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December 23, 2003

Work Plan for Mr. Han-Hsiang Tsenqg

The American Institute in Taiwan (AIT) Taipei Economic and Cultural
Representative Office (TECRO) has proposed temporary assignment of a staff
member to the Center for Nuclear Waste Regulatory Analyses (CNWRA). This
assignment would be conducted under the auspices of the U.S. Nuclear Regulatory
Commission (NRC).

Mr. Han-Hsiang Tseng has been identified for this assignment. He is
currently employed by the Fuel Cycle and Materials Administration (FCMA) of the
Atomic Energy Council (AEC) of Taiwan.

The proposed assignment would take place over a period of about 6 months,
tentatively from July to December 2004. Most activities of the assignee would take
place at the CNWRA offices in San Antonio, Texas. Brief visits will take place to the
NRC Headquarters in Rockville, Maryland; the NRC On-Site Representative (OR)
Office in Las Vegas, Nevada; the U.S. proposed geologic repository site at Yucca
Mountain, Nevada; and other locations, as appropriate.

l. Objectives
The objectives of the proposed staff exchange of Mr. Tseng are:

1. To obtain on-the-job training related to regulation of the proposed
disposal of spent nuclear fuel and high-level waste (hereafter
collectively referred to as HLW).

2. To contribute to prelicensing reviews and evaluations of U.S.
Department of Energy (DOE) and DOE contractor documents.

3. To visit the proposed repository and other sites and DOE research
centers (to the extent permissible), as well as the NRC OR Office, to
obtain first-hand technical and regulatory information on the proposed
repository.

1. Assignments/Activities

To achieve the objectives outlined in Section I, Mr. Tseng will conduct or
participate in conducting the following assignments and activities.

a Engage in a self-instruction prior to coming to the CNWRA. As
outlined in Section 1V.1, the assignee will complete a series of readings
of important background documents before he departs for the U.S.

b. Obtain a general orientation to the activities of the CNWRA and the
NRC, as outlined in Section IV.2.

930715-931204.doc -2



C. Become familiar with the review plan, procedures, and review tools
used by the CNWRA and NRC to conduct pre-licensing and
license-application reviews, as outlined in Section IV.3.

d. Review assigned portions of DOE Technical Basis Documents on
selected topics, as outlined in Section IV.4.

e Visit the proposed repository site at Yucca Mountain, Nevada, as well
as selected DOE contractor laboratories and research sites, as outlined
in Section IV.5.

f. Attend one or more technical conferences, as outlined in Section 1V.6.

. Provide other support to CNWRA activities related to the HLW
repository program, as outlined in Section V.7, including but not
limited to on-site quality assurance audits and technical evauations,
public meetings, briefings to NRC senior managers, and meetings of
appropriate Federal Advisory Committees.

Mentors

Mr. Tseng will be assigned a primary mentor, who will be the primary
interface with and trainer for Mr. Tseng. Other individuals will be identified
to provide specific elements of training, accompany him on trips, and provide
project management of particular assignments.

Dr. John A. Stamatakos will serve as primary mentor. He will provide
guidance on daily activities, conduct various aspects of training, coordinate the
availability of other staff (subject matter experts) who will interface with and
train Mr. Tseng, etc., as outlined in Section 1V. The mentor or someone
designated by him will sign/initial the pages in this work plan as Mr. Tseng
completes the training and other assignments.

Training and Technical Activities

The training and technical activities that constitute the substance of this work
plan are organized in the following seven categories. The subsequent
subsections of Section 1V provide detailed descriptions of the anticipated
training and technical activitiesin each.

