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AFFIDAVIT OF DANIEL . OSETEK
REGARDING SAFETY OF THE TRUMP-S PROJECT

|, Daniel J. Osetek, declare as follows:

| am a principal engineer with the Los Alamos Technical Assoclates, Inc. (LATA), 6501 Americas
Parkway NE, Albuquerque, NM 87110. | have been employed by LATA for approximately 1 1/2

years.

| received a B.S. in Physics from the New Mexico Institute of Mining and Technology In 1969 and
a MS. in Nuclear Engineering from the University of New Mexico in 1978. | have gained over
twenty years of professional experience working in nuclear safety research, and | have authored or
coauthored over 70 technical publications. | have been employed by the Lovelace Inhalation
Toxicology Research Institute, the Los Alamos National Laboratory (LANL), and the Idaho National
Engineering Laboratory (INEL). A copy of my current resume is attached (Attachment 1).

At Lovelace | was responsible for the daily operations of an alpha laboratory where plutonium and
other actinide materials were handied n gloveboxes similar to operations in the TRUMP-S project.
| participated in glovebox syster.: designs for both the beta-gamma laboratory and the alpha
laboratory. | also contributed *o the development of routine operating procedures and the training
of techniclans in the safe hendling of radioactive materials.
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4 At LANL | worked In the aerosol science section and contributed to several projects related to
industrial hygiene and aerosol physics. | conducted several in-place tests of HEPA filter systems
for large laboratories and | developed & technique for in-place testing a two stage HEPA filter
system using special equipment designed and bullt for this specific purpose. | was team leader for
the certification of the new HEPA filter systems at the plutonium fuel tabrication facliity.

5. At INEL | designed effluent monttoring systems for In-reactor tests on nuclear fuel that simulated
accidents conditions. | participated in the conduct and analysis of several nuciear fuel tests in the
Power Burst Facliity and the Loss of Fluld Test Facility. From 1983 to 1889 | was Manager of the
Fuels and Materials Unit, responsible for the supervision of scientists and engineers working on &
variety of nuclear safety research projects.

6. A large part of my experience gained at INEL was related to the &nalysis of nuclear reactor
accidents and the calculation of radionuclide release and transport. At LATA my experience has
included the preparation of safaty analysis reports (SARs) and the independent review of SARs for
various DOE nuclear tacilities. These sa‘ety analyses usually include reviews of potential accidents,
the estimation of probabllities and consequences, and the calculation of potential dose effects. |
am presently a member of DOE Source Term Expert's Group and a former member of several NRC
technical review groups. | have contributed to reviews of NRCs accklent research plans and several
NUREG documents.

7. On October 31 and November 1, 1990 | visited the University of Missouri Research Reactor (MURR)
and examined the Alpha Laboratory and the TRUMP-S experimental apparatus. | reviewed the
operating procedures and interviewed several project personnel to gain knowledge of the operations
and safety related detalls. | familiarized myself with the current questions and concerns surrounding
the safety of the TRUMP-S project.

8. | have reviewed the *Declaration of James C. Wart and Daniel O Hirsch®, the *Declaration of
TRUMP-S Review Panel® by Daniel Hirsch and James C. Warf et al., and the document titied *A
Critique of the TRUMP-S Process" by James C. Warf, . | have also reviewed the "Affidavit of Dr. J.
Steven Morris Regarding Errors in Petitioners Analyses®, NUREG-1140 (Ref 4), and the generic
NUREG-1140 analysis performed by Dr. Susan M. Langhorst to evaluate the accident involving
plutonium of the type used in the TRUMP-S Project. The foilowing paragraphs present my views on
these matters and conclude that the TRUMP-S project presents acceptably low risk to the health
and safety of facility personnel, the genaral public and the environment,
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10.

11.

12.

There are *-.ur aspects of potentlal concern regarding the safety of the radioactive actinide materials
planne 4 for use In the TRUMP-S project: (1) storage of the total bulk Inventory &t the taciltty, (2)
tra sfer of the material to the Alpha Laboratory, (3) handling of the material during preparation and
xpetimentation in the Alpha Laboratory, and (4) archive storage of small quantities of materials and
contaminated equipment.

The bulk actinkde materials are packaged in special robust double containers that are highly
resistent to breakage and these packages are stored In the MURR fuel storage vault that is designed
to meet special safety objectives such as fire resistance, etc. The fuel storage vault is Inside
containment, a safety feature specifically designed to minimize emissions in the event of an
accident. These packages of actinide material are handled very seldom, greatly reducing the
chances of a handling accident. The risk of a serious accident that could result in health and safety
consequences outside the facliity is diminishingly small. In my judgement, this risk Is far below that
of other routine hazards accepted by the general public in their dally activities.

Simllarly, the risk of a serious acckient during transfer of the materials from storage to the laboratory
Is alsc very low; because the quantity of material is Iimitect (usually a fraction of the licensing limit),
the transfer package Is designed to survive credible accidents in transtt (one of the two layers of
packaging Is steel), and special procedures are followed by trained personnel during the transfer
operation. Each element Is moved separately by trained personnel accompanied by a health
physics monitor following procedures that are reviewed and approved by MURR management.

Archive storage includes waste material, contaminated with trace levels of depleted uranium or
actinides, and reagets, reusable apparatus and equipment that contain recoverable amounts of
depleted uranium or actinide material. The waste material and the depleted uranium are stored in
sealed nags. ltems containing recoverable amounts of actinide (up to 300 mg) are packaged in
special sealed robust double containers. Both the inner and outer containers are fabricated of
schedule 40 aluminum pipe with welded seams and botted o-ring/flange covers and are backfilled
with argon gas. 5

The archive storage vault Is well designed to safely maintain these materials and protect them from
damage or unauthorized handling. The rist: of a serious accikient involving the transfer or storage
of materials in the archive storage vault is minimized by the limited quantities, the double containers,
the vault design and the observance of approved written procedures in all operations.
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13.

14,

15.

16.

37

18.

The greatest risk assoclated with the TRUMP-S project, therefore, appears to be that of handling
the actinide materials in the Alpha Laboratory. This handling risk can be separated Into two parts:
(1) separating the bulk materials into smaller experimental sizes, and (2) conducting experiments
on these smaller quantities.

The risk assoclated with the separation process Is lower than the risk assoclated with the
experiments. During the separation process, the maximum amount of material expected to be
involved Is less than the licensing limits (present quantities are ~ § grams plutonium, ~2.4 grams
americlum, ~75 grams depleted uranium, and ~4.0 grams neptunium). After separation bulk
materials are returned to the fusl storage vault. The separated material is less than 1 gram and
usually 100 - 300 mg.

The physical form of the materiais Is aiso more benign at this stage. Solid single pleces or several
solid chips of material are being handled, not easlly dispersed powders or liquids. Further, the
types of operations being conducted during separation involve low energy, that is non-mechanical
non-electrical operations primarlly using hand tools. No high temperatures or other risky operations
are Involved. Therefore It Is Judged that the risk dominant aspect of the TRUMP-S project Is
assoclated with the experiments themselves, and evaluation of the safety aspects of these processes
Is the subject cf the following paragraphs.

Once the material to be used In a thermo-<dynamic experiment has been separated from the buik
material, a8 maximum of 0.3 gm is used in the high temperature process in the argon glovebox and
at risk of being involved in an accident. The remaining material is removed from the argon glovebox
or stored safely in a sealed steel container. Littie or no combustible materials are present in the
vicinity of the stored actinide material.

The technique generally used to evaluate the safety (or risk) of specific moderate-to-high risk DOE
taciiities (Ref. 1) or high risk operations licensed by the NRC is to estimate the probability and
consequences of sredible accklents (Ref. 2). This technique uses, for example, a préliminary
hazards analysis to identify possible accidents, and then more detalled analysis of the apparent high
risk events Is conducted if warranted. Since the TRUMP-S project involves small amounts of
actinide material in low energy operations, such rigorous analysis is not warranted.

