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Mr. Garland Proco
Department of Energy

Oak Ridge Operatiops Office
Post Office Box 2001

Oak Ridge, Tennessee 37831

Dear Mr. Proco:

Classification Review of Piutonium ES&H Vulnerability Assessment

As per your request, I have investigated the classification review provided by Martin
Marietta Energy Systems, Inc., for the document Department of Energy, Plutonium ES&H
Vulnerability Assessment, Oak Ridge Site Assessment Team Report, dated July 29, 1994,
This document was produced at the Oak Ridge National Laboratory and went through
the document release procedure associated with that site. That procedure includes ejther
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Executive Summary

This report provides the input to and resuits of
the Department of Energy (DOE) — Oak Ridge
Operations (ORO) DOE Plutonium Environment,
Safety and Heaith (ES&H) Vulnerability
Assessment {(VA) self-assessment performed by
the Site Assessment Team (SAT) for the Oak
Ridge National Laboratory (ORNL or X-10) and
the Oak Ridge Y-12 Plant (Y-12) sites that are
managed by Martin Marietta Energy Systems,
Inc. (MMES). As initiated (March 15, 1994) by
the Secretary of Energy, the objective of the
VA is to identify and rank-order DOE-ES&H
vulnerabilities associated with plutonium
storage and operations for the purpose of
decision making on the interim safe
management and uitimate disposition of fissile
materials. This assessment is directed at
plutonium and other co-located transuranics in
various forms.

Guidance for conducting the VA was provided
in the DOE Plutonium ES&H VA Project Plan
and Assessment Plan and QS, dated

April 25, 1994, and suppiementary guidance
provided at the May 19-21, 1994, Colorado
Springs, Colorado, Team Training.
Vuinerabilities were categorized as worker
heaith and safety, public safety and heaith, and
environmental damage.
category was evaluated according to "sevaerity
{H—high, M—medium, L—low)" of "Likelihood"
and "Hazard."” .

A DOE Headquarters Working Group
Assessment Team (WGAT) visited the QOak
Ridge sites between June 20, 1994, and

July 1, 1994, for the purpose of reviewing and
validating a prior draft SAT report. The current
document represents the final version of the
SAT report and is the result of SAT revisions
and interpretations by the WGAT.

July 29, 1994

Each wvulnerability -

A total of 59 rasponses to the Question Sets
(QS) were collected from ORNL and Y-12 site
personnel — 48 from ORNL and 11 from Y-12.
The SAT identified 14 vulnerabilities from the
59 responses to the QS. Of these 59
responses and 14 identified vulnerabilities, the
WGAT judged that only 19 responses and 9
vulnerabilities waeare "in-scope™ by their
interpretation of DOE Headquarters guidance.
The WGAT independently identified 12
vulnerabilities, 4 of which concurred with
SAT — identified vulnerabilities. Thus, between
the SAT and WGAT, a total of 17
vulnerabilities were identified. Subsequently,
DOE Headquarters suggested that the 40 "out-
of-scope™ QS responses and associated 5
vulnerabilities be included in the Attachment to
this report. Of the 17 identified "in-scope”
vulnerabilities, 6 are considered general at both
X-10 and Y-12 site facilities, 8 are specific to
X-10 site facilities, and 3 are specific to Y-12
site facilities.

Evaluation of the nine identified “in-scope”
vulnerabilities separately by "Likelihood” and
"Hazard" resulted in nine worker health and
safety vuinerabilities (3—LL, 3—LM, 1—LH,
2—ML), two public safety and health
vulnerabilities (2—LL), and two environmental
damage vulnerabilities (2—LL). These
vulnerabilities are generally characterized as
low-frequency "unusual occurrence” events.

Page 1
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DEPARTMENT OF ENERGY PLUTONIUM ES&H VULNERABILITY ASSESSMENT

DOE-ORO SITE ASSESSMENT TEAM REPORT

July 25, 1994

INTRODUCTION

This U.S. Department of Energy-Oak Ridge
Operations (DOE—ORO) Site Assessment Team
(SAT) report provides responses to the DOE
Plutonium ES&H Vulnerability Assessment
Question Set (QS) for the two sites within the
DOE—ORO reservation visited by the DOE
Headquarters (HQ) Working Group Assessment
Team (WGAT). These sites are the Oak Ridge
National Laboratory (ORNL or the Laboratory)
and the Oak Ridge Y-12 Piant (coded in the QS
responses as X-10 and Y-12). Both sites are
managed for DOE by Martin Marietta Energy
Systems, Inc. (MMES). The relative position of
the sites to the city of Oak Ridge, Tennessee,
is shown in Figure 1. The overall layouts for
facilities at the ORNL are shown in Figure 2.
The overall layout for the facilities at the Y-12
Plant are shown in Figure 3.

ORNL is a DOE multiprogram laboratory. The
mission of the Laboratory is to conduct basic
and applied research and development (R&D) to
advance the nation’s energy security,
environmental quality, scientific knowledge,
educational foundations, and technological
competitiveness. The Laboratory is committed
to excellence in all of its activities and is
operated in compliance with ES&H laws and
regulations. The Laboratory also performs
work in collaboration with other federal
agencies, industry, and universities.

The mission of the Oak Ridge Y-12 Plant is to
serve as a key manufacturing technology
center for the development and demonstration
of unique materials, components, and services

July 29, 1994

of importance to DOE and to the nation. For
DOE’s Defense. Programs, the Y-12 Plant
dismantles nuclear weapons, maintains nuclear
weapons production capability and stockpile
support, serves as the nation’s storehouse of
special nuclear materials, and provides spacial
production support. The Y-12 Plant supports
other federal agencies through a work-for-
others program and contributes to the nation’s
industrial competitiveness through a technology
transfer program that applies the unique
expertise developed for military purposes to a
wide range of manufacturing problems.

The preliminary scope of the SAT vulnerability
assessment was based on guidance provided in
the Department of Energy Plutonium ES&H
Vulnerability Assessment Project Plan and
Assessment Plan, dated April 25, 1994, and
supplementary guidance provided at the May
19-21, 1994, Colorado Springs, Colorado,
Team Training. Because transuranics are
frequently co-located with piutonium at ORNL,
the site assessment presumed the potential co-
location of all transuranics with plutonium.
Additionally, although the Assessment Plan
does not include transuranic wastes (unless co-
located in plutonium facilities) and buried
materials within its scope, guidance at the
Team Training indicated that the knowledge of
ES&H wvulnerabilities involving such materials
requires that they be included "in scope.”
Subsequent to the issuance of the draft SAT
vulnerability assessment, the WGAT required
that resuits for all transuranic wastes (not
present in plutonium facilities) and all facilities
using transuranics (but not having plutonium)
be reported in an Attachment.

Page 3
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No de minimis quantities were provided in the
Project Plan or Assessment Plan. Therefore,
"EPA Reportable Quantities” of transuranics, as
defined in 40 CFR, Designation of Hazardous
Substances, Appendix B to Section §302.4 —
Radionuclides, were adopted to limit the scope
and permit a manageable assessment.
However, all "sealed sources” controlled under
the requirements of DOE Notice 5400.9 were
identified. As individually evaluated for
storage, use, accountability, and integrity,
these sources were judged not to pose
vulnerabilities, and only questions 1, 2, and 2A
of the QS ware completed. Howaever,
accumulations of sources used or stored in a
common location (storage room, operating
area, etc.) having a sum of individual source
fractional de minimis values exceeding 1.0 and
having a common adverse condition or event
that could create an ES&H vuinerability were
judged to be “in-scope,” thereby requiring
completion of the full QS. De minimis values
are tabulated in the table in column 2.

Information about the location and quantities of
plutonium and other transuranics was obtained
from (1) current nuclear material control and
accountability records, (2) current radioactive
source control program tabulations of
plutonium and other transuranic sources, and
(3) knowiedge of operations by facility
personnel. Additionally, various contributors to
the assessment (facility managers, operating
personnel, facility safety analysis staff, various
safety discipline staff, etc.) have participated or
continue to participate in similar external and
internal safety reviews and assessments.
These persons have provided additional
perspective and knowledge of operations and
materials relevant to the Pu ES&H Vulnerability
Assessment.

July 29, 1994

Pu ES&H Vuinerability Assessment Do
Minimis Values®

Radionuclide Ci grams
2Np 0.1 1.02 x 10*'*°
SNp 0.01 1.42 x 10*!
Zpy 0.1 1.88 x 10
B1py 1000 8.00 x 102
¥py 0.01 5.80 x 10*
#9py 0.01 1.863 x 107
240py 0.01 4.40 x 102
#py 1.0 1.01 x 102
22py 0.01 261 x 10*°
#4py 0.01 5.46 x 10*2
MAm 0.01 2.91x 10°

#2mAm 0.01 9.54 x 10*
2#3Am 0.01 5.01 x 102
#2cm 1.0 3.02x 10*
2#3Cm 0.01 1.94 x 10
2#4Cm 0.01 1.24 x 10*
25Cm 0.01 5.83 x 102
24°Cm 0.01 3.29 x 102
X7Cm 0.01 1.07 x 10*2
2#5Cm 0.001 2.36 x 10"
8¢t 0.01 2.44 x 10°
=oct 0.01 9.16 x 10°
et 0.01 6.32x 103
=2¢f 0.1 1.86 x 10*
=3ct 10.0 3.45 x 10*
kil of I8 0.1 1.18 x 10°
29K 1.0 6.10 x 10*

* EPA Reportable Quantities as defined in
40CFR, Designation of Hazardous
Substances, Appendix B to Section
§302.4 — Radionuclides.

** This value exceeds a selected subcritical
5 gram mass of 2°Np when optimumi;
moderated and reflected with water.

Page 4
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Table 1 provides a summary of information
about the facilities identified for the
vulnerability assessment based on the
foregoing “in-scope” criteria. The table
provides the facility

*  building number or name

* mission or current use

* regulatory concerns that pertain

* current ES&H documentation

* design features

uncertainties regarding the conditions of

containment of plutonium and other
transuranics

relation to or distance from the site
boundary

* type and/or composition of the plutonium
and other transuranics

* aggregation areas

Various past, recent, and ongoing assessments
and evaluation have direct or indirect relevance
to the Pu ES&H Vulnerability Assessment.
Some examples are

o DOE-EH Assessment of nuclear material
trapped in ductwork and vent stacks

® Defense Nuclear Facility Safety Board
(DNFSB) reviews of
- nuclear criticality safety
- safety analysis report update programs
(SARUPs)
-  RADCON — health physics
- waste tanks

$ DOE-NS review of RADCON practices

* DOE-ORO Waste Operations conduct of
operations {CONOPS) assessments

July 29, 1994:

Tennessee Department of Environment and

Conservation review of the ORNL Tower

Shielding Facility

® DOE-HQ spent nuclear fuel assessment

* Department of Energy — Environment
and Health (DOE-EH) chemical
vuinerability study

* Tomsk and Tomsk Il Studies

* Reactive Metal Vulnerability Study

* DOE-EH Technical Safety Appraisals —
Functional and Multidisciplinary

*  MMES environmental compliance audits

* Environmental assessments for the
storage of uranium

* DOE Tiger Team — Tachnical Safety
Appraisal

*  Tennessee Department of Environment
and Conservation Resource
Conservation and Recovery Act (RCRA)

treatment, storage, and disposal
facilities, and hazardous waste
accumulations

Page 5~&
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NOTE:

Bulidings included in the Phstonium ES&H Vulnerability Assessment are shaded. Buildings in
the 7700 and 7800 areas are not shown nor are the Waste Area Groupings (WAGS). Only one of
) these bulkdings, Buillding 7824, was considered to be in the assessment scope by the Working
iem Group Assessment Team (WGAT).
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Table 1: Summary of Oak Ridge National Laboratory (ORNL) and Y-12 Piant Facility Descriptions

Building/ T oaa s Design " CCELLLT) . Material Form Aggregation
facility , Mission Current use features (distance to site andlo‘r. areas
boundary) Composition

2007 Celibration of all ORNL heaith Five shielded Northwsst am Locked shielded

RaSCal physics instruments calibration quadrant of vault

aress masin ORNL 2pyBa Locked
complex (800 exposure room
ft)

2028 Treatment and analysis of Concrete Hiliside Ave & Radioactive Glove boxes
highly radioactive alpha-, beta- | ‘structure, hot Third Strest materials being | and hot cells
and gamma-emitting materials cell block, within main analyzed within

glove box lebs ORNL complsx controll—
ed access
building

3027 Receipt, Since 1989, Reinforced Center of main 35Y (oxide) Room 104

special shipment, & siso storage concrete; fire, ORNL compiex; 25 (fuel form) | Room 105

nuclear storage of of precious earthqueke, & (650 f1) Y (oxids) Room 107

materialg nuclear metals wind protected; 24py (oxide)

vault materisls (Room 108 dual-system #2py

only) ventilation; Bpy (oxide)
multipoint Am oxide
alarm panel; Th oxide
continuous Np oxide
elpha sir Cm, Bk, Cf
monitor in , {oxide)
gilock ' natural Th
natural U

3038 Store, Shutdown Celi ventilation; Shipping
process, & process off-gas containess
dispense and local storage
radioactive ventilation containers, & a
isotopes systems; safe

eirlocks; fire
protection

3500 Office, shop, and laboratory Sprinkler Center of ORNL PuBe

Annex space for instrumentation and system & fire complex
Controls Division {I&CD) doors (300 ft)
researchers and engineers

3508 Formerly an Office, shop, Fissile materials
slpha- and leb space veult (part of
isolation for I&C staff Material
area Balance Area

135); glove
boxes

4501 High—Leve! Radiochemical
Laboratory !

July 29, 1994 Page 11
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Table 1: Summary of Oak Ridge Nations! Laboratory (ORNL) and Y-12 Plant Facility Descriptions

o . Location Material Form .
Bf":::;i':gl Mission Current use fs:;:g:’ (distance to site end/or A“;::ﬂ?”
boundary) Compaosition
§505 Advanced chemice! & physics! Masin ORNL Pu & other Glove boxes &
ressarch on heaviest elements, complex (300 actinide double-locked
including transuranics ft) materials cabinots inside
a locked vauit
room
€000 Research in nuclear and Standard immediately
Holifield stomic physics protection east of main
features, ORNL compliex
including (~100 f1)
geismic
shutdown
8010 Pulsed, intense neutron source | Fire protection Esst end of Locked
ORELA for basic & applied physics shielded walls maein ORNL containars
rescarch complex
(~100 ft)
7700 Develop & Standby PuBs in Qutdoor, locked
Tower test storage underground
Shielding shielding pipe well & in
Facility design & AmBa in reactor
effective- storage
ness AmB in reactor
7710, 7735—provision of calibrated 7712—metal 1 mile from Calibration Controlled-
7712, radiation exposures for wells and a Meiton Hill Lake, | sources access
7735 personnel dosimetry research high ceiling for 1 mile from the buildings
and developments, source storage nearest public
intercomparison studies, and highway
pragrams; 77 10—general
purpose storags, labs, and
supporting facilities;
7712—gourco storage
7824 Nondestructive assay and Steel-framod SWSA S Sources used
Waste examination of solid structure, (200 yards from | for cslibration;
Examina- radioactive waste contained in | aluminum Meiton Valley TRU waste
tion and drums and boxas siding, entrance) drums
Assay concrets floor
Facility
7300 High i{sotope production ] Selsmic, ~ 1 mile from Pu filters HFIR Reactor
Flux missile, and main ORNL Materials
isotope rupture complex Storage
Reactor protection
July 29, 1994 Page 12
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Table 1: Summary of Oak Ridge National Laboratory {ORNL) and Y-12 Plant Facility Descriptions

. Location Material Form .
B’u.l:li‘ntgl Mission Current use f‘o):t't:?:s (distance to site andlor. Agg.r;g:’uon
boundary) Composition
7920 Recovery & Remote Concrete rein- ~1.6 mile Hot—cell tank
purification fabrication & forced hot southest from pits,
of trans- processing of calis; glove main ORNL waste pit,
uranic Am & Cm; boxes; vacuum complex hot cell
elements U fuel cycle off-gas & cell (~4800 ft) cubicles,
development; | off-gas (COG) glove boxes,
Mark 42 ventilation; fire shislded caves
targst protection; io-
assembly dins retention;
pracessing process re
block vaives
7930 Deveiop-- Recovery of Hot cells; 1.6 miles Cell G
ment and high-purity glove boxes; southeast of wasts pit
demonst- 24cm from COG exhaust; main ORNL third-floor glove
ration of B2, RHD-HOG complex box
remote purification system; {(~4900 ft)
processing and psckaging | RHDR system
of irradiat- of **Cm and
ed thorium- R,
based fuel; febrication of
fabrication neutron
of recycled sources con-
material taining Cf
9204-3 Calutron- Sefe standby Glove box Y-12 Plant
IEF enrichment {aboratories
of 2%;
electro-
magnetic
separation
of stable
isotopes
9212 Casting Supply Mechanically Y-12 Site, PuBe First floor
uranium enrichoed U for | operated 50 m from Bear AmlLi
metal parts research and shielding; Creek Road
and billets; expsrimental interiocks on
supplying reactors and furnacs
fuel for international shielding doors;
Savannah market; locator systems
River Plant determine U
reactors content of
salvags
materials
9213 Source storage Concrete vault South of Y-12
with steet door; | Piant
access
through
building
July 29, 1994 Page 13~}
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RESULTS

A total of 19 "in-scope” responses to the QS
were collected from staff members at the
ORNL and Y-12 sites — 16 from ORNL and 3
from Y-12.

Of these 19 responses, 3 facilities primarily
store plutonium and other transuranics, 6
facilities psrform some type of storage and
processing of plutonium or other transuranics,
and 10 facilities are users of plutonium and
other transuranic sealed sources for calibration
or research purposes.

Responders to the QS and contributors to the
Site Assessment Team Report are listed in
Appendix A: Site Assessment Team members.
These members are listed by bu:ldmg/facul:ty
name and organization.

Responses to the QS are provided in Appendix
B: Responses to the QS by Facility. A
generalized summary of the resuits of the QS is
provided in Table 2. The tabulated information
includes

¢ building/facility

general location of the plutonium and other
transuranics

* material types
® package types
¢ mass of material forms

¢ wuinerability by identification number and
title

Nins "in-scope” vulnerabilities were identified
by contributors of QS. Brief summaries of each
vulnerability are provided in the index to
Appendix C: ES&H Vulnerability Assessment
Farms. Four of the SAT identified
vulnerabilities were acknowledged and
generalized by the WGAT. The WGAT
additionally identified 8 more vulnerabilities.

