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FOREWORD
L

Stephen V. Kaye

The programs of the Health and Safety Research Division (ttASRD) encompass

applied and basic research conducted both in the field and in the laboratory. In addition,

the Division is involved in information management andhealth risk assessments. These

activities support our purpose and mission which is to provide a sound scientific basis for

the measurement and assessment of human health impacts of radiological and chemical

substar:ces. The breadth of our overall program is a strength which ranges from atomic

and molecular resolution of challenging problems to a macroscopic focus on man as the

receptor of impacts and increased health risks due to different energy technologies. Our

progress during the period covered by this report (April 1, 1990, through September 30,

1991) is well documented by open-literature publications, oral presentations, computer

data bases and information systems, educational contributions, and service in professional

organizations. Various internal and external awards and other citations provide assurance

that this work represents a creative addition to scientific knowledge.

A major realignment of the Division's organizational structure has provided more

focused capabilities to achieve our purpose and mission. This did not involve changes

within groups, only realignments at the section level.

The new position of Associate Division Director was filled by Barry Berven. His

major _csponsibilities include strategic planning, technology transfer, self assessment,

and assisting the Division Director in all line management functions. Berven has

extensive management and field experience from his previous position as Head of tile _,
Environmental Measurements and Applications Section. The Office of Risk Analysis led

by Curtis Travis was dissolved, and the Risk Analysis Section was formed in its place.

Robin White was named Group Leader of the Section's Hazardous Waste Group, which _

provides major risk analysis assistance to the Martin Marietta Environmental Restoration

Program. Mary W. Francis was also named as Group Leader in the Biomedical and

Environmental Information Analysis (BEIA) Section to provide vital assistance in Energy

Systems and ORNL environmental safety annd health compliance issues. Paul Rohwer

transferred to HASRD to become Head of the Assessment Technology Section after _-

serving for several years as the Oak Ridge National Laboratory (ORNL) Environmental
=

Coordinator. The Health Studies Section (HSS) was assimilated by other sections

- _ ,---..--._ ,,.,_ .....



following the departure of Alan Hawthorne, former Head of HSS. He did an excellent

job of providiag leadership for the Section_for over three years. The four Groups in the

Section were realigned as follows: The Nuclear Medicine Group and the Metabolism and

Dosimetry Group were moved to the Assessment Technology Section; the Health Effects

Group was transfened to the Biological and Radiation Physics Section; and the Advanced

Monitoring Development Group became a part of the Chemical Physics Section. A

current organization chart of the Division is included in the appendix to this progress
report.

Health risk assessments continued to be a major activity for the Division in basic

methodology development as well as in risk analysis applications of local and national

importance. This capability of HASRD and several other ORNL divisions was brought to

better focus by the creation of the ORNL Center for Risk Management under the ORNL
Associate Director for Environmental, Life, and Social Sciettces. The new Center is

headed by Curtis Travis and utilizes staff from HASRD and several other ORNL

divisions. An important activity of the Center is to provide support to the Environmental

Restoration Program and other major Department of Energy programs in environment,

safety, and health. Our goal is to attain national recognition for the Center, which

combines scientific talents at the Laboratory in health, environmental, social, and

economic analysis to successfully address major risk-related problems that result from

energy technologies.

Loucas Christophorou was named a Senior Corporate Research Fellow of Martin

Marietta Energy Systems, Inc. His appointment recognizes a career of outstanding

accomplishments in molecular, radiation, and discharge physics. He thus has joined the

select few in Energy Systems who have attained the highest level possible for a scientist at
ORNL.

Division staff have continued to win recognition for extraordinary creativity in basic

research and in applied programs. During the reporting period, seven patents were

awarded for a variety of inventions that ranged from a radiopharmaceutical product to an

optical data storage device based on surface enhanced Raman absorption spectroscopy.

Two R&D 100 awards were won by HASRD staff. Mark Buckner shared an R&D 100

award tbr a new radiation dosimetry reader system, and Prem Srivastava earned the other

for an innovativeradiolabeling compound for attaching and retaining radioactive iodine on

proteins and tumor-specific antibodies while maintaining their intended functions. Their

achievements bring the Division's total to eleven R&D 100 awards in the past eleven
years!

- vi
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In 1985, the Division established the Excellence in Research Award to be presented

annually to a HASRD staff member for achievement in either applied research (even-

numbered years) or basic research (odd-numbered years), The awm'd is given for creative

and innovative contributions to science as judged by a panel of senior ORNL staff. C, H.

(Winston) Chen was the 1990 recipient for his development of a variety of innovative

measuring devices including, but not limited to, new fluorocarbon detectors.

The Distinguished Achievement Award instituted in 1989 for support staff was

awarded to four individuals during the 18 months covered by this report. The 1990 and

1991 Distinguished Achievement Awards for Administrative Support were presented to

Debbie Barslund and Brenda Ramsey, respectively. The 1990 and 1991 Distinguished

Achievement Awards for Technical Support were presented to Jim Thate and Marilyn

Langston, respectively, These awards help to bring focus on the vital role played by the

Division's support personnel in all aspects of our programs, but especially in relation to

successful teamwork between research and support staff.

Four HASRD staff members were honored during Energy Systems Awards Night

ceremonies for outstanding achievements in 1990. P. C. (Prem) Srivastava received the

Publication Award for a paper describing a new radioiodine tagging system for nuclear

medicine applications. Steve Allman and Ron Phillips shared the Technical Achievement

Award for their collaboration in implementing resonance ionization spectroscopy

applications, The Operations and Support Award was presented to Paul Rohwer for

contributions to development and implementation of an innovative intemal health physics

technician training program.

Other noteworthy awards include Senior U.S. Scientist Awards from the Alexanderz

von Humboldt Foundation for collaborative research in Germany received by both Loucas

Christophorou and Russ Knapp. Christophorou is involved in a year of collaborative

research on excited states of liquids, and Knapp is pursuing laboratory and clinical

application of radiopharmaceuticals developed in HASRD. In addition, Jim Turner was

invited to spend four weeks at the Institut fur Strahlenschutz, Forschungszentrum fur

Umwelt und Gesundheit, Germany, to initiate long-term collaborative studies on the

quantification of radiation interactions for describing biological effects.
=

Kowetha Davidson and Robert Young were appointed Diplomates of the American

Board of Toxicology. Certification was earned after successfully completing a
=

comprehensive written examination as well as satisfying other requirements based on

toxicology experience. This recognition not only enhances their cm :_rs, but also reflects
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well on the toxicological analyses and data bases produced by the BEIA Section of
HASRD.

The Division enjoys a leadership position in several important areas of R&D and has

organized and sponsored six major symposia and conferences. These successful

meetings helped promote exchange of scientific information with rese_chers from other

institutions while at the same time served to maintain the reputation of HASRD and

ORNL in the scientific community.

Overall, there was little change in the number of staff or total budget since the

previous reporting period. However, the composition of our program continued to

change in favor of risk analysis, site characterization, enviro_imental assessments,

information management, and other applied areas, while basic research was static in

number of staff and budget. In order to maintain successful basic research programs, we

have found that it is necessary to devote much more effort on marketing and justifying

new requests for support. We expect this trend to continue for some time. Other

important factors and needs have been identified in our strategic and long range planning

process. Among these are inadequate facilities, lack of sufficient young staff in our basic

physical science programs, difficulty in recruiting qualified staff in certain disciplines

needed for hazardous waste and environmental restoration projects, and inadequate capital -_

equipment funds to purchase the equipment and computers necessary for maintaining
excellence.

By ali indications, the Division's programs remain competitive along a broad

scientific front and enjoy leadership positions in our strongest areas. Science is an

exciting business that must be constantly changing to be competitive. These changes in

our programs are seen as the necessary response to challenges that we must meet to ---

maintain our status as a first-class research organization. The excitement of discovery and

the successful completion of projects are among the rewards we seek.
_

=

_

r
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1. ASSESSMENT TECHNOLOGY SECTION

P. S. Rohwer, Head

staff

Research:

K. R. Ambrose 1 D.C. Landguth
B. A. Berven R.W. Leggett
P. A. Brimer C.A. Little
D. E. Bohrman L.M. McDowell.-Boyer
K. J. Brown D.W. McPherson
M. A. Buckner S. Mirzadeh
A. P. Callahan C.A. Muhr
R. F. Carrier N.B. Munro 1
W. H. Casson M.E. Murray
W. D. Cottrell J.E. Nyquist
M. T. Cristy J.E. Peterson
T. A. Cronk D.A. Pickering
K. S. Dickerson R.E. Rodriguez
C. S. Dudney C.S. Sims
M. L. Espegren P.C. Srivastava
D. E. Fields D.R. Smuin
R. D. Foley G.H. Stevens
R. B. Gammage R.E. Swaja
F. G. Gardner J.E. Thate
D. W. Greene 2 D.J. Thorne
J. W. Haas, III E.A. Wachter
D. K. Halford S.J. Wallace
S. C. ttall J.K. Williams
C. A. Johnson D.L. Wilson
G. D. Kerr M.J. Wilson
F. F. Knapp, Jr. D.A. Witt
D. C. Kocher K.M. Woynowskie
B. J. Krall E.A. Zeighami

Technical Support:

J, F. Allred R' P. Lent
S, N. Burman R, A. Mathis
R. L. Coleman V.P. Patania
J, R. Davidson G.A. Pierce
R. C. Gosslee E.M. Pilz
M, K. Jensen D, E. Rice
R, R. Knott D.A. Roberts
C, R, Lambert D, A. Rose



T, R. Stewart J, E, Wilson
P. F, Tiner W, Winton

Administrative Support:

L, K, Ailey L. Hamm 3
D, K, Barslund S, E, Huckaba
T, L. Bradford 1 O, V. Jennings 1
A, W. Brown 1 C, D, Retolaza
L. E, Collins S. G, Rogers
N. F, Delene 3 G, G. Shearin
D. F. Dickerson L. H, White 1
T. J, Graves

Guest Scientists:

L. L, Cole A, Moreno
E. C, Lisic R.A. Zingaro

Consultants:

A, Babich J.A. Mclntrie
D, Barth M. Ozbilgin
T, A, Burke G, Paulson
M. M. Carrabba J.W. Posston
M. F. Catania A.D. Sauter
J. A, Cherry J. Solyst
M, R. English T, Spittler
C. Glore M.G. Stabin
M. M. Goodman J, Stubbs
R. Johnson S, R. Sturm
P. G, Kale P.K. TerKonda
M, Marcus W.F. Whicker
M. Miller L, R. Williams

Students:

J. A. Bacon W, I. Kaechele
B. C. Bauer S.S. Kilgore
S. L, Blevins S.J. Lambert
R. L. Clemons A.T. LaSirena
F. G. Dolislager H.G. Lawson
M. W. Enghauser E, Y, Lee
R. R, Fuller S, M, Lee
D. D. Goff S.M. Lewis
T. E. Huston M, A. Lindsey
K, M. Jahn K, L. Marshall
C. M, Johnson D. F, McDuffie



I,. D, McGinn R, A. O'Connor
D. D. McKinney D.R. Purdy
C. N. Millsaps S.S. Todd
L. M. Mishu J.J. Walls
A. K. Moo_ F.L. Wang
B. J. Moore J.C. Wright

Subcontractors;

J. P. Abston J.M. Lovegrove
T. M. Allen D.C. Marty
M. F. Amer R.L. Meredith
C. D. Ashe M.E. Mumby
R. D. Bagley G.D. Overton
K. G. Bell A.T. Payne
S. M. Berkoff J.L. Payne
W. H. Burke R.G. Phillips
A. C. Butler S.E. Potter
S. L. Campbell C.E. Ramsey
F. I. Case J.R. Rau
G. N. Case J.A. Rice
G. H. Cofer E.K. Roemer
N. L. Conklin P.D. Roundtree
D. J. Corona M.E. Ruth
H. L. Dennis R.J. Saultz
J. C. DePriest E.P. Schlauger
P. V. Egidi R.M. Schlosser
D. B. Ertel D.L. Sellers
R. E. Faw B.A. Shaffer
S. M. Field W.H. Shinpaugh
D. S. Foster W.L. Sims
W. L. Foutz S.M. Smith
C. C. Francis J.M. Springer
L. L. Friese G.K. Stowe
C. L. Gist S.B. Swartz
D. A. Gibson S.H. Tidwell
C. Griffith S.A. Tighe
K. A. Hebbard H.A. Tochtrop
T. D. Herrera J. Wade
R. F. Hughes M.E. Ward
A. R. Jones A.L. Weber
A. K. Klitz R.J. Watson
L. R.l.esperance S.M. Welch
N. F. Lewis L. West
D. S. List J.L. Zutman
D. A. Locke

Postdoctoral Felk_w:

A. Hasan



Loanees from other divisions:

E. G. Bailiff 4 W.L. Robbins 6
L. B. Holland 4 J.C. Ryman 7
P. M. Kearl 5 A.L. Sjoreen 7
N. E. Korte 5 R.C. Ward 7
A. D. Laase 5
F. E. Muggridge 4

1Leave of absence.
"-Part-time e:nployee.
3Human Resources Division.
4Research Reactors Division.
5Environmental Sciences Division.
6Instrumentation and Controls Division.
7Computing and Telecommunications Division.

Research, development, and operational applications activities in the Assessment

Technology Section have all expanded during thJ_ reporting period due to program

growth and the addition of two groups formerly in the Health Studies Section. True to its

mission, the section is focused on the development and application of advanced

technologies to identify and quantify parameters of demonstrated importance in assessing

human health. The capabilities and accomplishments of the section's six groups span a

broad range, from radiological and chemical surveys of federal facilities, development of

new survey methodologies, and development of advanced photonics for environmental

measurements, to measurement and calibration of instrumentation and dosimeters in

radiation detection, development of radiation exposure-dose relationships, and design and

development of radiopharmaceuticals and radionuclide generator systems for use in

disease diagnosis and therapy.

Radiological and chemical surveys are conducted by the Oak Ridge-based

Measurement Applications and Development Group and the Grand Junction-based

Pollutant Assessments Group. Surveys are conducted for numerous programs and

sponsors, for a variety of purposes (e.g., characterization surveys to e._tablish a need for

remedial action, follow-up surveys to verify success of remediation, and methodology

development and application to support facility performance assessments). Research and

development in this area ,_as improved in situ measurement capabilities in the field and



seeks to replace expensive time-consuming laboratory analyses with quick less-expensive
field measurements.

The Measurement Systems Research Group also is providing advanced field

monitoring devices and capabilities. Research and development efforts of this group have

produced in situ chemical pollutant measurement capabilities using fiberoptic devices and

new radiological monitoring and screening tools for field measurement of actinides,

transuranics, radon, and in situ measurements of alpha and weak beta radiation. Applied

activities of the group include field monitoring for solvents and fuel contamination and

renewed interest in indoor air quality, with particular growth in programs for radon

assessment and mitigation.

The focus of the Dosimetry Applications Research (DOSAR) Group continues to be

improved quantification of radiation dose. Facility resources of this group changed

significantly because operation of the Health Physics Research Reactor (HPRR) was

permanently discontinued while the Radiation Calibration Laboratory (RADCAL) became

fully functional. RADCAL is proceeding toward full certification by the National Institute

of Standards and Technology as a secondary standards calibration laboratory. This

facility is currently being used by Energy Systems organizations for research, dosimetry

calibration, and instrument development and calibration. The faci!ity soon will be

available to outside users. The DOSAR staff continues to conduct numerous dosimetry

activities including the internationally recognized and heavily participated Personnel

Dosimetry Intercomparison Studies.

Research efforts of the Metabolism and Dosimetry Research Group continue to be

directed toward the development of radiation exposure-dose relationships. A particular

focus of the group is its development of anatomic and biokinetic models to appropriately

describe the age-specific nature of exposure-dose relationships. The work of this group

continues to be cornerstones for radiation protection guidance documents of the National

Council on Radiation Protection arid Measurements (NCRP), the Medical Internal

Radiation Dose (MIRD) Committee of the Society of Nuclear Medicine, and the

International Commission on Radiological Protection (ICRP). The work of this group is

also fundamental to the evaluation of diagnostic and therapeutic procedures involving

radiophan-naceuticals and machine-produced radiation. At this point, the work of the

Metabolism and Dosimetry Group interfaces with that of the Nuclear Medicine Group.

The Nuclear Medicine Group specializes in the design and development of new
=

tissue-specific radiopharmaceuticals for diagnostic and therapeutic applications in nuclear

medicine. Specific research activities of the group include radiopharmacet_tical synthesis

l
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and testing, biochemical determination of mechanisms of radiolabeled agent uptake and

retention, and preparation and development of processing techniques for radionuclides

and radionuclide generators. The restart of the Oak Ridge National Laboratory (ORNL)

Hi.gh Flux Isotope Reactor (HFIR) in June 1990, restored a major resource for this

group. Collaborative development and clinical testing of radiopharmaceuticals developed

by this group continue to benefit from more than 20 Medical Cooperative Programs at
clinics, universities, and other research institutions in the United States and abroad.

Education, training, and university interactions are integral components of the

technology transfer process in this section. Also there have been a number of patent

applications and invention disclosures.

MEASUREMENT APPLICATIONS AND DEVELOPMENT

The primary activities of the Measurement Applications and Development (MAD)

Group are aimed at detecting radiological and chemical pollutants in the environment and

assessing the impacts of these pollutants on the health and safety of exposed individuals.

In support of' these objectives, the group performs three major activities: (1) identifying

potential locations of environmental pollutants; (2) characterizing radiological o1'chemical

pollutants with regard to location, type, and concentration; and (3) conducting research

and development of instruments and techniques to advance survey and assessment

capabilities. Based on existing expertise and equipment, the MAD Group has the

capability of detecting and characterizing any radiological or chemical pollutant of concern

to the general public.