DOE defines a credible event as one that has a probability of occurrence of 10° per year or greater
(Ref 3). When a credible accident is found by analyses to result in an unacceptable risk (usually
defined as approaching certain dose/probabillity guidelines), additional safety features are added
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18.

20.

21,

10 the project to reduce this estimated risk. Such added safety features may Include engineered
systems like extra HEPA filters, or administrative procedures like additional Health Physics (HP)
survelllance. Although the TRUMP-S project does not fit in the same category with moderat2-to-high
risk operations such as those at large DOE laboratories, TRUMP-S already has added many
additional safety features.

| have reviewed the experiment design and personally Inspected the Alpha Laboratory, the
gioveboxes and the ventilation system used to control effluents from the TRUMP-S experiments.
It is my epinion that the apparatus Is wel! designed and constructed and includes ali the features
expected for a system of this type and purpose and some added features beyond the minimal
requirements (e.g., four banks of HEPA fiiters, three in-place tested, In the glovebox exhaust lines).
| have reviewed the procedures used to conduct the experiments and | find these sultable and | find
no cause for concern over the safety of the project.

Therefore, It Is my judgement that the TRUMP-S project has not only complied with the safety
requirements appropriate to an operation of this type, but it has exceeded the usual requirements
by edding safety features and controlled procedures usually reserved for much more hazardous
operations. To further support this position It is useful to compare the estimated consequences of
a *worst case" accident using very conservative assumptions to the consequences estimated using
more realistic assumptions.

The conservative approach follows that already conducted by MURR personnel using the technique
described in NUREG-1140 (Ref. 4). The ma<imum amount of 1.0 gm, which corresponds to the
experiment limit specified in the materia 15@ application, Is assumed to be involved In a severe
fire that pre.ents filtration of the effluent, prevents deposition of the effluent within the facility and
prevents realistic dispersion of the effluent. A conservative release fraction of 0.001 is used, as Is
a conservative dispersion model with 1 m/s wind and no buoyancy. A conservative dosimetry
model is used and no credit is taken for evacuation or the potential lack of individuals at the plume
centerline. No plume meander Is assumed and no emergency action such as fire fighting is
assumed so the entire effluent is involved in the consequence analysis. The dose calculated for the
maximum exposed individual at 100 m using these highly conservative assumptions is 0.034 Rem
effective dose equivalent (EDE). Such highly conservative analysis is only useful for evaluating the
need for rigorous emergency planning or certain project planning purposes. The stated NRC policy
is *Emergency planning should be based on realistic assumptions regarding severe accidents" (Ref.
5, Issue 4, 1985 Page 6). More realistic analysis is necessary to evaluate the true risk of an
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operation In Instances where NRC regulations would require consideration of an emergency plan.
NRC guidance for such evaluation of risk Is stated In 10 CFR 30.22(/)(2):

(2) One or more of the following factors may be used to suppon
an evaluation submitted under paragraph (I)(1)(I) of this section:

() The radioactive material is physically separated so that only a
portion could be Involved in an accident,

(i) All or part of the radicactive material is not subject to release
during an accident because of the way It s stored or packaged,

() The release fraction In the respirable size range would be lower
than the release fraction shown § 30.72 due to the chemical or physical
form of the material;

(V) The solublitty of the radicactive material would reduce the dose
received,

(v) Facllity design or engineered safety features in the facllity would
cause the release fraction to be lower than shown in § 30.72,

(Vi) Operating restrictions or procedures would prevent a release
fraction large as that shown in § 30.72; or

(vil) Other tactors appropriate for the specific facllity.

22. A more realistic, or best-estimate (BE), analysis of a severe accident involving the TRUMP-S
experiments must include the following best estimates of the relevant parameters.

1. Inventory The actinide quantity to be used in any thermodynamic experiment is 0.3 gram
or less. This analysis assumes 0.3 gram of plutonium with the isotopic distribution
appropriate for the TRUMP.S materials

2. Release Fraction The fraction of actinide material that could be released in a respirable size
(< 10 ym diameter aerosol particles) and remain airborne as a tasult of a fire can vary
widely depending on accident detalls. The chemical form of the actinide material and the
physical forces encountered during the accident influence the quantity that is released.
Several references In the technical literature offer reasonable comparisons for identifying the
best estimate release fraction applicable to the postulated TRUMP-S accident. There are
also several references in the technical literature that offer information about actinide release
but are not applicable to the TRUMP-S postulated accident. Care must be exercised to use
the appropriate release fraction. The process involved In the postulated accident includes
either the actinide metal before conversion o: an actinide sait after conversion in the pot
furnace. Thus only release fractions for burning metallic or salt contaminated combustibles
are appropriate for estimating the release from a fire involving the TRUMP-S materials.
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The literature data for burning metallics (Refs 6, 7, and 8) give release fraction values
ranging from 2.8 x 10° t0 6.3 x 10*. Centain data quoted in the Iiterature (Ref 8 and 9) are
given as fractional release rates ranging from 4.6 x 10° 10 3.2 x 10“ per hour. Since the
fire duration Is assumed to be limited to 1 hour or less, the most conservative release
fruction of 5.3 x 10 should be used.

The Iterature data for salt release (Ref. 10) indicates that the release fractions dep »nd
strongly on the type of combustible material that Is contaminated with the salt and invc ved
in the burn. The largest release noted was 6.5 x 10° for polymethyimethacrylate or PI AMA
(used for glovebox windows); polychioroprene (used In rubber gloves and gasketing) jave
a release fraction of 4.2 x 10°; and cellulose (e.g., paper towels) have release fractic ns of
©.5x 10° 10 2.9 x 10*. Proper application of these salt release fractions requires weighting
for the appropriate partitioning of the actinide sait among the three possible combustible
material types: gloves, window and cellulose. Assuming most of the salt is spilled onto
combustible cellulose-type material in the glovebox and a few percent adheres to the gloves
and windows, a release fraction similar to that for the burning metal can be used.
6.3 x 10*. Therefore, a best estimate release fraction appropriate for this analysis for either
metallic or salt is 5.3 x 10*. This release fraction value is also consistent with the U.S.
Nuclear Regulatory Commission statement in NUREG-1140 that a value of 10° is
conservative since It is derived from ..."experiments designed to maximize releases.”

3. Filtration Under normal steady state circumstances there is no effluent from the TRUMP-S
argon glovebox. The atmosphere Is recirculated through four HEPA filters and two gas
treatment units. |f the appropriate pressure differentials are not maintained between the
glovebox and the laboratory, an automatic valve opens to exhaust the glovebox through
four stages of HEPA filtration (3 in-place tested) and maintain confinement in the TRUMP-S
experiment glovebox. Emergency procedures invoked during a fire may secure the exhaust
(and intake) ventilation systems after the fire has been identified. Some filtration of fire
generated smoke will occur before these systems are secured. The same procedure
ensures closure of all fire doors, thus isolating the faci!ty to minimize the ingress of air to
the fire and smoke (potentially contaminated) egress. Since the fire hose connector nearest
the Alpha Laboratory is Inside the basement area, fire hoses can be manned without
interference with the fire doors. It is expected that under these conditions some reduction
in ffluent will occur as a result of partial filtration Cr natural deposition processes that
remove airborne aerosol particles inside the facility. Particle agglomeration and settling,
thermophoresis and impaction or impingement will reduce the airborne quantities. The
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amount of time that the aerosol particles experience these natural forces controls the
degree or amount of loss (deposition). The residence time will be controlied by the
o'stances and confinement barriers that exist between the source of the aerosol (the fire in
the Apha Laboratory) and the point of release to the environment (the nearest open door,
window, or leak point at ground level). Since the aerosol must negotiate the pathway from
the glovebox through ducts or the Alpha Laboratory open space, the Alpha-Laboratory
door(s), the large basement room, the stairwell to the ground floor, the door to the ground
level, the ground level hallways and the door, window or leak puths 1o the environment, &
large residence time Is required. Thus for small to moderate size fires, a substantial amount
of aerosol and the actinide material is expected to depost inside the bullding between the
source and release points. This best estimate analysis conservatively assumes & 50%
reduction In the effluent as a result of such partial filtration or natural deposition processes.