July 29, 1994

The twelve vulnerabilities identified by the
WGAT are also provided in the summary table
of Appendix C.

The vulnerabilities are classed as

©® unknown quality and condition of
packaging (two instances)

* low-frequency industrial, external, or
natural phenomena mishaps resulting in a
breach of glove box integrity and local
contamination of workers and facility
interior {six instances)

° deterioration of packaging used for source
storage could result in worker exposure
{one instance)

The nine vulnerabilities identified by the SAT
were ranked according to a prioritization
process provided by DOE-EH on May 20, 1994;
results of these rankings are provided in
Appendix D: Vulnerability Evaluation Matrix.
Site Assessment Team members contributing
to the ranking of the Vulnerability Evaiuation
Matrices were drawn form the membership list
of Appendix A and staff experienced in facility
safety analysis work. The evaluation matrices
were categorized by worker safety and health,
public safety and health, and environmental
damage. Each category was then evaluated
according to a comparative measure of
"severity” and "likelihood” of the vulnerability.
Descriptions of the comparative measures are
provided in Appendix D: Vulnerability
Evaluation Matrix.
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Table 2: Summary of X-10 and Y-12 Holdings, Packagings and Vulnerabilities

. _Slto Building Location Materis! Types Package Types Total Masses (kg) | Vulnerabilities
{various
sequences)
X-10 | 2007 Calibration Facility Pu, *'Am Vi Sourcas - 0.002
X-10 | 2026 Radiological Materials Weapons—Grade Pu | V6; C1 Sources - 0.002
Analytical Laboratory
X-10 | 3027 Storage Rooms 104, 1IM2.202py, ut; vo,1,5,6; Motat - 0.241 X-10/3027/1:  Historically evolved uncertainty
105, 107 ML23am, P'Np P3;C1,3; Oxide - 0.483 about packaging materials
D2,3,4; BO,1 Scrap/Res - 0.109 conditions
wi; X1 Sources - 0.126
Other - 0.426
X-10 ] 3038 Redioactive Isotope Pipp, M0, | B0 C1,2 D1,2 Motal - 0.012 X-10/3038/1:  Unknown packaging materials may
Storage/Disposal M Am G1Uo0,1 V1 Oxide - 0.369 be deteriorating while awaiting
Sources - <0.001 disposition
X-10 | 3500 3500 Annex 20py V1 Sources -0.080
Room D-23
X-10 3508 Materiel Balance Aroa ™py V1 Sources - 0.096
' 135
X-10 | 4501 High Level 1, 78, 242py, PN P1 B18B1V4 Soln - 0,037 X-10/4501/1:  Deterioration of plastic bottle within
Radiochemicat Other - 0.0014 glove box resulting in contamination
Leboratory of a worker’s protactive clothing
X-10 | 5508 Transuranium Research | ®’Np, ¥240.242py,, 81;G1; P1; Meta! - 0.191
Laboratory M242am, 298K v1,4,5,6,7 Oxide - 0.083
Soln - 0.004
Other - 0.025
X-10 | 6000 Holifield Facility Am, Pu \'A Sources - 0.001
X-10 | 6010 Laboratory E mpy, BN, C1,2; PS5 Sources - 0.003
11 Am
X-10 | 7700 Tower Shielding Facility | ¥**'PuBe, *'AmBe | V1, In-storage | Sources - 0.010
X-10 | 7710,7712, | Materiol Balanco Area M Am, WP, X1; W3; FO; B3; | Sources - 0.419
7735 131 BINp, M2CE v? .

July 29, 1994
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Table 2: Summary of X-10 and Y-12 Holdings, Packagings and Vulnerabilities

Site Building Location Materiel Types Package Typos Total Masses (kg) Vulnerabilities
. {various
ssquences)
X-10 | 7824 None Destructive Assay | 20¥0¥ipy, oy, C1,2; P4,5; V1 ] Sources - 0.100
(NDA)}/None Dastructive | *4Cm, **2Cf
Evaluation (NDE)
X-10 7900 First Floor Vauit Weapons Grade Pu V2; B1; V6 Other - 0.043
X-10 |7920 Radiochemical DIYp, WOM0NP,, B1; C1; G1; Oxide - 0.147 X-10/7920/1:  Breach of Glove Box (or Hood)
Engineering M.242209Am, Cm, P1,5; UO; T3; —| Soin-0.303 | Containmoent (due to internal
Development Center us 2204 V1,4,5,6,7; X1 | Sources - 0.001 pressurization or explosion)
(REDC) Other - 5.012 X-10/7920/2: Breach of Glove Box (or Hood)
Containment (due to extarnal
energy source)
X-10/7920/3: Breach of Glove Box (or hood)
Containment (due to external
. events and natural phenomens)
FX¥=10/7920/4: Breach of internal containers and
worker barriers as a rosult of 8
waste cask containing RH-TRU
waste being dropped
X-10 | 7930 ct BIND, dCE B1; C1; P1.3; Motal - 0.032 X-10/7930/1:  Breach of Glove Box {or Hood)
Purification/Distribution T3; U2; V1,45 | Oxide - 0.038 Containment (due to external
Scrap/Res - energy source)
<0.001
Sources - <0.001
Other - 0.001
Y-12 ] 9204-3 Isotope Enrichment and | ¥0.202024224py, B1; G1; P4; VS | Soln - <0.001
Distribution Oxide - 0.262
Y-12 |9212 Casting and NDA Wpy, ¥Am vi Sources - 1.040
Y-12 [9213 Source Storage ™mMp,, MAm, F0,1,2; V1 Sources - 0.010 Y-12/9213/1:  Aging and corrosion of source
m.as2cp storage container might result in
release of contamination to the
worker

July 29, 1994
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Appendix A: Site Assessment Team Members
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Appendix A: Site Assessment Team Members

sSite~ L Fagility - ;. - il *Division < %] ;Name.-
Oak Ridge Question!Set and WGAT-Visit Sites

DOE- Qak Ridge Operations E&CD G. R. Proco
ORO Office Coordination

X-10 Site Coordination OORFS C. M. Hopper

E. C. Crume, Jr.
X-10 1509 ESD A. W. Lewis
X-10 2007 ORP R. E. Halliburton
X-10 2026 C&ASD J. M. Keller
X-10 3003 SSD M. D. Galloway
X-10 3019 CTD K. R. Givens
X-10 3027 Vault R. J. Robson
J. H. Greene

X-10 3038 CTD M. L. Evans
X-10 3500 1&CD J. A. Williams
X-10 3508 I&CD M. L. Bauer
X-10 | 3517 ' CTD M. L. Evans
5(-10 3525 M&CD C. E. DeVore
X-10 4501 CTD M. F. Osborne
X-10 5505 C&ASD F. J. Smith I
X-10 5507 C&ASD F. J. Smith
X-10 | 6000 PD C. M. Jones
X-10 6010 EP&MD D. C. Larson
X-10 7503 HSRD R. E. Swaja
X-10 7700 RRD R. D. Dabbs it
X-10 7710 HSRD C. S. Dudney
X-10 7712 HSRD C. S. Dudney
X-10 7735 HSRD C. S. Dudney

July 29, 1994 Page 20




Oak Ridge Site Assessment Team Report

-

July 29, 1994

“Site..+.. ' *Facility-.. “| Division. - * |'Name. -
X-10 7811 ESD A. W. Lewis
D. E. Fowler
X-10 7824 WM&RAD F. J. Schuitz
J. A. Chapman
X-10 7874 ESD A. W. Lewis
X-10 7900 RRD R. D. Dabbs
X-10 7920 Cc1D J. E. Bigelow
L. K. Felker {
R. G. Stacy
1
X-10 7930 C1D J. E. Bigelow
L. K. Felker
R. G. Stacy
X-10 Waste Management WM&RAD D. W. Turner
and Remedial Action F. Schultz
Facilities C. Scott
B. McClelland
L. G. Hill
A. J. Kuhaida
X-10 X-10 Source Control K. R. Geber "
Program B. W. Ross
Y-12 Site Coordination HSE&A W. A. Heineken
Y-12 9201-2 FED F. E. Gethers
Y-12 9204-1 ETD W. G. Craddick
Y-12 9204-3 CTD W. S. Aaron
0 C. A. Sampson
Y-12 9212/9215 MPD J. E. Vath I
Y-12 9213 HSE&AD D. A. Jones
Y-12 9720-5 F&MD C. G. Walker
Y-12 Y-12 Source Contro! HSE&AD G. M. Dick
Program
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Appendix B: Responses to the Question-Set by
Facility

In the original version of the Oak Ridge SAT report, no site information for Oak Ridge was
entered on a number of pages of the question set forms. These "blank" pages are not included
in the following section. The full version of the original question set can be found in the
Assessment Plan for the project, which is reproduced in Volume II, Appendix A, Section A.2,
DOE Plutonium ES&H Vulnerability Assessment Plan, of this final report.
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SITE: X-10

| FUNCTION: Calibration Facility
DOE HEADQUARTERS FACILITY LANDLORD ___EH

DOE HEADQUARTERS PROGRAM SPONSOR EH
FACILITY AGE 43 DESIGN LIFE _70

Question 1: Facility

The Radiation Standards and Calibration Laboratory {(RaSCal) is responsible for the
calibration of all portable and stationary instruments used in the Oak Ridge
National Laboratory (ORNL) radiation protection program.

The facility was constructed in 1951 and is located in the northwest quadrant of the
ORNL compiex approximately 600 feet from the site boundary.

The design mission for RaSCal. was the calibration of health physics survey instruments.
This mission has not changed since the time of its construction.

RaSCaL uses a variety of highly characterized sealed sources, including a single  23*PuBe
and a single *'Am source, to expose instrurpents and personnel dosimeters to known
radiation field.

When not in use, the ?**PuBe and ?*'Am sources are stored in a locked, shielded vault and
exposure room respectively. RaSCal contains five shielded areas where calibration
activities take place.

licable R
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o o e o e e e e e e e e e e
SITE: X-10 FACILITY (Building or Location): 2007
FUNCTION: Calibration Laboratory
Question 2: Holdings DOE Material Manager __J. T. Hargrove

Characterize facility plutonium' holdings by completing the appropriate blocks in the table
below. Use a separate line entry for each packaging type with a common grade of plutonium.
Identify the design life and current age for each packaging type.

Material Grade of Packaging Types® Design Life Cui’rent
Type Plutonium?® (yrs) Age
o {yrs)

Disassembled
Weapons
Components (Pits)

Metal

Oxide

Scrap/Residues*

Solution*

Sealed Sources H . V1 N/A 25
Am V1 N/A 5

TRU Waste*

Holdup (in ducts,
pipes, etc.)*

Unirradiated Reactor
Fuel

High-level Liquid
Waste
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e L T e
SITE: X-10 FACILITY (Building or Location): 2007
FUNCTION: Calibration Laboratory
Question 2A: No. of Pkgs and Mass DOE Material Manager __J. T. Hargrove

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2. it

Material Type Grade of Plutonium | Total Mass Pu Number of
{kg) Packages

Disassembled Weapons
Components (Pits)

Matal

Oxide

Scrap/Residues

Solution

Sealed Sources H 0.00047 1
Am 0.00167 1

TRU Waste

Holdup

Unirradiated Reactor Fuel

High-level Liquid Waste

Cumulative Inventory
Difference
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FACILITY (Building or Location): 2007
" FUNCTION: Calibration Laboratory
DOE Material Manager _J. T. Hargrove

SITE: X-10

Question 3: Physical Barriers

Characterize facility physical barriers by complieting the appropriate blocks in the table below.
Complete a separate table for each material aggregation.

Material Aggregation (list material types included from Question 2) H
Enviroﬁment and
Barrier # Worker Protection Public Protection i
1 WB-6 EB-7
2 wB-14 EB-1
3 WB-15 EB-4
4 WB-17 -—
5 — —

Material Aggregation (list material types included from Question 2) Am

Environment and

rrier # Worker Protection Public Protection
1 wB-6 EB-7
2 wB-14 EB-1
3 wB-15 EB-4
4 WB-17 -
5 — —_—

July 28, 1994
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SITE: X-10 FACILITY (Building or Location): 2007
FUNCTION: Calibration Laboratory

Question 4: Adverse Conditions®

Indicate actual or potential gdverse conditions that are applicable to those materials, packages
and barrier aggregates developed in Questions 1, 2, and 3 by checking the appropriate items
| and describing below.

Adverse Condition

Inadvertent Transfers

Aging ,

Organic Nitric Acid Reaction
Equipment Failure

Change in Mission

Other Co-Located Hazards

Corrosion

Inadequate Configuration Knowledge
Combustible Loading

Inadequate Seals

‘Potential Water Sources

Inadeguate Drains

Inadequacy of Design Basis (e.g., seismic, fire, wind, etc.)
Inadequate Preventive Maintenance
Administrative Controls

Other - Specify

oooooooooooooooon

rial

|

Pressurization
Pyraphoricity
Radioactivity
Chemical Reactivity
Am Buildup
Hydrogen Buildup
Radiolysis

Volumetric Expansion
Oxidation

Other - Specify

O0o0oopoo0ooo

None
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SITE: X-10 FACILITY (Building or Location):
2007
FUNCTION: Calibration Facility
Describe Each Event:
|
None
Y
H ion ntin
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FACILITY (Building or Location): 2007

July 29,

1994

SITE: X-10
FUNCTION: Calibration Facility
i ntinued:
Compensatory Measure Reference Document
None
n in r Concern Discussion
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' j SITE: FACILITY (Building or Location): 2007
FUNCTION:  Calibration Laboratory

: Explanation:

Question 7 Continued:

July 29, 1994 ' Page 42
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SITE: X-10 FACILITY (Building or Location): 2026

“ FUNCTION: Radioactive Materials Analysis Lab

DOE HEADQUARTERS FACILITY LANDLORD Eneray Research

DOE HEADQUARTERS PROGRAM SPONSOR Energy Research
FACILITY AGE _30 Years DESIGN LIFE _Unknown

Question 1: Facility

The High Radiation Level Analytical Laboratory (HRML) is designed specifically for use in the
treatment and analysis of highly radioactive alpha, beta and gamma emitting materials. itis a
two story structure of poured concrete and concrete blocks with a gross floor area within the
original constructed building of about 18,000 sq. ft. An in-a-line hot cell block is the center of
the operation. Construction began in 1962 and was completed in the fall of 1964. Testing
and cold shakedown tests were completed and the first hot sample was received in December
1964.

Three additions have been made to the building. In 1967, two laboratories were added to the
south side of the building for work associated with the Molten Salt Reactor Program (MSRP).
This annex is now used entirely for the assay of nonradioactive environmental samples. In
1969 two glovebox laboratories and a room for a spark source mass spectrometer were added
to the waest side of the building. The south addition has its own ventilating system, while the
west addition uses the main building exhaust system. In 1984, a two-story addition was
added to the facility to house radiochemical analysis operations.

The hot cells are located in the first floor of the facility. The first fioor also contains four
chemical laboratories, three glovebox labs, and a counting room. The second floor contains
offices, a conference/lunch room, a control room, and a storage area. The latest addition
consists of three chemical laboratories and an office. Routine access to the facility is gained
through a badge-reading system installed on the door of the main lobby located on the east
side of the facility. Only those persons who work within the facility or need to access the
facility for work-related purposes are programmed to use this system. Only those persons who
have had facility specific training are allowed to move within the facility unescorted.

The RMAL in Building 2026 is located at Oak Ridge National Laboratory on Hillside Avenue and
Third Street. The 3019 Pilot Plant is to the east; the cafeteria, Building 2012, is to the south;
the Health Physics Calibration Laboratory, Building 2007, is to the west; and Builsing 2001 is
to the north.

The only unusual hazards ider{tified for the RMAL are fissile materials and radiation sources.
These hazards are associated with the chemical analysis and processing of radioactive
materials. All other hazards identified for the facility are standard industrial hazards.
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" SITE: X-10 FACILITY (Building or Location): 2026

“ FUNCTION: Radioactive Materials Analysis Lab

The RMAL contains an insufficient amount of fissile material for a criticality event to occur
‘ under any condition of moderation and/or reflection. The bounding consequences of accidents
| associated with the radiation source hazards results in the RMAL being classified as "Low"
| hazard facility. The potential health effects from both radiological and nonradiological hazards
i are reversible and limited to one or two persons on-site, with negligible off-site effect.

i fer
Oak Ridge National Laboratory Site Data for Safety Analysis Reports, ORNL/ENG/TM-19

Limiting Condition Document Building 2026, Radioactive Material Analytical Laboratory,
{LCD/2026/01-01/REV3)

The ORNL Radioactive Material Analytical La'boratory Description and Safety Analysis,

l MMES Phase | Hazard Screening Document, 2026, HS/2026/F1/R0, June 23, 1992
‘ (ORNL/CF-82/31) - Retired
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Oak Ridge Site Assessment Team Report

FACILITY (Building or Location): 2026

FUNCTION: Radioactive Material Analysis Laboratory

Question 2: Holdings

DOE Material Manager _James Hargrove

Characterize facility plutonium' holdings by completing the appropriate blocks in the table
below. Use a separate line entry for each packaging type with a common grade of plutonium.

identify the design life and current age for each packaging type.

Material
Type

Grade of
Plutonium?

Packaging Types®

Design Life
(yrs)

Current
Age
{yrs)

Disassembled
Weapons
Components (Pits)

Maetal

Weapons

G2, B1, V6, C1

10,10

Oxide

Scrap/Residues*

Solution*

Sealed Sources

TRU Waste*

Holdup (in ducts,
pipes, etc.)*

Unirradiated Reactor
Fuel

High-level Liquid
Waste

July 29, 1994
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Osk Ridge Site Assessment Team Report

FACILITY (Building or Location): 2026
FUNCTION: Radioactive Material Analysis Laboratory

ORNL NMC&A Pilan

July 29, 1994

Include isotopas of transuranic elements that are co-mingled (i.e., intermixed or grown in) or co-located in
the facility, such as Neptunium, Americium, Curium, Californium, or U-233 as a decay product.

Using the information on grades of plutonium in Table A1, enter the code letter in the biock to identify the
plutonium grade of each material type.

Using the list of psckaging types in Teble A2, enter the code number or numbers in the adjacent block that
identify the packaging type(s) for each material type.