Much of the radiological characterization work performed during the reporting period

was in support of the Department of Energy (DOE) Formerly Utilized Sites Remedial

Action Project (FUSRAP), which is funded through the Office of Environmental

Restoration and Waste Management. This work involved surveying and identifying

properties requiring remedial action in the vicinity of sites designated by DOE. Funding

for this work, which has been almost constant for the past few years, decreased slightly

for the review period but should increase during the next period. Comprehensive

radiological characterizations were conducted at Painesville, Ohio; Beverly,

Massachusetts; Indian Orchard, Massachusetts; Tonawanda, New York; Lodi, New

Jersey; Granite City, Illinois; and Pittsburgh, Pennsylvania. Preliminary surveys were

conducted at New Kensington, Pennsylvania; Tonawanda, New York; Maywood, New

Jersey; Washington, Pennsylvania; and Springdale, Pennsylvania. In addition, surveys



to verify remedial action were conducted in Tonawanda, New York, and Lodi, New

Jersey. Recent directives from DOE indicate that acoping, characterization, and

verification activities in support of the FUSRAP effort will continue for several years.

In addition to the FUSRAP work, major radiological pollutant characterizations were

conducted at the Portsmouth Gaseous Diffusion Plant in Portsmouth, Ohio, and at the

Y-12 Plant in Oak Ridge, Tennessee. The outdoor areas of the Portsmouth site were

completely characterized, and a summary report is being prepared. At Y-12, the group is

currently conducting a radiological characterization of all indoor areas, which is scheduled

to be completed at the end of FY 1992. Als(), radiological characterization surveys in

support of the ORNL Environmental Restoration Program were continued throughout the

reporting period with five sites being characterized and summary reports issued. Results

of these surveys are being used to identify and prioritize areas requiring remedial action at
ORNL.

In addition to the radiological surveys, the group conducted chemical and mixed-

pollutant characterizations at the Y-12 and K-25 sites in support of corporate

environmental restoration programs. This work included field sampling to detect and

assess all types of environmental pollutants, preparation of site-specific sampling

procedures and health and safety plans, and evaluation and reporting of measured results.

Staff members also coordinated (1) removal of several underground storage tanks at the
r

three Energy Systems sites in Oak Ridge; (2) soil gas sampling for organic pollutants at

Y-12; (3) lead characterization at the Central Training Facility at Y-12; and (4) training for
hazardous material worker certification.

Other efforts in support of environmental pollutant characterization included

preparation of a radiological survey procedures manual for DOE's Office of

Environmental Health, evaluation and application of liquid scintillation techniques to

analysis of soil samples, development of a comprehensive computerized sample tracking

and data management system, and development of surface contamination limits for release

• of material and buildings. The survey procedures manual is a major effort that will be the

basis for all radiological contaminant surveys at DOE contractor and field office facilities.

In addition, a bus-size mobile field laboratory was designed, procured, and equipped for

radiological surveys. This vehicle provides ORNL with state-of-the-art capabilities for

field analysis of samples and chm'acterization of ali types of environmental polluumts. The

experience and capabilities acquired through the expanding environmental pollutant r-
=

characterization work will continue tc) advance methods and instruments used for o



environmental assessments and to support technology transfer through publications,

_.,resentations, and workshops,

POLLUTANT ASSESSMENTS

The Pollutant Assessments Group (PAG) has three major missions. First, the staff

continues to be involved in field surveys for radiological contaminants at a variety of

sites. Surveys are conducted to determine the need for remedial action or to verify the

success of remedial action. Second, the staff conducts remedial investigation/feasibility

studies (RIFFS)or Resource Conservation and Recovery Act (RCRA) field investigations

(RFI) at federal facilities contaminated with a variety of chemical pollutants. These

projects may include sampling of soil, soil vapors, surface water, groundwater or biota

from contaminated areas or wells installed in nearby aquifers. Third, the staff conducts

performance assessments of new or proposed DOE waste disposal facilities to estimate

the potential environmental transport and human heath risk from operation of the facility.

The group has been involved in a variety of projects associated with radiological

contamination of the environment. Involvement in the Uranium Mill Tailings Remedial

Action (UMTRA) Project is drawing to a conclusion. The PAG's Inclusion Survey

Contractor activities have produced over 12,000 property survey reports during the last

eight years. The PAG will continue to support UMTRA as the Independent Verification

Contractor (IVC) for remedial actions in Grand Junction through FY 1992. The PAG

also serves as the IVC for several other remedial action projects including tile remedial

action of the DOE Grand Junction Projects Office, remedial actions of properties by DOE

at the Monticello, Utah, Superfund site under the auspices of the Environmental

Protection Agency _PA) and DOE, and remedial actions at tile BORAX V facility at the

DOE Idaho National Engineering Laboratory, Idaho Falls, Idaho. The PAG staff also

conducted an extensive field survey of the former White Point Nike Missile Base in

Southern California using the UltraSonic Ranging and Data System.

The PAG is currently conducting a variety of investigations of chemical

contamination at DOE and Department of Defense facilities. The PAG has provided major'

support for the RCRA program at the DOE/Kansas City Plant operated by Allied-Signal

Corporation. PAG staff have also conducted RI/FS or similar projects at Fallon Naval

Air Station, Nevada; Reno Air National Guard Base, Nevada; Tucson Air National Guard

Base, Arizona; and Paducah Gaseous Diffusion Plant, Kentucky.

i



PAG staff are conducting performance assessments of two new disposal facilities at

the Savannah River Plant, the Saltstone Disposal Facility, and the E-area vaults, as well

as another at the U3ahat facility at the Nevada Test Site, These projects include modeling

of environmental transport including groundwater transport, radionuclide decay, and

foodchain transport, to forecast potential dose to intruders or surrounding populations. A

major task on the Savannah River Plant project has been the management of teams from

INEL and Washington Hanford who are contributing a portion of the modeling.

PAG staff are involved in a variety of research projects to improve field accuracy and

precision of in situ measurements. Measurements of natural colloids in groundwater were

taken to develop the colloidal borescope, which is designed to provide in situ

measurements of groundwater velocity. Such a device can greatly improve the input data

used in groundwater transport models. Colloidal measurements were taken at sites in

Kansas City, Missouri; Georgetown, South Carolina; Portland, Maine; Oak Ridge,

Tennessee; Cape Cod, Massachusetts; Grand Junction, Colorado; and Fallon, Nevada.

The staff is also working to develop a con'elation between various field measurements and

results of sampling and laboratory analysis. The goal is to supplant expensive and slow

laboratory analysis with cheaper and quicker field measurements. The PAG staff has also

described the geologic condition of the various sites in a variety of reports and

publications.

MEASUREMENT SYSTEMS RESEARCH

Providing new and state-of-the-art field monitoring devices and capabilities is the

principal function of the Measurement Systems Research (MSR) Group. In doing this, a

balance of basic research and applied field programs is maintained.

Basic research projects are mostly directed at the solution of specific problems.

Research and development is conducted that yields innovative fiberoptic, field monitoring

devices for in situ measurements. Specific examples include the fiberoptic derivative

ultraviolet spectrometer intended for making down-well measurements of trace

constituents of hydrocarbon fuels in groundwater at contaminated DOE sites; an advanced

prototype is now available. An earlier Laboratory Directors' research project to study

surface-enhanced Raman spectrometry (SERS) has branched into two new programs: a

DOE-sponsored program to produ_,-_a portable monitor for weapons treaty verification

and another program involving electrospectrochemical research under sponsorship of

DOE's research development, demonstration, testing and evaluation (RDDT&E) program,



lO

in collaboration with EIC, Inc. of Boston, for in situ detection of chlorinated aliphatic

solvents in groundwater. We have also initiated a new Raman spectroscope projeOt with

the Robotics & Process Systems Division for making direct chemical measurements

inside waste storage tanks. New fiberoptic techniques are also being exploited to evaluate

the spectroscopic properties of highly toxic warfare agents. This program is being

sponsored by the U.S. Army Chemical Research, Development, and Engineering Center.

New radiological monitoring and screening tools for site restoration, and

decontamination and decommissioning are being promoted. Photoelectron rejecting alpha

liquid scintillation spectroscopy (PERALS) is being adapted for ultrahigh sensitivity field

measurement of select actinide and transuranic radionuclides in soil, dust, and airborne

samples. A modified procedure has allowed radon in water to be measured with a

minimum level of detection of 5 pCi/L,. PERALS is also playing a major role in studies

of surface contamination and airborne resuspension factors at a former Weldon Spring,

Missouri, uranium processing plant, which is soon to be demolished and the site retun:ed

to the private sector. Based on the MSR group's experience in solid state radiation

dosimetry, a program has been started to evaluate integrating alpha-track detectors and

exoelectron detectors. These passive devices can make in situ measurements of alpha and

weak beta radiation in difficult-to-access locations, as well as verify that decontamination

has been completed satisfactorily.

Applied DOE site restoration activities are expanding rapidly. We are developing a

close and integrated working relationship with the Measurement Applications and

Development Group; together we provide field monitoring services on short notice for

Y-12. Site evaluations for solvent and fuel contamination were conducted at formerly

utilized sites in Pine Ridge, Buffalo Mountain, and Chestnut Ridge. At Y-12, a major

new project is starting involving simultaneous field screening and reference laboratory

analyses. Soil samples for the sewer line upgrade are being collected and analyzed for +
5

both chemical and radiological contaminants to determine whether these soils qualify as
mixed waste.

In addition to projects directed at hazardous waste problems, the MSR group has

major programs in indoor air quality research, with an emphasis on indoor radon

problems. A goal of DOE-Office of Health and Environmental Research's (OHER) radon

program is to identify the 100,000 "hottest" houses in the United States. In order to

achieve part of this goal, it is important to understand the mechanisms causing seasonally --

magnified indoor elevations of radon in hilly karst regions of the southern Appalachians.

Clusters of "hot" houses exist in regions where the natural uranium background is not :_
=
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particularly high. Large reservoirs of radon-bearing soil gas exist in networks of

underground solution cavities. We have shown tt_at houses able to tap these reservoirs at

certain times of the year can qualify for the "hottest" category.

The screening phase has been completed at 260 bases under the U.S. Navy's Radon

Assessment and Mitigation Program (NAVRAMP). High radon levels in Mechanicsburg,

Pennsylvania, Guam, and a children's day care center in Bermuda were confirmed during

immediate, follow-on site assessments. The team also carried out temporary mitigation

on problem buildings. NAVRAMP is now in the general assessment phase with

measurements completed at about 25 % of the 100 bases where prior screening indicated

indoor radon exceeded 4 pCi/L. The _ ;e of 400,000 alpha-track, charcoal, and electret

type detectors is required for completion of the assessment phase. A new radon

assessment program has been started for the UIS. Post Office. The first phase entails

assessment of radon inside 34 buildings leased to the General Services Administration by

the Post Office. Service is also being rendered to the U.S. Air Force for training in radon

diagnostics and mitigation.

A study is being conducted of toxic emissions from high sulfur coal briquettes that

are being considered as alternative, domestic cooking fuels in Pakistan. The study is

supported by the Agency for International Development. Additives of slaked lime, clay,

and oxidant are intended to reduce the emissions of SO2 and smoke to levels that pose

health hazards no greater than those posed by the burning of traditional fuels such as

wood and dried cow dung.

Other indoor air quality activities involve recent editorship and publication of the

American Industrial Hygiene Association's (AIHA) book, The Practitioner's Approach to

Indoor' Air Quality Investigations, and the organization of committee involvement with

Indoor Air '93 in Helsinki, Finland, via AIHA sponsorship.

Since the last progress report, our programs have more than doubled in size and

complexity, Our ability to function successfully as a conduit, bringing together

HASRD's more basic research groups and the applied field activity groups of the

Assessment Technology Section, is requiring ever increasing integration and collaboration

across group and section lines.

DOSIMETRY APPLICATIONS RESEARCH

Dosimetry Applications Research (DOSAR) Group activities are directed toward °

improving the quantification of the radiation dose received by individuals, Such activities
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are a portion of the Division's mission of assessment of impacts of energy-related

technologies on human health, The primary research tool of the DOSAR Group is the

Radiation Calibration Laboratory (RADCAL).

RADCAL has been made fully functional, Appropriate safety committees have been

satisfied, and a Protocol Document has been prepared and issued, Application for

certification by the National Institute of Standards and Technology as a secondary

standards calibration laboratory has been filed for one of our gamma sources (it will

continue on a source-by-source basis), RADCAL is now being used by DOSAR

personnel for research; by Environment, Safety, and Health (ES&H) personnel for

various dosimetry calibration jobs; and by Instrumentation and Controls for instrument

development and calibration, Appropriate arrangements with ORNL's Work for Others

personnel and DOE have been made that renders RADCAL accessible to outside users.

The Fifteenth and Sixteenth Personnel Dosimetry Intercomparison Studies (PDIS 15

and PDIS 16) were conducted using various RADCAL radioisotopic sources. A total of

50 organizations submitted 1,340 dosimeters for PDIS 15 in 1990. A total of 69

organizations submitted 1,847 dosimeters for PDIS 16 in 1991; this was the most

comprehensive PDIS ever conducted, The results of these two annual studies provided

us with an indication of the current international status (there were a total of 26 non-U.S.

participants) of personnel radiation dosimetry,

DOSAR staff members performed in a number of other important dosimetry

activities. Several staff members (1) made detailed preparations for conducting the Third

Conference on Radiation Protection and Dosimetry in Orlando, Florida, on October 21-

24, 1991; (2) assisted ES&H personnel by implementing a nuclear accident dosimetry

system using the ES personnel dosimeter; (3) received an R&D 100 award for

involvement with the development of a new generation TLD reader; and (4) revised ANSI

N 13.11, the dosimeter performance test standard.

METABOLISM AND DOSIMETRY RESEARCH

The main task of the Metabolism and Dosimetry Research (MDR) Group is to

develop information on the radiation exposure-dose relationships through modeling the

biokinetics of radionuclides within the body and modeling the deposition of ionizing

energy within radiosensitive tissues ft'ore these radionuclides and from radiation

externally incident upon the body. Such exposure-dose relationships are the cornerstone
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of radia,lon protection and also serve an important role in the evaluation of medical

diagnostic procedures involving use of radtoph_u'maceuticals and X-ray machines.

Biokinetic models developed in the past to describe tile behavior of radioactive

elements have been derived on an empirical basis, that is, by fitting simple mathematical

expressions to available element-specific retention data for adult humans and laboratory

animals. Such mathematical expressions provide some basis for calculating integlated

doses from radionuclides but, in general, have no discernible correspondence to the

physiological processes actually controlling behavior of the radionuclides in the body.

Development of models describing the biokinetics in persons other than a hypothetical

young adult male has required a substantial departure from this approach because of the

scarcity of element-specific data for special populations.

As far as is practical, the models currently being developed by the MDR group

explicitly depict the tissues and physiological processes controlling the movement or

retention of radionuclides in the body, The advantages of a physiologically realistic

approach are that it allows (1) incorporation of basic physiological information into the

model, (2) realistic treatment of decay products formed in the body, (3) meaningful

extrapolation of data from laboratory animals to humans, (4) meaningful analogies

between an element of interest and physiologically similar elements, and (5) linkage

between excretion of a radioactive e!ement and movement among body tissues and blood.

Biokinetic models developed by the group, as well as age-specific dosimetric models, are

featured in Publication 56 of the International Commission on Radiological Protection

(ICRP), which tabulates data on the organ dose per unit intake for individuals of various

ages.

Members of the group are involved in the work of wu'ious committees and task

groups for the National Council on Radiation Protection and Measurements (NCRP), the

Medical Internal Radiation Dose Committee of the Society of Nuclear Medicine, and the

ICRP. In addition, the group provides technical support to the work of the Radiation

Effects Research Foundation regarding the dosimetry of the A-bomb survivors; and

dosimetry expertise to the National Cancer Institute and various other working groups.

Of particular relevance to our research interests is the work of Scientific Committee 57 on

Internal Emitters of the NCRP and ICRP Comrnittee 2 on Secondary Limits (the task
2.

group on Revision of Reference Man, the task group on Age-Dependent Dose per Unit

Intake, and the task group on Dose Calculations). The MDR group also provides expert

assistance to the local radiological health protection organization to help improve the
t
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quality of radiological protection provided to contractor employees, guests, and the

public,

NUCLEAR MEDICINE

The Nuclear Medicine Program focuses on the design and development of new

tissue-specific radiophmlnaceuticals for diagnostic and therapeutic applications in nuclear

medicine. This program continues tc)recetve international recognition for the innovative

design and development of new radiophamlaceuticals and is funded by three major

projects through OHER, While the core program supports general radiopharmaceutical

research, two specialized projects support radioisotope research und radionuclide

generator development and research on radiolabeled nucleoside analogues,

In addition to the synthesis and testing of new radiopharmaceuticals for in vivo

nuclear imaging and therapeutic applications, research also encompasses biochemical

studies to determine the mechanism of tissue uptake and retention of the radiolabeled

agents in laboratory animals and in vitro systems. Another major area of research is the

development of new radiolabeling techniques for incorporation of radionuclides into

tissue-specific agents, and new methods have been developed for radioiodination of

molecules sensitive to the usual methods used for introduction of radioiodine, As an

example of new tissue-specific agents for diagnosis, several receptor-specific antagonists

have been designed, synthesized, and tested in animal models, Since changes in receptor

populations have been implicated in many neurological diseases, these new agents hold

promise for noninvasive in vivo imaging of cerebral serotonin and dopamine receptors.

The preparation and development of processing techniques of radionuclides and

radionuclide generator research is 'also an important area of research that complements the

development of new radiophamaaceuticals, The HFIR again became a major resource for

this program since its restart for routine irradiations in June 1990. The procedures

developed and incorporated into the Nuclear Medicine Group Procedure Manual are the

only procedures at ORNl., that have been accepted for target irradiations in the HFIR

hydraulic tube positions, In addition to the use of the HFIR for preparation of a variety of

radioisotopes used for radionuclide generator research (vide infra) and other research

projects, a new, improved electrochemical system has been developed for the facile

processing of zinc targets for the production of carrier-free copper-64 and copper-67, In

support of this project, the first comprehensive review of production capabilities of U.S.

reactors for medical radioisotopes has also been prepared.
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Radionuclide generator research also continues to be a major productive area of

research, The development of the first large-scale, clinical prototypes of tl_etungsten-188/

rhenium- 188 generator developed in this project has received widespread recognition, and

several new cooperative programs have been established to pursue the use of this

radioisotope. Rhentum-188 Is a potential replacement fc_rmany of the radioisotopes

currently used for attachment to tumor-specific antibodies for radioimmunotherapy, The

first osmium-194/Mdium-194 generator system has been developed in this project, which

provides carrier,.free iridium-194 as a potential new candidate for radioimmunotherapy

and other therapeutic applications.