4 Emergency Action The same procedures that are used in emergency (accident) situations
to secure the ventilation system are also used to control the postulated fire. Personnel are
trained to fight fires and the emergency procedure instructs them to do just that.
Additionally, the procedure calls for action of the Columbia Fire Department. The
combination of these actions Is expected to control the fire in a brief time period from a few
minutes to ~1/2 hour. Limiting the duration of the burn will aiso limit the amount of
hazardous material involved In the fire and released by the accident. If the fire requires
longer to extinguish, more time Is avallable for other emergency actions such as warnings,
evacuation, or sheltering. Therefore, this best estimate analysis uses a factor of 2 reduction
in the calculated consequences to account for either eventuality, a 1/2 hour fire and release
period instead of a 1 hour fire and release period, or exposure to the effluent for 1/2 of the
time before evacuation (or other mitigation) is enacted instead of the full exposure time.

5. Plume rise The assumption of no plume buoyancy in a severe facility fire is not realistic.
The heat generated by the fire forces convective currents to rise, carrying any actinide
release with the rising smoke plume. This buoyancy increases the dilution of thé actinide
material before it reaches the location of any postulated individual, and may increase the
minimum distance to the nearest postulated individual. A best estimate analysis should use
atmospheric dispersion models that include plume buoyancy. Tnerefore, this analysis will
use such models as described in Figure 1 of NUREG-1140

6. Wind Speed Wind speeds at the facility site exceed 1 m/s 98% of the time (see Attachment
2). fwinds are only 1 m;s, plume meander will reduce concentrations and/or the time of
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24,

25.

26.

exposure 11 a recipient at a fixed downwind location The NRC Regulatory Guide 1.145
(Ref. 10) describes the use of plume meander models; and, in general, a factor of 4
reduction in estimated concentration (and dose) is calculated when plume meander is
modelled. Therefore, best estimate analysis should use elther a higher realistic wind speed
or the plume meander assumption. This analysis uses the realistic assumption of 4.5 m/s

wind speed.

The dose calculated for the maximum exposed individual as a result of a severe fire in the Alpha
Laboratory for the more realistic case described above is significantly smaller than for the case
using the numerous conservative (and unrealistic) assumptions. Using the parameters described
in 1 through 6 above, &n effective dose equivalent (EDE) of 2.0 x 10° Rem Is calculated for the
maximum exposed individual. Because of the plume buoyancy effect, the maximum exposure
occurs at 250m. This dose Is compared to 0.034 Rem for the highly conservative case that uses
the NUREG-1140 assumptions. Thus, there appears to be a margin of consarvatism of more than
3 orders or magnitude between the expected consequences of an assumed severe accident and
those calculated using the highly conservative analysis of NUREG-1140.

If more conservatism Is included in the best estimate analysis, and only assumptions 1, 5, and 6 are
allowed (l.e., assumptions 2, 3, and 4. are excluded) the calculated dose Is 1.5 x 10* Rem. In this
case there are stlll more than two orders of magnitude margin of conservatism,

The above analysis assumes that plutonium is the actinide involved in the accident. The dose
calculated for an accident involving americium is greater. Using the same assumptions 1-6 given
above, except 0.3 grams of americium s substituted for the plutonium, the calculated EDE for the
maximum exposed individual would be 9.4 x 10" Rem or about one millirem.

In addition to this very iow consequence, the probabllity of such an accident also appears to be
very low further reducing the estimated risk of the project. Factors affecting the probability of
occurrence include: ~

1, inerted glovebox reduces potential for ignition,

2, combustible materials are essentially absent from the argon glovebox and very limited
throughout the Alpha Laboratory,

3. the laboratory is constructed primarily of concrete and fire resistant materials,
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27.

28.

29.

4, the only source of energy present in or near the glovewox Is the pot furnace and the
external thermal well which are maintained at moderate(<600° C) temperatures,

5. dry chemical and halon fire extinguishers are present in the Aipha Laboratory and personnel
are trained to use them,

6. two smoke detectors are present in tre laboratory and a heat sensor Is located in the
glovebox and each alarm locally an. In the MURR control roor,

7. the Columbla fire department rr sponds rapidly to fire alarms and will likely extinguish fires
before they become severe.

Based on this analysis showing very low consequences, and the very low probabillity estimated for
a severe accident in the TRUMP-S Project, | believe the project presents acceptably low risk to the
health and safety of facility personnel, the general public and the environment.

| have also examined the results of the TRUMP-S Review Panel calculations (Intervenors Exhibit 1,
paragraph 76, including Table |Il) and find these results disagree with my own calculations. Using
their assumptions of 1 gram and 3% release, | calculate a concentration at 100m of 6.3 x 10° Ci/n?,
which Is more than 37 times lower than the value of 2.0 x 107 calculated by the Review Panel.
Thus, the Review Panel seems to be overestimating even the concentrations that might be used for
emergency planning. Similar overestimates of more realistic accident consequences distorts the
true margin of conservatism that exists for the TRUMP-S Project.

In the *Declaration of James C. Warf and Daniel O. Hirsch® it is stated that the release of actinides
at Chernobyl was 3% and, therefore, "at ieast a few percent" release should be assumed for the
TRUMP-S acciient analysis. Having worked In reactor safety for twelve years, | am very familiar
with the circumstances surrounding the reactor accident at Chernobyl. The accident at Chernoby!
bears no resemblance to the accident postulated for worst case analysis of the TRUMP-S project.
The fire at the Chernobyl reactor was inltiated by a reactivity excursion and sustained by the
combination of nuclear fuel decay heat, a large volume of graphite and air ingress. Very high
temperatures were attained at Chermobyl, far above any temperatures achievable in fires that can
be postulated for the Alpha Laboratory. The 3% release derived from the Chernobyl data took place
over a ten day period.
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31.

Good engineering practice would preciude the application of any Chernoby! data In any manner to
the accident postulated for the TRUMP-S Project. The proper release fraction that should be applied
to the TRUMP-S accident analysis should come from experiments that most closely simulate the
condlitions expected in the postulated accident. As described in the best estimate analysis above,
references 5-9 provide the best source of these values.

The purpose of highly conservative, unrealistic analysis Is to evaluate the needs for special
emergency preparedness and additional safety features. Such analyses should not be used to
judge the true safety (or risk) of a project. The safety of a project must be judged on the probability
and more realistic consequences of credible accikdents. In this regard, the best estimate analysis
provided above Hllustrates the level of safety that should be assigned to the TRUMP-S Project, and
this level appears more than adequate to this reviewer.

Reference.
1. U.S. Department of Energy Order, DOE 5481.1B, Safoty Analysis and Review Systemn,
September 23, 1986.

2. U.S. Nuclear Regulatoi,  nmission, *Severe Accident Risks: An Assessment for Five U.S.
Nuclear Power Plants,” N, EG-1150. June 19889,

3. U.S. Department of Energy Order, AL5481.1B, Safety Analysis and Review System, January
27, 1988,

4 S.A. McGuire, "Regulatory Analysis on Emergency Preparedness for Fuel Cycle and Other
Radioactive Material Licenses*, U. 8. Nuclear Regulatory Commission final report, NUREG-
1140, January 1988.