For Scrop/Residues, Sclution, TRU Waste, and Holdup, add the cods letters as defined in Table A3.
Holdup has no packaging. Identify location of holdup.
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SITE: X-10 FACILITY (Building or Location): 2026
FUNCTION: Radioactive Materials Analysis
Laboratory

Question 2A: No. Pkgs and Mass DOE Material Manager _James Hargrove

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2. '

Material Type Grade of Plutonium | Total Mass Pu . | Number of
(kg) Packages {

Disassembled Weapons
Components (Pits)

Metal " | Weapons 0.000496 1

Oxide

Scrap/Residues

Solution

Sealed Sources

TRU Waste

Holdup

Unirradiated Reactor Fuel

High-level Liquid Waste
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SITE: X-10 _ FACILITY (Building or Location): 2026

FUNCTION: Radioactive Materials Analysis
Laboratory
Question 2A Continued:
li ren

ORNL NMC&A Plan "

1 ldsntify probable location.
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FACILITY (Building or Location): 2026

SITE: X-10

“ FUNCTION: Radioactive Materials Analysis Lab
" Question 3: Physical Barriers DOE Material Manager _James Hargrove _

Characterize facility physical barriers by completing the appropriate blocks in the table below.
Complete a separate table for each material aggregation.

Material Aggregation (list material types included from Question 2) _Metal

Environment
Worker and Public
Barrigr # Pr ion Protection
1 WB-1
2 WB-6
3 EB-2
{ . 4 EB-1
5 EB-4
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SITE: X-10 y ;i FACILITY (Building or Location): 2026

FUNCTION: Radioactive Materials Analysis
Lab

In-Fagcility

X Inadvertent Transfers

Aging

Organic Nitric Acid Reaction
Equipment Failure

Change in Mission

Other Co-Located Hazards

Corrosion

Inadequate Configuration Knowledge
Combustible Loading

X Inadequate Seals

O Potential Water Sources

O Inadequate Drains

0 Inadequacy of Design Basis {e.g., seismic, fire, wind, etc.)
O Inadequate Preventive Maintenance
X Administrative Controls

O Other - Specify

oogoonooao

Material

O Pressurization

O Pyrophoricity
Radioactivity
Chemical Reactivity
Am Buildup
Hydrogen Buildup
Radiolysis

Volumetric Expansion
Oxidation

Other - Specify

oooooaaXx

Question 4 Continued:
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SITE: X-10 FACILITY (Building or Location): 2026

FUNCTION: Radioactive Materials Analysis
Lab

fi ver ndition:

Applicable References:
Oak Ridge National Laboratory Site Data for Safety Analysis Reports, ORNL/ENG/TM-19
MMES Phase | Hazard Screening Document, 2026, HS/2026/F1/R0, June 23, 1992

Limiting Condition Document Building 2026, Radioactive Material Analytical Laboratory,
(LCD/2026/01-01/REV3)

The ORNL Radioactive Material Analytical Laboratory Description and Safety Analysis
{ORNL/CF-82/31) - Retired

1 An existing situation that gives rise to s potential event or concern.
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SITE: X-10

FACILITY (Building or Location):

2026

FUNCTION: Radioactive Matl. Anal.
Lab

Question 5: Events

ldentify those historical, current, or potential events that have or may result from the adverse
conditions identified in Question 4. Similar events for different material, package and barrier
aggregates may be grouped together on a single form. Check the appropriate blocks and

describe below.

In-Facility
O Fire
O Explosion
X Worker Exposure
X External
X Internal
X Contamination
O Flooding
0O Leakage/Spills
O Other Accidents - Specify
X Human Error

Material

O Criticality

O Fissile Material Release
X Breach of Container

O Fire

3 Other - Specify

POTENTIAL EVENTS

External
Aircraft Crash

Vehicle Accident

Explosion

Adjacent Facility Accident

Power Failure
Institutional/Regulatory Requirements
Personne! Radiation Exposure
Ex-facility Fire

Other - Specify

ooooooooo

ral Phenomen
Earthquake Damage
wind Damage
Flood Damage
Erosion Damage
Snow/Ash Loading Damage
Extreme Temperature Damage
Other - Specify

E

oooonoXx

ri Ev

The potential events checked are always present when working with radioactive materials. The
Compensatory measures at the facility prevent and/or mitigate the adverse conditions. Due to
the minute amount of material present and considering the compensatory measures currently in
place, we feel there is no reasonable risk of events such as those listed in Item 5 occurring.

The potential for natural phenomena such as an earthquake is very rare. Although an
earthquake could cause substantial structural damage to the facility, no mechanisms for
transporting significant quantities of radioactive materials to the surrounding area would be
present, and the event would affect only the operability of the facility. The concern for the
safety of personnel during an earthquake is far greater than concerns on "Pu ES&H
vulnerabilities as a consequence of an earthquake”.

July 29, 1994
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SITE: X-10 ' FACILITY (Building or Location): 2026

FUNCTION: Radioactive Matl. Anal.
Lab

MMES Phase | Hazard Screening Document, 2026, HS/2026/F1/R0, June 23, 1992

Limiting Condition Document Buildinq 2026, Radioactive Material Analytical Laboratory,
(LCD/2026/01-01/REV3)

The ORNL Radioactive Material Analytical Laboratory Description and Safety Analysis
(ORNL/CF-82/31) - Retired
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SITE: X-10 FACILITY (Building or Location): 2026

FUNCTION: Radioactive Materials Analysis
Lab
| Preventive Mitigativ
X Procedures: ops., maint., surveillance X Emergency Preparedness
X Material Limits X Emergency Management
X Training X Emergency Planning
X Quality Assurance X Emergency Procedures
X Conduct of Operations X Emergency Response
X Authorization Basis X Safety Systems
I (safety analysis, BIOs) - X Alarm Systems
X Surveillance O Other - Specify
X Organization
O Structure
X Management Involvement
O Staffing

X Lessons Learned
X Configuration Control of Design
X Preventive Maintenance
X Monitoring
o Trending (Performance Indicator)
o Testing/Verification of Integrity
X Regulatory Requirements
X Records

X Personnel Exposure

X Equipment

X Waste Inventory

X QA
O Personnel! Reliability Assurance Program
O Other - Specify

II ion ntin

July 29, 1994 Page 61




Oak Ridge Site Assessment Team Report

SITE: X-10

FACILITY (Building or Location): 2026
FUNCTION: Radioactive Materials Analysis
Lab
Compensatory Measure Reference Document
Procedures ORNL NMC&A Plan &

Material Limits
Training

QA

Conduct of Operations
Auth. Basis

Surveillance
Organization Management Iinvoivement
Lessons Learned

Configuration Control
Preventive Maintenance
Monitoring
Regulatory Requirements
Records

Personnel Exposure

Equipment

Waste Inventory

QA
Emergency Preparedness
Emaeargency Management
Safety Systems
Alarm System

RMAL SOPs
2026 LCD
CASD Training
Plan
QAP/X/94-RMAL-
001

2026 & CASD Matrix 2/94
Limiting Conditions Doc.
{LCD)
AC-OP-105-1401

CASD & 2026 QA Plan

ORNL Lesson Learned
Sys.

AC-0OP-105-0308

LCD
LCD

NESHAP Monitoring

Office of Radiation Protection
OQE&I
Facility GCO
2026 & CASD QA Plan
ORNL Em. Prep. Plan
AC-OP-104-2202
LCD
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§ SITE: X-10 FACILITY (Building or Location): 2026
° ' : FUNCTION: Radioactive Materials Analysis Lab

Question 7: Consequences

For each event identified in Question 5, and taking into account compensatory measures described in Question 6, identify potential
consequences to the worker, environment, or public. If a vulnerability exists, record a Y and complete the VAF. If a vulnerability

does not exist, record an N and explain below.

WORKER
EVENT CONTAMINATION
Human Error N - N N N
Worker Exposure N N N N N N N
Cont-minni;n- N N N N N N N N N
Breach of Container N N N N N N N N N
Natursl Phenomena N N N N N N N N N

Explanation:

Due to the minute amount of material present and considering the compensatory measures currently in place, we feel thers is no
reasonable risk of events such as those listed in Item 5 occurring. The bounding consequences of accidents associated with the
radiation source hazards results in the RMAL being classified as "Low" hazard facility. The potential effects from both radiological
and non radiological hazards are negligible.
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FUNCTION: Radioactive Materials Analysis Lab

? licable References:
MMES Phase | Hazard Screening Document, 2026, HS/2026/F1/R0, June 23, 1992

| Limiting Condition Document Building 2026, Radioactive Material Analytical Laboratory,
- (LCD/2026/01-01/REV3)

The ORNL Radioactive Material Analytical Laboratory Description and Safety Analysis {ORNL/CF-82/31) - Retired
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SITE: X-10

Question 8: Overall Site Summary

Based on the Site Assessment Team report, provide an overall assessment of the site ES&H
vuinerabilities.

The response to this question should address each of the elements listed bslow, and should
not exceed 2 pages in length.

L A description of the site’s most important ES&H concerns related to plutonium storage,
handling, processing, and/or shipping.

L A description of which plutonium activities pose the highest risk to the environment,
worker, and public at your site.

L A discussion of current planned actions to minimize worker exposure, reduce
environmental risks, and protect the public at and near your site.

L Provide any noteworthy programs or practices related to plutonium storage, handling,
processes, and/or shipping.

The only unusual hazards identified for the RMAL are fissile materials and radiation sources.
These hazards are associated with the chemical analysis and processing of radioactive
materials. Ali other hazards identified for the facility are standard industrial hazards.

The RMAL contains an insufficient amount of fissile material for a criticality event to occur
under any condition of moderation and/or reflection. Due to the minute amount of material
present and considering the compensatory measures currently in place, we feel there is no
reasonablé risk of events such as those listed in item 5 occurring. The bounding consequences
of accidents associated with the radiation source hazards resuits in the RMAL being classified
as "Low" hazard facility. The potential heaith effects from both radiological and non
radiological hazards are reversible and limited to one or two persons on site with negligible off
site effect. There is a minimal risk to the environment and an almost non-existent threat to the
public.
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SITE: X-‘Id FACILITY (Building or Location): Building 3027

" FUNCTION: S.N.M. Storage Vault
DOE HEADQUARTERS FACILITY LANDLORD ER

DOE HEADQUARTERS PROGRAM SPONSOR ER. NE

FACILITY AGE _15 vears DESIGN LIFE _N/A
Question 1: Facility

Building 3027 is a one-story vault structure 63 ft wide and 54 ft long. The facility consists of
an entry Air Lock, a Receiving Room, five storage rooms or cells, and a mechanical equipment
room for electrical and ventilation equipment. The Equipment Room is basically isolated from
the seven rooms which make up the operating area. Each room is kept locked. The building
was specifically designed and constructed for the receipt, shipment, and storage of nuclear
materials. All nuclear materials are received in closed, sealed containers and are stored in the
storage cells.

Completed in 1979, the vault is constructed of reinforced concrete 18 inches thick, with a 10-
inch reinforced concrete roof. The building sits on a 18-inch reinforced concrete slab, which is
integral with the exterior walls. Interior partitions are typically 8-inch reinforced concrete. The
vault was designed and constructed to withstand both a 0.15g earthquake and a 360-mph
wind. Figure 1 depicts the layout of the vault, and the location of equipment representative of
the containment barriers.

The 3027 vault is located within the confined principal boundaries of Oak Ridge National
Laboratory (ORNL). It is situated near the northwest corner of the intersection of Fifth Street
and Hillside Avenue, as shown in Figure 2. (Note: For this document, compass directions are
based on grid north for the ORNL site, which is approximately 34 degrees counterclockwise
from true north ) From the vault centerpoint, it is approximately 770 ft north to the perimeter
fence, and approxumately 810 ft to Bethel Valley Road, a public thoroughfare through the U.S.
DOE Oak Ridge Reservation. The closest point to ORNL’s perimeter fence is to the NNE at a
distance of approximately 650 ft. Outside the fence is an employee parking lot, which opens,
however, onto Bethel Valley Road. To the WNW, at approximately 330 feet, is Building 3001.
At the northeast corner of this building is the public access to the Graphic Reactor, a national
landmark. This facility is open to the public from 9:00 AM to 5:00 PM, Monday through
Saturday.

The vault was constructed originally to store nuclear materials. No material processing is"
performed. Materials handling involves only the receipt and removal of closed containers. No
containers are to be opaned‘ inside the vauit.

A minor mission change occurred in September 1983, when the storage of precious metals
within the vault was allowed. Storage of precious metals is restricted to Room 108.
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FACILITY (Building or Location): Building 3027
" FUNCTION: S.N.M. Storage Vauit

ion rrativ ntin

Another change occurred in October 1990. The original limits for stored material was
established at a total inventory not to exceed a Criticality Index (Cl) of 1000. Because many

packages were being received identified with a Transportation Index (Tl), total inventory was
lowered to a combined Cl plus T of less than 100.

In April 1992, the Criticality Accident Alarm System was removed from service. A nuclear
criticality accident was no longer deemed credible.

Facility design features are as follows:

As noted above, the facility was designed to withstand a 0.15g earthquake and a 360-
mph wind, including exterior doors.

Fire protection is provided through a 6-inch supply, through parallel shutoff vaives
located 20 ft west of the vault. A separate supply is available from a hydrant located
approximately 85 ft from the vault, to the southwest. Each room is furnished with an
ionization smoke detector and four pendant-type sprinkler heads, except Room 1085,
which has two smoke detectors, because of its geometry. Besides a local alarm, an
alarm is transmitted to the ORNL Fire Department at Building 2500. This alarm can be
activated by the smoke detector, water-flow switch (from sprinkler activation), or from
a manual pull box, located in the Air Lock. A separate pull box is located
approximately 40 ft west from the vault, on the outside corner of the security post.

All fire protection water is drained to a retention tank located in a pit along the south i
wall of the Air Lock (Room 101). Tank capacity was established based on an average
response time of 4 minutes by the ORNL Fire Department, from Building 2500. Tank
capacity is 1100 gallons with 725 gallons free space, a margin of more than 100%.
The floor drain in each room will permit a flow of 160 gallons/minute to the tank. In
addition, each storage cell has a 1 1/2 in. raised door sill to prevent cross-
contamination. Each floor drain is elevated 3/4 in. from the base slab, to prevent the |
entry of casual water from cleaning operations. Flow to the drain tank is also
minimized by the use of ON-OFF, temperature-controlled sprinkler heads. The presence
of liquid in the tank!actuates a liquid level alarm on the alarm panel located in the Air
Lock, indicated in Figure 1.

Ventilation to the vault interior is made up of two independent systems, Room 106, the
Equipment Room has an air intake near the southeast corner of the building. Supply
fan 2 {SF-2) draws air in through a dust filter and exhausts it directly into the Room.
Adjacent to this intake is a separate intake for the rest of the vault. SF-1 draws air
through a separate dust filter, into the distributing ventilation ducts to the operating
area, consisting of the air lock, receiving room, and the five storage cells. Air from the
operating area is exhausted through a bank of high-efficiency particulate air (HEPA)
filters into the underground duct leading to the 3039 stack, which serves the main
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" FUNCTION: S.N.M. Storage Vault

Question 1 Narrative Continued:

° Control of radioactive contamination is maintained by balancing air supply against
building exhaust. A negative pressure differential of 0.2 in. of water gauge (wg) is
maintained between the Air Lock and the Receiving Room (102); and a negative
pressure differential of 0.1 in. wg is maintained between the Receiving Room and each
storage cell (103, 104, 105, 107, and 108). Differential pressure indicators {(dpis)
moqitor these requirements. There are also dpis for the pressure drop across the air-
intake filters for the Equipment Room, for the operating area, and across the HEPA
filter banks. Air-flow indicators also monitor the air supply into the Equipment Room
and the operating area, as well as the exhaust flow leaving the vault. All indicator
readings are available on the gauge panel in Room 106, except the dpi between the Air
lock and Receiving Room, which is located in the Air Lock. This dpi has a high-low
alarm point which activates a visual-audible alarm on the alarm panel in the Air Lock,

| as indicated in Figure 1.

o Atmosphere control is limited to heating supply air for freeze protection. Electrical
strip-heaters are mounted in the supply ducts. The temperature for the Equipment
Room is controlied from that room. Temperature for the operating area is dual-
controlled from Room 101 and Room 103. Low temperature sensors in these three
rooms activate an freeze-warning alarm at 40 degrees F. The alarms appear on the
alarm panel in the Air Lock.

L Radiation shielding is not a major feature of this facility due to the material and
packaged amounts stored. The vauit is constructed of reinforced concrete with
exterior walls 18 inches thick, interior partitions 8 inches thick, and a roof slab 10
inches thick. '

. The presence of airborne alpha contamination in the Receiving Room is monitored by a
Continuous Alpha Air Monitor {CAAM) located in the Air Lock {see Figure 1). At this
location, the audible and visual alarm are readily apparent before proceeding past the
Air Lock.

Sampling pumps located in the Equipment Room (see Figure 1) draw air samples from
each storage cell across filter paper to detect the presence of airborne contamination
within each cell. The pumps are operated with one pump running continuously and the
second pump in stand-by mode. Before entry into any cell, the sampler filter for that
cell is checked by a Health Physics technician.

. In the Air Lock (see Figure 1) is a multipoint alarm panel providing audible and visual
alarms for essential building conditions. Conditions displayed are: High/low exhaust
flow, differential pressure between Air Lock and Receiving Room, low flow on vault
supply air, low flow on Equipment Room supply air, low temperature in Rooms 103 and
106, and liquid level in the drain task. From Building 3027, a single point alarm is
monitored at the Waste Operation Control Center {(WOCC), Building 3130. WOCC is

{}
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“ FUNCTION: S.N.M. Storage Vault

" combination of passive infra-red (PIR) and ultrasonic (US) motion detectors are utilized

n rrativ ntin

The design-mission of Building 3027 was a Security Category | vault, It was never
utiliZed as such, and is presently Security Category lll. Magnetic switches are present
on the entrance doors to the Equipment Room, the Air Lock, and the Receiving Room;
the purpose of which is to provide a tamper-proof alarm signaling the opening of the
door. A magnetic switch was added to Room 108, with the storage of precious
metals. All switches send an alarm to the Emergency Communications Center (ECC) in
Building 2500 which is the operations cepter for the ORNL Security Patrol. A

in the vault operating area. Each sends an alarm to the ECC, when activated. The
Receiving Room contains one PIR detector, as do Rooms 103 and 104. Room 105
utilizes one PIR and one US detector. Room 107 contains an US detector. Room 108
contains two PIR detectors. One closed-circuit television (CCTV) camera covers the
interior of the Receiving Room, and can be monitored at the ECC and the Laboratory
Emergency Response Center (LERC). Two more CCTV cameras cover the entrance to
the Air Lock and to the Equipment Room. These can be monitored from the LERC. All
doors into the vault, as well as the interior doors, remain locked. The entrance into the
Air Lock is locked and padlocked. The entrance into the Receiving Room is secured by
a combination lock and a nonstandard-lock type maintained by the Security Patrol.