Another important area of research involves the development of radiolabeled

nucleoside analogues for the potential localization and therapy of tumors. Since

nucleosides are major constituents of nucleic acids, they are attractive as carriers of

radioactive tags to tumor cells because of their increased cell division. A variety of

structurally-modified nucleoside analogues have been developed and are in vm'ious stages

of testing for tumor specificity in various in vitro and in vivo systems. The radioiodinated

and fluorine-18 radiolabeled acyclonucleosides are of particular interest for single photon

emission tomography and positron emission tomography, respectively,

Collaboration wtth external organizations and technology transfer are important

activities that bridge the gap between development and testing of new agents developed at

ORNL and their use at other institutions, Several invention disclosures and patent

applications were filed for new technologies developed at ORNL and their use at other

institutions, as well as the Nuclear Medicine Program. The Medical Cooperative

Programs involve joint research projects in conjunction with programs with special

expertise for further preclinical testing in both in vivo and in vitro models and for clinical

evaluation, Various new agents are evaluated in collaborative programs with over 20

Medical Cooperative Programs at clinics, universities, and other research institutions in

the United States and abroad.

Our collaborative studies with these agents in laboratory tumor models show

specificity for hypoxic tumors, As a new molecular nuclear medicine initiative,

radiolabeled nucleosides are being evaluated to study enzymes related to physiological

response of the normal vs, infected (tumor) tissue.

Finally, the clinical testing of new agents, developed in the ORNL Nuclear Medicine

Program in conjunction with clinical investigators, illustrates not only the acceptance of

our new technology but also the important transition from the laboratory to the clinic, A

recent example is the use of a new radioiodinated trtglyceride analogue, which has been
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designed, synthesized, and tested in preliminary clinical tests for the evaluation of fat

malabsorption resulting from pancreatic insufficiency. The use of this agent, which has

been named the "Wurfel test," involves a simple urine analysis, and may be an important

improvement over the currently used methods. In addition, the iodine-123-labeled methyl-

branched fatty acid analogue, BMIPP, developed in the ORNL proga'am for evaluation of

cardiac metabolism, is continuing clinical trials at several institutions in the United States

and Europe, and is also being used in a 12-center multicenter clinical trial in Japan by

Nihon Medi-physics, Inc. A similar ORNL agent, radioiodinated DMIPP, is now

commercially available frona Cygne, Inc., in Belgium. The balance between basic

rese_u'ch and development at ORNL and interaction with key programs at other institutions

continues to fc_rmthe basis for a strong Nuclear Medicine Program at ORNL.



2. BIOLOGICAL AND RADIATION PHYSICS SECTION

R. N, Hamm, Head _

Staff :

Research:
I

D, P. Allison D, R. James
E, T, Arakawa T, D, Jones
J, C. Ashley S. P, McKenzie
T. A. Callcott I L.A. Pinnaduwage
J. G. Carter R.H. Ritchie
L. G. Christophorou I. Sauers
O. H. Crawford J.E. Turner :
C. E. Easterly R.L. Tyndall
M. W. England R.J. Warmack
T. L. Ferrell A.P. Watson
B. E. Hingerty H. Yoshida

Administrative Support:

J. E. Carrington S.L. Huling
J. A. Cripps B.H. Kimmel
D. C. Crowell B.L. Ramsey

Consultants:

R. E. Alexander W. Gibson
V. E. Anderson C.B. Hamilton
J. S. Bertram G.H. Hannan "
S. R. Broshar H.H. Hubbell, Jr.
P. C. Gailey S.R. Hunter
W. A. Garrison H.A. Wright

Guest Scientists:

E. K. Bowman J.K. Hoffmeister
P. D. Breeden B. llhnan
P. M. Echenique K.S. Ironside
R. D. Edge B.H. Khare
F. Flores E. Lesniewski-Choquet
F. J. Garcia de Abajoo J.R. Manson
J. P. Goudonnet R.K. Matsunami :
S. D. Hamilton D.L. McCorkle
D, L. Hedden J. S, Mittelman :



18

L. R. Painter C.C. Sung
J. M. Pitarke P.S. Tuminello
R. C. Reddick A.A. Vass
J. A. Spain W.C. Wilson

SttMents:

P. M. Adam A.J. Lourenco
M. S. Badlani J.A. Luna
D. L. Bailey C. Meisse
A. Bitouni M. Namioka
B. C. Bond J.E. Parks
D. B. Boyles M. Perdereau
R. A. Cacheiro R.C. Reddick
A. C. Chang L. Salomon
J. Y-C. Chang J.P. Sawyer
G. Chen S.H. Sharp
E. G. Furlong M.A. Stanley
J. A. Goetz D.P. Tsai
A. P. Gove P.S. Tuminello
A. B. Holland S.B. Utter
A. Huang K.R. Uziel
T. E. Huston P.A. Vanderhoff
R. A. Jernigan S.M. Weeresinghe
T. J. Kreutz J.E. Wigton
N. K. Krishna L.E. Williams
J. Lawn Z.C. Wu
E. B. Lee L..Zhou
I, [.,ee

Postdoctoral Fellows:

P. G. Datskos T.G. Thundat
H. Faidas P.A. Vanderhoff
I. Lee V. Zabel
R. C. Reddick X. Zheng

Loanees from other divisions:

K. B. Jacobson 2 S. McElhaney 3

1Part_time employee. °
2Biology Division.
3Instrumentation and Controls Division.



19

Activities within the Biological and Radiation Physics Section consist primarily of

basic physics research studies directed toward providing new scientific knowledge about

the fundamental properties of matter in all phases (gas, liquid, and solid) and, in

particular, of processes and mechanisms important in the interaction of pollutants with

biological materials. The section also develops and improves methodologies to assess the

impact and risk of various technologies on human health. Both theoretical and

experimental studies are included in the section's research activities, which involve state-

of, the-art technology in many areas, such as scanning tunneling microscopy, surface-

enhanced Raman scattering, soft X-ray emission spectroscopy, and computer modeling.

Some of the research highlights of the past 18 months in each of the five groups in the

section are reported below.

The section continues to have significant interactions with many other research

institutions, both in the United States and abroad. Eight visiting scientists from foreign

institutions, 18 visiting scientists from U.S. institutions, and 43 students worked within

tile section at various tin'resduring this rep()rting period.,

ATOMIC, MOLECULAR, AND HIGH VOLTAGE PHYSICS

The research program of the Atomic, Molecular, and High Voltage Physics Group is

devoted to the study of electron-molecule interactions and negative-ion processes,

electron-excited molecule interactions, interphase physics, the electrical properties of the

liquid state of matter, and the basic physics of gaseous dielectrics, pulsed power

switches, and radiation detectors.

We have developed a method for studying electron attachment to short-lived (<10.8s)

electronically-excited states of molecules and have observed the first photoenhanced

electron attachment to such states. We have recently observed slow electron attachment to

superexcited states (presumed to have lifetimes .--10-9S) of tertiary amines and nitric oxide

using this technique; these states have an estimated electron attachment cross section over

one billion times larger compared with those of the respective ground states.

A new, two-laser photoconductivity technique has been developed that allows

measurement of binding energies of electrons tomolecules/atoms/radicals in liquids. The --
z

technique is currently being developed to allow-in addition--measurements of

photodetachn_ent cross sections in liquids. The first results using this new technique have

been obtained for C6F6" in liquid tetramethylsilane (TMS); they indicate that the

photodetachment threshold for C6F6" in TMS (T = 300 K) is ~1.6 eV, and that the
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photodetachment cross section for this anion exhibits maxima due to photoexcitation of

the anion. Our work on the systematic study of the electron transport properties of fast

dielectric liquids/mixtures provided the most accurate electron drift velocity and electron

drift mobility data to date on these systems. Our measurements proved valuable to the

development of new media for advanced radiation detectors.

Temperature-enhanced electron detachment from a long-lived (lifetime ,-.9 tis)

negative ion has been observed and quantified. The autodetachment of the long-lived

c-C4Fr" anion was found to increase profoundly with increasing temperature, T, above

ambient, especially above--450 K. Under the same conditions electron attachment to

c-C4F6 was found to decrease with increasing T above -.450 K. This is the first time that

the effect of temperature on both processes (electron detachment and electron attachment)
has been established.

The profound effect of vibrational excitation of molecules on electron transport has

been demonstrated for the first time. Fast (high electron drift velocity), cool (low electron

diffusion), and efficient (high electron yields) detector gases have been identified (e.g.,

Ar/CF4/CO2, Ar/CFdH20) from a knowledge of their electron chift velocities, electron

impact ionization, electron attachment, electron scattering, and electronic energy levels.

The first comprehensive review of electron-excited molecule interactions has been

completed and was presented as an invited lecture at the 20th International Conference on

Ionization Phenomena in Gases, Pisa, Italy, in July 1991. Also, the book Gaseous

Dielectrics VI was published in September 1991.

Extensive collaboration has begun with colleagues at the Free University Berlin and

the Hahn-Meitner Institute on interphase physics and clusters of electronically excited
molecules.

PHYSICS OF SOLIDS AND MACROMOLECULES

The Physics of Solids and Macromolecules Group concentrates on making basic

measurements, by a variety of techniques, of the optical and electronic properties of

solids, macromolecules, liquids, and thin films over a wide range of photon energies and

temperatures. Other areas of research include resonance ionization spectroscopy, soft X-

ray emission (SXE) and absorption spectroscopy, photoacoustical measurements, gas

decomposition and ion chemistry studies, and measurements and calculation of low-

energy electron mean free paths ira solids and macromolecules. Studies in this program
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should lead to a better understanding of biologically interesting materials and biological

systems and to development of new low-level pollutant detectors,

With our collaborators at the University of Tennessee (UT) and the National Institute

of Standards and Technology (NIST), we have continued our studies of SXE excited by

electrons and by X-ray photons from the National Synchrotron Light Source (NSLS). A

new monochromator utilizing a variable-line-space reflection grating used in grazing

incidence was designed to replace the present transmission grating monochromator and

was installed in the summer of 1991, Research was completed and three papers

submitted on the transition-metal silicides (Ni, Co, and Fe silicides, implanted Co and Fe

in Si) of interest in semiconductor applications, Papers have also been submitted and

accepted on densities of states and localized excitations in lightelement oxides (MgO,

SiO:_,A1203) and the high Tosuperconductors. Papers on core excitons in A1,Ga_._Asand

the electronic structure of solid krypton and xenon have been written and are undergoing

internal review. Studies of bonding in boron compounds have been completed, and a

manuscript is in preparation. Studies continue on the electronic properties of light

impurities in organic systeins, the electronic properties of high T,_superconductors, joint

excitation by lasers and the synchrotron light source, and the effects of excitation near

threshold. A proposal has been funded by the National Science Foundation through UT to

construct a new SXE spectroscopy beamline at the Advanced Light Source at Lawrence .--

Berkeley Laboratory; this beamline will provide 40 times greater excitation intensities than

our present NSLS beamline, and will greatly extend the usefulness of this spectroscopic
-

technique.

More than 100 Be films ranging in thickness from tens of/_ to several _m were

prepared by thermal evaporation onto glass and Si wafer substrates. Optical constants of =

Be in the wavelength range 0.4<_<2 _m were determined by ellipsometry and from --_

relative reflectance measurements as a function of film thickness, evaporation rate, and

other deposition parameters. A major goal of this work was to produce (for space

applications) high-quality Be mirr()rs with large reflectance (> 98%) in the region

1<2_<10 _na.

Using our laser desorption and ionization/time-of-flight mass spectrometer, we have

measured the kinetic energy distributions of atoms and molecules desorbed after surface..

plasmon excitation. For all metals studied, Ag, Al, and Au, a low-energy (0.08 ....

().()9eV) themml peak and a high-energy (().4 - 1.0 eV) peak attributed to electronic

excitation have been observed. Rhodamine B molecules were desorbed by this meth(xt

F

E
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without fragmentation, The yields of neutral metal atoms were found to agree well with

the calculated energy density at the metal-vacuum interface,

Ellipsometry was used to measure the index of refraction of six infrared window

materials (Si, Ge, As2S3, SiO2, A1203, and ZnSe) before and after these samples were

exposed to nuclear weapons radiation, No change in the index was observed in the

irradiated samples, and we concluded that no radiation damage was present. The results

of this work will be used to determine the survivability of military weapons systems,

We have combined a soft X-ray grating spectrometer with a scanning electron

microscope (SEM) for the mapping of light elements. SEM images have been obtained of

Si and C in various distributions. Efforts are being made to increase the signal-to-

background ratio in order to increase the sensitivity for lower concentrations.

We have measured the optical properties of epitaxial CoSi2 films on Si from 0.06 to

2,75 eV by ellipsometry and spectrophotometry. The energy dependencies of the

dielectric constants show Drude behavior at energies lower than ~0.2 eV with Drude

parameters _t0 = (5.8 + 0.2) eV and _/'c = (0.09 ± 0.02) eV. Using the measured optical

constants, the CoSi2 film is shown to have maximum absorptance at a thickness of

~10 nm for _> 1.4 lain. We have also calculated the absorptance of a composite film of

CoSi2 particles embedded in Si and found that the absorptance peak due to a surface

_ plasmon resonance in the CoSiz particles shifts to lower energy as the ellipsoidal particles

become more elongated, in agreement with recent observations.

J Two techniques have been developed for the detection of the highly toxic species

SzF_0(threshold limit value for hunmn exposure, I0 parts..per-billion [ppb]), which is a

by-product of electric-discharge-decomposed SF6, a dielectric gas used extensively for

high-voltage insulation in compressed gas insulated high-voltage equipment. The first

_ technique developed in collaboration with NIST utilizes gas chromatography-mass

2 spectrometery (GC-MS) in combination with surface catalysis to bring about a detection

2. limit of 4 ppb of S2F_0in SF6. The second technique involves the use of cryogenic

- enrichment coupled to gas chromatography with electron capture detection. Currently this

technique has a sensitivity of 75 ppb. Its advantage over the GC-MS technique is that it

retains its high sensitivity in the presence of SOF:_,a major by-prcxtuct of SF,_spark and
-

high-power arc discharges, Both techniques have been recently used to analyze a sample=

-_ of arc-decomposed SF6 produced at Ontario-Hydro, a Canadian electric power utility and

Z-- partner in a Cooperative Research and Development Agreement (CRADA) set up with

- ORNL and NIST to determine whether S2F_0is produced in SF6-filled power equipment.

_= The CRADA is being sponsored by DOE, Electric Power Research Institute, Bonneville

=

_
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Power Administration, Tennessee Valley Authority, Canadian Electric Authority, and

other electric utility companies, Preliminary investigations indicate that S2Ft0is produced

in power arcs, contrary to previous thoughts by the utility industry. Furthemaore, there is

evidence that significant concentrations of SzFI0 (greater than 10 ppb) exist in cylinder

SFGfor some of the cylinders analyzed, These studies were initiated by ORNL, where

SzF10was first reported in spark breakdown studies,

A study of the ion chemistry of SF6 corona has been completed; we believe it is the

most comprehensive work on the subject to date. From basic studies of sampling positive

ions from positive corona and negative ions from negative corona, we have been able to

understand processes occun'ing both in the high-field region of a corona discharge and in
t'

the ion-transport region. Results of the work include (1) the first direct evidence of the

presence of transient neutral discharge-induced fragments, (2) identification of the

negative ion most likely responsible for collisionally-induced electron detachment leading

to discharge initiation, and (3) influence of SF6 by-products and water on ion chemistry.

LIQUID AND SUBMICRON PHYSICS

Research in the Liquid and Submicron Physics Group is devoted to the basic physics

of liquids and of submicron structures with allied applications developed as they evolve.

Important advances in microscopy, sequencing of the human genome, and detection of

ultralow levels of chemical compounds have thereby been made. Electron scanning

tunneling microscopy and atomic force microscopy of isolated DNA molecules has been

successfully carried out. This has produced the first images of DNA molecules that

contain complete genes (the helical structure is readily apparent in the images).

Sequencing of the human genome with simultaneous imaging may thus be practicable,

and a major interdisciplinary effort is being carried out with this objective.

The group has also invented a new type of microscope: the photon scanning

tunneling microscope (PSTM). A patent has been granted on the PSTM, and commercial

production will be realized within the next year by Atcombined French and U.S. industrial

el'fort. The group is currently adding spectroscopic capabilities to the PSTM to develop a

new chemical-mapping instrument for biological and environmental purposes. This

instrument produces data at subwavelength resolution on insulators and yields a three-

dimensional topographic_d map that can be directly processed by computer.

Surface-enhanced Raman scattering (SERS)has been studied, used, and improved

by the group in collaboration with other groups. One goal of this work is to produce
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submicron structures of high signal enhancement capability in order to reduce the cost and

size of the instrumentation, A highly useful, field-portable, chemical-screening

instrument based on SERS would permit unambiguous detection of pollutants and toxic

compounds at remote sites, The microstructures are vital to attaining this capability and

have been improved using microlithographic methods,

', ANALYTIC DOSIMETRY AND SURFACE PHYSICS

The Analytic Dosimetry and Surface Physics Group undertakes basic studies of the

interactions of radiation with matter, both for understanding the fundamental physics

involved and for application to dosimetry, instrumentation, and modeling of the chemical

and biological effects of radiation. Particular emphasis is given to matter in the condensed

phase and to surface physics phenomena. In addition, the group conducts strong

collaborative studies with the Biology Division on molecular mechanisms of radiation

damage to biological systems.