8. U.S. Nuclear Regulatory Commission, *U.S. Nuclear Regulatory Commission Policy and
Planning Guidance - 1985° NUREG-0885, 1985, I

6. L. C. Schwendiman et at., "Airborne Release of Particles in Overheating Incidents Involving
Plutonium Metal and Compounds,” Battelle Northwest Laboratory, BNWL-SA-1735, August
1968,

7. K. Stewart, “The Particulate Material Formed by Oxidation of Plutonium.* Progress in
Nuclear Energy, Pergamon Press, New York, 1963.
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J. €. Ayer @t al., *Nuclear Fuel Cycle Facility Accident Analysis handbook,” NUREG-1320,
May 1988

J. Mishima, *Pltonlum Release Studies, Il. Release from Ignied, Bulk Metallic Pleces,"
BNWL-357, 1066

M. A Halverson and MY. Ballinger, *Radicactive Alrborne Releases from Burning
Contaminated Combustibles,® PNL-5899, 1887,
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EXHIBIT 1 ATTACHMENT )

DANIEL J. OSETEX

EDVUCATION:

M.S., Nuclear Enginaaring, Univarsity of New Maexico - Los Alamos Branch, 1878
8.8, Physics, New Maxico Inatitute ¢! Mining and Technology, 1968
Coursework at ideho Stats University

TITLE: Meanager, Resctor Safety Programs
EXPERIENCE:

- Corporate Affiliations: LATA, 1989 - prosem
' EG&G Idaho, 1978 - 18898
‘ Los Alamos National Laboratory, 1874 - 1878
Lovelace Inhslation Toxicology Rassarch Institute,
1971 - 1874

. Arsas of Specialization: Nuclear facility aafety
- Nuclear reactor safety
Sevaere accident phenoms *  avalustion
Source term analysis
In-reactor axperimant design
Plutorium and fission product aerosol charactarization

o A

Years of Experience: 20
Security Clearancs: DOE Q in process
Related Exparience:

; Mr. Osetek is a recognized axpaert in fission product behavior end source term analysis
with a broad knowledge of current raactor safety issues, severe accident phenomana and
‘ nuclear facility safety. Mis technica! experience includes the ¢ llowing.

9 Sofety rolated research, phenomenological snalysis, and results raporting for several NRC
and DOE Programs:

. the Severe Fuel Damage tests in the Power Burst Facility,
. the TMI-2 Accident Evaluation Program,

. the OECD-LOFT fission product experiments FP-1 end FP.2, .

. dosign basis snd severe sccident source term calculations for various NRC
8pONsOrs,

. N-Ragctor source torm analysis,

i . ATR safety analysis, end
" . MHTGR-NPR fuel and target aafety analysis.

o Exparimantal Rasasrch:

serosol instrumantation design, date collection, and analysis for the PBF Severe
Fus! Damage Test SFD -4,

08/17/90



Daniel J. Osetek (continued)

. fission product detection system design. operation, and data analysis for in-pile
tests in PBF, LOFT, and NRU;

. effluent system design, operation, and date analysis for severe fuel damage tests
in PBF and LOFT; ano

fue! and fission product behavior snalysis for in-pile tests on reactivity insortion
sccidents, power-cooling-mismatch events, and loss-of- coolant sccidents.

o Technics! committee contributions:

. technical expert representing NRC to the National Resesrch Council's review of
severe accident chemical processes;

. participant in the NRC's Expert Panel Review of Source Term Uncertainties in
Severe Accidents;

. member of NRC's Expert Review Team for the French PHEBUS Program, the EPRI
STEP Tests, the NRU FLHT tests, and European research programs; and

. member of DOE's Source Term Experts Group for sdvanced reactors.
e Nuclear Safety and Environmental Reviews:

reviewer of NRC documents on accident research and source terms: severe
sccident research plan, NUREG-1150, NUREG-0856, and NUREG-0772;

review group manager for DOE-ID to evaluate Idaho National Engineering
Laboratory (INEL) environmental compliance system;

Safety Analysis reviewer for INEL, Westinghouse Hanford, and Sandia National
Laborstories (SNL), and

. Manager of Sefety Analysis Report preparation for SNL and Hanford Nuclear
Faciliting.

Mr. Osetek is manager of reactor safety programs at LATA. Currently he is participating
in 8 DOE project to evaluate severe sccident source terms for advanced Light Water Reactors
and in the development of & reference manual for NRCs CONTAIN 1.1 computer code. Me is
managing the preparstion of safety analysis reports for Sandia’s Radioactive and Mixed Waste
Management Facility (RMWMF) and Hanford's Buried Waste Retrieval Project. He was »
principal contributor to the Preliminary Safety Evaluations (PSEs) for Hanford's Waste Receiving
and Processing Facility and the Aging Waste Transfer Lines. Recently he supported the safety
reviews of Hanford's Waste Vitrification Plant, the Plutonium Finishing Plant, Irradiated Fuel
Storage Facility, and Buried Waste Retrieval Program. Earlier st LATA he served a5 8 group
leader for evaluation of the environmental compliance systems at INEL for DOE-ID.

With EGAG Idaho at INEL, Mr. Osetek was manager of the Fuels and Materials Research
Unit. He managed the technical and administrative functions of the unit responsible for multiple
projects related to nuclear reactor sefety analysis, nuclear fuel testing in reactors and in hot
cells, specialized instrument development, data analysis, and results reporting. Mr. Osetek
represented the company in international research programs and served as technical expert for
the NRC on national and international review committees concerned with severe accident
research,
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Denie! J. Osetek (continued)

Eorlier ot EGAG ldeho Mr. Osetek was supervisor of nuclesr fuel testing. he directed
scientists and engineers on the design and specification of inTeactor experiments on nuciesr
fuel. He prepared detsiled opersting procedures, dsts acquisition and reduction plans,
experiment data reports, and detsiled anslysis reports. Mr. Osetek slso managed lisison
beiween program planning, design engineering, reactor operations, und the physical/chemical
sciences. As an EGAG project engineer Mr. Osetek mansged the design, development, and
upgrades of the state-of-the-art experiment manitoring and control syste for in-resctor fuel and
fission product behavior tests.

As » statf mamber ot Los Alamos National Laborstory Mr. Osetek conducted serosol
research activities related to nuclear facility hygiene. He designed and developed field testing
equipment and procedures for HEPA filter systems, managed air cleaning equipment qualification
testing and technician training on field testing procedures, and provided engineering consultation
on various serosol projects.

At Lovelace Mr. Osetek managed the technical operation of the Alphs Exposure Complex
where laboratory animals are administered lung burdens of plutonium aserosols. Me ‘/ained and
directe technicians in radioactive material handling, serosol generation, sampling and dats
processing, electromicroscopy and decontemination activities. He also characterized slpha,
beta, and gamma emitting aerosols.

PUBLICATIONS:

Mr. Osetek ha. over 70 technical publications concerning fuel and fission product behavior,
hydrogen and serosol generstion, and reactor safety analysis.
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Deniel J. Osetek (continued)
PUBLICATIONS:

AW, Cronenberg, D. J. Osetek, R. O. Gauntt and F. E. Panisko, *Severe Accident Zircaloy
OxidationMydrogen Generstion Behavior Noted From In-Pile Test Data,* Proceedings: 17th Water
Reactor Safety Information Meeting, Rockville, MD, October 19889.

D. J. Osetek and D. W. Akers, *Results of the TMI-2 Accident Evaluation,® Invited Paper for the
Roys! Dutch Institute of Engineers Symposium on Reactor Safety Research after TMI, Netherlands
Energy Research Foundation, Peiten, Netherlands, June 1988,

D. J. Osetek, J. M. Broughton, snd R. R. Hobbins, *The TMI-2 Accident Evalustion Program,* EGG-

M-88108, Proceedings of the ICHMT Seminar on Fission Product Teanspont Processes in Reagtor
Ascidents. Dubrovnik, Yugosiavis, May 1888,

R. R. Hobbinsg, D. J. Osetek, D. A, Pettl, and D. L. Hagrman, *Fission Product Release as 8 Function
of Chemistry and Fuel Morphology,® EGG-M-88037,
Product Transport Processes in Beactor Accidents, Dubrovnik, Yugosiavie, May 1889,

J. K. Hartwell and D. J. Osetek, *Design and Performance of Sampling and Monitoring
Instrumentation for Source Term Integra! Tests in the Power Burst Facility,* EGG-M-B8067,

Proceedings of the Internationsl Conference on Thermal Reactor Safety, Avignon, France, October
1988,

D. A Perti, C. M. Allison, Z. R. Mertinson, and D. J. Osetek, *Results from the Power Burst Facility
Severe Fuel Damage Test 1-4,* EGG-M-88398, Proceedings of the International Conference on
Therma! Reactor Safety, Avignon, France, October 1988,

R. R. Hobbins, D. J. Osetek, D. A. Petti, and D. L. Hagrman, *The Influence of Core Degradation
Phenomena on In-Vessel Fission Product Behavior During Severe Accidents,* EGG-M-88071,

Broceedings of the International Conference on Thermal Reactor Safety. Avignon, France, October
1988.