The 3027 vault construction was completed in 1980, with the completion and approval
of the "as-built” drawings. The vault has been in use since 1982. As noted in the
ORNL Implementation Plan to meet the requirements of DOE 5480.23, "Nuclear Safety
Analysis Reports”, the facility had no significant incidents in the preceding 10 years
{through April 1993), nor have there been any significant incidents to date.

At the time of construction, no environmental assessment (EA) or environmental
impact statement (EIS) was formally filed by DOE.

There are no current unreviewed safety questions. The basis of interim operation is
summarized in the implementation plan cited above. The history of the safety
documentation is as follows:

. "Operations Safety Requirements for the Building 3027 Nuclear Materials
Storage Vault” (ORNL/CF-81/301), dated November 1981; these OSRs were
retired with the issuing of the limiting conditions document (LCD).

L “Final Safety Analysis Report for the Source and Nuclear Materials Vault (ORNL “
3027)", (ORNL/ENG/INF-81/1) dated October, 1983; the confidential FSAR was
retired with the issuing of the hazard screening document.

L Nuclear Safety Review and Approval 0021LPO0601C for the Nuclear Materials
Storage Vault, Building 3027 (NSR), identifies limits, controls, and conditions

which must be followed to ensure criticality safety. The NSR was issued in
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o Letter from M. W. Kohring to W. R. Rich, "Justification for Not Requiring a
Criticality Accident Alarm System in Building 3027, Nuclear Materials Storage
Vault”, dated April 8, 1992; provides the basis and approval by the ORNL
Office of Operational Readiness and Facility Safety, ORNL Criticality Review
Committee, and ORNL Criticality Safety Officer for the facility not to have a
criticality accident alarm system.

. "Limiting Conditions Document - Nuclear Materials Storage Vault”,
(LCD/3027/F/02/4-21-93) is Martin Marietta Energy Systems’ equivalent to an
OSR for a Iqw hazard facility, based on the Safety Analysis Report Update
Program (SARUP). The LCD was issued in April 1992, and last revised in April
1993.

L "Hazard Screening Report - Nuclear Materials Storage Vault®, (HS/3027/F/02/4-
19-93), prepared in accordance with SARUP guidelines, was issued in April
1991, and last revised in April 1993.

The 3027 Vault is not a processing facility. All material is for storage only. Containers cannot
be opened in the vault. All nucisar materials stored in the vault are in solid form, and are
contained in sealed, metallic containers. No liquids are accepted for storage.

Each closed and sealed container is surveyed and tagged by Health Physics before acceptance.
No surface contamination above accepted limits is allowed. Each container has an attached
inventory tag and/or bar code label with all pertinent information including criticality index (C),
or transportation index (Tl). The Office of Operational Readiness and Facility Safety is made
aware of any transfer of fissionable material, and must give prior approval to the receipt and
storage of such material. In order to ensure adequate protection, some storage containers are
placed in file cabinets (fireproof or equivalent) or in metal racks. "

The following is a list of material and the maximum allowable amounts for storage in the Vaulit:

Material imi

238y (Oxide) 15 kg

235y (fuel form, 93.1%, 2**U) 1,000 kg l
233 (Oxide) 10 kg '
239 & 247py (Oxide) 25 kg

242py 1 kg

238py (Oxide) 10 kg

Am (Oxide) 1kg

Th {Oxide) 10 kg

Np (Oxide) 10 kg
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Natural, depleted, or enriched uranium, and natural thorium are stored separately, away from
the highly toxic alpha-emitters. Room 107 inside the vauit has been designated and clearly
identified for the storage of these materials. Inside the vault, the nuclear material has been
aggregated as follows:

o Room 103 clontains no nuclear materials. The room is empty except for a set
of scales used to weigh packages over 50 pounds.

. Room 104 contains enriched 233U, 239/241py, 242py, 241 Am, 243Am, and Np.

. Room 105 contains enriched 233U, depleted 235U, enriched 235U, #3%py, 23%/241p,
and 242py.

. Room 107 contains depleted 2°°U, enriched #35U, 2381, 239/24'py, and thorium.

" . Room 108 now contains only precious metals.
The following facility design uncertainties/vulnerabilities were considered:

Facility proximity to Fifth Creek

Utility connections, as affected by natural phenomena
Emergency power availability as affected by natural phenomena
Facility equipment as affected by natural phenomena

Nuclear material storage as affected by natural phenomena.
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FUNCTION: S.N.M Storage Vauit

Question 2: Holdings

DOE Material Manager _J. T. Hargrove

Characterize facility plutonium® holdings by completing the appropriate blocks in the table
below. Use a separate line entry for each packaging type with a common grade of plutonium.
Identify the design life and current age for each packaging type.

Mataerial Grade of Packaging Types?® Design Life | Current
Type Plutonium? (yrs) Age
(yrs)
Disassembled
Weapons
Components (Pits)
il
Metal 2%py (MBA-35) VO, C1 UNK. UNK. "
249py  (MBA-35) Vo, C1 UNK. UNK. "
242py  (MBA-35) Vo, C1 UNK. UNK.
Foils: 2°py; 242py; | C3, D3, D4 50, 40, 40 | 10, 18,
23%py (MBA-101) 12, 20
Evaporated: 2°Py; { C3, D4 50, 40 11, 10,
239py;. 263y 4 21 i
'Am (MBA-
101)
W (MBA-110) V1, B1, C1, X1 Indefinite 10, 1,
(all) 1,
1
[P9001]}F u1, B1, B1, X1 U, 10,100 | 9 i
¥
[PS002]
(MBA-125)
[PU238RGH] H V1, B1, X1 100, 5, 5, 1
{MBA-125) 100
Oxide Cm (MBA-35) V6, C1 UNK. UNK.
Np (MBA-35) VO, C1, D4 UNK. UNK. |
Np (MBA-35/) Vo, C1 UNK. UNK "
Am (MBA-35) Vo, C1 UNK. UNK. "
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SITE: X-10 FACILITY (Building or Location): Building 3027
FUNCTION: S.N.M Storage Vault
Question 2 Holdings DOE Material Manager _J. T. Hargrove
Characterize facility plutonium’® holdings by completing the appropriate blocks in the table
below. Use a separate line entry for each packaging type with a common grade of piutonium.
ldentify the design life and current age for each packaging type.
Material Grade of Packaging Types® Design Life | Current
Type Plutonium? (yrs) Age
. (yrs)
Am (MBA-35) Vo, C2 UNK. UNK.
Am (MBA-35) Vo, C1, X1 UNK. UNK.
Am (MBA-35) Vo, C1, D4 UNK. UNK.
233py (MBA-35) Vo, C1, X1 UNK. UNK.
200py (MBA-35) Vo, C1, X1 UNK. UNK.
240py (MBA-35) Vo, C1 UNK. UNK.
238py (MBA-35) Vo, C1, X1 UNK. UNK.
23%py (MBA-35) Vo, C1, D2 UNK. UNK.
2¥py (MBA-35/ Vo, C1 UNK. UNK.
242py (MBA-35) Vo, C1, D2 UNK. UNK. i
242py  (MBA-35) Vo, C1, X1 UNK. UNK.
200py (MBA-35) Vo, C1, D2 UNK. UNK.
C65PU: V1, B1, B1, VS5, X1 UNK. 6.5
_ 240py, 99.95%
(MBA-72)
24Am, 99% D3 30 17 ||
(MBA-101)
241py, 40% D3, C3 _ 30 23,22
2#1Am, 60%
(MBA-101)
238py (MBA-35) V1, Wi UNK. UNK.
(lead-lined metal box) {
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SITE: X-10 FACILITY (Building or Location): Building 3027 “

FUNCTION: S.N.M Storage Vault
DOE Material Manager _J. T. Hargrove

Question 2: Holdings

Characterize facility plutonium' holdings by completing the appropriate blocks in the table
below. Use & geparate line entry for each packaging type with a common grade of plutonium.
Identify the design life and current age for each packaging type.

Material Grade of Packaging Types® Design Life | Current
Type Plutonium? (yrs) Age
. {yrs)
Scrap/Residues* 10, (MBA-70) P3, B0, BO, C1, D1 ? 710 "
10, (MBA-70) P3, BO, BO, C1, D1 ? 710 “
Wpy > 99% D3, C1, 50 10
(metal) (MBA-
101)
Solution*
Sealed Sources “
Pu Be source V1, G1, C1, VO, X1 Indefinite 1
23'[241Pu
(6.5% 2*°Py)
(MBA-20)
2841py (1% Vi, D2 ? 4
249py)
(MBA-131)
TRU Waste*
Holdup (in ducts, :
pipes, etc.)*
Unirradiated Reactor u
Fuel H
High-level Liquid "
Waste “
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SITE: X-10 FACILITY (Building or Location): Building 3027

FUNCTION: S.N.M Storage Vauit
Question 2: Holdings DOE Material Manager _J. T. Hargrove

Characterize facility plutonium® holdings by completing the appropriate blocks in the table
below. Use a separate line entry for each packaging type with a common grade of plutonium.
Identify the design life and current age for each packaging type.

Material Grade of Packaging Types® Design Life | Current
Type Plutonium? (yrs) Age
(yrs)
Other (specify) 238py oxide V6 UNK. UNK.
Pu heater {MBA-35)
assemblies
' a40py, 241py 4 C3, D3 40 20,23
#1Am (oxides)
(MBA-101)
237Np (metal, Cc3 50 12
contains sulfur as
a binder)
(MBA-101) .

1 include isotopes of transuranic elements that are co-mingled (i.e., intermixed or grown in) or co-located in

the facility, such as Neptunium, Americium, Curium, Californium, or U-233 as a decay product.

2 Using the information on grades of plutonium in Teble A1, enter tho code letter in the block to identify the
plutonium grade of each material type.

3 Using the list of packaging types in Table A2, enter the code number or numbers in the adjacent block that
identify the packaging type(s) for each material type.

4 For Scrap/Residues, Solution, TRU Waste, and Holdup, add the code Ietters as defined in Table A3.

5 Holdup has no packaging. I[dentify location of holdup.
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SITE: X-10 FACILITY (Building or Location): Building 3027 "

FUNCTION: SNM Storage Vault

|

Question 2A: No. of Pkgs and Mass

DOE Material Manager J. T. Hargrove

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2.

July 29, 1994

Material Type Grade of Plutonium | Total Mass Pu Number of
{kg) Packages
Disassembled Weapons
Components (Pits)
Metal 239py (MBA-35) 0.007 4
240py  (MBA-35) 0.057 3
2Py (MBA-35) 0.0068 1
Foil: 24°Pu; 242py; 0.15 7
23py > 90%
(MBA-101)
Evaporated:
240pyy, 238py. 0.004 3
241Pu + 241Am
(MBA-101)
W (MBA-110) 0.001 kg 1
{PS001] }F 0.014 1
[(P9002]
{MBA-125)
[PU238RGH] H 0.0012 1
Mo 1o ||
Oxide Cm (MBA-35) 0.00113 1
Np (MBA-35] 0.016 2
Np (MBA-35) 0.024 7 H
Am (MBA-35) 0.014 8 H
Am (MBA-35) 0.001 1 "
Am (MBA-35) 0.001 1 "
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SITE: X-10 FACILITY (Building or Location): Building 3027
FUNCTION: SNM Storage Vauit
Question 2A: No. of Pkgs and Mass DOE Material Manager J. T. Hargrove
Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2.
Material Tyba Grade of Plutonium | Total Mass Pu Number of
(kg) Packages
Am (MBA-35) 0.004 3 "
23%py (MBA-35) 0.1670 2 |
240py (MBA-35) 0.014 1
20py (MBA-35) 0.013 3
23%py (MBA-35) 0.1044 6
23%py (MBA-35) 0.008 3 |
23%py (MBA-35) 0.062 4 "
242py (MBA-35) 0.0075 1 H
242py (MBA-35) 0.0019 1 “
20py (MBA-35) 0.003 . 1 "
C65PU: 0.024 1
249py, 99.95%
(MBA-72)
2Am, 99% 0.004 2
(MBA-101) ,
#1py +247Am 0.013 2 I
{MBA-101)
28py (MBA-35) | 0.0307 17 |
Scrap/Residues 10, (MBA-70/ 0.031 5
10, (MBA-70) 0.063 2
23%py > 99% 0.015 3
(metal)
(MBA-101) "
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SITE: X-10 FACILITY (Building or Location): Building 3027 "

FUNCTION: SNM Storage Vauit u

L

Question 2A: No. of Pkgs and Mass

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2.

Material Type

Grade of Plutonium

Total Mass Pu
(kg)

Number of
Packages

DOE Material Manager J. T. Hargrove n

Solution

F

Sealed Sources [Pu Be source] 0.015 1

2920py (MBA-20) f

2381243py (1% 24°Py) | 0.08 2

(MBA-131)
TRU Waste Ll
Holdup "
Unirradiated Reactor Fuel 1,
High-level Liquid Waste "
Cumulative Inventory ! "
Difference "
Other (specify) 238py oxide 0.3902 2
Pu heater assemblies (MBA-35)

240py 0.020 2

241Pu + 241Am

(oxides)

{MBA-101)

23'Np (metal) 0.016 1

{MBA-101)
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SITE: X-10 FACILITY (Building or Location): Building 3027

FUNCTION: SNM Storage Vauit

Question 2A: No. of Pkgs and Mass DOE Material Manager J. T. Hargrove

Charactarize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2.

Material Type Grade of Plutonium | Total Mass Pu Number of
(kg) Packages
i ntin
NOTES:
(MB-20)

This is a Pu Be Source, Solid, Fissile Class1.

Packing details obtained from a conversation with the ORNL Transportation
Department, who coordinated the interplant shipment.

(MBA-35) .
Listed packaging for each item was revised after discussion with the Material Balance
Area Representative, to include all packaging from the stand point of barriers, rather
than just the stored package. Intermediate packaging is based on the representatives’
memory and knowledge of common practice for the class of material.

The various radioisotopes were summarized differently for this question set, to reduce
the paper involved.

(MBA-70)
10, = This 55-galion drum contains the following individually packaged items that can
be found under MBA-70 SNNM inventory for the 3027 Vauit. Drum #KAPL 63D =
165-371, 165-671, HUA-38B, HUA-38C, HUA-38D, and:l0, = This 55-gallon drum
contains the following individually packaged items that can be found under MBA-70
SNNM inventory for the 3027 Vault. Drum # KAPL 68D = MHLPUS and HUA-27.

(MBA-72)

Item name: C65PU

Material type: Pu dxide

Grade: 240py, 99.95% purity

Quantity: 24 g (0.024 kg) of %*°Pu

Packaging: V1 (welded SS capsule)
B1 (polyethylene bagging)
B1 {second polyethylene bagging)
VS {screwed pipe nipple)

. X1 (6M drum)
Design life: unknown
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m_
FACILITY (Building or Location): Building 3027

FUNCTION: SNM Storage Vauit

Question 2A: No. of Pkgs and Mass

DOE Material Manager J. T. Hargrove

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2.

|

Material Type Grade of Plutonium | Total Mass Pu Number of
(kg) Packages
(MBA-101)
LD. NUCLIDEASSAY DATEMASS  DESCRPTN CHEM/PHYS
LOCATION
FORM
HP712 241-Am  99. 03/18/77 2 Am(U) pressed oxide 3027,104
SNM-309 241-Am  99. 08/10/90 2 Am(U) pressed oxide 3027,104
PU405.SA 240-Pu 99.97 10/24/84 5 Pu(U) metal 3027,105
SNM-283 240-Pu 95. 05/12/83 0.03 Pu{U) metal, evap. 3027,105
SNM-283-1 239-Pu 99.9 01/30/84 4 Pu{U) metal, scrap 3027,107
SNM-87 240-Ps 98.3 04/03/74 1 Pu(U) oxide + suifur 3027,105
P402748 238-Pu 99.96 05/12/83 1 Pu(U) metal, scrap 3027,107
SNM-4097 237-Np 99. 06/10/82 16 Np(U) metal+sulfur 3027,104
SNM-284 242-Pu 92.55 10/02/75 8 Pu(U) metal foil 3027,105
SNM-334 242-Pu 99.8 01/09/76 2 Pu(U) metal foil 3027,105
239-5PUMF 239-Pu 99.3 09/01/82 5 PulU) metal foil 3027,105
88-3-SCRP 239-Pu 99.12 04/08/93 9 Pu(U) metal scrap 3027, 105
P39277M 239-Pu 99.96 08/28/84 72 Pu(U} metal + 1% Al 3027, 105
SNM-163 |, 241-Pu+ 98 1014/71 ; 4 Pu(U) oxide + sulfur 3027, 105
{241-Am 5) .
SNM-201 239-Pu 99.12 10/24/84 2 Pu(U) metal, evap. 3027,105
SNM-222 241-Pu+ 90 04/10/73 2 Pu(U) metal, evap. 3027,105
(241-Am 2)
SNM-250 239-Pu 99.1 04/15/74 37 Pu(U) metal, foils 3027,105
SNM-81 241-Pu+ 87 11/09/71 5 PulU) oxide 3027,105
(241-Am 6) i
SNM-82 241-Pu+ 88 03/20/72 1 Pu(U) oxide 3027,105
{241-Am ' 1)
SNM-88 239-Pu 99.1 09/01/82 21 PulU) metal foils 3027,105
(MBA-131) s

Packaging was revised from discussion with Material Balance Area Representative, to
include barrier between material and possible exposure as opposed to the storage
package.
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W
SITE: X-10 FACILITY (Building or Location): Building 3027

FUNCTION: SNM Storage Vault

Question 2A: No. of Pkgs and Mass DOE Material Manager J. T. Hargrove

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2.