A number of studies were completed or substantially advanced. The theory of

surface plasmon-mediated ion emission from laser-bombarded surfaces was developed

and evaluated to compare with data obtained by experimenters in HASRD. Good

agreement was found. The first complete theory of energy loss by a proton moving in a

solid, valid at ali proton energies, has been developed; excellent agreement with ali

available experimental measurements is found. The Manson-Ritchie self-energy

formalism was employed to determine the quantal image potential for an electron near an

impenetrable surface. This is the first theoretical treatment of this problem in which a

Coulombic basis set was employed. Review papers were written on "Electron Spectra in

Solids" and on "Radiation Interactions and Energy Transport in the Condensed Phase."

The binding energy of a hydrated electron in the vicinity of a water cluster was evaluated

theoretically. A new theoretical formulation of the Z3 effect in the stopping of ions in

matter was given and is being evaluated numerically. A new approach to the theory of

radiative capture of electrons by swift, channeled ions in solids has been made that shows

good agreement with data obtained by workers ira the Physics Division at ORNL. A

model was developed and used to calculate positron or proton energy-loss rates and

inelastic mean-free paths in condensed media from a knowledge of their optical

properties. Studies continued on the reported occurrence of nuclear fusion from

accelerated (D20),,+ clusters on deuterated solids, lt was shown that redistribution of

energy in sequences of binary collisions does not account for measured yields. Research
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applying density functional theory to the study of low-velocity atoms in an electron gas

was initiated.

Computer modeling of DNA structures for the Human Genome Initiative has

continued. In collaboration with the Engineering Physics and Mathematics Division, the

use of massively parallel computer architectures for the study of DNA structure has been

initiated. Several DNA models that agree with Nuclear Overhauser Effect data from

Nuclear Magnetic Resonance have been published. The Structural Biology Initiative is

being pursued in relation to biological instrumentation for the High Flux Isotope Reactor

in preparation for the Advanced Neutron Source. This will complement our X-ray studies

of macromolecular structures. In other collaborative work with biologists, studies

continued on the effects of different metal ions on the hybridization of oligonucleotides.

In addition, work was initiated to measure radiation products from DNA structures by

using Fourier transform mass spectrometry,

In applied health physics areas, a study of skirl dosimetry for beta particles was

completed. Also, a computer code was written to simulate alpha-particle irradiations of

tissue in experiments carried out in the Biology Division.

HEALTH EFFECTS

To improve human health risk assessments_ the Health Effects Group generates and

synthesizes laboratory-based bioassay data, analyzes epidemiology studies, and develops

mathematical models based on first principles. Work is intentionally balanced between

studies at a fundamental level and applications. Long-term objectives include the

placement of hazards from varying insults (e.g., chemicals, nonionizing elecn'omagnetic

energy, physical agents, ionizing radiation, biological hazards) on a common scale and

the development of methods to place the common scale of hazards in perspective with

consequences of normal daily human life. This report summarizes three of many

activities performed during the reporting period.

In the past year we have cooperated with the Cetus Corporation, Knoxville,

Tennessee, in field testing their polymerase chain reaction assay for Legionella. Results

indicate a greater' presence of environmental Legionella populations than would be

detected by the more limited testing available using direct fluorescent antibody test. Also

we have defined the bacterial population of the amoebic/bacterial consortium 46 and

investigated some potentially marketable properties of the bacteria, The consortium per se

can degrade trichloroethylene. Sixteen different bacteria are present in the consortium.
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Most of the bacteria are nonfemlenters, One isolate produces a broad spectrum antibiotic,

Several isolates produce dispersants, several produce crystals, and one isolate can

degrade or alter trinitrotoluene. Thus, the consortium and its components are of both

theoretical and pragmatic interest.

A mathematical model for damage, repair, killing, and repopulatton of myelopoletic

marrow has been described and compared with experimental studies on stroma cell vs,

hematopoietic stem cell (HSC) interactions, The calculations have found repopulation of

cell lineages deriving from the ttSCs to be controlled totally by stroma cell survival,

Various therapeutic protocols c_mbe compared with the model, which has been developed

thus far using mouse data,

Typical radiation therapy protocols call for radiation schedules from one to three

times per week; however, some twice-per-day irradiations are also practiced on five-day

schedules. Because of cell population dynamics, at two weeks into therapy and beyond,

there may be an order of magnitude or greater difference in the percent of bone marrow

function, depending on the protocol chosen. These results asupport the argument for

extension of model development to humans in support of medical applications, space

exploration, and Department of Defense strategies,

The Reentry Technical Support Activity at ORNL is a multidtsciplinary research and

assessment task of the Army-sponsored Chemical Stockpile Emergency Preparedness

Program (CSEPP). The goal of this activity is to develop decision criteria necessary to

guide controlled (e.g,, monitoring teams) and uncontrolled (e,g., unlimited public access)

reentry to off post, agent-contaminated areas in the event of a release during storage or

disposal of the nation's aging stockpile of unitary chemical munitions. In support of

health impacts evaluations and planning strategies, research staff of three divisions

(Analytical Chemistry, Environmental Sciences, and ttealth and Safety Research) are

currently involved in this effort under our direction, Current issues being addressed

include: biomonitoring; low-level detection of agent simulant spikes in crops, foc_tstuffs,

and building materials; and simulant permeability of commercial protective clothing

materials. Since November 1990, this work has generated two open-literature

publications, one TM report, four papers submitted for journal publication, two) white

papers for the Office of the Assistant Secretary of the Army, and three manuscripts

proceeding through ORNL review, Nurnerous presentations have been given by the

principal investigators and the Task Leader, and several briefings have been provided to

military officers.
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We also provide technical support to the Reentry/Restoration Subcommittee of the

CSEPP Steering Committee, Current activities include preparation of a

Reentry/Restoration Plan "shell" for use In future exercises or any incidents of agent

release, This tool, when completed, will provide decision priorities, checklists,

compilations of available resources, etc,, to working groups dealing with reentry issues

during the heat of an exercise or incident,
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Activities within the Chernic',al Physics Section are diverse and interdisciplinary,

spanning the fields of physics, chemical physics and physical chemistry, and

biochemistry, Complementary theoretical and experimental approaches are directed

toward important problems of fundamental science as well as to national needs of an

applie, t or developmental nature,

Studies are being conducted of basic chemical and physical processes relevant to

rtzdiological and chemical pollutants and their interactions with other chemical and

biological species, Among these are investigations of photoexcitation and photoionization

proccsses, molecular clustering phenomena, ion-molecule reactions, biochemical

processea, and studies of chemical kinetics in gas- and liquid-phase systems. These

studies are related to problems of atmospheric chemistry and physics, pollutant

characterization and detection, and radiation chemistry and biology. Lasers are used

extensively in studies involving multiphoton excitation and ionization, laser fluorescence,

surface-enhanced Raman spectroscopy (SERS) and resonance ionization spectroscopy

(RIS) of atoms, molecules, clusters, and species absorbed on surfaces. Major portions of

these studies are aimed at development of new principles for advanced analytical

instrumentation for very low-level environmental pollutant detection. Lasers, fiberoptics,

mass spectrometers, and chemical or biological sensors are the building blo{'ks of these
novel instruments.

The following brief summ',wles of activities in the Molecular Physics, Photophysics,

and Advanced Monitoring Development groups provide general information on the

accomplishments in the Chemical Physics Program for the period April 1990 through

October 1991. More detailed information on ali of the research can be found in the open-

literature references at the end of this report.

MOLECULAR PHYSICS

The Molecular Physics Group is engaged in experimental and theoretical research in

science at the interface between physics and chemistry. Experimental studies involve the

use of sonic nozzle expansions together with laser ablation in order to produce ultracold

molecules and molecular clusters. Of particular interest is the production of carbon cluster

fullerenes (C60, C70, C84, C120, etc.). These ultracold gas phase clusters are then

studied using laser, charged particle, and excited neutral beams. A strong motivation in

these studies is to simulate condensed matter phenomena (solids and liquids) in the "gas
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phase" using large molecular clusters. In such studies one can observe the e'volution of a

single molecule to the condensed phase, Very fast radiation-induced processes in

molecular clusters, liquids, and surfaces are probed with picosecond laser techniques,

These studies are guided by theoretical investigations of stabilities and reaction dynamics

of the evolving clusters.

A strong component of the program involves the study of nonlinear optical

phenomena, This resem'ch has led to new ways of generating vacuum ultraviolet and

infrared radiation. The Molecular Physics Group was responsible for the development of

multiphoton ionization photoelectron spectroscopy. In the course of these studies, we

discovered a now well studied cancellation effect in multiphoton absorption. A major pan

of this research is directed toward the development of advmaced instrumentation for health

and environmental applications.

Laser ablation of surfaces has become a central focal point in the past two years,

Significant progress in the basic understanding of laser ablation has occurred as a result of

the development of new experirnental techniques in the group. Experiments have shown

that the decay of surface plasmons in roughened silver induced by laser radiation gives

rise to fast Ag + ions. In addition, the use of laser ablation has allowed for the creation of

new materials, such as the fullerenes C60, C70, C84, etc., and their derivatives C60F48,

C600, etc, Collaborations with the Analytical Chemistry Division and the University of

Tennessee (UT) as well as theoretical contributions have shown that the doubly charged

anion of C60 and C70 exists and may be stable. Separate studies with collaborations from

the Arizona State University have shown that linear Cn= (n = 7-32) ions also exist, A

review article on multiply charged negative ions has been completed,

The enormous impact that laser ablation studies m'e having in chemical physics was

emphasized at a recent DOE-sponsored workshop hosted by the Chemical Physics

Section. Papers presented at the workshop are available as a published proceedings.

Photoionization of an atom represents one of the most elementary collision

processes. The use of high-powered lasers has allowed the group to pioneer many of the

new methods of studying single and multiphoton ionization of atoms. During the past

year, the first measurements of the effect of circular dichroism on a photoelectron angular

distribution were reported. The effect of hyperfine coupling was demonstrated for the

7P3t2 and 8P3/2 states of the cesium atom. Together with theoretical contributions from

the University of Southern California, a study of multiphoton ionization of xenon and

krypton was published in which measured photoelectron angular distributions and

branching ratios were compared with theory. In separate studies,, ultrahigh resolution
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tunable diode lasers have been used in experimental studies of atomic and molecular

beams. With the help of a visiting scientist, photoionization of the hyperfine resolved

5P1/2,3/2 excited states in an atomic beam has been studied. The Doppler motion is

suppressed by exciting at right angles to the beam, The development of this new

capability will allow a variety of new experiments in both the areas of photoionization and
collisions.

The study of multiphoton ionization (MPI) of complex molecules has revealed a

number of surprises, Using rather modest power densities (~10 t° W/cm 2) from a pulsed

Nd:YAG laser, multiply charged uranium ions (tlp to U4+)have been observed from MPI

of UF6. For some wavelengths, the ions observed (e.g., U3+) require the absorption of

up to 100 photons. The possible mechanisms for this rather striking result are being

considered (e.g., collective excitation, nuclear excitation by electronic transitions, etc.).

In a separate study, the mass spectra, photoelectron, and ion kinetic energy distributions

resulting from MPI of osmium tetroxide have been obtained. As in the case of UF6, high

order MPI is responsible for the production of Os+, Os++,O+, and OsO +ions.
.

PHOTOPHYSICS ___
=

Major efforts in this reporting period fall into five broad categories: (1) DNA

sequencing by laser and mass spectrometry; (2) invention of freon detectors; (3) studies _

of nonlinear optical phenomena and molecular resonance ionization spectroscopy; (4) __

kinetics of irradiated materials; and (5) high Tc superconductors. Each of these is
described in detailed below.

A facility that combines laser desorption, laser ionization, and mass spectrometry has

been under construction. This facility is intended to be used for DNA sequencing with

much faster speed than gel electrophoresis.

Two freon leak detectors were invented, and applications for U.S. patents have been _-

filed. One, leak detector is based on electron capture of freon molecules to reduce the gain

of a proportional counter. Detection sensitivity better than 0.5 oz per year was --

demonstrated. This is a simple hand-held detector that can detect not only CFC _-_

(chlorofluorocarbon) but also FC and HFC, such as R-134A. The other invention is _

intended to distinguish between different freons in freon mixtures. _-:

We have continued our detailed studies of fundamental processes that affect RIS,

including nonlinear processes that can strongly affect resonant multiphoton excitations of

atoms and molecular systems. We found that photon fields generated within the sample F

--_.."w.-
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can greatly modify the atomic response to an incident laser field, resulting in reductions in

expected resonant excitation and/or emission rate or in a strong shifting of resonant line

positions at elevated pressures. Detailed experimental and theoretical studies have

provided Substantial understanding of a number of these cases.

A mass spectrometer was constructed _mdused to measure spectra of ions arid neutral

components desorbed and/or ablated from superconductors, metals, and fish scales. The

information generated is valuable not only for determining the components of the target

samples, but also for understanding the mechanism of desorption processes.

A new facility equipped with the capability of Fourier transform infrared (FT1R)

spectroscopy, mass spectroscopy, emission spectroscopy, absorption spectroscopy,

temperature-controlled substrates, and pulsed molecular beams was built. It can be used

to monitor all gas species during the laser ablation process, as well as surface conditions.

ADVANCED MONITORING DEVELOPMENT
_

The research program of the Advanced Monitoring Development (AMD) Group is

aimed at developing novel and unique monitoring technologies to measure (1) chemical

pollutants, (2) related biological indicators of environmental exposure, and (3) human

health effects associated with energy-related technology development. The research

approach of the AMD group involves multidisciplinary research efforts targeted in three

major areas: (1) cost-effective chemical and biological screening techniques; (2) biological

and chemical sensors; and (3) basic technical advances of emerging monitoring

technologies.

- To selectively detect pollutants with specific chemical groups, such as nitro-PAHs,

new spectrochemical detection methods were developed. A novel technique developed in

the AMD group over the last five years is SERS. The SERS technique can enhance the

Raman signal of chemicals up to factors of 107 when these chemicals are adsorbed on

SERS-active substrates. The SERS continuous monitor technology developed in the

__ AMD group was recently licensed to Gamma-Metrics, Inc., a Califomia-based company,_

-_ through the technology mmsfer effort of DOE and Energy Systems.

__ Fiberoptic technology in the AMD Group has recently been applied to global

" atmospheric concerns such as the ozone depletion problem. In collaboration with

- research staff from the Environmental Sciences Division and the Instrumentation and_

Contx'ols Division, AMD research staff members have developed a fiberoptic microprobe

- capable of measuring profiles of ultraviolet (UV-B) light within plant leaves in order to
=2,

_
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assess the effect of increased levels of UV-B radiation on terrestrial plant life. UV-B

radiation, which has increased because of ozone depletion, could cause adverse ecological

effects for this and future generations. The UV-B microprobe system integrates state-of-

the-.art fiberoptic sensors, submicron piezoelectric micropositioning technology, and a

sensitive real-time microchannel detection technique. The UV-B light intensity profile can

be measured by the fiberoptic microprobe inserted into leaves exposed to UV-B radiation.

An area of increasing importance to the AMD group's mission is the application of

advanced detection techniques to "biological monitoring" of environmental and human

exposure to chemicals. This is a challenging area for research and development, and

advances in chemical detection methodologies and instrumentation are critically needed to

analyze complex biochemical systems in the attempt not only to monitor the presence of

chemicals in the environment, but also to assess the ultimate human health effects

associated with chemical exposure. As sophisticated chemical detection technologies have

evolved over the years, AMD research staff have applied, improved, or developed

techniques for the measurement of "biomarkers" of chemical exposure and health effects.

Recent research activities have involved the following areas: (1) continuing studies,

funded by DOE, on the toxicity of by-products of electrical decomposition of SF6;

(2) development of a highly sensitive photon detector/fiberoptic device for detecting and

quantifying luminescent bacteria in mixed bacterial populations in a bioreactor, funded by

ORNL Director's R&D funds; (3) development of a biological test system and suitable

magnetic field exposure apparatus to evaluate the effects of extremely low frequency

magnetic fields on biological membranes, funded by an ORNL exploratory studies grant;

and (4) initial studies to develop a cell culture system to detect carcinogenic promotional

efficacy of chemicals and radiation.

Another significant advance in detection of DNA-adducts was made by synthesis of a

reporter group that selectively binds to a chemical group that is part of the chemical moiety

of the DNA-adduct. This now permits direct measurement of nonfluorescent DNA

adducts on intact DNA. The method is complementary to antibody detection.

Fiberoptic antibody-based fluoroimmunosensors (FISs) have also been developed

through collaboration between the AMD group and UT. Monoclonal antibodies produced

against the BaP-derived DNA-adduct are immobilized at the terminus of a fiberoptics

probe or contained in a microsensing cavity within the FIS for use both in in vitro and in-

vivo fluorescence assays. High sensitivity is provided by laser excitation and optical

detection. The FIS device utilizes the back-scattering light emitted at the remote sensor

probe. A single fiber is used to transmit the excitation radiation into the sample and
=
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collect the fluorescence emission from the antigen, The laser radiation reaches the sensor

probe and excites the BaP bound to the antibodies immobilized at the fiberoptics probe.

The excellent sensitivity of this device illustrates that it has considerable potential to

perform trace analyses of chemical and biological samples in complex matrices.