Section 1: Self-Instruction

Section 2: General Orientation

Section 3: Review Plan, Procedure, and Review Tool Training
Section 4: Technical and Regulatory Reviews

Section 5: Yucca Mountain Site Visit/Inspection

Section 6: Technical Conference Participation

Section 7: Project Management Activities

930715-931204.doc -3



CNWRA

R E 5 E A G b 2 T 17T U T E

‘Center for Nuclear Waste
Regulatory Analyses

The CNWRA was established in 1987 as afederally funded research and
development center sponsored by the U.S. Nuclear Regulatory
Commission to resolve technical and regulatory issues related to a
geologic repository for high-level waste. Evolving from and expanding
onitsinitial mission, CNWRA has developed a unique and powerful
range of technical expertise, computer software, laboratory facilities, and
field research sites for addressing complex earth sciences and engineering
problems within a multidisciplinary, integrated framework. CNWRA now
performs work for commercial clients aswell aslocal, state, and foreign

governments and agencies.

The CNWRA provides asignificant, single resource for earth sciences
and engineering services to government regulatory agencies,
multinational corporations, and small service companies. A
multidisciplinary, integrated approach is used to solve a wide range of
problems. The Center offers comprehensive services in technology areas

such as:

= Waste management and disposal

» Hazards and risk assessment

= Flow and transport

= Oil and gas exploration

= Qil and gas production, storage, and transportation
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= Corrosion science and process engineering
= Mining and geotechnical engineering

Waste M anagement and Disposal

The Center is assisting the U.S. Nuclear Regulatory
Commissionin ng site characterization and
: * long-term safety for the nation's first underground
high-level radioactive waste repository by providing

scientific testing and engineering design. The tunnel

boring machine is shown prior to entering the starter

tunnel.

The CNWRA offers safe and economical solutions within regulatory
constraints for problems involving management and disposal of
hazardous nuclear and chemical wastes. The Center's world-renowned
scientists and engineers support organizations and agencies within the
United States, Canada, France, Sweden, and the United Kingdom,
providing expertisein:

. Integrated system safety analysis

« Regulation analysis and development
« Mathematical modeling of fluid flow

CNWRA waste management and disposal services include:

- Laboratory testing
« Fieldinvestigations
= Siteinspections for regulatory compliance

Hazar ds and Risk Assessment

The CNWRA supplies sophisticated analyses and cost-effective services
for the assessment and mitigation of geologic hazards around the world.
CNWRA staff members, with their extensive expertise in site

characterization, volcanology, seismology, rock mechanics, and
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hydrology, evaluate potential geologic hazards and develop methods to
minimize their effect on the surrounding environment and population.

CNWRA expertiseis used to:

Perform geological and geophysical site characterization
Evaluate and mitigate volcanic and seismic hazards

Conduct numerical modeling for quantitative hazard assessment
Assess total system performance

Fault 3

Fault 1 Fault 2

Numerical modeling of seismic wave propagation
provides realistic estimates of ground motion during
earthquakes. CNWRA scientists have devel oped
models that reflect complex source zone geometry and
wave propagation through faulted geologic terrain,

information essential for modern site characterization.

Experienced staff members observed the 1995 eruption
of Cerro Negro, Nicaragua, to monitor the
development of the eruption and evaluate possible

effects on nearby populations.

Flow and Transport

CNWRA staff members have extensive expertise in flow and transport
principles, enabling them to solve environmental contaminant transport
problems that affect aquifer storage and recharge, in situ leach mining, pit

lake chemistry, and acid mine drainage.
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The CNWRA appliesitsfield, laboratory, and modeling expertise to
support programs involving:

» Reactive transport and coupled mass and energy transport

« Steam remediation of contaminated soil, rock, and water

«  Geostatistical evaluation of aquifer and reservoir heterogeneity
» Geochemical ion-exchange and sorption processes

= Environmental impact assessment

Geological, hydrological, and biological data are converted
to numerical form and merged with information on
man-made features to allow site characteristics analysis.
High-precision data integration supports robust CNWRA

flow and transport interpretations.