Material Type Grade of Plutonium | Total Mass Pu Number of
(kg) Packages

1 ren

{MBA-20) :
Nuclear Material Authorization #4203, dtd. 5-30-91

(MBA-101)

IDENT. REFERENCE STATUS

HP712 SNM 1092 Disposal requested

SNM-309' Letter J. T. Hargrove to T. H. Wynn Disposal requested

PU405.SA MC 02359

(MBA-101) Continued
SNM-283 MC 01183
SNM-283-1 Memo A. Zucker to R. L. Cline

SNM-87 SNM-1061
P402748B MC 01183
SNM-4097 MC 01185 Disposal requested

SNM-284 SNM-1075

SNM-334 , SNM-1084

239-5PUMF  MC 02353

88-3-SCRP MC 14078 '

P39277M MC 02357; also MC 02365 {Undated)

SNM-163 SNM 19536 Disposal requested
SNM-201 MC 02358
SNM-222 SNM 1051 Disposal requested
| SNM-250 SNM 1062
SNM-81 SNM 198357 Disposal requested
SNM-82 SNM 19360 Disposal requested
SNM-88 MC 02353
Applicable References:
1 Include isotopes of transuranic elements that are co-mingled (i.e., intermixed or grown in) or co-locsated in
the facility, such as Neptunium, Americium, Curium, Californium, or U-233 as a decay product.
2 Using the information on grades of plutonium in Teble A1, enter the cods letter in the block to identify the
plutonium grade of each material type.
3 Using the list of packaging types in Teble A2, enter the code number or numbers in the adjacent blook that

identify the packaging type(s) for each material type.
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1
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RC0000000 3330-0430 O vis & ~o FOR PY
§ MATERAL 3 CHEMICAL OR PWTSICAL FORM 0. & UNRAADIATED
PU-BE SOLID. D maapurteo
1Y QUAKTITY _lfQUiSTED ' 12. QUANTTTY ?J_NAND P0239/ 4* TO.YAL 14.1SOTOPE %
weventwr 16 GLEMEINT WT o9 1 siemenTwr 748 g op g
sorope w15 1SOTOPE WT Z 0 3 movorewr 635 § - .§'59902‘°
13 PURPOSE AND DESCRIPTION OF PROPOSED USAGE
STORAGE UNTIL NEED EXISTS POR USAGE.
16 ESTMRATED LENGTN OF TIME MATERIAL WILL BE N USE 17. THAATED OUANT WHICH WiLL BE CONSUMED
d excess NONE -
18 DISPOSITION OF MATERIAL 0 ; 19. IN APPROXIMATELY
NOT KNOWN AT THIS TIME. NOT KNOWN.

20. INTERNAL MOVEMENTE OF MATERIAL AND THE PURPOSE OF EACH TRANSHER

TRANSFER FROM Y-12 TO ORNL VAULT. SOURCE IS PRESENTLY ROT NEEDED.

BUT DECISION TO REACTIVATE PACILITY WOULD JUSTIFY THE NEED FOR SOURCE.

21 DESCRIPTION OF SAFETY, HEALTH, ucu"m. AND CONSERVATION PAOVISIONS PLANNED
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SITE: X-10 H FACILITY (Building or Location): Building 302'} "

“ FUNCTION: SNM Storage. Vault

Question 3: Physical Barriers DOE Material Manager J. T. Hargrove

Characterize facility physical barriers by completing the appropriate blocks in the table below.
Complete a separate table for each material aggregation.

Material Aggregation (list material types included from Question 2) Sge Note _

Environment
Worker and Public
— Barrjer # Protection Protection
1’ WB-18 Inner Container/
Material Form
2 WB-18 Outer Container
3 WB-9 Storage Cell
4 WB-14 Inter-Cell Shielding

Barriers 1 through 4 apply to workers inside the vault. The remaing barriers also apply to the
plant populace.

5 WB-5

6 WB-14

7 WB-18 Building Containment

8 WB-4

9 WB-18 Limited Access to Vault Interior
10 EB-1 (Environment)

EB-4 (Public)
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FACILITY {(Building or Location): Building 3027
“ FUNCTION: SNM Storage Vault

SITE: X-10

Question 3 Continyed:

Additional barriers not incorporated in this list include the multi-layered security devices (e.g.
limited accuss through three locked, alarmed doors to gain access to any material); air-
sampling, CAAM, and H-P surveys before vauit entry; the system alarms to continuously
monitor for unusual equipment conditions in the vault; emergency procedures established to
respond to equipment malfunction; and the fire-protection system, including the criticality-safe
retention tank.

Administratively, several independent authorizations are required to transfer material, and vauit
operations are subject to independent audit for accountability, criticality safety, and
maintenance.

NOTE: The barrier listing applies to all nuclear material stored in the 3027 Vault. Four listings
in the vault inventory, encompassing six storage containers do not have an inner
container and a sealed, outer storage container. In the inventory from MBA-101 are
two packages containing metal, and one containing pressed oxide. In neither case
should the materia! be readily dispersed. The inventory of MBA-35 contains 2
plutonium heaters, which are stored as assemblies; and a lead-lined steel box
containing 17 sealed sources. The box is wrapped in a plastic bag and is relatively air-
tight and water-tight. In any case where there are other than two basic containers, the
number of intermediate containers varies from one to three.
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SITE: X-10 FACILITY (Building or Location): Building 3027

FUNCTION: S.N.M. Storage Vault

Question 4: Adverse Conditions'

Indicate actual or potential adverse conditions that are applicable to those materials, packages
and barrier aggregates developed in Questions 1, 2, and 3 by checking the appropriate items

and describing below.

Adverse Condition

In-Facility

X Inadvertent Transfers

O Aging

0 Organic Nitric Acid Reaction

X Equipment Failure

O Change in Mission

O Other Co-Located Hazards

O Corrosion

X inadequate Configuration Knowledge
0 Combustible Loading

O Inadequate Seals

X Potential Water Sources

O Inadequate Drains

X Inadequacy of Design Basis (e.g., seismic, fire, wind, etc.)
O Inadequate Preventive Maintenance
O Administrative Controls

X Other - Specify

Material

Pressurization
Pyrophoricity
Radioactivity
Chemical Reactivity
Am Buildup
Hydrogen Buildup
Radiolysis
Volumetric Expansion
Oxidation

O Other - Specify

oooooooaao
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Oak Ridge Site Assessment Team Report

FACILITY (Building or Location): Building 3027

FUNCTION: S.N.M. Storage Vault

1. Inadvertent Transfer was considered as a potential adverse condition; in which a sealed
package is mistakenly received or removed from the 3027 Vauit, or placed in an incorrect cell.
Material removal is not a safety concern, and is documented by a material transfer form and
separate receipt retained by the Security Patrol. Packages received for storage are approved
by the Office of Operational Readiness and Facility Safety (OORFS), but approval is not
documented on the transfer record (form UCN-2681), which is a generic form used for all Intra-
Laboratory (ORNL) transfers. The OORFS review is to ensure that a given package meets the
criteria for a Criticality Index (Cl) of "zero”, or is otherwise specified. The Operating

Procedures

ri

h

v

T

ndition:
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SITE: X-10 FACILITY (Building or Location): Building 3027
FUNCTION: S.N.M. Storage Vauit

4 i i Vi nditi

do not specify this review, and UCN-2681 does not have a place for sign-off. The package’s
C! must be noted in the General Remarks Section. Limitations for total quantities of the
materials in the vault are located at the vauit, but current total inventory of these materials is
not. No storage cell is spacified for the package being received, on the transfer record.

2. Eguipment Failyre was considered from several standpoints:
a. Simple mechanical failure
b. Failure due to natural phenomena
c. Failure due to co-located structures

All essential equipment is listed in the Limiting Conditions Document (LCD), being designated
as those items essential to continued operation of the 3027 Vault. Items listed therein are:
a. Continuous Alpha Air Monitor
b. Presence of Rashig Rings in the floor drain tank
¢. Vault Containment System, which includes the supply fans and monitoring
capabilities (i.e. differential pressure gauges)
d. HEPA filters
e. Air-sampling system
f. Fire-suppression system
g. Liquid level indicator for the drain tank

3. Inadeguate Configuration Knowledge was applied to the contents of each sealed storage

container. While the fissile material mass has been assayed, weighed, and certified packing
material between the inner container and the sealed storage container is not known in every
case.

4. Potential Water Sources was considered from within and without the facility. The fire-
suppression system could be damaged by freezing, or by earthquake. Hazard screening
documents have stated that the vault itself is capable of withstanding the design-basis seismic
event, but utility connections were not described in this way.

Externally, weather-induced floods were looked at on the basis of mass-flooding at the ORNL
Site, and possible flooding of the 3027 vauit from flash-flood conditions on Fifth Creek.

5. Inadequacy of Design Basis was considered more as an unknown, as it affects the
mechanical equipment and utilities connections to the vauit. Due to natural phenomenon,
services to essential equipment may be interrupted.

o
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SITE: X-10 FACILITY (Building or Location): Building 3027
FUNCTION: S.N.M. Storage Vauit
4 i ribe Each Adver: ndition:

6. Storage Racks and Cabinets are not tied to the vault structure, so as to be secure in a
design-basis seismic event.

7. The Hazard Screening Document described the maximum credible accident as the deliberate
compromise of storage container intagrity within the vauit. A malevolent act might involve ali

the containers in a storage cell. (The entire contents of the 3027 vauit are never accessible i
simultaneously).

1 An existing situation that gives rise to a potential event or concern.
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SITE: X-10

FACILITY (Building or Location): 3027

FUNCTION: S.N.M. Storage Vault

Question 5: Events

Identify those historical, current, or potential events that have or may result from the adverse
conditions identified in Question 4. Similar events for different material, package and barrier
aggregates may be grouped together on a single form. Check the appropriate blocks and

describe below.

POTENTIAL EVENTS

In-Facility External
X Fire O Aircraft Crash
X Explosion O Vehicle Accident
X Worker Exposure O Explosion

3 External X Adjacent Facility Accident

O Internal X Power Failure
X Contamination O Institutional/Regulatory Requirements
X Flooding X Personnel Radiation Exposure

[0 Leakage/Spills
O Other Accidents - Specify
X Human Error

Material

X Criticality

X Fissile Material Release
X Breach of Container

0 Fire

O Other - Specify

X Ex-facility Fire
O Other - Specify

Natural Phenomena
X Earthquake Damage

X Wind Damage
X Flood Damage

O Erosion Damage
O Snow/Ash Loading Damage
O Extreme Temperature Damage
O Other - Specify
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SITE: X-10 FACILITY (Building or Location): 3027

FUNCTION: S.N.M. Storage Vault

There are no current events, nor are there any historical events, involving the 3027 Vauit.
Potential events have been explored for this vulnerability assessment, even though their
probability appears extremely unfikely.

n-Facili

1. Fire in the 3027 Vault is of low probability, but must be considered as a possibility. The
amount of combustible material is restricted and the structure will not support combustion.
Any loose combustible material is removed. Fire, combined with a breached container, could
lead to a secondary contamination concern or a nuclear criticality concern.

2. An explosion in the vault might be triggered by a chemical reaction within a storage
container due to chemical reaction in the stored nuclear material or interaction with the
" packing material.
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SITE: X-10 FACILITY (Building or Location): 3027

e e o o e = o et e o

FUNCTION: S.N.M. Storage Vault

3. Worker exposure to internal or external contamination is extremely unlikely, because of
administrative controls. The general plant population would not be exposed, but vault workers
might be. As many as five workers are involved in a "vault detail.” One scenario would be
placing an already-contaminated storage container in the vault. The second scenario requires a
deliberate or malevolent act in breaching a sealed container inside the vault.

4. Contamination of the facility could occur, based on the two scenarios described above.
During a seismic event, storage racks and cabinets may tip over. Larger storage containers
(e.g., 6-M drums) may also topple during a seismic event.

5. Flooding of the vauit from inside could occur from the rupture of the fire-suppression
system. Supply line, distribution piping, or sprinkler heads can freeze during cold weather.
The supply line could rupture at the entry point to the vauit during a seismic event. Small
containers on cell floors may become buoyant enough to rearrange themselves from their
stored array. Facility operations would be curtailed while the drain (retention) tank is sampled
and pumped out for disposal.

6. Human error in the placement of storage containers could occur. On the material transfer
form used for the receipt of material into the vault, there is no specified storage cell or location
within the vault. Review of the description of the storage package and contents by the
OORFS is to establish the criticality index (Cl) for the individual package.

Material

i 1. Criticality can occur only if nuclear material is removed from both inner and outer storage
containers. Such an occurrence would require a deliberate act.

2. Fissile material release would require the breaching of both inner and outer containers of a
storage package. The resulting contamination will be confined to the interior of the vault.

3. Breach of containers, other than as a deliberate act, is not a likely event. Containers are
routinely inspected for exterior signs of degradation, but containers are not to be opened in the
vault. The use of the two-man rule counteracts the malevolent act of a single vault operator.
Accidental breaching of the outer container was considered in conjunction with a seismic
event.

External

1. Accidents in adjacent facilities could occur in Building 3044 or Building 3012. Building
3044 is located approximately 10 feet north of the 3027 vauit. This building is a machine
shop and currently is in limited use. Building 3012 is located approximately 70 feet west of
the vauit. This building is a rolling mill and is in limited use. An accident in this facility would
not affect the vault structure, but might affect the operability of the vault's stand-by
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SITE: X-10 FACILITY (Building or Location): 3027

FUNCTION: S.N.M. Storage Vauit

Q . 5 :I I. c I. !.
| External (Continued) f
2. Power failure to the 3027 Vault can occur through numerous scenarios. A simple power

| failure can occur through lightning strikes anywhere on the electrical supply circuit. Other
scenarios are discussed under "Natural Phenomena.”

3. Personnel radiation exposure would involve only vault workers, not the plant population.
Such exposure could occur in the same scenario considered for contamination. [t involves the
deliberate breaching of a storage container.

4. Fires external to the facility were considered for Building 3012 and Building 3044, described
above.

Natural Phenomena

1. Earthquake damage to the vauit structure should be limited. The vault was designed and
constructed to withstand a 0.15g earthquake. Structural integrity should not be compromised.
Essential equipment within the vault, as detailed in Question 4, will probably be damaged or
nonfunctional. Utility connections will probably be damaged, as will adjacent power poles and
overhead lines. Collateral damage to Building 3012 will probably not affect the availability of
the stand-by generator due to the building’s construction (metal siding, steel frame) and the
heavy housing on the generator. The generator fuel supply is furnished through relatively
flexible metal taking from an underground tank to the “day tank” of approximately 20-gallon
capacity. While the generator may remain operational, the underground electrical supply to the
vault may not remain intact. The natural gas supply line to Building 3012 may be ruptured.
Some interior flooding of the vault may occur if the fire-water supply line is broken inside the
vault.

2. Wind damage to the vault structure should be minimal. The vault, exterior doors, and door
hardware were designed and constructed to withstand 360 mph winds. Adjacent power poles
and electrical lines to the vault may be disabled. Building 3012 may be demolished, but the
stand-by generator and the underground electrical lines to the vault should survive. The heavy
generator housing can probably survive impact from debris. Natural gas outlets inside Building
3012 will probably be ruptured.

3. Flood damage to the vauit structure would be negligible, but vauit operations may be
affected. The proximity of the facility to Fifth Creek poses a possible pathway for the
introduction of radioactive contamination to the environment. Fifth Creek is a tributary of
White Oak Creek, which leads off-site to the Clinch River.

July 29, 1994 Page 103




QOak Ridge Site Assessment Team Report

SITE: X-10

3027

FACILITY (Building or Location): Building

FUNCTION: S.N.M. Storage Vault

Preventive

X Procedures: ops., maint., surveillance
X Material Limits
X Training °
X Quality Assurance
X Conduct of Operations
X Authorization Basis
(safety analysis, BIOs)
X Surveillance
3 Organization
[J Structure
0 Management involvement
O Staffing
[ Lessons lLearned
X Configuration Contro! of Design
X Preventive Maintenance
X Monitoring
O Trending (Performance Indicator)
X Testing/Verification of Integrity
X Regulatory Requirements
X Records .
X Personnel Exposure
X Equipment
] Waste Inventory
X QA
O Personnel Reliability Assurance Program
X Other - Specify

Mitigativ

X Emergency Preparedness
X Emergency Management
X Emergency Planning
X Emergency Procedures
X Emergency Response
X Safety Systems
X Alarm Systems
O Other - Specify
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SITE: X-10'

FACILITY (Building or Location): Building
3027

FUNCTION: S.N.M. Storage Vault

Compensatory Measure

PREVENTIVE:
Procedure: ops., maintenance, surveillance

Material Limits

Training

Quality Assurance
Conduct of Operations

Authorization Basis

Surveillance

Configuration contro! of Design

“ Preventive Maintenance
Monitoring
Testing/Verification of Integrity - Vault

Testing/Verification of Integrity - Container

L

Reference Document

Safeguards and Security Org.
Procedure SSO-8; Limiting
Conditions Document (LCD); NSR
002ILPO0601A; 3027 Vault
Facility Manager’s Manual

Procedure SS0-8; LCD; NSR
5 002ILPO0B0O1A; NSR

002ILPO0601B; NSR

002ILPO0601C

DOE Order 5480.5; Vauit
Operator Training Procedure
{SSO-unnumbered); Training
Program Checklist

LCD
ORNL Implementation Plan to
Maeet Requirements of DOE Order
5480.23
Procedure SS0-8; LCD
Limiting Conditions Document
{LCD); Former Laboratory
Protection Division Procedure LP-
2; Configuration Management
Directive
LCD; Procedure SS0-8
Procedure SS0-8

LCD; Procedure SS0-8

DOE Order 5480.5; Semiannual
Inventory Checklist
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Building 3027

FACILITY (Building or Location):
FUNCTION: S.N.M. Storage Vault

SITE: X-10

Reference Document

Regulatory Requirements

Records
Personne! Exposure
Equipment

Packaging

Oversight Requirements

Hazard Screening

MITIGATIVE
Emergency Preparedness

Emergency Management
Emergency Planning
Emergency Procedure
Emergency Response

Safety Systems
Alarm Systems

July 28, 1994

DOE Order 5480.1A; 5480.1B;
5480.3

{maintained by Health Physics)
Procedure SS0-8; LCD

NSR 002ILPO0601A

LCD

ORNL Implementation Plan to
Meet DOE 5480.23; Final Phase

Evaluation; Hazard Screening
HS/3027/F/02/4-19-93

X-10 Site Emergency Plan

X-10 Site Emergency Plan
X-10 Site Emergency Plan
Procedure SS0-8

X-10 Site Emergency Plan

Limiting Conditions Document
Procedure SS0-8
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SITE: X-10 | FACIUITY (Building or Location): Building 3027
"FUNCTION: S.N.M. Storage Vault

Question 7: Consequences

For each event identified in Question 5, and taking into account compensatory measures described in Question 6, identify potential
consequences to the worker, environment, or public. If a vulnerability exists, record a Y and complete the VAF. If a vulnerability
doss not exist, record an N and explain below.