Measurements are simple and rapid (-12 min), and the technique is applicable to other

compounds provided appropriate antibodies are used. Recently, the FIS instrument has

successfully been used to detect DNA-adducts in human placenta samples. The placenta

samples contained one molecule of adduct of BaP per 107 base pairs. The limit of

detection of the FIS for DNA-adducts of BaP is about 14 attomoles (14 x 10-18mol).
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The Biomedical and Environmental Information Analysis (BEIA) Section has been a

part of the research and development environment of the Oak Ridge National Laboratory

(ORNL) since its inception as the Environmental Information Systems Office in 1971,

and has historically maintained its major scientific strength in the area of health and

environmental effects of toxic/hazardous materials,

During the past year, BEIA continued work in the development of computerized
health effects data bases, Funded by the Environmental Protection Agency (EPA) and the

National Institute of Environmental Health Sciences (NIEHS)/National Toxicology

Program (NTP)., the Environmental Mutagen and Teratogen data bases now contain over

75,000 and 48,000 records, respectively, on approximately 22,000 total chemicals, The

-. Environmental Mutagen Information Center (EMIC) has served as the focal point for the

EPA Genetic Toxicology (Gene-Tox) Program, The purpose of the Gene-Tox Program

is to conduct a systematic review and validation of genetic toxicology studies to establish

a registry of test results for chemicals evaluated in selected short-term bioassays, These

resources, along with others, were used by the section staff for preparation of numerous

" health hazard assessments and review documents in related areas for EPA, the Army, and

publication in refereed journals,

- A further application of these resources is the development of the computer-searchable

-_ Material Safety Data Sheets (MSDS) data base, with over 12,0(X) records. With support

- from Energy Systems, this data base has been developed to inform employees at the

_ Energy Systems facilities of toxic/hazardous materials with which they may come in

contact at the workplace, lt is also used to inform the community of the presence of

_ hazardous substances, This was a critical factor in bringing Energy Systems into

_. compliance with hazard communication regulations for the workplace and the community,

-- The overriding need for high-quality health hazard data was the major factor in deciding to

use the resources of the Section rather than the commercially available systems, The work

has now expanded to provide MSDS information to the Army, Navy, the Department of

-_:_ Energy (DOE) Toxic Materials Advisory Committee, and the Lawrence Livermore

- National Laboratory,

Development is continuing on a data base for the EPA Environmental Criteria and
Assessment Office/Office of Health and Environmental Assessment. The data base,

which has been titled the Chemical Unit Record Estimates (CURE), will contain all risk-

related values used by EPA and will become the central data resource for carrying out

_ EPA risk assessments and the key information source for Health Effects Assessment

Summary Tables,
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The Human Genome Management Information System (HGMIS) was initiated ira

1989, HGMIS will serve as a prhnary infbrrnation source and communication media for

" ' which include publication of a newsletter,DOE's Human Genome Program 'Iasks, ' '

special reports, and maintenance of an electronic bulletin board, As a result of its

successful work for DOE, the National Institutes of Health's National Center for Human

Genome Research has joined DOE in support of HGMIS,

In the energy and environmental areas, work has continued on development of

computerized data bases in support of hazardous waste managernent, transportation,

disposal, and remedial actions, Additionally, the staff has participated in a number of

collaborative efforts with other parts of ORNL and Energy Systems organizations in

developing an Environmental Surveillance Report Data System, modules for the Tiger

Team Tracking System Defense Program, DOE's Safety Performance Measurement

System, and the Confined Space Irtventory Program,

A relatively new initiative inw)lves computer technology applications_desktop

publishing and a personal computer (PC)-based expert system. A total of 14 major

environmental laws/reference handbooks are prepared by the section using desktop

publication technology, The section is also involved in PC-based expert system software

evaluation, application, and training, Thus far, two additional applications in

environmental review and compliance have been developed: (1) National Environmental

Policy Act (NEPA) Environmental Review and Compliance; and (2) internal assessment

for compliance on eleven categories of environmental laws, including the Clean Air Act,

Clean Water Act, Resources Conservation and Recovery Act (RCRA), Superfund 7

Amendment Reauthorization Act (SARA), etc, =_.

During this period, the University of Tennessee,(UT) subcontract arrangement was

expanded to include students from the Law School, These second- or third-year students

are participating in several ongoing regulatory analysis projects, such as the preparation of

Standard Practices and Procedure Manuals for the K-25 Site, verification of

implementation of Tiger Team findings, and analysis of DOE Orders for audit :

requirements, Currently, more than a dozen students are involved with the BEIA

projects,

HUMAN GENOME AND TOXICOLOGY

The Hun]an Genome and Toxicology Group develops and maintains several :2

toxicology data bases and information files that are used when ewduating the toxicological
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hazards of chemicals to humans and other living organisms, irl addition to this prlrnary

focus, communication resources (newsletters, technical reports, etc,) are also produced

that facilitate research and information exchange among scientists, administrators, and

health workers, The group's work activities m'e divided Into three major areas: genetic

toxicology, human genome, and general toxicology,

In genetic toxicology, work continued on the updating of the EMIC data base and the

Gene-Tox data base maintained for EPA, The EMIC file contains information on over

22,()00 chemical agents from studles published in over 75,(X10 scientific papers, The

Gene-Tox data base contains the 3-D structures and peer-reviewed test results for over

4,600 chemicals evaluated in one or more of 23 genotoxicity bioassays, Ali structures in

this file have been assigned to three chemical classification schemes that allow for a quick

means of segregating chemicals with common structural characteristics, This feature,

coupled with the ability to visually examine the structures of chemicals within a specific

class, has proved to be an immensely effective tool for studying the influence of chemical

structure on genotoxic activity,

Work in support of the national and international effort to map and sequence the

human genome is carried out under the auspices of HGMIS, which was inaugurated in

March 1989 to serve as one of the primary information resources for the DOE Human

Genome Program, As part of its work, HGMIS produces a bimonthly newsletter and

tw() technical reports per year for DOE, One of these reports consists of DOE's annual

report for the Human Genome Program, The work of HGMIS has provided the DOE

Office of Health and Environmental Research with one of its first opportunities to draw

attention to its role in the overall effort within the United States to map and sequence the

human genome, As a result of its successful work for DOE, the National Center for

Human Genome Resem'ch at the National Institute of Health has joined DOE in support of

HGMIS and publication of the bimorlthly newsletter, The first issue of this joint

publication, The Human Genome News, was published in May 199(), Through -_

Septernber 3(7, 1991, nine issues have been published, "['he newsletter presently has a

circulation of over 7,000 and is available to individuals throt@_out the world,

The other major work effort of the group is devoted to the development and .._
T

maintenance of the CURE data base for the EPA Environmental Criteria and Assessment

Office, The CURE data k_ase'' provides EPA staff with access'_'' ' ' to EPA-generated risk , "_

assessment data and serves as a research tool for agency scientists, This data base is

currently irl the Infodata's INQUIRE data base rnanagement system at ORNl_,, and

provisions have been made for the transfer of this file to computers at EPA, The design of

7-
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tile CURE data base includes specialized subftles developed for efficient use of the data

available in the EPA documents and special fields so that tile data can be used for

modeling and structural activity work, Currently, 1,900 chemicals are in the chmntcal

file, ali of which have been chtssifled according to the structural categories developed by

the EPA Germ-Tc)x Program, This provision now makes it possible to inquire into

structural activity of agents tested for genetic toxicology, low-dose toxicology, and

carctnogentcity, A PC version of selected information frorn the mainframe CURE file has

been developed and iu available to EPA staff, This PC file will be provided to the regional

offices to enable easy access to the complete inff)rnaation on selected chemicals, Design

and implementatioi_ of an environmental information subftle for the approt)riate

iltformation in the EPA doctmaents have begun, and a test file iu under review. Plans are

being made for CURE to be available within the agency during the next fiscal year.

CHEMICAL ItAZARD EVALUATION ,AND
COMMUNICATION

z

Federal and state governments are charged by congressional mandate with protecting

public health and preserving environmental quality under various environmental

regulations, such as the Toxic Substances Control Act, the Clean Aii" Act, the Safe

-_ Drinking Water Act, and Sut.')erfund and its amendments (SARA). "l"hestaff members of
t ,I "'1the Chernical Hazard Evaluatmn and Communication (CHEC) Group have assisted EPA,

the Agency for Toxic Substances and Disease Registry (A"I"SDR), the Army, and the

states of New York and Tenrlessee in developing scientific dc)cuments and technical

reviews on chemicals potentially subject to these and other regulations, These reports

facilitate the decision-making process of establishing permissible toxic levels for chemical

regulation, Types of reports include: Toxicological Profiles, Chemical Hazard

- lnformatiol_ Profiles, Chemical Hazard Assessments, Tier-1 Health Assessment Reports,

Water Quality Criteria Documents, Health and Envirc)nmerltal Effects (chmt_ic toxicity and

carcinoger_icity) Docurnerlts, Reference Dose Profiles (oral and inhalation), Reportable

Quantity Profiles, Air and Water Quality Standards, Methodc)logy Developmertt for

_ Occupational Health Criteria, and Problem Definition Studies.

In support of the Department of Defense's Installation Restoration Program (IRP) and

Energy Systems Environmental Restoration I:)rograna,CHEC staff members are providing

guidance on scientific and regulatory issues and defining cleanup criteria for hazardous

_ waste sites. The Army and Energy Systems have numerous waste sites that mttst be
y_.

_

_
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remediated in accordance with applicable EPA policies and guidelines, CttEC scientists

are using their knowledge of EPA's regulations and risk assessment strategies to define

the necessary criteria for c(mducttng tntttal hazard assessment, For the U,S, Air Force

(USAF), an extensive update and revision of the original three-volume IRP toxicology

guide continued, The work involved compilation, analysis, and presentation of similar

information on a series of metals, comprising over 80 individual compounds or salts that

are of concern to the USAF, This work was completed in June 1991 and is also intended

to be included in the on-line data base, which will constitute the fifth volume of the USAF

IRP toxicology guide,

With the promulgation of the Hazard Comrnunication Standard by the Occupational

Safety and Health Act (OSHA) and SARA, Title HI, 14 million workers at more than

320,000 manufacturing facilities as well as private citizens were given the right to obtain

ctaemical safety information about the hazardous chemicals in their surroundings, To

assist Energy Systems in complying with the law, CHEC has developed un on-line,

interactive retrieval system for MSDS, Data contents of MSDS come from peer-reviewed

data bases (HSDB, GENE-TOX, CHEMLINE, RTECS, and TOXLINE) and

handbooks, as well as from manufacturers' and distributors' MSDS. The menu-driven

system uses the INQUIRE data base management system, which resides on the IBM

3033, The system can be accessed through the time-sharing option on..stte and is

available to ali Energy Systems employees and Toxic Material Advisory Cornrnittee

members of DOE, Currently, the data base contains infomaatton on 40(X) pure chemicals

and 8000 tradename products, This project has expanded to assist the Amay and Navy in

implementation of their hazard communication programs,

ENVIRONMENTAL REGULATIONS AND REMEDIATION

During this period, the Environmental Regulations and Remediation (ERR) Group

has expanded its activities in Envtronmetmd Compliance for Energy Systems by preparing

Standard Practice Procedures manuals based on environmental regulations and DOE

Orders, and by developing an Envh'onmental Surveillance Report Data System,

A wtluable resource has been identified and developed with the UT Law School,

which selects second- and third-year law students with an interest in environrnental law

applications to collaborate with BEIA staff on appropriate projects, This has proven to be

a useful arrangement, with the students participating in several ongoing projects, They

have added a new dimension to the regulatory analysis work, They have supplemented
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the ERR staff by (1) assisting with the writing of the Standard Practice Procedures

manuals for the K-25 Site, a project to verify the completeness of the Tiger Tearn flndlngs

i'or the Quality Assurance Departrnent of ORNL, (2) assisting with the Interpretation of

state and federal regulations for the Applicable or Relevant and Appropriate Requirements

for DOE and Army sites, and (3) analyzing DOE Orders for review and audit

requirements,

Each Energy Systems facility Is requLred to prepare a quarterly report for DOE under

the SEN-7A directive, In addition, a monthly accounting of the environmental compliance

activities at each facility is required by the Martin Marietta Board of Directors in Denver,

The ERR group is preparing the monthly reports on Envimnnaental Safety and Health

compliance activities for ORNL, the Y-12 Plant, and the K-25 Site, as well as the

Environmental Restoration Program, the Waste Management Program, and the Board of

Directors, These are prepared from PC-based computerized tracking systems developed

by BEIA for ORNL, the Y-12 Plant, the K-25 Site, Portsmouth, Paducah, Waste

Management, Environmental Restoration, and the Board of Directors,

The ERR group was requested to prepare the Y-12 Tiger Tearn findings for the Tiger

Team Tracking System Defense Program Module for the EG&G computer system at

Idaho Falls, Idaho, and DOE's Safety Perfomaance Measurement Systern, This was one

of two test files selected by DOE for developing the computer system, Ali time

cohm_itments demanded by the Y-12 milestone were met, Work is expected to continue

on this system,

•" t,,] ,A project for the K-2. IndustrM Hygiene Department was developed and completed

for the Confined Space Inventory Program. A data base was developed to support the

information gathered in the survey of over 3000 confined spaces at K.25, The ERR

group participated in the smwey and developed the data base,

Standard Practice Procedures manuals, based on DOE Orders and Environmental

Regulations, are now required of all Energy Systems facilities, The ERR group has

prepared a number of these manuals for the K-25 Site's Environmental Management

Department. This activity will expand to other facilities in the conaing year, Additional

activities included writing and preparing the procedural manual for the Steam Plant of the

Utilities Department at ORNL, and an Employee Handbook, These are based on the DOE,

Institute of Nuclear Power Operations, OSHA, and other relevant requirements, User

manuals and security doctlmentation were developed for the Energy Systems Hazardous

Materials Inventory Svstem,
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Development has continued on the Packaging and Transportation Safety (PATS)

Program providing support directly to DOE, both fur direct information and appraisal

report preparation of this DOE-wide project, The PATS data base system was initiated in

1989 to organize information related to DOE packaging and transportation safety

activities, lt contains specific site information regarding DOE facilities, appraisal visit

schedules and reports, appraiser names, training, and expertise. The data base establishes

a system for tracking compliance findings, concerns, and corrective actions, if needed.

This project provides the DOE Assistant Secretary for Environment, Safety, and Health

the information needed to satisfy DOE Order 5480,3.

AnEnvironmental Surveillance Report Data System is being developed for the Health

and Safety Environmental Activities Division at the Y.12 Plant. This data system will

provide the Division with a mapping system to locate specific environmental data. The

environmental data have been organized und prepared; the mapping system is in

development.

To support the DOE Short Rot_ ion Woody Crops Program, data bases for the short-

rotation woody crops were developed and expanded to include data from newly planted

full-scale field trials and genetic research activities, This activity is a collaborative effort

with the Environmental Sciences Division. These data systems and others under

development will provide important tools in assessing the energy potential, the cultural

management techniques, genetic manipulation, and selective breeding programs for these

energy crops that will lessen the U,S, dependence mnimported fuels. A new internation_d

newsletter, the Energy Crops Forum, has been developed and contains information about

the program and othes' related information.

Regulatory information projects continued to expand as the need for this vital

information increased in DOE. The Environmental Safety and Health News

(ESHNEWS), a current-awareness weekly publication on issues of environment and

safety, continues with new features developed this year. The circulation has steadily

increased us the empha,;is on rapidly changing information in regulations raised

awareness of the implications of responsibility. The Environmental Regulatory Update

Table and its companion the Environmental Guidance Program Reference Books on the

14 m_xjc_rfederal environment_l acts has un increased circulatic_n of over 6(X)to DOE and

Energy Systems managers.
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INFORMATION MANAGEMENT TECHNOLOGY

Expert systems/computer applications and communication resources were used tc>

respond to needs in many areas from environmental compliance to advanced materials,

A PC-based expert system, NEPA Environmental Review and Compliance, is betng

developed for the K'25 Environmental Management Department, This expert system,

containing the current legislation, will help detemline the type of documentation needed to

respond to NEPA requirements and to prepare draft categorical exclusion documentation.

Another expert system is being developed for the Health, Safety, Environment and

Accountability Division to assist in performing an internal assessment to determine the
.

Y-12 Plant's compliance with environmental laws, These laws on eleven different

categories, including Clean Air Act, Clean Water Act, RCRA, SARA, etc,, are mainly

federal laws, but also include some DOE Orders and plant standards.

Other applications include an expert system that assists in preparing a QA plan;

various tracking systems; an inventory of federally funded Continuous Fiber Ceramic

Composite R&D; and a prototype hypertext system that describes the High Temperature

Materials Laboratory user programs, the user laboratories and equipment, etc.

In the communication resources area, desktop publishing techniques have been

developed for several applications, including the preparation of newsletters, revision of a

Drinking Water Regulations poster, preparation and updating of reference books on

legislation, and. composition of brochures and questionnaires, The international Ceramic

Technology Newsletter communicates developments in ceramic technology of advanced

heat engines to over 1200 interested persons in the United States and abroad. The

newsletter received the First Place Society for Technical Communication (STC) Award in

February 1990. Another international newsletter, Radon Research Notes, which supports
, , #.the DOE Office of Health and Environmental Research's Radon Research Program, was

initiated and has evolved very satisfactorily, lt describes radon research conducted by

DOE, other federal agencies, and the Commission of European Communities, and is

distributed to over 2200 interested persons.

An internal newsletter, HASRD safety notebook, is produced to assist in

communicating safety infom'mtion to the Health and Safety Research Division (HASRD)
staff. This newsletter received a Third Place STC award,
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The mission of the Risk Analysis Section (RAS) is to develop and apply

methodologies for assessing the human health impact of environmental pollutants, to

implement effective waste management practices, and to provide programs in education

and communication of risk. Research conducted in this section focuses on five major

areas: hazardous waste; remediation of hazardous waste sites; computer-aided risk

evaluation; molecular risk analysis; and education, training, and communication.

Cleanup of hazardous waste sites will continue to be a national priority for the next

10-15 years. The RAS staff is addressing the ongoing demand for research and

development to provide cost-effective remediation of hazardous waste sites. Members of

the staff serve as leaders and members of multifacility teams assigned by the Department

of Energy (DOE) to demonstrate innovative remedial technology at various DOE sites.

The staff members are also providing analytical evaluations of the effectiveness of

remedial alternatives. Staff members recently completed a DOE pilot study to assess

remedial action alternatives based on cost and health risk. The study was conducted in

response to a request from the Office of Management and Budget (OMB). Although

strong foundations in hazardous waste research and evaluation of remediation
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technologies are being developed by tile RAS staff, more resources will be devoted to the

critical areas of hazardous waste management arid risk communication in upcoming
months.