R. R. Hobbins, D. J. Osetek (session chairman), D. A. Petti, and D. L. Hagrman, *The Influence of
Chemistry on Severe Accident Phenomena in Integral Tests®, ECGG-M-39287, Proceedings of the

Toronto, Canada, June 1988,

K. Vinjamuri, D, J. Osetek (session chairman), D. A, Petti, and D. M. Meikrantz, *Fission Product
Behavior During the Severe Fuel Damage Test SFD 1-4,* EGG-M-335687, Proceedings 3
oronto,

Canada, June 1888,

A. W. Cronenberg and D. J. Osetek, *Reaction Kinetics of | and Cs in Steam/Mydrogen Mixtures,”
Nuglear Technology Vol. 81, June 1888,

D. J. Osetek, D. A, Petti, and D. L. Hagrman, *Observations on the Chemical Processes and
Products from the Four PBF Severe Fuel Damage Yests,” EGG-M-38387, Invited paper for the
National Research Council Workshop on the Chemica Processes and Products in Severe Reactor
Accidents, Captiva Island, FL, December 1987.

D. J. Osetek, *Results of the Four PBF Severe Fuel Damage Tests,* EGG-M-21887, Proceedings.
15th Water Reactor Safety Information Meeting, Gaithersburg, MD, October 1987.

D. J. Osetek, B. A. Cook, R. J. Dallman, and J. M. Broughton, *Characteristics of Severely

Damaged Fuel from PBF Tests and the TMI-2 Accident,” Proceedings of the International ANS/ENS
081790



Daniel J. Osetek (continued)

Albuouerque, NM, Sept. 28 - Oct. 3, 1886,

A. W, Croi.snberg and D. J. Osetek, 'Anuym of |odm-o C*emicel Form for the Sovoro Fuel Damage
Scoping Test «~d 11 Test,*
Americen Chemic' Society National Meeting, Anaheim, CA, Sept. §- 12, 1988

K. Vinjamuri, D. J. Osetek, D. A. Petti, and D. H. Meikrantz, *Severe Fuel Damage Test 14 Data
Report,* EGAG Idaho Report, September 1887,

K. Vinjamuri and D. J. Osetek, *Release and Deposicdon of Volatile Fission Products During In-Pile
Severe Fuel Damage Tests,* ANS Transactions. Vol. 54, June 1887, pp. 230-231,

A. W, Cronenberg, R. W. Miller, and D. J. Osetek, *Zircaloy Oxidation and Hydrogen Generation
Behavior During Severe Accidents.* AIChE Symgosium Serigs. Number 267, Volume 83, 1887,

A. W. Cronenberg and D. J. Osetek, "Fuel Morphology Effects on the Chemical Form of lodine
Release From Severely Damaged Fuel,® Journa! of Nuclesr Materials. Vol. 148, 1987,

D. J. Osetek and R. R, Sherry, ’Ana!ym of Fission Product Trompon Behavior During Severe Fue!
Damage Experiments,”
Chemical Society Nationa!l Meeting, Anaheim, CA, Sept. 8- 12, 1986.

K Vinjamuri, D. J. Osetek, D. M. Meikrantz, and J. ©. Iakor *Fission Product Iohavior During the
In-Pile Severe Fuel Damage Test SFD 1.3,*
mmmmmmmmmmm CA, Sept. 9:12, 1986,

A. D. Knipe, §. A, Ploger, and D. J. Osetek, Severe Fuel Damage Scoping Test - Test Results
Report, NUREG/CR-4683, EGG-2413, August 1986,

A. W. Cronenberg and D. J. Osetek, "Chemical Kinetics Considerations Relative to lodine and
Cesium Behavior Under Severe Accident Conditions,* ANS Transactions. Vol. 1, June 1986,

K. Vin‘amuri, D. H. Meikrantz, J. D. Baker, and D. J. Osetek, "Fission Product Deposition behavior
During whe In-Pile Severe Fuel Damage Test SFD 1-3,* ANS Transactons, Vol. 51, June 1886.

D. J. Osetek, *Fission Product Behavior Observed in Severe Fuel Damage Testing,* invited
presentation, B8th Annual Meeting of the American Ceramics Society, Chicago, IL, April 27 - May
1, 1986,

K. Vinjamuri, D. J. Osetek, D. E. Kudera, D. W. Akers, D. H. Meikrantz, and J. D. Baker, Results of

the Severe Fugl Damaae Test 1-3 Effivent System Sample Analvses. EGAC Idaho Report, April
1886.

D. J. Osetek, J. K. Hartwell, and A. W. Cronenberg, *Fuel Morphology Effects on Fission Product
Release.” Proceedinas of the International ANS/ENS Topical Meeting on Therma! Reactor Safety,
San Diego, CA, February 2-6, 1986,

A. W. Cronenberg, D. J. Osetek, D. L. Hagrman, and J. K. Hartwell, *Teliurium Release, Transport
and Deposition Behavior Noted from Integral Fuels Testing,* ANS Transac tions. Vol. 50, November
19856,

V. J. Novick, R. E. Evans, D. A, Petti, J. L. Alvarez, J. D. Partin, and D. J. Osetek, *Determination
of Aerosol Size and Number Concentrations Produced Under Severe Reactor Accident Conditions,*
Am. Asso. for Aerosol Research 1885 Annua! Meeting, Aibuquerque, NM, November 18-22, 1985,
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Daniel J. Osetek (continved)

D. J. Osetek (Session Chairman), J. K. Martwell, and A. W. Cronenberg, *Fission Product Release
Measured During Fuel Damage Tests st the Power Burst Facility,® Internetionsl Atomic Energy
Agency (IAEA) Technical Commirtee Meeting on Fuel Rod Internal Chemistry and Fission Products
Behavior, IWGFPT/26 Kernforschungszentrum, Karlsruhe, W, Germany, November 11:-16, 1985,

K. Vinjamuri, R, A. Ssllach, D. J. Osetek, R. R. Hobbing, and D. W. Akers, “Tellurium Chemistry,
Teliurium Release and Deposition During the TMI-2 Accident,* 13th Water Reacior Safety Research
Meeting, Gaithersburg, MD, October 22-25, 1986,

R. R. Hobbing, D. J. Osetek, and D. L. Hagrman, *in-Vesse! Release of Redionuclides and
Generation of Aerosols,” Proceedings of IAEA International Symposium on Source Term Evaluation
for Accident Conditions, Columbus, OH, October 18856,

J. Rest, D. J. Osetek, and J. K. Hartwell, *Isotopic Fission Product Release From Nuciesr Fuel
Under Severe Core Damage Accident Conditions,*
Source Term Evaluation for Accident Conditions, Columbus, OH, October 1986,

K. Vinjamuri R, A, Sgllach, D. J. Osetek. R. R. Hobbins, and D. W. Akers,
Tellurium Release and Deposition During the TMI-2 Accident, EGG-TMI-6884, August 1885,

K. Vinjamuri, D. J. Osetek, R. R. Hobbins, and T. E. Doyle, *Characterization of Solid Debris
Transported in the Coolant During the First Two PBF Severe Fuel Damage Tests,* Proceedings of

the NAS Topical Meeting on Fission Producs Behavier and Source Term Research, Snowbird, Utah,
July 16-18, 1985,

R. W. Miller, D. J. Osetek, J. K. Hartwell, P, Kuan, Z. R. Martinson, D, A. Petti, L. J. Siefkin, D. W.

Akers, D. E. Kudera, and R. D. McCormick, Severe Fue! Damape Test 1-4 Quick Look Report, EGG
Report, July 1685,