WORKER ENVIRONMENT PUBLIC

) . § EVENT CONTAMINATI EXPOSURE INJUR GROUND WATER AR .| CONTAMINATI EXPOSUR INJURY
o o ; ON Y ON E

Fira N N N N N N N N N

Explosion N N N N N N N N N

. Worker N N N N N N N N

i | Exposure }

Contaminatio N N N N N N N N N

n

Flooding N N N N N N N N N

Human Error N N N N N N N N N
el Criticality N N N N N N N N N

- July 29, 1994 Page 111




Oak Ridge Site Assessment Team Report

g — e

SITE: X-10 FACILITY (Building or Loct-!tion): Building 3027

FUNCTION: S.N.M. Storage Vault

Question 7: Consequences {Continued)

For each event identified in Question 5, and taking into account compensatory measures described in Question 6, identify potential
consequences to the worker, environment, or public. If a vulnerability exists, record a Y and complete the VAF. If a vulnerability
doss not exist, record an N and explain below.

WORKER ENVIRONMENT PUBLIC
EVENT CONTAMINATION EXPOSURE INJURY GROUND WATER AR CONTAMINATION EXPOSURE | INJURY
Releass N - N N N N N N N N
Container Bresch N N N N N N N N N
Adj. Fecility Accident | N N N N N N N N N
Power Failure N N N N N N N N N
Pets, Rediation N N ' N N N N N - N N
Exposure .
Ex-Facility Fire N N N N N N N N N
Earthqueke N N N N N N N N N
Wind 5 N N N N N N N N N
Flood N N N N N N N ' N N
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SITE: X-10 FACILITY (Building or Location): Building 3027

FUNCTION: S.N.M. Storage Vault

Question 7 Continued;
EXPLANATION:

1. Fire in the 3027 Vault is of low probability. The pressnce of combustible material in the vault is restricted and the structure will not support combustion. Every
room in the vault is protected with fire sprinklers and smoke detectors. (See Figurs 3). Activation of either systsm sounds a focal slarm and a remote alarm at the
ORNL central fire station. The average alarm-response time is approximately 4 minutes. All nuclear materials are stored in sealod, motallic contsiners, which should
not be susceptible to rapid deterioration from fire. Vault construction and storage csll doors will prevent the ganaral spread of a fire. The presence of a fire barrier in
the main exhaust duct protects the HEPA filters from ignition by burning, sirborne particulate matter. A secondary objactive of the fire-suppression system is to wash
down any entrainad contamination from the room air. All run-off from the sprinkler system is contained in the under-floor retention tank. The use of ON-OFF sprinklor
heads limits the amount of water entering the tank. Drains and piping were sized in consideration with nuclear criticality. The retention tank contains borosilicate
glass Rashig rings to prevent criticality in the tank. A local and remote alarm signals ths presence of liquid in the tank. Tank contents are sampled for the presence of
nuclear material bafore being pumped out for disposal. No contamination will ba released outside the vault, and no hazard exists for the plant populace, the
environment, or the public.

2. Any uncertainties in the packaging of stored nuclear material poses the potential for an explosion due to chemical interaction or radiolysis. The amount of nuclear
matarial in any soealed contalner is rolatively small. The presence of back-draft dampsrs in both supply and exhaust ducts for each cell will prevent a major disruption
of the vault ventilation and containment system. If the fire suppression system is not activated, radioactive contamination will be confined to the affacted cell.
Because of the small amount of material in sach container and the total amount in each cell, criticality is not-a major consideration, No contamination will be released
from the vault.

3. Worker exposure to contamination can occur in one of two ways: The receipt of a storage container with surface contamination present or the breach of both inner
and outer container of a stored package. Either must happen during an authorized vault entry becausa of the redundant security systems noted previously and also
illustrated in Figure 3. "Vault entry” means procesding past the Air Lock into the Receiving Room. The combination of the lock on the Recaiving Room door is known
only by the vault operators. it is availabls to the Laboratory Shift Superintendent (LSS) in case of Emergency or as noted below but is then changed by the next
business day. The LSS can enter the Air Lock and Equipment Room to respond to any building alarms, but a Security inspsactor must be pressnt. Here, and in
subsequent discussions, any deliberate or malevolent breaching of containers must occur during a vault entry and is thus limited to being done by the vault operators.
None of the plant populace or any of the public can gain access to the vault, unless accompanied by one of the vault operators,
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Exposure would be limited to the five members of the vault detail - two vault operators, two security inspectors, and a health-physics technician. Each container
received for storage is checked for surface contamination and tagged by the health-phyeics technician before belng placed in storage. Deliberate breach of a container
is unlikely. The use of the two-man rule {two Q-cleared empioyees) is in effect for any vault entry. Two vault operators perform material transfers during normal
business hours, being replaced by the Laboratory Shift Suparintendent and Sacurity Captain during off-shift hours. Each storage container is physically examined for
exterior signs of deterioration during the semiannual vault inventory. A constant aipha air monitor positioned in the Air Lock monitors for the presence of airborne
contamination in the Receiving Room. In addition, an air-sampling pump is in continuous operation, drawing &ir ssmples from each storage cell through filter paper.
During the first vault entry of any day, and before any storage cell is opened, the health-physics technician scams the filter for that cefl with a portable G-M meter to
detect the presence of any contamination {above the usual background dus to ths presence of Radon). The filter is Iater chacked on the bench, using a shielded, ond-
window G-M counter, after allowing for Radon decay. Lab coats and shos covers are a requirement for entry into any storage cell. Before exiting the vault, all
employees must monitor for contamination at the monitoring station adjacent to the exit door from the Air Lock. Any contamination detected will not leave the vault
inadvertently, and the plant populace, the environment, and the public will not be exposed to the spread of contamination.

4. Contamination of the facility could occur in the sama scenarios listed for worker axposure. The receipt of a conteminated container, or the breaching of both
interior and exterior conteiners, could lead to facility contamination. The same procedures epplied for protection of vault workers will detect any contamination in the
facility. The vault’s containment system will confine the contamination to the affected storage cell and inside the vault. The plant populace, the environment, and the
public will not be exposed.
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EXPLANATION (Continued):

5. Flooding of the vault from inside could occur from a rupture of the fire-supprassion system due to freezing or seismic event. Low-temperature sensors in Rooms
101, 103, and 108 aro set to alarm at 40 degroes Fahrenheit to allow time for ramedial action befors fresze-up occurs. The slarm is indicated on the local annunciator
panel. This alarm condition is indicated at the WOCC, which is statfed at all times. The LSS will respond to the vault and take whatever action is nseded to correct
the situation. Possible causes and remedial actions are specified in the 3027 Vault Operating Manual. During a seismic event,_the fire-water supply line will most
likely break at the entrance to the vault, inside the Air-Lock. The supervisory alarm on the fire-suppression system should indicate the troubls. All rooms in the vault
drain to the retention tank, which will hold approximately 1800 gallons. The floor drains will allow approximately 160 gpm flow rats. Due to the vault design featuros
(raised door sills and door fit), water should remain in the room where the rupture occurs. The shutoff valves for the fire-water supply are located nearby-
approximately 20 foet west of the vault entrance. An alternate line and fire hydrant are approximately 85 fest southwest of the vault. There is presently no loose
contamination in the vault. Unless both containers of a storage packags aro breached simultansously, no contamination should be spread. Small storage conteiners
currently positioned on the ceil floors may becoms buoyant enough to rearrange themselves. Each storage containar in the vauit has a Cl of zero, due to the small
amount of material compared to size of the outer container. Nuclear criticality within a storage cell is not a credible svent.

6. Human error in the placoment of storage containars inside the vault could occur. Although the OORFS receive each package and all material transfers require the

approval of the ORNL Nuclear Materials Manager, thers is no location for a given container specified on the material transfers from, nor is there a space on the form for
such designation. Because all containers carry a Cl of zero, or an equivalent Tl, no criticality would result.

MATERIAL

1. A criticality event can only be initiated by deliberately breaching both the inner and outer containers of the stored packages. The amount of nucloar material in each
package is small. The total amount of materis! in each cell Is insufficient to achieve criticality. No more than one cell is usually open at a time. Breaching a container
requires a deliberate act and is pracluded by the use of the two-man rule. Vault entry requires the presence of two armed security inspectors and a health-physics
technician. Their presence will counteract collusion on the part of the vault operators.

2. Fissile material release also requires the breach of both inner and outer containers, which requiras a deliberate act. Sealed storage containers are not opened in the
vault as an operating procedrue. The employment of the two-man rule is & deterrent, and the presence of tha rest of the vault detail counteracts collusion betwesn
vault operators. Any material released will be confined to the vault interior because of the ventilation/containment. Assuming complete failure of the HEPA filters, the
vaults exhaust eair is ducted underground to the 3039 stack, which has its own filters and scrubbers.

3. Accidental breach of containers appears highly unlikely, and requires that both inner and outer containers be braached to be of major consequence. The storage
{outer) containers are inspected every six months for visual signs of degradation. During a seismic event, container toppling is quite likely. Storage containers are of
motallic construction, and are sealed before acceptance. Steol drums have lids which are retained by cepture rings. Small containers are the food pack, sealed rim
type. The large containers are heavy enough to withstand damage from toppling. Small containers are arrayed on the cell floor or stored in racks or fireproof cabinets.
They are not stacked. In either case, they are of little mass. Toppling or falling should not rupture the outer container. Any nuclear material released will be confined
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EXTERNAL

1. The end of Building 3044 nearest the 3027 Vauit is a light machine shop, currently in limited use. No conceivable accident occurring in this area can affect the
integrity of the 3027 Vauit. The standby generator for the 3027 Vauit eits just outside the east wall of Building 3012, the Rolling Mill. Inside 3012, adjacent to the
generator’s exterior location, is a small office space isolated by a concrete block partition. All heavy equipment is located away from this office space. An accident
that could affect the generator’s availability appears unlikely, but the loss of the generator means only the loss of the secondary electrical aupply Vauit operations
{i.e. matarial transfera) might be curtailed, but the vauit’s main function (i.e. storage) would not be affacted.

2. Power failure to the 3027 Vault can occur by means of a lightning strike anywhare along the circuit supplying the building. Small but intense thundershowers are
quite common in East Tennesses, and localized power outages at ORNL are not uncommon. Shift parsonnel are trained and experienced in gstting power restored
quite rapidly. In the meantime, standby generators are utilized as a secondary supply. Building 3132 standby generator does this for the 3027 Vauit. Loss of the
main power supply automatically starts the generator. The essential equipment in the vault (e.g. the ventilation fans) are tied into the emergency power supply. The
generator is on a scheduled preventative maintenance program and is operated every 2 weeks.

3. Radiation exposure to which vault workers are subjected is quite limited. The 8-inch concrete walis provide intercell shielding. Most of the storage containers read
10mR/h or less. Only one contaliner reads approximately 120mR/h at contact. Material transfars take very little time for a storage cell to be opened and vault
operators to be exposed to the cell inventory. The semiannual audit, which also includes examination of the physical condition of the outer containers, takes two veult
operators approximately 3 hours. Personne! dosimetry is checked quarterly, and have shown no unusual exposure for the current vault opsrators since they assumed
operation of the vault in July 1993, In the case of a deliberate breaching of containers, package shielding would be lost. Cleanup of any loose nuclear material would
be performed under the intense acrutiny of health-physics technicians, by utilizing several crews, and by keeping individua! exposure time to a minimum. Radiation
fislds outside the vauit are not expected to increase,, )

4, Fires in either of the nearest buildings (3012 and 3044) will have no effact on the 3027 Vault's integrity. Both buildings are protected by automatic fire-suppression }

systems, and response by the ORNL Fire Department is quite rapid, as noted ashove.

NATURAL PHENOMENA

1. A seismic event should hava littlo effect on the integrity of the 3027 Vault becauss of its design and construction. With the loss of all elactrical power and/or
essential equipment, the 3039 stack still provides motive power for building containment by way of the vault exhaust duct, aithough differantial pressures will be
decreased from the normal range. Even with the loss of tha 3039 stack, the vault is still a sealed building. For nuclear material to gat outside the vault, there must be
a simultaneous release of material from the storage containers and a motive force to get the material outside the vault. Without such an event, the plant populace, the
environment, or the public cannot be exposed.

2. The ultimate wind storm would be a tornado, which the 3027 Vault was designed and constructed to withstand. The integrity of the structure should not be
affacted, but the loss of power poles and overhesd wiring will cause the loss of primary electrical power. The stand-by generator, Building 3132, with its heavy cover
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&f ! NATURAL PHENOMENA (Continued)

approximatsly 600 feet south of the 3027 Vault. No information could be found concerning Fifth Creek. A site examination was made, considering the effects of a
flashflood on this cresk. As noted in Figure 4, the creek is located east of 3027. The creek watercourse is approximately 30 feot away and at an estimated elavation
of 804 (compared to the vault base of approximately 810). Two 24-inch culverts cross under Hillside Avenue. A rapid torrent down Fifth Creek will carry with it
much debris. it is not unlikely that the culverts will bacome restricted, with a rapid water-rise at this point. However, both roadways lie lowsr than elevation 820 and
will promote rapid run-off. Any flooding near the vault entrance will be transitory and of relatively brief duration. Construction of the vault will retard water entry and
restrict entry into the Receiving Room. Whatever water gets inside will drain to the retention tank. Due to the transitory nature of the flooding, and the delay of water
ontry afforded by the structure, flooding effect should be minimal. Without the simultaneous release of storad material from its containers, no mataetrial can escepe
from the vault interior, and no exposure to the plant populacs, the environment, or the public can occur.
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Question 8:‘ Overall Site Summary

Based on the Site Assessment Team report, provide an overall assessment of the site ES&H
vulnerabilities.

The mission function of the 3027 Vault is long-term storage of nuclear materials and precious
metals. The only ES&H concern connected with the operation of the vauit is the present -
uncertainty about the makeup of packaging inside the storage containers. Past operation of
the vault has been primarily concerned with material accountability and nuclear criticality
safety. The consequences of packaging incompatibility are deemed negligible as far as the
effects on the environment or the public, because of the relatively small amount of material in
each container and the total amount of material in each storage cell. If any or all of the
essential equipment failed, vault operations (i.e. material transfer) would be curtailed but the
vault would still function, without any material release to the environment.

The only activity at the vault is the transfer of material, which does not occur very often and
the regular, scheduled surveillance activity of the vault and equipment. The highest-risk
activity is the transfer of a sealed storage container in or out of the vault. The numerous HP
surveillance activities protect the vault workers. The plant populace, environment, and the
general public are exposed to a negligible risk.

The main planned activity for vault operations is to obtain a certification of the packing used,
for any additional containers received for storage.

The independent authorization levels required for material transfer ensures good accountability,
and the independent audits maintain this accountability, besides ensuring nuclear criticality
safety. The level of security associated with the vault ensures that no casual, unplanned
entries are made, and prevents a malevolent intrusion.
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" FUNCTION: SHUTDOWN
DOE HEADQUARTERS FACILITY LANDLORD ER

DOE HEADQUARTERS PROGRAM SPONSOR EM

FACILITY AGE 45 YEARS DESIGN LIFE __UNKNOWN
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Question 1: "

The Isotope Development Laboratory {IDL) in Building 3038 is in a standby mode and is no
longer utilized for processing, dispensing, and storage of radioactive materials. No operations
are conducted within Building 3038 except for the activities necessary to stabilize the facility
for acceptance by the Decontamination and Decommissioning (D&D) Program. All activities
involving radioactive materials are covered by approved, written procedures.

The results from the latest hazard screening document indicate only a single, overall unusual
hazard: presence of radioactive contamination. There are known, isolated areas of transferable
contamination within the facility but these have been secured and are subject to restricted
access. The presence of fixed contamination is addressed by isolation of those areas affected
and good radiation protection (RP) practice. Thus, there is slight potential for radiation
exposure to personnel working within and in the immediate vicinity Building 3038.

The Hazard Level Classification for this facility is "GENERALLY ACCEPTED."™ This classification
is justified since there would only be negligible effects on any individual on-site or off-site.

The facility is located within the Oak Ridge National Laboratory (ORNL) main boundary.
Building 3038 is in the middle area of ORNL. The building is located on the southwest corner
of Isotope Circle and is a masonry structure. It is divided by concrete block interior walls into
three separate facilities: 3038-E, 3038-M, and 3038-AHF [Alpha Handling Facilityl.

The IDL (Building 3038 - these terms are interchangeable) contains facilities that were utilized
for storage, processing, conversion, and dispensing of radioactive isotopes. Recent uses of ,J
Building 3038 include the study of transuranic elements, fabrication of alpha- and neutron-
emitting targets and sources, shipment of radioisotopes, and production of ¥Y for medical
uses.

The building rooms and equipment are maintained in a "contained” condition using the ORNL
cell ventilation and process off-gas systems and a local ventilation system. Various heating and
cooling systems are provided in the different operating areas. Ultilities for the facility include
electrical power, steam, and plant air.

Building 3038-E (east laboratories) is provided with an air lock for personnel access. The
personnel access to isotope shipping in 3038-M also has an air lock. Other personnel access
entries and equipment access doors are not provided with air-lock capability, which resuits in
upsets to the desired "contained” condition. The combination of local and process off-gas
systems presents a potential for reversed flows and contamination if one of these systems
should fail.
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The drains in the east and middle sections of the building, which were once connected to the
liquid low-level waste (LLLW) system, have been sealed to prevent use because of leaks in the

| underground transfer lines. This includes, in addition to the hot cell in 3038-E, several bench

| and sink operations. There is no provision for washdown to decontaminate the hot cell or for
cleanup in the event of a spill in the barricaded area. The hot drains for the alpha handling cells
in 3038-W are on the WC-2 tank system.

| The Isotope Research Materials Laboratory (IRML) formerly located in Building 3038-E consisted
of glove boxes, hoods, and radioactivity-counting equipment. The glove boxes contained
equipment for fabrication of targets and examination of materials. The principal materials
utilized in the IRML were uranium, transuranic materials, and 4’Pm.

The Radioactive Materials Shipping and Packaging (RAMSPAC) area, located in Building 3038-
M (see Fig. 4), consists of a concrete barricade formerly used for storage of radioactive
materials, a dispensing station, the canning and packaging area, an Health Physics inspection
area, and a package labelling area.