The section is also involved in improving conaputer-enhanced analyses of

environmental data to support risk decisionmaking. The use of geographic infomaation

systems (GIS) as an analysis and risk management tool is being promoted at local and

national levels, RAS staff, in conjunction with the Geographic Data Systems (GDS)

section staff in the Computing and Telecommunications Division, are developing a

prototype GIS for the Agency for Toxic Substances and Disease Registry (ATSDR) to

support health assessments and other health studies at hazardous waste sites. RAS and

GDS staff organized a GIS Information Exchange Meeting for GIS practitioners in

environmental restoration programs at DOE facilities from across the nation held later in

November 1991; this meeting was sponsored by the Center for Risk Management. RAS

staff are also team leaders for the Oak Ridge Environmental Infomlation System currently

being developed to consolidate environmental data used for environmental restoration on

the O& Ridge Reservation.

The molecular risk analysis laboratory staff are using molecular biology as a tool to

perfoma research to reduce uncertainties in the risk analysis process. They are currently

developing molecular biology,based, short-term screening assays to evaluate chemicals

for carcinogenicity, to assess media contaminants, and to assess contaminant
concentrations.

Ali staff members are involved in promoting awareness and increasing understanding

of human health and environmental risks to various audiences, including school-aged

children, the general public, and risk professionals. The section served as mentor to a

guest middle school science teacher in the summer of 1991 and is in the process of

adopting local schools to assist them in science and risk education. Some of the staff

members provide technical training workshops to hunlan health and environmental risk

professionals involved in health assessments and environmental remediation of hazardous

waste sites.

Risk Analysis became a section in the Health and Safety Research Division in March

1991, after serving since 1984 as the Office of Risk Analysis. The section has

experienced considerable growth and some reorganization has occurred during the last

few months. A Hazardous Waste sroup was officially formed, and a summary of its

activities follows. The fomaation of other groups is anticipated in the following months.
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HAZARDOUS WASTE

The I-tazardous Waste group is involved in numerous activities related to the

assessment and management of risks from hazardous materials, wastes, or sites. Much

of the group's activities have been focused on the management of the DOE-OR

Environmental Restoration (ER) Risk Assessment Program. The group (1) coordinates

ali risk assessment activities for the ER programs at five facilities: ORNL, Y-12, K-25,

Paducah, and Portsmouth; (2) provides risk assessment policy and guidance; (3)

performs assessments of the sites, and (4) oversees activities of numerous Energy

Systems subcontractors and other DOE prime contractors in implementing risk

assessment and risk management strategies in the cleanup of ER Sites. In addition to

managing the day-to-day implementation of the risk assessment program at the facilities,

the group leads the Central Risk Assessment Council, a committee that develops guidance

and resolves technical issues in order to improve the risk assessment methodology used to

evaluate the impacts posed by the ER sites. Similar leadership in the use of risk

assessment techniques and strategies for site cleanup is also provided to DOE facilities at

Savannah River and the Idaho National Engineering Laboratory.

The Group is also very active in health risk-related training of other professionals, lt

provides ali health assessment training for employees of ATSDR ,and for the employees of

25 state public health agencies involved in performing health assessments for the

Superfund's National Priorities List sites. Through cooperative arrangements with

ATSDR, the group is currently providing health assessment training to the

bioenvironmental engineers, medical officers, and public health officers of the U.S. Ai,"

Force, with additional courses scheduled for similar personnel of the U.S. Army and the

U.S. Navy.
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C. C. Travis, Director

The Center for Risk Management, established as a center of excellence in June 1991,

is housed in the Health and Safety Research Division and was established with the

support of the Environmental Restoration Program, A major mission of the center' is to

focus the Laboratory's resources more strongly on evaluating risks to human health and

on prioritizing and solving environmental problems related to energy production and

consumption,

The Center for Risk Management will (1) hnprove communication between scientists

working in different divisions and programs, (2) ensure that risk assessments and

analysis performed for all sponsors meet the highest possible standards of technical

excellence, (3) provide a common focus for marketing a laboratory-level initiative in risk

assessment, analysis, and management, (4) assure the prior application of technical,

social, and political input into our assessments, (5) promote training and educational

initiatives aimed at professionals in tile field and the public, and (6) establish Energy

Systems as a national leader in the risk assessment area,

Examples of activities to be actively pursued by the center include environmental

fate/transport modeling, human and environmental toxicology, epidemiology, applied

ecology, environmental monitoring, data base development, and risk/benefit and policy

analyses. The center will also provide technical assistance to sponsors responsible for

performing or interpreting risk assessments and for managing societal risks. The center

sponsored a national Geographic Information Systems (GIS) information exchange

meeting for GIS practitioners in environmental restoration programs at Department of

Energy facilities to be held in November 1991.

As an interdisciplinary organization, the center will draw on the expertise of basic

researchers within the divisions at Oak Ridge National Laboraatory (ORNL) that are

active in risk-related research and application. The center reports to the ORNL Associate

Director for Environmental, Life, and Social Sciences.



7. CONTRIBUTIONS TO NATIONAL AND LEAD
LABORATORY PROGRAMS

AND ASSIGNMENTS

ENVIRONMENT AL RESTORATION

P, Y, Lu, C, C, Travis, and P, S, Rohwer

The Health and Safety Research Division (HASRD) has numerous and diverse

initiatives with the Department of Energy (DOE) Environmental Restoration and Waste

Management Program, These initiatives areat the local, national, and international level,

and collectively represent the fastest growing area of research in HASRD,

The Risk Analysis Section (RAS) contributes to both local and national

environmental restoration research and development (R&D) efforts. At the local level,

the extent and choice of environmental restoration strategy depends, in part, on

estimates of human health and environmental risks. This Section provides risk

assessment oversight of DOE-OR facilities to enstire consistent and reliable estimates of

hun'tan health and environmental risks. The leader of the Hazardous Waste Group in the

Section serves as the coordinator of the Central Risk Assessment Counci! (CRAC), and

the Environmental Restoration Program; other staff serve as CRAC members. At the

national level, a DOE environmental restoration priority is the development of

technically feasible and cost-effective remedial alternatives for cleanup activities. DOE is

currently conducting technical demonstrations of innovative remedial alternatives at

various DOE facilities. RAS staff serve as leaders and members on these multifacility
teams.

Effectiveness of current remedial action alternatives is another national DOE concern.

DOE recently conducted a pilot project of remedial action alternatives based on cost and

health risk. The study, conducted in response to a request from the Office of Management

and Budget (OMB), inw_lved estimating the costs of remedial actions and estimating

health risk reduction of remedial actions at 24 inactive contaminated sites located at DOE

facilities. RAS staff conducted the health risk reduction reports for ali of these sites.

The Biomedical and Environmental Information Analysis (BEIA) Section performs a

number of developmental tasks fo:r the local Environmental Restoration Program. For the

contaminants of concern, toxicity profiles are written that identify the key information
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required for health risk assessment, In addition, the profiles identify existing toxicity

values (i,e,, Reference Doses, Reference Concentrations and slope factors) and, when

one of the toxicity values has not been calculated, it presents the data that will serve as ttle

basis of the calculation, BEIA staff then derive the missing toxicity value(s) for use in

health risk assessment. PC-based expert systerns were also developed for environmental

safety and health applications' (1) National t!nvironmental Policy Act (NEPA)

En virortrnerltal Review and Compliance; and (2) ir_ternal assessment for compliunce on

eleven categories of environmental laws, including the Clean Air Act, Clean Wttter Act,

Resources Conservation and Recovery Act (RCRA), Superfurld Arnendnaerlt

Re,'mthorization Act (SARA), etc, BEIA staff members have collaborated with the project

managers at ORNL, Y-12, K-25, and the Environrnental Restoration Program of Energy

Systems to compile monthly/quarterly environmental compliance reports, In addition to

these activities, BEIA developed and maintairmd a number of data bases to track activities

related to the Tiger Team audits and developed operational procedures and an audit

checklist for OP,NL, Y-12 , and K-25 pertirmnt to Environment, Safety, and Health
issues.

In addition to the large, applied programs in site characterization, the Assessment

Technology (AT) Section is involved in environmental restoration R&D activities on a

national and international level. The staff members serve as consultants to the DOE

Advisory Committee on Nuclear Facility Safety Subcommittee on cleanup. Providing

expertise in hydrology and groundwater transport, the AT staff made significant

contributions in a number of topical areas' (1) operation of the proposed DOE

Environmental Restoration site prioritization system; (2) summarization of technical

basis for decisionmaking for operable units at DOE-ER sites; (3) information transfer

within the DOE-ER complex and between DOE-ER sites; and (4) subsurface cleanup

technologies. The staff also served as the principal author of the subcommittee's final

report to the Secretary of Energy. At the invitation of DOE, they also participated as U.S.

representatives in an International Atomic Energy Agency (IAEA) rncxtel intercomparison

study (the IAEA Coordinated Research Program [CRP] on the Safety Assessment of

Near-Surface Radioactive Waste Disposal Facilities). The CRP was designed to compare

results of various environmental transport models when predicting releases and potential

impacts from selected test cases. The following tasks were completed: (1) developed a

near-field model to determine the release of radionuclides to the geosphere using the

TIME-ZERO computer code; (2) developed an intruder dose assessment code

(INTRUD) that implemented construction und agriculture scenarios for a time-dependent
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source term; (3)modified tile NRC GRND computer code to use as a groundwater

transport model; (4) modeled groundwater transport of radLonucltdes released from two

disposal test cases; (5) determined tile resultant doses to a recipient drinking contaminated

groundwater; and (6) prepared a draft report documenting results of the CRP test case

runs, Results of the test cases were presented at the IAEA's First Coordinated Research

Meeting in Vienna, Austria, July 1-5, 1991, The results were well received by other

CRP participants and agreed quite well with results from the other 13 participating

countries,
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APPENDIX A. SOURCES ()Ii' FUNDING

FY 1991
.($K) ........

I?N I_,I)EPARTMF, NT OF ._,,.t_R(;Y

Biological and Env!mnmental Research $ 6,207
RemedM Action and Waste "I'echnok_gy 3,418
Environmental Resem'ch and Development 1,084
Electric Energy Systenas 4(18
Defense 'Waste and Environmental Restoration 2,7(17
Energy Storage Systems ()
Multlprogram ,.Facilities Support 0
Fossil Energy - Coal 2
Solar Energy 1'12
Inciustrial Energy Conservation 25
Transportation 139

DEPARTMENT OF DEFENSE

Air Force (including I-IAZWRAP) 791
Navy (including DSRD) 2296
Army 1,208
Defense Nuclear Agency 734

CO'I'HER 1FEDERAL AGEN ....IES

Environmental Protection Agency 2,438
Department of Health and Human Services

National Library of Medicine 472
Agency for Toxic Substances and Disease Registry 1,230
National Institute of General Medical Sciences 376
Health and Human Services 16(1

Nuclear Regulatory Commission 1,009
Bureau of Land Management 24
Office of the Inspector General 105

()THER DOE

Battelle Pacific Northwest Laboratory 51
Schenectady Naval Reactors Office 60
I_x)sAlamos National Laboratory 82
Bendix 1,731
Sandia National I..,_Jboratories 5
Savannah River National Laborat()ry 169
Chem-Nuclear Electrical 10
EG&G Reyr_olds Electrical 110
Allied Signal 74
Y-12 672



K.25 2,419
ORO/ORAU 30
EG&G idaho 16
Multtplant 380
OF(O/Energy Systems 213
Portsnlouth 1O0
PGDP 195

PRIVATE, STATE AND LOCAL GOVERNMENT

New York University 108
Federal Republic of Germany 6
American Petroleum Institute 99
Radiation Eflbcts Research Foundation 9
Soap and Detergent Association 28
Environmental Systems Corporation 6
Colorado State University 43

INTERNAL ORNL

Seed Money and Discretionary Funds 630
Laboratory Overhead Accounts ___l_.k.!._

TO'I'AL Division $32,310
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APPENI)IX B, _ "_I ERSONNEL SUMMARY

Technical Aciministrative
Profbsstonul Support Support Total

Permanent 111 26 29 166

Temponu'y 13 7 2 22

Pa't-time 14 1 3 18

Leave of absence 1 0 0 1

Off-site assignment 3 0 0 3

Division-supported lounees 18 3 0 21

Many types of employees are required to run the division effectively and efficiently,

Several _ources are used to staff the division to maintain the high standards, During this

reporting period, we have lauda total of 302 assignments to the division ita the following

categories: consultants, subcontractors, guests from universities, visiting scientists from

other laboratories us well as private companies, postdoctoral fellows, und students who

come to us under several different programs, Assignment terms wtry in duration from u

few months to a year or more, We v)ew this us u very economical way to bring different
und diversified talents to the division,



i ,, ,, ,L , , ,

(

(,3 J' AI'I'I,',NI)IX ('. ()I{(;ANIT, A'I'I()NI

flliAt.fl-I ANl) BAF[ 1 Y tll:t.II:At ICI I DIVIBIL)I','
tl V K+tYll l_lnr;Ic,

_11'1_ _l.lkl_t/l_ +llklllllr|
[I [_tl,vllt, bk'_,Ull v

•) tllkl _lllt|!lllllllP_-II AttI|LIIIrI'

11......................................................r..................................:..........................................................t.........................
AIIsl $.IIN I+H! I i CtlH<.)L(_I Y

I|¢|KIN

PHTYK;S tll.:fION J G 1,4P#L ),l_hf' 5 [ *k.+kd.l.I l,+l_.f+41+'_

++t_Iltt.wh I,,l_li41/f _ I
_t (I (#_ll(#,i
I, lI Wht+

k IDIdlC, IdOLEI+.:ULAIIA+fflj MI)LI;CUL.k_I PllY!ll_! I,IL A_,UI|IUIZN I kPPLICA 110/_tI t,I[A_IUII[ UEH T_ly$ ltldll HUMAN (lE I'K)LII
IIKIII YL)Llk(ll_ PHYsICs ............................ AHU I)I¥ILLIpMt, N! IIISEAIICII ., I'(_11._(_O_J_ I

I£ II

I) AII_ I

_c,,,_1,1, _ _ t'_J"*' ld"l, ..... I
d L'l (.+kl_w |_ I_IM I I(l_l III ld C I_ll_,ljl_
P (I Dit_',4 | [) (bnfl t U I. lh_m_n [ A _l<ht+#

D l _kC_ki+t I ld L (l'_<l'*InI d k llltt.n

L/IAid'I_P_n.t _t' c [ I+.k,+O _ p I._+o_/'_'mm+ G t +.,_t_,t_l i __('Il,l_,O_,.+.iI (,
h_ i, AA I

p,lte+l,xl I fi S K_(_t *

liA l.n,., " ,L _ll k4,.l_ kt k ,l,,d,*'l' _ l""_+CtlY.'ILO+I _OLtD_ W P_th*ldl
AHL)Uk ()IIOI.iL'A.E CUL | _

..................................................h J i_,.l I • t Ww_t t II I' I_+_r_

+I k l+k'Pm+ + ( +t +'++'_in iii '_+ l_k+"_'l' t} II Sl_,_l_li t,tik [ 8 rot'III+

| A (llk(,t+_ li Ik_ !-,e,Lll'll,1 II t L't++)m_, V. A W'_I_c
W_.t

Lk'_l _ _ l, Alfven _' 1,4 tP.et_+,+ I
+ Il ldll,_ln/_l 1V tlllre_km I D(_IUI_IIII II[tlEAIlCII

+. )._le I II A IAlilttl| [)iLli..O,il, I ) I _II _.l.._k+i' ................................I _l+lm J L_'A(P _ I" [tkl_rnlw,

P 8 hmlrw,l._ I W II (J_mt_ () _ M_l_r,nl,( ' --I,ttlill 5 q t_u_l Gm+*4+v ClI_UICAL HA,Zt
I C W,, ' d li l+w_pl" lJ _,, _11.+' tVALL_IK+I I

Ft C ill/l' IIJ I._..,'.4V+ ._ (;hIll AND C..OMMIJ_
k kk_,+* + lt l t,. I .............

LI_)I+_.) ANLIIUBMK:IK'4| P W M,.,tnlct, ,lr ++ I i'uatl ' (I I l_l. |l tl illJlt
PIITIK:+_ M {| IIIfnl li A Ikt+,lt 11 , t',(_,+mlt +.|J ,_.',lm$_n

................................................. If,C PlI_,I D A Ik,l+ l l| W l+ltpe+lt I, !_*f.d W li t,t+l,.,m1+ N II _,_m_u'l t; t B111 I

.' A {-'+qm .z_ll:l_L_ltl' | |_ _,ll'_lll' J (] II_rlMIn _|1 li | _tllllxt I

P ld A_ll,,d ktrdkt_lD Ut)llllOIIlltt+| M <1 +"_+_lI I ',_tar_n+ lit+ t;h*,,_ 1
(_ P A&l+,n O[V£LOPMI+pI| W W*r_,,, _t_14,1 I M W {)_gh_t z

LI'IA5 Ik_l_+,l,fl.elta'dll_'"_ ) .....................................Y Yo [IIlh j Wngh I I _ _ _+,ll,mWl'dI {:l tl Laf:t_+,+l_,+l 44 I

AD P tk_t_ ' I_(_Lt+llk,_ll k+gLY+MINI9 [ '( _ flz_tl' I

fl ,J B (+c<,l,_f _tt;,_Itltt -----

II itln._ ' J lI _ i _ + .....................................it I (J(_IUE fll_' APPIICAT_IP(_ I* i_ tk+llltm' II.* -- J II |l.,,wtt_ _ +-" J I|IgLAIICtl P, _I tk;_Jl,41+ IA ................................................._ Iv M (l_14k('4!
+ LII/IIwlll I +j i_miN?llll t (] [) k l|ll_llulll I (: ++j_++rl ."l _ IIII+IIQ4 4/'_Inlt_l+l _ li (1 l.l_lllpll/ll+n|

PI (,lllLtltihfl,k I I I llrli,AtlIl b_tzlllrl 4 l| A Yr_lt,l_/ l II

I+ _. t_l+ +_ I [+IJt (}rlPIItl I_l_ (,l+_n/k'+k I
It;Ml ,+.m.Pll'+ I I M k [krAnl+ J I_I INttJ I [tlldr,.Itd Ine I

t /,+li f.W:le#l,1 I I 'ill II Clllon
I+flPwru+ ! i m H ()r+,_(.