D. J. Osetek, J. K. Hartwell, R. J. Gehrke, D. E. Kuders, and M. L. Carboneau, *Comparison of
Fission Gas Release from Fresh and High Burn-up Fuel Exposed to Severe Accident Conditions,*

ANS Transactions, Vol. 49, June 1885, pp. 248-248,

A. W, Crenenberg, J. K. Hartwell, D. L. Hagrman, and D. J. Osetek, Fission Product Behavior
Ruring the PBF Severe Fuel Damage Scoping Test. EGG Report, June 1985,

R.J. Gehrke, K. Vinjamuri, and D. J. Osetek, Resylts of the Severe Fuel Damage Test 1:1 Effivent
System Sample Analyses. EGG Report, February 19856,

Z. R, Martingon and D. J. Osetek,
Qperating Specification. EGG Report, December 1884,

R. W. Miller, P, Kuan, J. K. Hartwell, D. E. Kudera, D. J. Osetek, Z. R. Martinson, i
R. D. McCormick, L. J. Siefkin, D. W. Akers, R. K, McCardgell, L. A. Stephan, and J. E. Stoyack,

Severe Fuel Damage Test 1-3 Quick Look Report, EGG Report, October 1984,

K. Vinjamuri, D. J. Osetek, and R. R. Hoobins, *Tellurium Behavior During and After the TMI-2
Accident,” Proceedings of the Fifth International Meeting oo Thermal Nuclear Regctor Safety. KFK
3880, Karlsruhe, W. Germany, September §:13, 1884,

D. J. Osetek, A. W. Cronenberg, D. L. Hagrman, J. M. Broughton, and J. Rest, *Behavior of Fission
Products Releasod from Severely Damaged Fuel During the PBF Severe Fuel Damage Tests,*

Proceedings of the Fifth International Meeting on Therma!l Nuclear Reactor Safety, KFK 3880,
Karlsruhe, W, Germany, September 912, 1984,
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Daniel J. Osetek (continued)

K. Vinjamurl, D. J. Osetek, R. R. Hobbing, J. §. Jessup, Tellurium Relepse and Deposition During
the TMI-2 Accigent, EGG-TMI-6701, September 1984,

*D. J. Osetek, A. W. Cronenberg, R. R. Hobbing, and K. Vinjamuri, *Fission Pfoduct lohavlor
Dwtno the First Two PIF Severe Fuel Damage Tests,*

, Snowbird, Utah, July 15-18, 1884, EPRI
Report NP-4113-8R, July 1886,

K. Vinjamuri, D. J. Osetek, and R. R, Hobbing, *Fission Product Release Rates Measured During In-
Pile Fuel Damage Tests,* ANS Transactions. Vol. 46, June 1984, pp. 480-482.

2. R. Mrtingon, R. D. McCormick, and D. J. Osetek, Severe Euel Damage Test Series Test SED 1:3
Experiment Operating Specification, EGG Report, May 1884,

R. K. McCardell, Z. R. Martinson, R, D. MecCormick, and D. J. Osetek, PBF-CANDU Fuel Elemgnt
Loss-of-Coolant Accident Experiment Quick Look Report, EGG-TFBP-6543, Ap.. 1984,

R. K. McCardell, D. J. Osetek, ot al., Severe Fue! Damage Test 1-1 Quick Look Report, EGG
Report, October 1983,

K. Vinjamuri and D. J. Osetek, Resylts of the Severe Fuel Damage Scoping Test Effluent System
Sample Analvses. EGG Report, October 1983,

D. J. Osetek, ot al., *lodine and Cesium Behavior During the First Severe Fuel Damage Test,*

Cambridge, MA, August 28 - September 1, 1683,

D. J. Osetek, *Application of Source Term Data Measured During PBF Fission Heated Tests,” White
Paper for NRC-ACRS, June 1983,

D. W. Croucher, D. J. Osetek, et al., Figsion Product Source Term Research in LOFT, EGG-TFBP-
6186, March 1883,

R. M. Kumar and D. J. Osetek, |
Release Rate Constants in PBF Tests, EGG-TFBP-6935, December 1882,

R. K. McCardell, D. J. Osetek, et al., Severe Fue! Damage Test Series Severe Fuel Damage Scoping
Test Quick Look Report, EGG-2234, December 1982,

* ANS 1985 Literary Award
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A D Appelhans, D. J. Osetek, ot al, Severe Fuel
Measurement System Design Concept, EGG-TFBP-6104, October 1882,

G. E. Gruen, R, M. Smith, D. J. Osetek, ot al.,
Experiment Predictions, EGG-TFBP-5774 Rev. 1, October 1882,

D. J. Osetek, J. J. King, and R. M, Kumar, *Fission Product Source Terms Measured During Fuel
Damage Tests in the Power Burst Facility,” Proceedings of ANS International Meeting on Thermal
Nuglear Repctor Safety. Chicago, IL, August - September 1882,

D. A Petti, D. J. Osetek, D. W. Croucher, and J. K. Hartwell, *The Feasibility of On- Line Fuel
Condition Monitoring,” Proceedings of ANS International Meeting on Thermal Nuclesr Reactor
Safety, Chicago, IL, August-September 1982,

B. J. Buescher, D. J. Osetek, and S. A. Ploger, *Power Burst Facility Severe Fuel Damage Test

Series,* Proceedings of ANS Conference on Fast, Thermal and Fusion Reactor Experiments, Salt
Lake City, Utah, April 12:15, 1882.

D. A Petti, §. T, Croney, and D. J. Osetek. Postirradiation loding Release from U0, Between
100°¢C and 200°C, EGG-TFBP-5778, April 1882,

D A Petti §. T, Croney, D. J. Osetek, and D. W. Croucher, *Postirradiation lodine Release from

V0, ¥t Ambient Temperature,” Proceedings of Trang-American Nuclesr Society, Vol. 39, pp. 589
600, November 1881,

D. J. Osetek, 3
Tests. ECG-TFBP-5613, October 1881,

J. K. Hartwell, C. M. McCullaugh, P. D. Randolph, D. J. Osetek, and D. W. Croucher, Eission
Product Release From Fuel. A Bibliography, RE-P-81-065, September 1881,

D. J. Osetek, J. J. King, and D. W. Croucher, *Fission Product Release Signatures for LWR Fuel
Rods Failed During PCM and RIA Transients,” ANS/ENS Topical Meeting on Reactor Safety Aspects
of Fuel Behavior, Sun Valley, 1D, ANS #700061, August 2-6, 1881,

0. J. Osetek, D. W. Croucher, and J. J.King, *Fission Product Signatures Measured During the PBF
Power Cooling Mismatch and Reactivity Initiated Accidents Experiments,® Enlarged Halden Program
Group Meeting on Water Reactor Fuel Performance, Hanko/, Norway, June 14-18, 1881,

D. J. Osetek, R. R. Hobbins, B. J. Buescher, and B. A. Cook, "Hydrogen Studies During PBF Severe
Fuel Damage Tests,” Workshop on the Impact of Hydrogen on Water Reactor Safety, Albuquerque,
NM, NUREG/CR-2017 SANDB1-0661, Vol. Il pp. 163-176, January 25-28, 1881,

D. A. Petti, S. 7. Croney, and D. J. Osetek,
U0, at Ambient Temperature, EGG-TFBP-5286, November 1880,

K. M. Schmitz, §. T. Croney, and D. J. Osetek, Postirradiation loding Release from VO .
Temperature. EGG-TFBP-5203, July 1980. L Ambient

D. J. Osetek and J. J. King, Fission Product Release From | Fai ri
Transients, NUREG/CR- 1674, EGG-2058, October 1880
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A.D. Appelhans, E. Skattum, and D. J. Osetek, *Fission Gas Release in LWR Fuel Measured During
Nuclear Operation,* ANS/ENS Topicsl Meeting on Thermal Reactor Safety, Knoxville, TN, CONF.
800403, April 7-11, 1880.