Isotope Technology had two laboratories; a process cell in Building 3038-E and a low-level
taboratory in Building 3038-W. The manipulator process cell has a mineral-oil-filled, lead-glass
window. The inner surface of the cell is painted steel. The cell is highly contaminated, but
most of the contamination is assumed to be fixed in place. An estimate of the contamination
has been made utilizing the cell access area levels of smearable (transferable} contamination.
There are also hoods in this area. The low-leve! laboratory has hoods and an adjacent storage
room. Only tracer levels of alpha and beta/gamma materials were handled in this area.

The Alpha Handling Facility (AHF, see Fig. 6), located in Building 3038-W, consists of five hot
cells. There are seven glove boxes in an adjacent room, the AHF Annex. The hot cells are
shielded by water-filled stainless-steel tanks, and each contains a viewing window and
manipulator ports. The celis can be converted to glove boxes by replacement of the front
shielding tank and manipulators with an approved window fitted with glove ports and a ioadout
station. .

Building 3038 was constructed to house all the radioisotope shipping activities for ORNL. The
building has been in operation since 1949. Originally, the entire facility was dedicated to
radioisotope shipping as follows: the east portion {(3038-E) contained the analytical chemistry
{aboratory to perform analyses of short-lived radioisotopes prior to shipment; the middle section
(3038-M) housed the radioisotope handling and transfer barricade; and the west section
(3038-AHF) housed the packaging, inspection, and shipping activities.

As the volume of radioisotopes being shipped decreased in the 1960s, the shipping area was
reduced. In 1968, the weast portion was converted into the AHF by adding water-shielded hot
cells and glove boxes for fabrication of targets.
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The section of the building called 3038-M has always been the radioactive shipping operation
for ORNL. Most of the shipments were for the isotopes sales program, but shipments of
radioactive materials from other ORNL groups were also handied here. The glove boxes in the
AHF Annex were used for ioading out of isotopes for sales.

The analytical chemistry laboratories supporting isotopes sales were iocated in the east end
until 1976. When the analytical function was transferred to other ORNL facilities, Building
3038-E was converted into an isotope production and development facility. In the late 1970s
and early 1980s, there was a research program on plutonium alloys and compounds. The same
glove boxes were used in the mid-1980s to perform research on '*’Pm-doped crystals and
glasses for laser development studies. With these two exceptions, all work in the east end of
the facility has been dedicated to isotopes efforts.

All process operations in Building 3038 have been shut down, -and the building is in standby
pending facility stabilization activities. A surplus facilities application has been prepared for the
building.

A list of substances and hazardous materials that may be located within the facility was
developad from information based on facility inventory records for all isotopes facilities and
quantity estimates developed from operational information. A review of these hazards resulted
in the determination that the only unusual hazard existing in the facility is due to the smali
quantities of residual radioactive contamination currently present in the facility. The quantity of
transferable radioactive material is small enough and so well isolated (by restricting access) that
it does not represent a significant hazard.

The legacy of many programs and processes previously conducted in this facility since its
construction remains primarily as residual surface contamination of cells and process equipment
{vessels, piping, vent ducts, etc.) and in the barricade/shipping area in the central portion of -
Building 3038. The residue is not considered significant due to the small amount of material
involved, the immobility of the fixed contaminants, the identification and isolation of the small
amounts of transferable contamination remaining, and the normal lack of personnel access to
and activity (i.e., operations) in these areas.

All of the materials of concern are located in four general areas. A single batch is located in a
TRU waste drum in AHF. Several items are inside of a safe in the north lab on the east end of
the facility. A single batch is in a shieided drum in the counting room on the east end of the
facility. The remaining five items are located in the AHF annex and contained in 6M shipping

I drums or a stainless steel water shielded drum.

WJ
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FUNCTION: SHUTDOWN

Question 2: Holdings

Characterize facility plutonium' holdings by completing the appropriate blocks in the table
below. Use a separate line entry for each packaging type with a common grade of plutonium.
Identify the design life and current age for each packaging type.

‘DOE Material Manager_J. T. Hargrove

Matarial Grade of Packaging Types® Design Life | Current
Type Plutonium? {yrs) Age
(yrs)

Disassembled

Weapons

Components (Pits)

Metal 2 Am (group 1) U1, C1 UNKNOWN | UNK

Oxide 2 Am (group 2) V1, D2 UNKNOWN | UNK
241 Am(group 3) U1, C1 UNKNOWN | UNK
241py(group 4) uo, C1 UNKNOWN | UNK
240py (group 5) uo, C2 UNKNOWN | UNK
239py (group 6) U1, C2 UNKNOWN | UNK
249py (group 7) U1, C1 UNKNOWN | UNK
238py {group 8) V1, X1 INDEF. > 14
238py (group 9) V6, V1, CO, D1 INDEF. 2
23'Np (group 10) G1., C2, BO, D1 . | UNKNOWN | UNK
238py (group 11) G1, C2, BO, D1 UNKNOWN | UNK

TRU Waste*

Holdup (in ducts, )

pipes, etc.)*

Unirradiated Reactor

Fuel ‘

July 29, 1994

Page 124




Oak Ridge Site Assessment Team Report
m

SITE: Oak Ridge National FACILITY (Building or Location): 3038
Laboratory
FUNCTION: SHUTDOWN
i g
n g

The designation of group is to facilitate data comprehension only.

Applicable References:

1 Include isotopes of transuranic elements that are co-mingled (i.e., intermixed or grown in) or co-located in
the facility, such as Neptunium, Americium, Curium, Californium, or U-233 as a decay product.

2 Using the information on grades of plutonium in Table A1, enter the code lstter in the block to identify the

' plutonium grade of each material type.

3 Using the list of packaging types in Table A2, enter the code number or numbers in the adjacent block that
identify the packaging type(s} for each material typs.

4 For Scrap/Residues, Solution, TRU Waste, and Holdup, add the code letters as defined in Table A3.

5 Holdup has no packaging. ldentify location of holdup.
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FUNCTION: SHUTDOWN

Question 2A: Unclassified Holdings

Use the same groupings as in Question 2.

DOE Material Manager__J). T. Hargrove

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.

Material Type Grade of Piutonium | Total Mass Pu Number of
{kg) Packages
Disassembled Weapons
Components (Pits)
Metal Am-241 (group 1) | 0.0123 {kg) NET | 1
Oxide Am-241 (group 2) 0.0116 (kg) NET | 1
Am-241 (group 3) | 0.0002 (kg) NET | 1
Pu-241 (group 4) 0.0002 (kg) NET | 1
Pu-240 (group 5) | 0.0020 (kg) NET | 1 i
Pu-239 (group 6) 0.0614 (kg) NET | 1
Pu-240 (group 7) 0.0248 (kg) NET | 3
Pu-238 (group 8) 0.0870 (kg) NET | 3
Pu-238 {group 9) 0.1628 (kg) NET | 1
Np-237 (group 10) | 0.0090 (kg) NET | 1
Pu-238 (group 11) 0.0006 (kg) NET { 1
TRU Waste
Holdup
Unirradiated Reactor Fuel
High-level Liquid Waste
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' FUNCTION: SHUTDOWN
Question 2A Notes:

Total Mass amounts rounded from latest MBA inventory.

Applicable References:

1 Identify probable location.
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FACILITY (Building or Location}: 3038
“ FUNCTION: SHUTDOWN
Question 3: Physical Barriers DOE Material Manager J. T. Hargrove

SITE: Oak Ridge National Laboratory

Characterize facility physical barriers by completing the appropriate blocks in the table below.
Complete a separate table for each material aggregation.

types included from Question 2) Am-241 (metal), Am-241,
B . - 3 ( re ide unle 0 arwise e

Material Aggregation (list material
Phi1.9 4 Pt1-240 P 0 -7; nag ND- I 2 noted
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location): 3038
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Question 3: Physical Barriers

GROUPS #1, 3,4, 5, 6, & 7 (SEE LISTS OF MATERIAL GRADES)
—Barrier # WORKER BARRIER ENVIRONMENTAL AND PUBLIC BARRIER
1 WB-18 (PACKAGING)  WB-18 (PACKAGING)
2 WB-18 (SAFE) WB-18 (SAFE)
3 EB-2 (HVAC/ CONTAINMENT)
4 EB-1 (FACILITY BOUNDARY/BUILDING)
5 EB-4 (SITE BOUNDARY)

GROUPS #2, 8, 9, 10, & 11 (SEE LISTS OF MATERIAL GRADES )

Barrier # WORKER BARRIER ENVIRONMENTAL AND PUBLIC BARRIER

1 WB-18 (PACKAGING)  WB-18 (PACKAGING)

2 EB-2 (HVAC/CONTAINMENT)

3 EB-1 (FACILITY BOUNDARY/BUILDING)
4 EB-4 (SITE BOUNDARY)

FOR INFORMATION RELATING GROUP NUMBERS TO SPECIFIC MATERIALS PLEASE REFER
TO THE MATERIAL GRADES AREA OF QUESTIONS #1 AND #2
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Inadvertent Transfers

Aging

Organic Nitric Acid Reaction

Equipment Failure

Change in Mission

Other Co-Located Hazards

Corrosion

inadequate Configuration Knowledge
Combustible Loading

Inadequate Seals

Potential Water Sources

Inadequate internal Drains

Inadequacy of Dasign Basis (e.g., seismic, fire, wind, etc.)
Inadequate Preventive Maintenance i
Administrative Controls

Other - Specify

ODOo0oOg*00000o0ocooon

;

Pressurization

Pyrophoricity

Radioactivity

Chemical Reactivity

Am Buildup

Hydrogen Buildup

Radiolysis

Volumetric Expansion

Oxidation

Other - INTERNAL PACKAGING UNCERTAINTY

*OOooooo*aoo

The other adverse condition consists of lack of documentation related to intemnal packaging.

Question 4 Continued: "
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SITE: Oak Ridge National Laboratory
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1. NTIAL WATER

The building is fully sprinklered for fire protection, but since the material is well
enclosed and there are adequate floor drains in the storage areas there is very little
chance of significant interaction with the stored materials.

2. RADIOACTIVITY

The latest survey indicates dose rates between 0.2 mr/h and 18 mr/h directly
attributable to the stored materials. Access to the immediate area is limited and the
building has few inhabitants.

3. OTHER (INTERNAL PACKAGING UNCERTAINTY)

While there is a general lack of documentation of internal packaging, general practice in
effect during active operations of this facility and statements provided by personnel
who worked in this facility indicate that stable internal packaging materials were used.
Major record keeping emphasis in the past has been for accountability purposes only.
Physically opening the items would require moving them to an active facility that still
maintains this capability.

All of these items are currently on Scrap Declarations and approval has already been
given to dispose of several items.
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SITE: Oak Ridge National Laboratory FACILITY (Building or Location): 3038
FUNCTION: SHUTDOWN

Phase | Safety Analysis Report Update Program (SARUP) Hazard Screening,
OHS/3038/F/RT-15/Rev O (February 14, 1992)

1 An existing situation that gives rise to a potential event or concern.
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SITE:Oak Ridge National Laboratory ' FACILITY (Building or Location): 3038 "

FUNCTION:SHUTDOWN |
Question 5: Events - i

Identify those historical, current, or potential events that have or may result from the adverse
conditions identified in Question 4. Similar events for different material, package and barrier
aggregates may be grouped together on a single form. Check the appropriate blocks and
describe below.
POTENTIAL EVENTS

In-Facility External
O Fire O Aircraft Crash {
O Explosion O Vehicle Accident
0O Worker Exposure [ Explosion

O External 0 Adjacent Facility Accident

O Internal O Power Failure
B Contamination O Institutional/Regulatory Requirements
[J Fiooding O Personnel Radiation Exposure
0O Leakage/Spills O Ex-facility Fire
0O Other Accidents - Specify 3 Other - Specify
O Human Error
Material Natural Phenomena
O Criticality [0 Earthquake Damage
O Fissile Material Release 0O Wind Damage
O Breach of Container O Flood Damage
O Fire O Erosion Damage
X Other - INTERNAL PACKAGING O Snow/Ash Loading Damage

UNCERTAINTY O Extreme Temperature Damage
O Other - Specify
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SITE:Oak Ridge National Laboratory FACILITY (Building or Location): 3038
FUNCTION:SHUTDOWN

ri vent:

While there is a possibility of some of the other above events occurring, thare is nothing
1 about the present condition of the material or the facility that would be expected to
cause one of the above events or would increase the effects of the event.

1 OTHER - INTERNAL PACKAGING UNCERTAINTY

Discontinuation of programs within the facility has resulted in surplus materials. The

{ materials were packaged several years ago with the expectation that they would be
used again and without realization that they would be in this condition for many years.
The containers show no exterior signs of corrosion, deterioration, pressurization or
external contamination as a result of the contained materials. Certain potentials
naturally exist due to the presence of the stored material. The exact circurnstances of a
given incident would have to be known in order to estimate anticipated resulits.

The most probable adverse event in this facility would be worker external contamination
not related to the materials of concern.

July 29, 1994 Page 139




Oak Ridge Site Assessment Team Report

SITE:Oak Ridge National Laboratory FACILITY (Building or Location): 3038
FUNCTION:SHUTDOWN

Applicabl feren

Phase | Safety Analysis Report Update Program (SARUP) Hazard Scréenino.
OHS/3038/F/RT-15/Rev O (February 14, 1992)
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SITE: Oak Ridge National Laboratory

FACILITY (Building or Location): 3038

FUNCTION: SHUTDOWN

Preventive

Procedures: ops., maint., surveillance
Material Limits
Training
Quality Assurance
Conduct of Operations
Authorization Basis
(safety analysis, BiOs)
Surveillance
Organization
x Structure
x Management involvement
x Staffing
x Lessons Learned
x Configuration Control of Design
x Preventive Maintenance
x Monitoring
O Trending (Performance Indicator)
x Testing/Verification of Integrity
x Regulatory Requirements
x Records
x Personnel Exposure
x Equipment
x Waste Inventory
x QA
x Personnel Reliability Assurance Program
O Other - Specify c

X X

Mitigative

x Emergency Preparedness
x Emergency Management
x Emergency Planning
x Emergency Procedures
x Emergency Response
x Safety Systems
x Alarm Systems
0O Other - Specify

(l ntin
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. SITE: Oak FACILITY (Building or Location):3038
o Ridge

National FUNCTION: SHUTDOWN
Laboratory

Question 7: Consequences

For each event identified in Question 5, and taking into account compensatory measures described in Question 6, identify potential
consequences to the worker, environment, or public. [If a vulnerability exists, record a Y and complete the VAF. If a vulnerability
does not exist, record an N and explain below.

WORKER ENVIRONMENT pusucC
EVENT CONTAMINATION EXPOSURE INJURY GROUND WATER AR CONTAMINATION EXPOSURE INJURY
INTERNAL v % N N N N N N N
PACKAGING
UNCERTAINTY
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SITE: Oak FACILITY {Building or Location):3038
Ridge

National FUNCTION: SHUTDOWN

Laboratory

Explanation:

Discontinuation of programs within the facility has resulted in surplus materials. The materials were packaged several years
ago with the expectation that they would be reused without realization that they would be stored in this packaging for many
years. The containers show no exterior signs of corrosion, deterioration, pressurization, or external contamination from the
contained materials. Certain potentials exist duse to the presence of the stored material. The exact circumstances of a given
incident would have to be known in order to estimate the anticipated results.

Only a remote possibility exists that internal packaging uncertainty could lead to a chemical reaction which in turn would lead
to pressurization and rupture of the interior and exterior packaging. The material would then spread to the immediate vicinity
and could contaminate a worker. The most probable adverse event in this facility however would be worker external
contamination not related to the stored materials.

Question 7 Continued:
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SITE: Oak Ridge National Laboratory

N e e e o e h e e . | = - e e e e e et e

Question 8:‘ Overall Site Summary

This facility is part of the Isotopes Facilities Deactivation Project and efforts are under way to
eliminate the stored materials from the facility. All of the items are currently listed on Scrap
Declarations or Requests For Disposal forms and approval has already been given to dispose of
some of them.

The only activities planned for these materials within this facility is to package them for
disposal or shipment. It is anticipated that this would require handling of the exterior packaging
only.

The general perception is that if no degradation of the containers has occurred in the years
since the original packaging that this would indicate stability of the internal packaging.
Additional efforts to secure historical, documentation of internal packaging would be overly
expensive and not reliable. Physical examination of the internal packing would require moving
them to an active facility with this capability. Since the current plan is to dispose of or relocate
the items, it would not be productive to undertake a project to determine and document the
internal packaging arrangement, except as required for shipment or storage in another facility.
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Oak Ridge Site Assessment Team Report

SITE: X-10 FACILITY (Building or Location):3500

FUNCTION: Multipurpose Instrumentation &
Controls

DOE HEADQUARTERS FACILITY LANDLORD ER

DOE HEADQUARTERS PROGRAM SPONSOR ER

FACILITY AGE _About 34 vr DESIGN LIFE _100 yr
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I

SITE: X-10 FACILITY (Building or Location):3500

FUNCTION: Muitipurpose Instrumentation &
Controls

Question 1: Facility

Provide a summary description of the facility, including description of processes, simplified
pracess/material flow diagrams, operations, and storage where applicable. Also address the
following in the descriptions.

° Design mission, interim mission, current use. "
L] Include historical information on Unusual Occurrence Reports, Unreviewed Safety

Questions, Occurrence Reports, Defense Nuclear Facility Safety Board concerns, and
other regulatory concerns. Attach documentation on this historical information.

L List pertinent ES&H documentation, such as SAR, EA, EIS, and Basis for Interim
Operations, and the date of publication for this facility.

® Dascribe the location of the facility on the site and the distance to the site boundary.

L Identify general aggregation areas of plutonium within the facility (e.g., glovebox,

vault, cell, room, tank, pad, burial ground, and holdup locations) and include a
simplified sketch of the containment barriers present. |

Question 1 Narrative Summary

The annex to Building 3500, in which this source resides, was erected in 1960. The annex is
a two-story, brick-faced, concrete reinforced building with a basement area. The annex was
added to the older single-storied, similarly constructed 1&CD building to accommodate the
basic R&D staff, reactor controls, and instrument development groups. The facility currently
provides office, staff shop, and laboratory space for I&CD research and engineering personnel.
The building has a sprinkler system plus fire doors for fire protection. It is located in the center
of the ORNL site, approximately 300 ft from the southern boundary. The laboratory room D-23
contains sealed sources, fission chambers, special nuclear materials, and the Pu-Be source. All
radioactive materials have been evaluated in accordance with DOE Standard DOE-STD-1027-

| 92, "Hazard Categorization and Accident Analysis Techniques for Compliance with DOE Order
5480.23, ‘Nuclear Safety Analysis Reports.’” Sources exceeding the threshold values
established in the Department of Energy (DOE) Radiation Control Manual are registered with
the Health Physics Inventory Management System (HPIMS) through the ORNL Source Control
Officer.
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SITE: X-10 FACILITY (Building or Location):3500

FUNCTION: Multipurpose Instrumentation &
Controls

Applicable References:

Reference: ORNL/M-1396, HS/3500/F/1, HAZARD SCREENIN BUILDING 3500
INSTRUMENTATION AND CONTROLS DIVISION, PHASE 1 SAFETY ANALYSIS REPORT
UPDATE PROGRAM, W. W. Koch, N. D. McCollough, G. K. Schultz, Date revised - February
1993.
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SITE:X-10 FACILITY (Building or Location): 3500 H

FUNCTION: Multipurpose Instrumentation & Controls

Question 2: Holdings DOE Material Manager: J. T. Hargrove

Identify the design life and current age for each packaging type.