J A b_4,r,i i(

l.'ljlll _ _ t_ i141fIi k( (infto, !,,.,l,+l,_ q i i_i,_ IIii+I A )ll_+,a/d+.+,,IliA+ I III_tl.tlht+ +
bct|llu,/ll ',I<rlll_.tI. ,++,,,,m,+ _ "'_+ ..!+!:_.,nlF+:.m,,," tj J_+.l.,'+

l /r,ll,J I p.l llllmllll+.l+/ I _ NLICL.IZAIIMF.{)_IIIi li D lml._i_+(, I_c_+ll_tI fi t.lh+ b+ Pilaf+ Ilt
li k itlhllti I lp,iN!till _ I L_ ................................... d M ll(.d I I

++_1I ,,,,.z + _ t I H,+¢_,_o+
II till, I I i e.++ll,l+.it

AIIDAHAL'Y'/K;IUIIJlABII)<')91MlliHfSK:$tilY M J bll_l141_I I A (.ft.4,^ K _L+II_/+].I_,'l_.lltI + K41+111_II I (
.(+ItkllI ¥ +l{++<_ll+t., _ J R+Irt n

....................................................... t_+._u1,,,+ +,qL l ..*),._ _ II A,,+,.,, + j t _,_,_,,, +
l, ¢,...,m (, i h_,,,. _., mi.,+.., t, p_v' /L h#r.lrt

I_ li ...... _ ..... W l_ Wf III, ' I, +Y_......... _ lLllat, l {. li liP, lH _ltel ll'te++lt ) tlrrd,llrlt j l+llr4hl_I I
tj K ILl_llml 11 _ _I_Ph41_I()N cj A llDlllll II

Iij (li Alrdrlt;+lllll<+l,j r,_ +L+I, _ h+411/11_'` J t, lk,..* i I

,,_,_r,,.... --- ',I,,.......,+,'.... _'_ " _',...........+.. " ,..,.+........
.£1(+,tllt., II W (,l_,+lllr, .%(i Lllll ++t _ t} _i_Ilhh _

|A t( |l+tlf+ll I It I 1+4_,Jhllxl/t [i (.; h(lllt I t () t Itlli
H tl_l",h._l (t fl t|1111 [ _+_l.la(_.l_l_|k_tpr
.' +'Id._ r P Ll.r4+,t4.'_,l_4 z A _214,, ....... ]..............

M I+ k4(,Ik+m +' t l'ml+i_,*, PIIIi+_JlllAI MEDICAL...................... zl I'_rLI/{4I+

i I 1141_1 [i II !lltll< #)ttAL lH t111+CI_ . phd+,lI
j,)t l+Im,l_l I( | l_14+lll+k

..................................................[ ( I i*ll,*,,tT .... l,tFI,lh_+hlll1(U+ f, lj |Mhltt_+rl,l lllll|+k) (,,_I++_L_IIII_l+_h(I/t#

F, I +t4t_l_+mnlllr I h / lY_t'll_I I; [kllPl 11#@11(,Wlr(twl/+ll+11_,t*
J l_+i4'r' _,,¥+htl/t¢++mMmh l.mlll+

(+ il ll*,tW_#, I , i. li.lr_ dI ! k LJ+r_wl+r_i,I(_i_ii ll_lu,,,IIII_It
,¢i [J lllrlllt._, i _A_(l Ik+,ll I P+k_l+llrVlmllrd+_ ,_KIIII ._II(III(III
II ,/_tlmtl4p I t( k ( _,l_lq++I t_llVl+$¢Pf(+ _.J_llllmtlm 11111

3 i) 1,4111111+ I . ,+' |,+lel . (,_d C+l_l+JlNt .n [ J+x(i,It ,Vi
ld t, 1,4..,.I I P*,I () II ( ,iu, i_l¢¢Icl+r( i.,414(+i_i++<_
Pi II _.t,_t,' i _, _,1I ,e_l i I I t iiPal+,

A . Yhll i ,_ t J<*,ll I _llhllll I I+_I_ Irl+A L+_mll,,
i,i + +_,l,l,_ I +m_,,,,,,,

ii+ (, 1111_itl i A II llV,lll +'iI I_l_lt+ Lll+lld(+tl +Ir+Ir+l
II 1| ,,,,+,, " )It,t+,

.......................................... li I' t e,_ [.ll_l_rtllmllr4tlt_J_l_il Lh(|()l_l

I',,",::+' "' .....""'.................................................... I,+,, ,ii

V lI _,,,+*,++, ' ,..,,,+, _**._+r.,,_,,. i ,,,,,,,,+,( I_t.w.<._.l D A t,, Ii' +I I'inll<ir+,
I l_ ,v..l +, ,, _,+..l_t,l,,i

YIdA f_.klll ii , k4.1,¢t_q+ i +I 'IIIIILI'J'I+tet*e _(.+i_ +5+1111+i,££|ii_ii
) ii ;,_141{1,114I i,i hl,;,i I llly+llA+l+I ,

t+ i ,klCrl*, I IJ i+ I Ii . I_i.Ii ,

........... _, ?:....... ,.......+_...............II I|r,_lr A -.r I i I+1(4h%llll
II N v,r,l_, I +i,..,,.+ l, ,.<,+,
,,l +....... ,, .........._.+ _+r , _..<......... .,,
l,I L p+_+l+_ I_ i '.+4+I+I, + V,l;,l.

t II l*kll_l+ fl _,_ llfll I' | Ir_l +,llllllllTf )III+LI+
+ [ lll,'el +, ' +'_'_'q A,,,ll.mw,_ It.i P4+,sr.l,_m,,l+

.+_ l_+,,_. , I _+i*" , +sm,,....
II q _+++I I ,i r,il' q , f_ ,

--- I........7,>+Z';............}
-

,iii _ II_I i I ' ]_I " 1di rlllllIII II l,pl'l I I'_ 111 "'



I,I o,,,,+, '/i
,,a.lW- ] (, iil/'tl, llEtlflll/(+.Ill Ill<ilK UIIAIA(IFIdE,N I ]

l........................... _" (" Illll_il _ ........ ,1

..........................L.....................................................................................,[......................
IIt_lll_lJIC/L II, Iii ltt¥11KlHiltllliii IlliiK iitlki YIJPt llE(! ll:ll
Ililil+lilll I flO,l( AtU_L Ylil9 ._ECTII.ff(

P +1 iu blidd t' (. ffhtl )llld'

I !. (lll._A _¢_tlt T Lit[ lhutlhll ,_l_lt_ld T(I .(,iii rli,llllllU_ i

A/IU t i'l'VIII I.)11ldI..AI| ,iI )liil _II|lt Irl,ii WA_ll|
,11E(I LILA | I(J,_i

............... AH() lIEU EIlia IK-)H.................................... II K 'l_l_le

(i (J ii ...... _ .... A I,I A........ '9
A li,.q t,+l,+4

Etl+'lh+tt_lfi v (.h_|.I/FI_WUI_ I() t4 Lllul' Ct

(+o+**
' ( (i lt,l_t_l'_f+ Y _ tlm, l,_l 4

",,i A (P _.,m)_,

I', l'l LIa¢._L..H_,
0 _.li,++,II A Ph_lwl_ +: A14,..Hl i,, t

iii _ Illllt
1 I (I A (l+,_,li.l ' I i P._%,III
i t_ () (,11_41,+1+

"il il _ l.e++. _.i, [ lli<,v+.1)£ IA !l++J II.U +

i lll_l i

q F t_,,.+,+,<?' , ..........................

t +Jt,_,-i, +
| ii i# +++114' + t

| K l+ i_thW t lli i,il,l F

+i i , ...........-----+ i_l ++,I
' ] II [ tiil(,_lti

1[I t II ilil+_4,lild I l,| <+iliMllrllillJ I) I_+lll [

J ++5Ili4+" l uC;LI'(;UI iii I(iLK:()IO(I I

._laq ; _1 _++r_i, + I t (_+.el I .....
| B Li tkql+ll i

_l.lll|l(_ll I f LilI++_11141_.+ L i _+t tile, l

i[ ........................Ii LI (..ii(," U| llltlii()l IX,Ii ()I:VI.I lltiUI/ii

;""_' " I L,t t_.,7,'i.....li L lii_Jt,l_l t

_1 L_./o: i {I ij ,mltnttt t I(_t_lr+l I II i tlt,,, I
t II,til,,, / ) _A i2+¢+115

<l,,i,+,., t <(i_ io/tl,+l<l !I t' ._lw(P,
(+_1.1I_illi

I _ iii i_,,in,l,,_

71l +_l'lCIIA II +till ...................................

j C.lrllimll I i StJl;Ptilll AAIIiIIAttICIEUfI#I
I 7 ti t re+lP I tlitll 111+}t(5II , t IlLfl tl(; [ Iii- I I;l II

!+ i lll,_ I

AItlIIUAi_i Ii; I t(J#l
II EPIll Ill tl Ill IIVI

t I 71%V,1'_1
, II t tl +il',lli +

_tlilllt/Tt II 'tFI_LIIIIT Y tilt l',l II

fi I,I ¢.t*,_ "

t t!i(illll EIIIlt{,I U4 IPIlllill#.: I

I II t_llli"

............. +..............

++ii[ I f All(I (itlii111¥ A_t_lUIIA/l< l

_.illi I ( (411rlltlll ,1"

(, t i,+l(_l I+ll+,l+_,,(lll,t_,+
_, a _,i,,<,1 ^ll+tlan*+

.................................................. li+ii/,ii llltIli(.,_ +t.iflll
( ,,pi,,.,

tr+ttf mim,rr (, £ Ikilal+ll A/till+fmit

I _.oll< : i tleltllll ltel_klnl, I ld+(,+ I I Wl+tt,Vl+ t ¢,wft,r+++_411
+',,_,l+<i,_+( ,ill ii'

+t.ur_+,+llll lil, l+lIIfti_ 114l.m [I i'_ i_1 t+l+,ll(++ t t,ilill g li#Vllwlll #.i

I i li,li I ildllirthlll _tlki
,' I'(+ilili. i,,+l I lllil+J'_ irlrir+lildH ++Itlq+rvlilIMl#l
i t._ill llS+.lnIlllhl II ', ;,ll,r, ll+ Jl lIlllt l>iIil i '

( ++lir_ ttl'I 4 _ lanai, J/iii+iii

,+'.i,llr<j ,.tll,+,ii + l, i I ll_,_l.t I +liP.,d liMil_ I '_IiI,

<,_,t,_,,ir I*,
( &l l lpr i+ Iii itri il_f+ i" I

# til ( 41 (1+1<1i,,/,lid li ib+,ll_l_l, al _,1tw,, +ii

A _*l,I (.+_d_,+ * ,., +,i_*, _,.,ni,._+,+
x II¢,_,( &l litl l/,t

i_l _ i+!ll ltl,+?,+r+_,+,, +1 ii >rra,., [irll,l l,++,,%ll,n! +_.i

| f+vt!l,+.nlr,l _.l+lml 1;.I
I+ ll,4+J,tt l,+.lltlh +III &lllWr,ll+l

t ,itrltllli i ll,t Ill i#ri+l+ril iI'l i li t tl++lr i qilll pill, I'

t i,l,i I Pllr+_h+7 I*lll t+'I i_,,I i+I14t,til'+1* i

+ D I r,,+,<,+v,,l,411 '.,,1,,+ el

I i.4 I ,+Lil+ll ilr+l i+_liil_lllli

If ifllllxllfl_llf, llll r +,<,lP+li

=--

i,WlyI, ili i



65

APPENDIX D. SEMINAR PROGRAM

P. C. Srivastava

The coordinator of the Health and Safety Research Division's seminar program works
with staff members to identify distinguished seminar speakers from various disciplines of
rese_u'ch interest to the Division.

During the period April 2, 1990, through July 31, 1991, the Division hosted 17
semin_ speakers representing industry, research institutions, and universities. Many of
these appeared under the auspices of the Chemical Physics Seminar series (J. C. Miller,
Coordinator).

Guillaume Petite

Centre d'Etudes Nucleaires de Saclay, F:rance, "Electron Energy Spectra in
Multiphoton Photo,mlission," June 8, 1990.

Takashi Akahane

National Institute for Research in Inorganic Materials, Ibaraki, Japan, "Stretching of
Slow Positron Pulses Generated With an Electron LINAC," June 27, 1990.

Sydney Leach

Observatoire de Paris-Meudon, Paris, France, "The Photofragmentation of Some
Moleculm" Cations of Astrophysical Interest," September 5, 1990.

J. M. Wetser

Technische Universiteit Eindhoven, The Netherlands, "Avalanches in Electronegative
Gases," September 21, 1990.

Ttzomas G. Thundat

Arizona State University, Tempe, Arizona, "Electrodeposition of DNA Molecules for
Structural Investigation by STM," October 3, 1990.

_

Eugen lllenberger

Freie Universitat Berlin, Germany, "Electron Capture and Relaxation Processes in
Molecular Aggregates," October 5, 1990.

Lloyd M. Davis

The University of Tennessee Space Institute, Tullahoma, Tennessee "Studies of
Picosecond Breakdown Phenomena," October 12, 1990, o

=



66

R. N. Zare

Department of Chemistry, Stanford University, Stanford, California, "State-Selected
and State-Detected Ion-Molecule Reactions," October 26, 1990.

Jun Xu

Department of Physics, Vanderbilt University, Nashville, Tennessee "Electron and
Photon Stimulated Desorption of Excited CN from Alkali Metal and Alkali ttalide
Surfaces," Febru_u'y 20, 1991.

Francois Wuiilewnier

Universite de Pttris-Sud, France, "Photoionization of Ions," March 11, 1991.

Richard V. Graham

i

The University of Tennessee, Knoxville, Tennessee, "Comparison of
Selenomethionine and Selenite Cycling in Freshwater," April 18, 1990.

A. P. Hickman

SRI International, Menlo Park, California, "Theory of Fine-Structure Changing
Collisions of Excited Xenon," April 19, 1991.

A. A. Puretzky

Institute of Spectroscopy, USSR Academy of Sciences, Troitsk, Moscow Region,
USSR, "Gas-Phase Formation of Rydberg Atoms, Clusters, and Ultra-Fine Particles
in UV Multiphoton Excitation of Metal Carbonyls," May 6, 1991,

J. C. Davis

Center for Accelerator Mass Spectrometry, Lawrence Livermore National
Laboratory, Berkeley, California, "Accelerator Microanalytical Techniques at
LLNl_,," May 14, 1991.

Klaus Wendt

Institute fur Physik, Johannes Guttenberg-Universitat Mainz, Mainz, Gemlany,
"Resonance Ionization Spectroscopy for the Quantitative Detection of Strontium-90
and Strontium-89 in Environmental Samples," May 3, 1991.

Roger C. tlart

The University of Tennessee Depanme,lt of Physics and Health and Safety Research
Division, ORNL, "Interference Effects Due to Four-Wave Mixing in Multiphoton
Ionization," May 23, 1991.
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John Bertram

Cancer Research Center of Hawaii, University of Hawaii, "Mechanistic Studies of
Cancer Preventive Agents Using In Vitro Systems: Proposed Role of Junctional
Communication,"
July 31, 1991,
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APPENDIX E. LIST OF HONORS AND AWARDS
FOR STAFF MEMBERS

SPECIAL HONORS

I_, G, Christophorou
Recipient of the Senior U.S. Scientist Award from the Alexander von Humboldt
Foundation of Berlin, Gemlany, in recognition of his past accomplishments in
research and teaching

P. C. Srivastava
Recipient of the United Nations World Development Program Award for
Distinguished Scientists for the development of collaborative programs in the area
of radiopharmaceutical and chemotherapeutic agents in association with Council of
Scientific and Industrial Resem'ch Scientists in India (1990-1991 )

T. Vo-Dinh
Appointed Senior Research Associate Board Member, Environmental Research
Center, University of Nevada, Las Vegas, Nevada

A, P. Watson
Recipient of the Outstanding Leader and Advocate Award of the East Tennessee
Chapter of the Association for Women in Science, 1991

Finalist for the Science and Technology Award, Knoxville YWCA Tribute to
Women, 1991

R&D-100 AWARD

A. B. Ahmed, R. S. Bogard, and M. A. Buckner
"Harshaw 8800 TLD System"

P. C. Srivastava and J. F. Allred
"Iodophenylmalemide Radioimmunoconjugator"

SPECIAL AWARDS

S. L. Allman and R. C. Phillips
Martin Marietta Energy Systems, Inc. 1991 Technical Achievement Award

D. K. Barslund
Health and Safety Research Division Distinguished Achievement Award for
Administrative Support for 1990

C. H. Chen
Health and Safety Research Division Excellence in Research Award lk)r1990
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L, G. Christophorou
Senior Corporate Fellow, 1991

K. A. Davidson
Diplomate, American Board of Toxicology, 1990

National Toxicology Program, Board of Scientific Counselors, Technical Review
Subcommittee, 1991

M. E. Langston
Health and Safety Research Division Distinguished Achievement Award for
Technical Support for 1991

B. L. Ramsey
Health and Safety Research Division Distinguished Achievement Award for
Administrative Support for 1991

P. S, Rohwer
Martin Marietta Energy Systems, Inc. 1991 Operations and Support Award

J, E. Thate
Health and Safety Research Division Distinguished Achievement Award for
Technical Support for 1990

R. A. Young
Diplomate, American Board of Toxicology, 1990

PUBI._ICATION AWARDS

K. R. Ambrose
1991 Publications and Art Competition Winners for "integrated Environmental
Assessment for a Major Project" (co-author), East Tennessee Chapter of the Society
for Technical Comnmnication, February 1991