B Tereping e

—_— by o b U
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Geoscientists study natural systems, such as the
Nopal uranium-mining district in Mexico, to
extrapol ate possible transport of contaminants

from engineered waste disposal sites.
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Oil and Gas Exploration

The CNWRA appliesits extensive field and modeling expertise to
provide innovative solutions to exploration problemsin geologically
complex settings. The Center's unigque laboratories are supported by
state-of-the-art computer modeling and visualization techniques,
providing integrated, multidisciplinary problem-solving capabilities.

The 3DStress™ program calculates slip tendency and
direction, dilation tendency, and leakage potential of
faults and fractures, permitting two- and
three-dimensional analyses of stress effects on faults and
fractures. This CNWRA-devel oped program received an
R&D 100 award from R& D Magazine, designating it as
| oneof theworld 100 most significant technical

accomplishments of 1998.

| B
v
¥

Experienced staff members offer exploration services that include:

» 3-D geometric and kinematic modeling, balancing, and restoration
« Stressanaysis

« Physical analog modeling

« 3-D and 2-D finite-element modeling of deformation

« Deformation geothermometry

« Fission track geochronometry

= Diagenetic modeling

» Remote sensing

= Structural geology training

The CNWRA also provides paleo-magnetic and potential field
geophysics studies and prepares geographic information systems as
required.
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Oil and Gas Production, Storage, and Transportation

As an integral component of SwRI, the Center draws on the Institute
multidisciplinary skills and state-of-the-art laboratories and facilities to
supplement its extensive capabilities to perform experimental studies

involving:

= Petrophysics

= Deep acid penetration during well stimulation
= Secondary and tertiary oil and gas recovery

= Pipeline corrosion from highly corrosive fluids

CNWRA staff members have developed numerical models for
discrete studies of unstable fluid displacement, such asthe
growth of wormholes and high-mobility ratio flow in porous

media

Sophisticated simulation and modeling capabilities permit the CNWRA
to provide a wide range of technical services, including:

= High-speed, high-resolution geomagnetic surveys of gas
distribution pipelines

» Risk analysis of oil and gas transportation

« Diagenesis modeling

» Mechanical analysis of underground storage networks

Corrosion Science and Process Engineering

The CNWRA offers real-world solutions to corrosion problems by
devising effective methods of monitoring and mitigating corrosion. Using

930715-931204.doc -9



their extensive expertise in corrosion sciences, CNWRA and SwRI staff
members provide services that include:

« Lifeprediction of nuclear waste container materials

« Corrosion and corrosion fatigue sensor devel opment

« Numerical model development to predict gas transmission pipeline
corrosion

« Materials performance evaluations in nuclear power plants,
chemical process industries, and glass manufacturing

« Numerical modeling of processes leading to corrosion

« Failure analyses and corrosion testing

Using laser Raman spectroscopy, CNWRA scientists study
the fundamental mechanisms of corrosion under varying

conditions.

High-temperature, high-pressure corrosion
reactions of interest to the nuclear, oil and gas, g™
and chemical industries are conducted in the :

SwRI-developed pipe flow loop system.
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Mining and Geotechnical Engineering

Using numerical modeling techniques, field investigations, and |aboratory
experiments, CNWRA engineers provide effective solutionsto a broad
range of mining and geotechnical engineering problems. Center staff

members have extensive expertise in:

= Conducting conventional and specialized laboratory investigations

= Performing field investigations and site characterization

= Modeling the stability of underground openingsin rock, soil, and
salt

= Performing seismic, rockburst, and dynamic studies of
underground mines and openings

= Predicting slope stability, caving, and dam collapse

= Assessing design methodology and design of underground facilities

‘.:._El—!-
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CNWRA engineers use laboratory-determined joint propertiesto
develop small-scale model experiments to investigate tunnel stability

under repeated simulated earthquake motions.