D. J. Osetek and J. J. King, *Measurement of Fission Product Release During LWR Fuel Failure,*
IAEA Specialists Meeting on the Behavior of Defected Zirconium Alloy Clad Ceramic Fuel in Water
Cooled Reactors, Chaik River, Ontario, Canada, IWGFPT/6, September 1878,

D. J. Osetek, ot al., *The Power Burst Facility Fission Product Detection System,* NRC Review
Group Conference on Advanced Instrumentation for Reactor Safety Research, Silver Springs, MD,
NUREG/CP-0007, July 1878,

B. G. Schuster and D. J. Osetek, *In Situ Testing of Tandem HEPA Filter Installations with a Laser
Single Particle Spectrometer,® 156th DOE Air-Cleaning Conference, Boston, MA, August 1878,

B. G. Schuster and D. J. Osetek, “Tendem MEPA Filter Tests,” AIHA Journal, February 1878,

B. G. Schuster and D. J. Osetek, *A New Method of In-Place Testing of Tandem HEPA Filter
Installations,* 14th ERDA Air Cleaning Conference. Sun Valley, ID, August 1876,
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Daniel J. Osetek (continued)
Protessional Societies:

American Nuclesr Society - individuai contributor 1o public information and membership programs
Nuclear Chemistry and Technology Division of the American Chemical Society
American Associstion of Aerosol Science

Honors:

1880 and 1982 EGAG Management Incentive Award
1985 ANS Litersry Award
1987 Idaho American Nuclear Society Outstanding Service Award

Protessional Referances:

John Reisensuer

Westinghouse Hanford Company
P. 0. Box 1870

Richland, Washington 98352
(609) 376-4812

Linds Brown

CDM Federal Programs Corporation
Suite 681

Waest City Centre

6400 Uptown Bivd.

Albuquerque, NM

(505) 864-0669

Joe Estrellado

Westinghouse Hanford Company
P. 0. Box 1870

Richland, Washington 983562
(508) 376-8845

Responsibilities/invelvement with Current Prolects

Project Mansger for CDO09-00, SAR for RMWMF, 8/16/80

Project Manager for EGO01-00, Expert technical consulting service on advanced reactor
severe accident source terms, 9/30/80

Project Manager for EG002-00, Expert technical consulting service on NRC Severe Accident
Research, 12/90.

Technical Reviewer and text contributor ;o SLOB6, CONTAIN Reference Manual, 12/16/80
Principal Investigator for WH109-00, Revis. SARs on Buried Waste Retrieval and TRUSAF,
8/16/90

Principal Reviewer for WH112, Technical suppot to WHC Solid Waste Nuciear Safety,
12/30/90

Job Classification: PE I
SupervisorAocation: R. J. Kingsbury, ABO

o or w n=
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TABLE 2.3-19

MONTHLY STABILITY CLASS FREQUENCY DISTRIBUTIONS (IN PERCENT)

CALLAWAY PLANT UNITS 1 AND 2, REFORM, MISSOURI
DATA SITE. COLUMBIA, MISSOURT
D/TA PERIOD: (19%59-1969)

PasoutiLL-

TuRNER

STABILITY

“pER DECEMBER ANNUAL

A .0 o o8 il .6 1.0 1.3 1.1 . -2 .0 .0 ..
B 2 1.3 2.8 22 S 9.2 1.9 10.3 6.3 6.0 .8 .6 6.7
C 5.1 6.6 6.9 9.2 16.0 18.6 2i1.6 21.5% 13.0 5.8 5.0 5.1 1.3
3] s87.1 67.5 68.%5 68.2 S¥.2 3I9.0 28.% 30.0 47.3 a7.3 63,1 66 .1 s3.8
3 18.7 16.7 14.7 32.6 1S.8 17.%1 17.7 19.0 8.9 23.1 20.4 18,3 17.8
F 8.7 10.0 8.2 6.5 10.2 15.1 19.a 18.0 16.4 15.6 10.9 9.9 12.2

SOURCE «

NATIONAL CLIMATIC CENTER, UNDATED, SUMMARY OF HOURLY OBSERVATIONS, CoLumaia MISSOUR (1959-1989),
NATIONAL CLIMATIC CENTER, ASHEVILLE, NORTH CAROLINA, MAGNETIC TAPE FOR STATION NO. 13983,

Z INAWHOVLIV T Lidiuxa



Eheet ) of §
TABLE 2.3-20

JOINT WIND SPEED, WIND DIRECTION
FREQUENCY DISTRIBUTION (IN PERCENT)
BY STABILITY CLASS

CALLAWAY PLANT UNITS 1 AND 2, REFORM, MISSOUR]
UNIGN ELECTRIC COMPANY

DATA SITE: COLUMBIA, MISSOURI CLASS A
DATA PERIOD: ANNUAL, (1960-1969)

SECTOR UPPER CLASS INTERVALS OF WIND SPEED (KNOTS) ME AN
.0 7,82 10,0 12.8 15,0 12,8 20,0 220.0 TOTAL SPEED

-
-

NNE

0 3.4 .0 N .0 .0 .0 .0 .0 3.4 “.5
NE o0 147 , 0 .0 .0 .0 .0 .0 .0 8.7 4.0
ENE D '¥sb .0 .0 .0 .0 .0 .0 .0 7.8 3.9
£ D B .0 .0 .0 .0 .0 .0 .0 “.3 3.8
ESE 0 3.4 .0 .0 .0 .0 .0 .0 .0 3.4 3.8
SE .0 2.6 .0 .0 .0 .0 .0 W0 .0 2.6 “.3
SSE R T .0 o0 oV .0 .0 .0 .0 6.3 4.4
S B B2 .0 .0 .0 .0 .0 +® .0 6.0 “«.0
S5W 0 $:9 .0 .0 .0 .0 .0 .0 .0 6.0 4.6
EW 8 &P .0 .0 .0 .0 .0 .0 .0 .2 3.5
WEW .0 6.0 .0 .0 .0 .0 .0 .0 .0 6.0 4.3
W ' R .0 .0 .0 .0 .0 .0 .0 3.4 3.8
WNW B %l .0 .0 .0 .0 .0 .0 .0 4.3 4.0
NW 8. bs) .0 .0 .0 .0 .0 .0 .0 “«.3 4.2
NNW R O .0 .0 .0 .0 .0 .0 .0 §.Y 4.5
N 0O 7.8 .0 .0 .0 .0 .0 .0 .0 7.8 4.6
CALM 27.6
TOTAL 2.6 69.8 .0 .0 .0 .0 .0 .0 .0 100.0 3.0

NUMBER OF INVALID OBSERVATIONS = ©




TABLE 2.3-20 (continued) sheet 2 of 6

L4

CALLAWAY PLANT UNITS 1 AND 2, REFORM, MISSOURI
UNION ELECTRIC COMPANY

DATA SITE: COLUMBIA, MISSOURI CLASS B
DATA PERIOD: ANNUAL, (1960-1969)

SECTOR UPPER CLASS INTERVALS OF WIND SPEED (KNOTS) ME AN
__LJ-—LOWMML—M
NNE 0 1.3 1.0 b .0 .0 .0 .0 .0 2.7 §.85
NE WOLE Y N T .2 .0 .0 .0 .0 .0 2.6 5.2
ENE i3 B 840 .6 .0 .0 .0 .0 .0 8.1 .8

£ i3 149 3.0 N .0 .0 .0 .0 .0 $.3 6.6
ESE e ) (U P b .0 0 .0 .0 .0 “.7 $.6
SE o1 A:+8 8.3 . .0 .0 .0 .0 .0 “.6 B2
SSE +3. 3998 1.0 .0 .0 .0 .0 .0 6.5 5.8

) .2 3.3 6.0 1.3 .0 .0 .0 .0 .0 10.8 5.9
SSW 5 848  8:0 343 .0 .0 .0 .0 .0 8.6 6.1
EW 0 2.8 4.0 1.4 .0 .0 .0 .0 .0 3.2 £.9
WEW «0 el B8 1.8 .0 .0 .0 .0 .0 10.8 6.9