Characterize facility plutonium® holdings by completing the appropriate blocks in the table
below. Use a separate line entry for each packaging type with a common grade of plutonium.

Material Grade of Packaging Types?
Type Plutonium?

Design Life
(yrs)

Current I
Age
(yrs)

Disassembled
Weapons

Components (Pits)

Moetal

Oxide

Scrap/Residues*

Solution*

Sealed Sources F Alloyed Pu- V-1: Welded Ta, SS
Be

Probably
1000

>35|

TRU Waste*

Holdup (in ducts,

pipes, etc.)*

Unirradiated Reactor

Fuel
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FACILITY (Building or Location): 3500

SITE:X-10

FUNCTION: Multipurpose Instrumentation & Controls

inyed:
Applicable References: "Hazards Summary and Safety Procedures for Reactor Controls,
Plutonium-Beryllium Neutron Source,” J. L. Kaufman, ORNL-CF-60-6-20 (June 8, 1960)

1 Include isotopes of transuranic elements that are co-mingled (i.e., intermixed or grown in) or co-located in
the facility, such as Neptunium, Americium, Curium, Californium, or U-233 as a decay product.

2 Using the information on grades of plutonium in Table A1, enter the code letter in the block to identify the
plutonium grade of each material type.

3 Using the list of packaging types in Table A2, enter the code number or numbers in the adjacent block that .
identify the packabing type(s) for each material type.

4 For Scrap/Residues, Solution, TRU Waste, and Holdup, add the code {etters as defined in Table A3.

5 Holdup has no packaging. !dentify location of holdup.
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SITE: X-10:, FACILITY (Building or Location): 3500
FUNCTION: Multipurpose I&C Laboratory
Question 2A: No. Pkgs and Mass DOE Material Manager J. T. Hargrove

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.
Use the same groupings as in Question 2.

Material Type Grade of Plutonium | Total Mass Pu Number of
{kg) Packages

Disassembled Weapons
Components (Pits)

e e e ——— ——i

Maetal

Oxide

Scrap/Residues . "

Solution "
, |

Sealed Sources F: Alloyed Pu-Be 0.080 1 “

TRU Waste

Holdup '

Unirradiated Reactor Fuel

High-level Liquid Waste L

Cumulative inventory
Difference
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SITE: X-10 FACILITY (Building or Location): 3500
FUNCTION: Multipurpose I&C Laboratory

Question 2A Continued:

Applicable References; "Hazards Summary and Safety Procedures for Reactor Controls
Plutonium-Beryllium Neutron Source,” J. L. Kaufman, ORNL-CF-60-6-20 (June 8, 1960)

1 Identify probsble location.
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SITE: X-10 “ FACILITY (Building or Location): 3500

" FUNCTION: 1&C Multipurpose Laboratory

Question 3: Physical Barriers . DOE Material Manager J. T. Hargrove

Characterize facility physical barriers by completing the appropriate blocks in the table below.
Complete a separate table for each material aggregation.

Material Aggregation (list material types included from. Question 2) Material type is AL {from
Table A3), alloyed PuBe,, metal. The source strength is 7.62 x 10° fast neutrons per second.
The gamma emission measured by ORNL is 80 mr/hr at contact. The source is stored in a lead
sleeve inside a paraffin-lined 55-gal drum and is removed from this housing when in use.
Abnormal personnel exposure during transfer or use would result from a violation of procedure.

Environment

Worker and Public
Barrier # Protection Protection
1 WB- 13, two welded barriers EB-1, EB-4: Building/Site
] boundary
2 WB- 14, lead shielding
3 WB-11, locked in drum
4 WB-15, distance; locked room
5 Laboratory boundary
Applicable Reference:
See 2A.
ion ntin
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SITE:X-10 FACILITY (Building or Location):3500

FUNCTION:INSTRUMENTATION AND
CONTROLS

in-Facility

Inadvertent Transfers

Aging

Organic Nitric Acid Reaction
Equipment Failure

Change in Mission

Other Co-Located Hazards

Corrosion

Inadequate Configuration Knowledge
Combustible Loading

Inadequate Seals )

Potential Water Sources

Inadequate Drains

Inadequacy of Design Basis (e.g., seismic, fire, wind, etc.)
Inadequate Preventive Maintenance
Administrative Controls

Other - Specify

O0OoooOopooooooooon

rial

?

O Pressurization

O Pyrophoricity
Radioactivity
Chemical Reactivity
Am Buildup
Hydrogen Buildup
Radiolysis
Volumetric Expansion
Oxidation

Other - Specify

oooooooXx

!
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SITE:X-10

Oak Ridge Site Assessment Team Report

FACILITY (Building or Location):3500

FUNCTION:INSTRUMENTATION AND
CONTROLS

July 29, 1994

An existing situation that gives rise to a potential event or concern.
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SITE: X-10

FACILITY (Building or Location):

FUNCTION:

Question 5: Events

Identify those historical, current, or potential events that have or may result from the adverse
conditions identified in Question 4. Similar events for different material, package and barrier

aggregates may be grouped together on a single form.” Check the appropriate blocks and

describe below.

In-Facili
O Fire
O Explosion
0O Worker Exposure
X External
0 Internal
O Contamination
O Flooding
O Leakage/Spills
O Other Accidents - Specify

Material

O Criticality

O Fissile Material Release
O Breach of Container

O Fire

O Other - Specify

POTENTIAL EVENTS

External

Aircraft Crash

Vehicle Accident

Explosion

Adjacent Facilit8y Accident

Power Failure

Institutional/Regulatory Requirements
Personnel Radiation Exposure
Ex-facility Fire

Other - Specifyll Human Error

ooooooaoon

ral Phenomen
Earthquake Damage
Wind Damage
Flood Damage
Erosion Damage
Snow/Ash Loading Damage
Extreme Temperature Damage
Other - Specify

E

ooooocoo
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e —

SITE: X-10 1 rAaCILITY {Building or Location):
FUNCTION:

Describe Each Event:

FAILURE TO FOLLOW CORRECT SOURCE HANDLING PROCEDURES COULD RESULT IN
OVEREXPOSURE TO NEUTRON AND GAMMA RADIATION.

ion ntinued:
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Oak Ridge Site Assessment Team Report

FACILITY (Building or Location):
FUNCTION:

Describe Each Event:

Applicable References:
SEE REF 1.

July 29, 1994
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SITE: X-10 FACILITY (Building or Location):3500
FUNCTION:INSTRUMENTATION &
CONTROLS LABORATORY
Prgventive itigativi |
X Procedures: ops., maint., surveillance 0 Emergency Preparedness
O Material Limits [0 Emergency Management
X Training , O Emergency Planning
O Quality Assurance O Emergency Procedures
O Conduct of Operations ’ O Emergency Response
O Authorization Basis O Safety Systems |
(safety analysis, BIOs) O Alarm Systems
O Surveillance O Othet - Specify
O Organization
0O Structure
O Management involvement
O Staffing

O Lessons Learned
O Configuration Control of Design
O Preventive Maintenance
X Monitoring
O Trending (Performance Indicator)
X Testing/Vaerification of Integrity
0 Regulatory Requirements
X Records

X Personnel Exposure

3 Equipment

0O Waste Inventory

0 QA
O Personnel Reliability Assurance Program
O Other - Specify
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SITE:X-10 ~ | FACILITY (Building or Location):3500
FUNCTION:INSTRUMENTATION & F
CONTROLS LABORATORY

Question 6 Continyed:

Compensatory Measure

Radiation Workers Training course
The Source is continuously monitored by a neutron monitor

The PuBe source is tested every 6 months by taking smears from the surface of the source and
checking them.

Exposure records are made from the individual badges (neutron dosimeters).

ORNL Health Physics Manual Procedures and Practices for Radiation Protection and Radiation
Monitoring:

Procedure For Storing and Use of Sealed Radioactive in Rooms C-25, D-23, and C23
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%%
SITE:X-10 A FACILITY (Building or Location):3500

FUNCTION:INSTRUMENTATION &
CONTROLS LABORATORY

n inty or Concern ) Di ion
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SITE:X-10

FACILITY (Building or Location):3500

FUNCTION:INSTRUMENTATION AND CONTROLS LABORATORY

Question 7: Consequences

For each event identified in Question 5, and taking into account compensatory measures described in Question 6, identify potential
consequences to the warker, environment, or public. If a vulnerability exists, record a Y and complete the VAF. If a vulnerability
does not exist, record an N and explain below,

WORKER ENVIRONMENT PUBLIC
EVENT CONTAMINATION EXPOSURE {NJURY GROUND WATER AR CONTAMINATION EXPOSURE INJURY
" OVER EXPOSURE | N Y N N N N N N N
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* SITE:X-10 FACILITY (Building or Location):3500
' FUNCTION:INSTRUMENTATION AND CONTROLS LABORATORY

Explanation:

ANY EXPOSURE WOULD OCCUR WITHIN THE STORAGE ROOM AND WOULD BE VERY UNLIKELY TO CAUSE AN INJURY BECAUSE
OF THE TIME REQUIRED-FOR AN EXCESS DOSE.

CONTAMINATION OF THE WORKER FROM THE SOURCE IS ALMOST AN IMPOSSIBILITY SINCE THE SOURCE IS IN THE FORM OF

| A METAL WITH A 2000°C MELTING POINT, INSIDE A WELDED TANTALUM CAN WITH A MELTING OF 3000°C INSIDE A
| STAINLESS CAN, AND STORED IN A TUBE INSIDE A DRUM NEVER TOUCHED BY ANY EXTREMITIES OF THE WORKER.
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SITE:X-10 FACILITY (Building or Location):3500
FUNCTION:INSTRUMENTATION AND CONTROLS LABORATORY
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Question 8: Overall Site Summary

Based on the Site Assessment Team report, provide an overall assessment of the site ES&H
vulnerabilities.

The response to this question should address each of the elements listed below, and should
not exceed 2 pages in length.

L A description of the site’s most important ES&H concerns related to plutonium storage,
‘ handling, processing, and/or shipping.

@ A description of which plutonium activities pose the highest risk to the environment,
worker, and public at your site.

° A discussion of current planned actions to minimize worker exposure, reduce
environmental risks, and protect the public at and near your site.

° Provide any noteworthy programs or practices related to plutonium storage, handling,
processes, and/ar shipping.

HANDLING OF THE PuBe SOURCE IS THE MOST NOTEWORTHY CONCERN WITH RISK ONLY
TO THE WORKER AND NOT THE PUBLIC OR THE ENVIRONMENT. CURRENT PROGRAMS
FOR SOURCE USE, STORAGE, MONITORING, AND THE PRACTICE OF ALARA ARE MORE
THAN ADEQUATE FOR THE ES&H PROTECTION OF THE PUBLIC AND SITE WORKERS.
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SITE:X-10 l FACILITY (Building or Location): 3508

“ FUNCTION: Multipurpose Instrumentation &

Controls

DOE HEADQUARTERS FACILITY LANDLORD ER
DOE HEADQUARTERS PROGRAM SPONSOR ER
FACILITY AGE _42 DESIGN LIFE 100

Question 1: Facility

Erected in 1952, Building 3508 is a one-story, metal, Butler-style building with a limited-
access attic. This facility was formerly an alpha isolation laboratory used by the Chemical
Technology Division (until December 1985) and has residual alpha contamination as a result of
this operation. Low-level alpha contamination has been fixed in place by paint to make it
nondispersive, an accepted practice for controlling potential occupational exposure according to
U.S. Department of Energy (DOE) Order 5480.11. The facility is regularly surveyed by the
Health Physics staff. The facility currently provides office, shop, and laboratory space for 1&C
Division technical support and engineering personnel. The sealed sources, fission chamber, and
special nuclear materials have been evaluated in accordance with DOE Standard DOE-STD-
1027-92 Hazard Categorization and Accident Analysis Techniques for Compliance with DOE
Order 5480,23, Nuclear Saf‘ety Analysis Reports. Sources exceeding the threshold values
established in Department of Energy (DOE) Radiation Contro! Manual are registered with the
Health Physics Inventory Management System (HPIMS) through the ORNL Source Control
Officer. Housed in this building are a fissile materials vault storage area, a part of Material
Balance Area 135, and two glove boxes used for detector development involving special
nuclear material (SNM). The SNM present in this facility exists in a sealed source form, as
electrodeposited plates. Special operations have been controlled in such a manner to pose no
unreasonable threat where the environment or general public would be negatively impacted.
Therefore, according to CSET-2, "Hazard Screening Application Guide,” December 1990, this
facility is generally accepted.
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SITE:X-10 FACILITY (Building or Location): 3508
FUNCTION: Multipurpose Instrumentation &
Controls

Applicable References:

Reference: ORNL/M-1397, HS/3508/F/2, HAZARD SCREENING BUILDING 3508
INSTRUMENTATION AND CONTROLS DIVISION, PHASE 1 SAFETY ANALYSIS REPORT

UPDATE PROGRAM, W. W. Koch, B. J. Langford, N. D. McCollough, Date revised - August
1993.
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SITE:X-10 FACILITY (Building or Location): 3508

FUNCTION: Multipurpose instrumentation & Controls

Question 2: Holdings ! DOE Material Manager

Characterize facility plutonium’' holdings by completing the appropriate blocks in the table
below. Use a separate line entry for each packaging type with a common grade of plutonium.
ldentify the design life and current age for each packaging type.

Material Grade of Packaging Types® "| Design Life | Current

Plutonium? Welded (yrs) Age
{yrs)

Disassembled
Weapons
Components (Pits)

Metal

Oxide

Scrap/Residues*

Solution*

Sealed Sources F V-1: Welded Ta & 1000 29
S.S.

TRU Waste*

Holdup (in ducts,
pipes, etc.)*

Unirradiated Reactor
Fuel

High-level Liquid
Waste
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SITE:X-10 FACILITY (Building or Location): 3508
FUNCTION: Multipurpose instrumentation & Controls

ion_2 Continyed:
Applicable References: Il

ORNL/CF 66-7-18, Rev. 1, 1975, "Hazards Summary and Safety Procadure for Use of Pu-Be
Source in Custody of the Radiation Detection Section, Instrumentation and Controls Division.”

1 Include isotopes of transuranic elements that are co-mingled (i.e., intermixed or grown in) or co-located in
the facility, such as Neptunium, Americium, Curium, Californium, or U-233 as a decay product.

2 Using the information on grades of plutonium in Table A1, enter the code letter in the block to identify the
plutonium grade of each material type.

3 Using the list of packaging types in Table A2, enter the code number or numbers in the adjacent block that
identify the packaging type(s) for each materie! type.

4 For Scrap/Residues, Solution, TRU Waste, and Holdup, sdd the code letters as defined in Table A3.

5 Holdup has no packaging. Identify location of holdup.
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P S e

SITE: X-10 FACILITY (Building or Location): 3508

FUNCTION: Multipurpose J&C Lab

Use the same groupings as in Question 2.

Question 2A2 No. Pkgs and Mass DOE Material Manager

Characterize facility plutonium holdings by filling in the appropriate blocks in the table below.

Material Type Grade of Plutonium

Total Mass Pu
(kg) -

Number of
Packages

Disassembled Weapons

Components (Pits)

Metal

Oxide

Scrap/Residues 3

Solution

Sealed Sources F

0.096

TRU Waste

Holdup

Unirradiated Reactor Fuel

High-level Liquid Waste

Cumulative Inventory

Difference
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!
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FACILITY (Building or Location): 3508
FUNCTION: 1&C Multipurpose Lab

SITE: X-10

Question 3: Physical Barriers DOE Material Manager

Characterize facility physical barriers by completing the appropriate blocks in the table below.
Complete a separate table for each material aggregation.

Material Aggregation (list material types inciuded from Question 2)

Material type is AL, alloyed metal, high-activity plutonium-beryllium sealed source. As
constructed, this source is a gamma emitter rated at 6.3 mR/h at 1 m unshielded. Source is
maintained inside lead pig and transferred on an as-needed basis to or from storage
(approximately one or two transfers per year). Pig weighs about 600 Ib. and is moved by only
specially trained crews. Abnormal personnel exposure by any of these sources would result
from a violation of procedure during source transfer.
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FACILITY (Building or Location): 3508
H FUNCTION: 1&C Multipurpose Lab

SITE: X-10

Environment

Worker and Public
Barrier # Pr ion Protection
’1 sealed source,
2 WB-14, in locked shield,
" 3 " WB-6, in locked, secure, room,
4 in secure facility,

5 EB-1, within secured
Laboratory boundary.
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SITE: X-10

" FUNCTION: 1&C Multipurpose Lab

ntin

Applicable References:
1 See 2A.
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f— e |

SITE: FACILITY (Building or Location):

FUNCTION:

In-Facility

Inadvertent Transfers

Aging

Organic Nitric Acid Reaction
Equipment Failure

Change in Mission

Other Co-Located Hazards

Corrosion :
Inadequate Configuration Knowiedge
Combustible Loading

Inadequate Seals

Potential Water Sources

Inadequate Drains

Inadequacy of Design Basis (e.g., seismic, fire, wind, etc.)
Inadequate Preventive Maintenance
Administrative Controls

O Other - Specify

XO00O0O0oOo0ooooooooo

Pressurization
Pyrophoricity
Radioactivity
Chemical Reactivity
Am Buildup
Hydrogen Buildup
Radiolysis
Volumetric Expansion
Oxidation

Other - Specify

XO0oooooooo

Development of leaks in welded capsules.

ion 4 Continued:
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SITE: FACILITY (Building or Location):
FUNCTION:

Describe Each Adver. ndition:

Failure of administrative control to protect personnel from overexposure.

Failure of caps<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>