Specialized Technology and Equipment
The CNWRA uses awide variety of specialized laboratory and field

equipment to evaluate and solve problems involving chemistry, geology,
mineralogy, hydrology, and corrosion. The sophisticated equipment and
laboratories at SWRI enable the Center to devel op new technologies or
applications based on existing capabilities.
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Using advanced numerical modeling and design
principles, CNWRA engineers evaluate design

methodology that enables surface facilities to withstand

natural phenomena such as earthquakes, tornadoes, and

wind loads.

Data collected around active volcanoes improve
understanding of the dynamics of volcanic eruption,
enabling scientists to evaluate the probability of
volcanic eruptions and their possible consequences to

populated aress.

930715-931204.doc

Among the Center's advanced radioanal ytical
instrumentsis aliquid scintillation analyzer, which has

wide application to analysis of low-concentration

radioactive elements.

~heall-terrain bicycle geomagnetic mapping systemis

lightweight, rugged, and free of ferrous parts that
interfere with the magnetometer. In suitable areas, data

are acquired up to five times faster than with a foot

- survey.
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P UNITED STATES
NUCLEAR REGULATORY COMMISSION

§ Rad e
: w i ADVISORY COMMITTEE ON NUCLEAR WASTE
Khar WASHINGTON, DC 20855 - 0001

October 7, 2004

AGENDA
154" ACNW MEETING
OCTOBER 18-21, 2004

WORKING GROUP REVIEW OF THE INTERMATIONAL COUNCIL ON RADIATION
PROTECTION (ICRP) JUNE 2004 RECOMMENDATIONS

1) 830-840AM.  Opening Statement (Open) (MTR/AJTL)
The ACHNW Chairman will open the meeting with brief opening
rermarks.

The Warking Group Chairman will state the Working Group
Meeting (WGMobjeclives and provide a technical session
overvyiew. Invited experte will also be introduced at this time.

WGM Purposes

The purposes of the WGM are: (1) fo develop the information
necessary 1o provide a letter report 1o the Commission;

(2] 1o undersiand the lechnical bases for the drafl June 2004
ICRP recommendations; (2 ) to review these recommeandations
against current NRC regulations and practice; and (4) to
identify aspecds of the ICRP recommendations that may
warrant further study.

2)  8:40-9:10AM. NRC Staff Overview of June 2004 ICRP Recommendations
(Open)
2.1) Don Cool, MRC, will provide an overview af the June
2004 draft ICRP recomm endations.
2.2) Discussion

3) 9:10-10:00 AM.  Biological Aspects of Radiation Protection (Open)
3.1)  Presenialion by an expert famikar with the radiation
biology foundations of the ICRP recommendations.

The emphasis of this presentation is on the extension
of previous knowledge based on ongoing studies of
radiation exposure cohorts.

10:00 - 10:15 AM. “*BREAK™"
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4)

5)

6)

7

8)

10:45-11:15 AM.

11:15 - 11:45 AM.

11:45 -1:00 P.M.

1:00 - 3:30 P.M.

1:00-1:30 P.M,

1:30 - 2:00 P.M.

2:00 - 230 P.M,
2:30 - 300 P.M.

3:00-330P.M.

3:30 - 3:45 P.M.
345 - 500P.M,

345 -4:15P.M,
4:15-445P.M,

930715-931204.doc

4.1} Presentation by Keith Eckerman, ORML, an expert
familiar with the ICRP recommendations reganding
radiation and lissue weighting factors and applications
of factors for external exposure. The focus of this
presentabcnwill e an the new values dermsed and what
has changed significantly since 1990,

4.2) Discussion

EBublic Comments (Open)
Attendees 1o be provided an oppotunity 1o make comments
relevant to the purposes and objectives of the Working Group.

“*LUNCH"**

Individual presentations or panel discussions with focus anthe

draft ICRP recommendations regarding limits and constraints.