W .3 2.6 3.4 b .0 .0 .0 W0 .0 6.7 8.4
WNW 37 Bl B o .0 .0 .0 .0 .0 §.4 8.5
NW 37 438 349 .6 .0 .0 .0 .0 .0 4,4 §.6
NNW W T SR TR ¥ .0 .0 .0 .0 .0 2.9 .2

N % Bad 38 5 .0 .0 .0 .0 .0 “«.8 6.2

CALM 4.9
TOTAL 1.8 35.9 46.7 10.8 .0 .0 .0 .0 .0 100.0 6.4

NUMBER OF INVALID OBSERVATIONS = O



TABLE 2.3-20 (continued) Eheet 3 of 6

v

CALLAWAY PLANT UNITS 1 AND 2, REFORM, MISSOURI
UNION ELECTRIC COMPANY

DATA SITE: COLUMBIA, MISSOURI CLASS C
DATA PERIOD: ANNUAL, (1960-1969)

SECTOR UPPER CLASS INTERVALS OF WIND SPEED (KNOTS) MEAN
' >
NNE .0 ey " 1.6 .2 ol .0 .0 .0 3.8 A
NE W0 .® N 1.2 .2 .0 .0 .0 .0 2.7 7.2
ENE NG U B Y | 1.7 .3 o} .0 .0 .0 “.3 7.%
E 0 1.0 .9 2.3 ol .0 .0 .0 .0 ‘. b 7.3
ESE D 3D % 4 2.8 o2 3 .0 .0 .0 “.8 7.6
St D 3x8 149 2.9 . 6 . od .0 .0 6.4 7.9
§SE 0 1.0 2.0 $.0 .6 ol .0 .0 .0 e.7 8.0
S 0 449 58 7.4 .9 L4 " | o .0 14,4 8.1
ssw Qo 105 !.z s.l O‘ .t !o to 0° ’l, .Oo
Ew 37 848 1D “.0 b W2 .0 .0 .0 7.8 8.0
WEW 0 1.6 140 4.5 .8 b o3 v .0 9.0 6.3
W 7 0 T P 2.7 . 2 o2 .0 .0 .0 6.2 7.6
WNW .0 N T Y 2.6 h vl .0 .0 0 $.1 6.3
Nw Oo lio 07 z02 03 l‘ 0‘ Oo 00 "7 .-3
NNW .0 .8 N 38 8 o o1 .0 .0 3.0 8.0
N 0 1.0 4.3 2.2 b 4 .0 .0 .0 “.8 7.7
CALM R,
TOTAL 2 17.7 21.%5 49.8 6.6 2.% .8 .4 .1 100.0 7.9

NUMBER OF INVALID OBSERVATIONS = o0
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¢

CALLAWAY PLANT UNITS 1 AND 2, REFORM, MISSOURI
UNION ELECTRIC COMPANY

DATA SITE: COLUMBIA, MISSOURI CLASS D
DATA PERIODD: ANNUAL,(1960-196%9)
SECTOR UPPER CLASS INTERVALS OF WIND SPEED (KNDTS) MEAN
»
NNE .0 .3 ch 1.3 .8 .8 .3 2 .0 “«.2 11.0
NE .0 ‘b N 1.4 .8 .6 o3 o} .0 3.9 10.2
ENE .0 b .8 1.8 o7 . o3 M 0 “.7 9.6
E .0 .8 .8 1.7 .7 .6 W o1 .0 ¢, b 9.6
ESE .0 b .9 8:0 329 4.8 .3 ol .0 6.1 10.3
SE .0 b . 8 2.6 1.8 1.6 " o8 .0 7.6 11.0
SSE 0 6 1.0 33 249 B4 " .2 'y $.3 10.9
S .0 6 1.8 3.6 2.3 2.8 6 h " | 11.8 10.8
SSW .0 ‘h ™ 1.8 3:4 1.8 .3 2 .0 $.5 10.8
sw .o .“ .' l’ 06 l? Oz Ql 00 ’.s 10-5
WEW .0 o .7 R | o 340 b .3 l 49 3148
W .0 b .8 P W T 7Y | .3 b ol 87 31,9
WNW .0 o 8§ 88 3.8 843 .9 9 o 7.9 13.1
NW .0 ¥ | b 1.4 1.4 2.3 1.3 1.3 8 6.6 13.9
NNW 8 .3 b 1.0 340 348 i ", 2 £.86 12.9
N .0 h " §s8 S48 243 .8 .5 +1 8.3 331.68
CALM b
TOTAL 1 6.3 311.4 27.6 10.5 2).2 T.1 6.8 1.7 100.0 11.3

NUMBER OF INVALID OBSERVATIONS = 17



SECTOR

NNE
NE
ENE
£
ESE
SE
SSE
S
SEW
EW
WSW
W
WNW
NW
NNW
N

CALM

TOTAL

NUMBER OF INVALID OBSERVATIONS

TABLE 2.3-20 (continued)
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CALLAWAY PLANT UNITS 1 AND 2, REFORM, MISSOURI
UNION ELECTRIC COMPANY
DATA SITE.

DATA PERIOD:

COLUMBIA, MISSOUR]

ANNUAL, (1960-1969)

CLASS E

UPPER CLASS INTERVALS OF WIND SPEED (:NOTS)

0 .
.o ..
v B
.o ’.3
.o l’
0 o7
0 9
.O 107
0 9
.o "
+ 0 7
+ 0 9
0 6
.° .‘
.o 0‘
0 o7

1.3
1.0
2.0
1.8
2.0
2.1
4.0
6.1
2.9
1.4
1.9
1.9
1.7
1.0

9
1.6

0 12.86 33.3
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+0
.0
.o
0
.o
0
0
0
.0
0°
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Qo
0
.0
.o
.0

0

0
0
0
.o
Y
0
0
'o
to
.o
.0
0
0
0
«0
0

W0

0

0
lo
.0
.°
.o
«0
.0
0
.0
0
.0
0
0
Y
0
.o

Y
0
0
+0
.o
0
lo
.0
+0
0
0
.o
.0
0
0
.0

0
0
.0
Co
.0
.0
0
0°
.o
.o
.0
0
.0
lo
.o
0

fUMOOROAORS NN EOORENW

OO MW NSO ONN——O0ONVOEN

o
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WOV ANOONONOW
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TABLE 2.3-20 (continuved)

CALLAWAY PLANT UNITS 1 AND 2, REFQORM, MISSOURI
UNICN ELECTRIC COMPANY

DATA SITE:
DATA PERIOD:

SECTOR
b T T AN -
NNE 0’ 3:2 ‘0'
NE o Bal 37
ENE l' “l, zi,
3 +d S BN
ESE W T SR I
SE S DRGNP TR Y
$SE 4 3.0 &id
) .2 6.8 8.3
SSw N R
Sw R PY O I
WEW A W6 R
W 2 3.8 2.4
WNW AR T TS Y
NW od BB 1sH
NNw 0‘ "’ 100
N o WL O IR Y
CALM
TOTAL 1.7 $4.6 37.8

HNUMBER OF INVALID ODBSERVATIONS

0
0
+ 0
0
0
0
0
.o
0
.0
0
'o
.0
.o
0
«0

0

«0
.0
0
.0
0
0
0
.o
0
.0
.0
0
lo
0
.°
0

.0

COLUMBIA, MISSOURI
ANNUAL, (1960-1969)

.0
0
0
.0
0
.o
«0
0
0
0
0
.o
.o
|°
0
.0

0

.o
.0
0
'o
0
0°
.o
0
QO
0°
.0
.0
0
0
0
.0

0
.0
0
‘o
0
0
0
0
0
'o
.0
.0
0
+0
0
)

CLASS F

UPPER CLASS INTERVALS OF WIND SPEED (fNOTS)

.o
0
0
0
.o
0
0
«0
0
Oo
C°
0
0
.o
lo
0

DO OVOWONWNO®»ODO

WA MO NSO

o,
©

100.0
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