This technical session will focus on selection of constraints and

limits amd how such selections have been implemented and

developed in the radiation protection practices in the United

States. The thrust of this panel will be a discussion as to

whether the 2004 draft recommendations imply significant

change,

6.1) Owerview on major issues regarding limits and
constraints; differences between 10 CFR Part 20 and
the draft ICRP recommendations - Vince Holahan, NRC

6.2) Presentation on EP&’s Views on the New ICRP
Recommendations - Michael Boyd (EPA)

6.2} Presentation by Edgar Bailey (CRCPD)

65.4) Presentation by Richard Vetter (Mayo Clinic)

(Open)
Attendees to be provided an oppodunity fo make relevant
comments consistent with the purposes and objectives of the
Working Group.

*BREAK™*
Optimization of Protection (Open)

This technical session will examing the principles of

optimization of protection in the June 2004 draft ICRP

recommendations and how these principles are related to the

current practices of ALARA in NRC regulaled activities.

8.1) Presentation by Don Cool, NRC

8.2) Presentation by Dana Powers, a member of the
Advisory Committee on Reactor Safeguards (ACRES)
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9] 4:45-515P.M. Public Commenis

10)  515-330PM.  Discussion of lems for s possible letler report

1) 530-345PM.  Closing Comments (Open) (MTRNMC)
The Working Group Chairman will summanze the results of tha
Working Group and discuss possible follow-up activities.

2:45P.M. Adjourn

WEDNESDAY, OCTOBER 20, 2004. CONFERENCE ROOM 283, TWO WHITE FLINT
NORTH. ROCKVILLE, MARYLAND

12) 1000 - 10:05 AM. Opening Statement (Open) (MTRJTL)
The Chairman will make opening remarks regarding the
conduct of ioday's sessions,

13) 105 - 11:30 AM. i i
Open) (MTR/RKM)
The Commitiee wil receive an update by a representative of
the NRC staff on the status of activibies involving the LTR.

11:30 - 1:00 P.M.  **“*LUNCH***

14) 1:00-2:30P M. Consolidated Issue Resolution Status Repor (Open)
IMTR/MPL)
The Committea will receive an update from a represe niative
of the NRC staff on the current status of the Consolidated
Issue ResoluBon Status Report,

15) 2:30-430PM. ACNW 2005 Action Plan (Open) (MTRAUTL)
The ACNW Committee will conlinue its discussion of
potential topics for inclusion in the 2005 Action Plan.

THURSDAY, OCTOBER 21, 2004, CONFERENCE ROOM 283, TWO WHITE FLINT
NORTH. ROCKVILLE, MARYLAND

16) 8:30-8:35AM. Qpening Statement by the ACNW Chaiman (Open) (MTRAJTL
The Chairman will make opening remarks regarding the
conduct of today s session

17)  8:35-11:45AM. Ereparation of ACNW Reparts (Open) (All)
The Commitize wil discuss polential reports on:
17.1) U0, Dissolution (RFW/RPS)
17.2) Report on September 2004 Igneous Activity Working
Group (MTR/MPL)
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17.3) Draft ICRP Standard (MTR/NMC)

17.4) Report on License Termination Rule Update
(MTRRKM)

17.5) Consolidated lssue Resolution Status Report
(MTR/MPL)

18) 1145 -12:00 Noon Miscellaneous (Open)
The Commitiee wil discuss matters related to the conduct of
Commitiee activiies and matters and specific ssues that
were not completed during previous meelings, as time and
availability of information permit.

12:00 Noon  Adjoumn 154" ACNW Meeting

* Presentation time should not exceed 50 percent of the total time allocated
for a specific item. The remaining 50 percent of the time is resarved for
discussion.

* Thirty-five (35) hard copies and (1) electronic copy of the presentation
materials should be provided to the ACNW.

* ACNW meeting schedules are subject to change. Presentations may be
canceled or rescheduled to another day. W such a change would result in
significant inconvenience or hardship, be sure to verify the schedule with
Mr. Howard Larson at 301-415-6805 between 8:00 a.m. and 4:00 p.m., several
days prior to the meeting.
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