David E. Fields, Marilyn Langston, and Information Management Technology Group
Society for Technical Communication 1991 Achievement Award for HASRD safety
notebook

I3. E. Hingerty
Technical Communication Award (Merit in Trade/News Articles- article appeared
in the Human Genome Project in the ORNL Review, 1990)

Betty K. Mansfield, W, Edward Barker, and Judy M. Wyrick
Society for Technical Cornmunication 1991 Distinction Award for DOE Human

: Genome Management hformation ,_),stem

Betty K. Mansfield, Judy M, Wyrick, and Anne E. Adamson
Society for Technical Communication 1991 Distinguished Award h)r Human
Genome News
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P, C, Srivastava
Mmin Mmietta Energy Systems, Inc. 1991 Publication Award

A, P. Watson, K. R. Ambrose, G. D, Griffin, N. B. Munro, L. C. Waters, and
S. Carnes

Distinguished Technical Reports Award for special issue of The Environmental
Professional, 1991, East Tennessee Chapter of the Society for Technical
Communication

Judy M. Wyrick, Betty K. Mansfield, and Vicki L. Conner
Society for Technical Communication 1991 Merit Award for Human Genome
1989-1990 Program Report

Judy M. Wyrick, Gloria M. Caton, and tile Ceramic Technology Staff
Society for Technical Communication Achievement Award for Ceramic Technology
Newsletter

COMMITTEE APPOINTMENTS

E. T. Arakawa
Member, International Advisory Board, Vacuum Ultraviolet Radiation Physics
Group, 1989 - 1992

A. Q. Armstrong
Member, DOE Integrated Technology Demonstration Committee for Cleanup of
Uranium Contaminated Soils, 1990 - present

B. A. Berven
Chairman, Environmental Section of the Health Physics Society Standards
Committee,, 1985 - present

J. E. Canington
Member, ORNL/Martin Marietta Energy Systems, Inc., Values Committee, 1988 -
1990

G, M, Caton
Chair, American Society for Information Science for WATI'ec 1991 "Science in
Action" Educat[on Program

Member, Professionalism Committee of American S(×:iety for Infornmtion Science,
1991

L. G, Christophorou
Member, ORNL/Publications Selection Committee, 1990- present

Chairman, ORNL Corporate Fellow's Council, 1990- present

=
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R. N. Compton
Member, Panel of Public Affairs (POPA), American Physical Society, 1989 -
present

Member, Publications Committee of the American Physical Society, 1991 - present

Chairman, Committee on Geosciences, Corporate Fellows' Council at ORNl,,
1990

M, Cristy
Member: Task Group on Dose Calculations, Committee 2 on Secondary I.,imits,
International Commission on Radiological Protection, 1985 - present

Vice-Chairman, Task Group on Revision of Reference Man, Committee 2 on
Secondary Limits, International Commission on Radiological Protection, 1985 -
present

Corresponding member, Task Group on Age-Dependent Dosimetry, Committee 2
on Secondary Limits, International Commission on Radiological Protection, 1988 -
present

D. F. Dickerson
Member, ORNL/Mmtin Marietta Energy Systems, Inc., Values Committee, 1991-
prescott

C. E. Easterly
Member, Electromagnetics Subpanel of the Free-Electron Hazards Advisory Panel,
U.S. Army Environmental Hygiene Agency, 1988 - present

Member, Subcommittee on Dose Assessment, DOE Emergency Management
Coordinating Committee, 1989 - present

Member, ASTM Subcommittee E34.70, Single Crystal Whiskers, Con_mittee E-34
on Occupational Health and Safety, 1988 - present

Member, Monitoring and Modeling Subcommittee of the Oak Ridge Full-Scale
Exercise Advisory Committee, 1988 - present

K. F. Eckerman

Member, Task Group on Modeling and Scaling to Humans, DOE, 1985 - present

Member, National Council on Radiation Protection and Measurements, 1990

Member, Committee 2 on Secondary Limits, International Comnlission on
Radiological Protection, 1982- present

Chairman, Task Group on Dose Calculations, Committee 2 on Sec(md:_,'\. l.imits,
International Commission ()raRadiological Protection, 1982 -present
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Member, Task Group on Age-Dependent Dosimetry, Committee 2 on Secondary
I.,imits, International Commission on Radiological Protection, 1988 - present

Member, Scientific Committee 57, Internal Emitter Standards, National Council on
Radiation Protection and Measurements, 1979- present

Member, Scientific Committee 64, Task Group 5, Public Exposure from Nuclear
Power, National Council on Radiation Protection and Measurements, 1979 -
present

Member, Scientific Committee 64, Task Group 6, Screening Models, National
Council on Radiation Protection and Measurements, 1979 - present

Member, Advisory Group, Health Effects Model Revision, Nuclear Regulatory
Commission, 198(1- present

Member, Scientific Committee '84, Radionuclide Contamination, National Council
on Radiation Protection and Measurements, 1991 - present

R. D. Foley
Member, ORNL Radioactive Operations Committee, 1990 - present

R. B. Gammage
Member, lndcmr Air Quality Committee, American Industrial Hygiene Association,
1985 - present

Member, DOE Research Development Demonstration Testing and Evaluation
Working Group for Instrumentation, 1989 - present

J. W. Haas, III
Vice-Chairman, ASTM E13.08 Committee on Raman Spectroscopy, 1990 - present

'F. D. Jones
Member, DOE Environmental Standards Steering Committee, 19_) - present

S. V. Kaye
Member, Advisory Committee, ORAU/DOE Health Physics Faculty Research
Award Program, 1991 - present

D, C, Kocher
Member, Standards Committee, ltealth Physics Society, 1987 - present

Member, DOE's Performance Assessment Task Team for Low-level Radioactive
Waste Disposal, 1991 - present

R. W. Leggett
Member,, Task Group on Dose Calculations, Committee 2 on Secondary Limits,
Internation_d Commission on Radiological Protection, 1985 - present
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Corresponding Member, Task Group on Reference Man, Committee 2 on
Secondary Limits, International Commission ota Radiologtc Protection, 1990-
present

Member, Task Group on Age,Dependent Dosimetry, Committee 2 on Secondtlry
Limits, International Commission on Radiological Protection, 1990 - present

C, A, Little
Member, Nominating Committee, ttealth Physics Society, 1990

P. Y, Lu
Member, National Safety Council, Executive Committee Chemical Section, 1985 -
present

Program Chairman, Chemical Health and Safety Division, American Chemical
Scoiety, 1990- present

Member, DOE/OR Environmental Restoration Council, 1990 - 1991

L, M, McDowell-Boyer
Member, Cleanup Subcommittee of the DOE Advisory Committee on Nuclear
Facility Safety, 1991 - present

P, D. Miller
Member, DOE/OR Technical Oversight Review Committee for Environmental
Restoration, 1990 - present

M. E. Murray
Member, ORNL Radioactive Operations Committee, 1990 - present

R, H, Ritchie

Member, Executive Council, Southeastern Section, American Physical Society,
1986 ..present

P. S. Rohwer
Member, ORAU/DOE ttealth Physics Fellowship Selection Committee, 1990-
present

R. H, Ross
Member, DOE/OR Environmental Restoration Council, 1990 - 1.991

I, Sauers
Subcommittee Chaimaan, IEEE Gaseous Dielectrics Committee S-32-I1, 1986 ..
present

C. S. Sims
Chairman, Technical Committee on Procedures and Data for the Intercomparison of
Personnel Dosimeters, International Atomic Energy Agency, 1984- present

Chairman, Technical Committee on Assessment of Occupational Exposure to
Extern_d Radiation for Monitoring Purposes, International Atomic Energy Agency,
1985 - present

=
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Chalrlnan, ANSI N 13,11 Revtew Working Group, Health Physics Society, 1987 ..
present

P, C, Srlvastava
Member, Nattonal Institutes of Health Advisory Committee, Development
Therapeutics Contracts Program, 1987 - present

R, E. Swaja
Member, ANSI N319 Committee on Personnel Neutron Dosimetry, Health Physics

¢. 'S:_clety, 1986 - present

Chairman, ASTM El0.04 Committee on Criticality Accident Dostrnetry, 1986-
present

D. J, Thorne
Participant, IAEA Coordinate Research Program Safety Assessment of Near-
Surface Radioactive Waste Disposal Facility, 199'1 -present

C, C. Travis

Chairman, Scientific Bases for Risk Assessment Assumptions, Office of Science
and Technology Policy, 1986- present

Member, Science Advisory Board, F(x)d and Drug Administration, 1987 - present

Member, Delivered Dose Work Group, American Industrial Health Council, 1987 -
present

Member, State of New Jersey Governor's Science Advisory Board on Health and
Environmental Issues, 1988 - present

Member, New Jersey State Department of Health Advisory Panel on Superfund
Sites, 1988 - pre,sent

Member, State of Maryland Advisory Panel vn the Maryland Power Plant Research
Progran.a, 1988 - present

Member, Technical Advisory Committee (TAC) to the New York City Sludge
Management Plan, 1989 - 1992

Member, National Academy of Sciences Board on Radioactive Waste Management
to Review the Idaho National Engineering Laboratory activities, 1989- present

Member, National Academy of Sciences Bc)ard on Radioactive Waste Management
r ,¢Committee to Review Hanford Single Shell F,mks, 1989 - present

Member, Advisory Panel, National Environmental Restoration Prioritization
Program, 1989 - present

Member, National Academy of Sciences Committee ota Biomarkers for
hnmunotoxicology, 1989- present
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Member, The Federal Insecticide, FungtcLde, and Rodenticlde Act (FIFRA)
Scientific Advisory Panel, Environmental Protectloa Agency, 1990. 1994

President, International Society for Risk Analysis, 1990- 1991

Member, Erlvlronmental Protection Agency Review Panel for Derrnal Exposure
Assessment, 1991

Member, Science Advisory Panel, Chemical Indusu'y Institute of Toxicology, 1991

Member, National Academy of Sciences Comnatttee on Remedial Action Priorities
for Hazardous Waste Sites, 1991 - present

J, E, Turner
Member, Comprehensive Certll"ication Panel of Examiners, American Board of
Health Physics, 1987 - present

Member, RERF Advisory Dosimetry Subcommittee, National Research Council,
1988 - present

Consoctate Member, National Council on Radiation ProtectLon and Measurements,
1983 - present

T, Vo-Dinh
Co-chairman, International Committee on Polycyclic Aromatic Compounds, 1985 -
present

Chairman, Commission V,4 on Spectroctaemical Methods, International Union of
Pure and Applied Chemistry (IUPAC), 1991 - present

Chaix'man, Subcommittee on Fiberopttcs, ASTM Committee E,13, 1989- present

J, S, Wassom
Chairman, Communication and Archives Committee, Environmental Mutagen
Society, 1982- present

Councilor, Environmental Mutagen S(x:iety, 1987-present

Member, Environmental Mutagen Society, Organization and Structure Committee,
1990-, 1991

A, P, Watson
Member, Reentry/Restoration Subcommittee of the Chemtcal Stockpile Disposal
Program Steering Committee, Department of the Amay and the Federal Emergency
Management Agency (FEMA), 1989- present

Member, ORNL Publications Award Selection Committee, 1990- present

R, K, White
Member, American Society for Testing and Materials (AS'I'M} Committee on Risk
Assessment, 1991 - present
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Chairman, DOE/OIl Entrorlmental Restoration Risk Assessment Council, 19!.)(}-
1991

Mernber, DOE Environmental Occupational and Publtc Health Standards
Comrnittee, 1991 - present

JOURNAl_, ACKNOWLED(_,MENTS

F, F, Knapp, Jr,
Member, Edltortttl Board, NucCompact-European/Amertcan Commt_nic'ations irt
Nuclear Medicine, 1989- present

K, t-1,Mawmrnin
Member, Editorial Board, Environmental and Molecular Mutagenesis, 1985 ..
present

C, S, Sims
Associate Editor, Health Physics, 199(I- present

C, C, Travis
Editor-in-Chief, Risk Analysis: An International Journal, 198'3 - present

Member, Editorial Advtsory Board, Toxicological and Environmental Chemistry,
1989- present

Member, Editorial Board, Health and Environmental Toxicology, 1989- present

Member, Editorial Board, Toxicology aM Industrial Health, 1990- preseat

Member, Editorial Board, Journal of Hazardous Materials, 19cX)- 1993

Member, Advisory Board, Critical Reviews in Environmental Control, 1991

J, E, Turner
Associate Editor, Radiation Research, 1991 - present

T, Vo-Dinh
Member, Editorial Board, Applied Spectroscopy, 1988 .-present

_, 0 . o ,,i )Fopmal Editor, Pol}'cvclic Aromatic Ccmpounds, 1989 - present

Member, Advisou Board, S'pectrochimica Acta Reviews, 1990 - present

Member, Advisory Board, Talanta, 1990- present

Associate Editor, ANALUSIS, 1991 - present

I7,;.A. Wachter
Member, Interagency Steering Committee on Standoff l)clt,t'li_)rl, 199()- present __
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J, S, Wassom
Member, Board of Managing Editors, Mutation Research, 1975 - present

R, K, White
Member, Editorial Board, Risk Analysis; An International ,lourmd, 1989- 1991

Book Review Editor, Risk Analysis; An International Journal, 1987 - present

UNIVERSITY APPOINTMENTS

E, T, Arakawa
Adjunct Professor of Physics, University of Tennessee, 1982 - present

C, t-I, Chert
Adjunct Professor of Physics, University of Tennessee, 1990 - present

Adjunct Professor of Physics, Vanderbilt University, 1990- present

L, G, Christophorou
Professor of Physics, University of Tennessee, 1969 .. present

R, N, Compton
Adjunct Professor of Physics, Vanderbilt University, 1983- present

Professor of Chemistry, University of Tennessee, 1985- present

T, I_,.Ferrell
Professor of Physics, University of Tennessee, 1979- present

W, R, Garrett
Adjunct Professor of Physics, University ofTennessee, 1990

D, C, Kocher
Faculty Affiliate, Department of Radk)logical Health Sciences, Colorado State
University, 1990- present

C, A, Little
Adjunct Professor of Radiology and Radiation Biology, Colorado State University,
1987 - present

I,, A, Pinnaduwage
Adjunct Assistant Professor of Physics, University of Tennessee, 1991 - present

R, II, Ritchie
Professor of Physics, University of Tennessee, 1965 - present

(2. S. Sims
Adjunct Assistant Professor, Texas A&M University, 1990



P, C, Srivastava
Adjunct Professor, Biomedical Sciences, University of Termessee, 1991 -present

C. C, Travis
Senior Research Fellow with the Energy, Environment, and Resources Center,
University of Tennessee, 1990- present

J, E, Turner
Professor of Physics (part-thne), University of Tennessee, 1981 - present

Adjunct Professor of Nuclear Engineering, University of Tennessee, 1990 -
present

R, L, Tyndall
Associate Professor of Research, Zoology Department, University of Tennessee,
1978- present

M, Uziel
Professor of Biomedical Sciences (part-time), University of Tennessee, 1968-
present

T, Vo-Dinh
Professor of Biomedical Sciences (part-time), University of Tennessee, 1987 -
present

R, J, Warmack
Professor of Physics, University of Tennessee, 1983 - present

()'FLIER

G, M. Caton
r i, ' '_Freasurer, Oak Ridge Chapter of Sigma Xi, 1983-1987

Chair, East I ennessee Chapter, American Society for Infomaation Science, 1991

R, N, Compton and J,A,D, Stockdale
Recipients, NATO International Collaboration Grant, 1988 - 1990

K, F, Eckerman
Consultant, Slom>Kettering Memorial Medical Center, 1981 - present

B, E, Hingerty
Consultant, New York University, 1978 ,-present

S, V. Kaye
Consultant, U.S, Department of Veteran AfNirs, 1989 - present

G, Ii), Kerr
Consultant, Radiation Effects Research Foundation, Japan, 1975. present
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C. E. Klots
Recipient, NATO Intemation_d Collaboration Grant, 1990 - present

D. C. Kocher
Visiting Professor, Department of Radiology and Radiation Biology, Colorado
State University, 1989 - 1990

J. C. Miller
Elected Fellow, American Optical Society, 1991

Recipient, NATO International Collaboration Grant, 1987 - present

R. H. Ritchie
Recipient, Grant from National Science Foundation for U.S.-Japan Collaborative
Research, 1988 - 1990

Member, Board of Directors, Pellissippi International, Inc., 1987 - present

Member, Advisory Board, Atom Sciences, Inc. 1984-present

P. S. Rohwer
Treasurer, Health Physics Society, 1991 - 1993

P_esident-elect, American Academy of Health Physics, 1991 - 1992

C. S. Sims
U.S. Dosimetry Contact for the Joint Standing Committee f('_ Civil Nuclear

' Cooperation with Taiwan, Republic of China, 1985 - present

C. C. Travis
Recipient, NATO Scientific Affairs Division Grant, 1991

J. E. Turner
President-elect, American Academy of Health Physics, 1992

R. L. Tyndall
Consultant, Northern States Power Company, 1980 - present

Consultant, Perkin-Elmer Cetus, 1991

Consultant, Anderson County School System, 1991

T. Vo-Dinh
Secretary, American Institute of Chemists (Tennessee Section), 1989- present

A. P. Watson
Chair, Admissions Committee, Oak Ridge Chapter of Sigma Xi, 1989 - 1991
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APPENDIX F. PATENTS GRANTED TO STAFF MEMBERS

PATENTS ISSUED

Loucas G. Christophorou and Homer Faidas
"Dielectric Liquid Pulsed-Power Switch," U. S. Patent No. 4,970,434, November
13, 1990

Loucas G. Christophorou
"Binary and Ternary Gas Mixtures with Temperatue Enhmlced Diffuse Glow
Discharge Characteristics for Use in Closing Switches," U. S. Patent No.
4,937,500, June 26, 1990

R. N. Compton
"High Brilliance Negative Ion and Neutral Beam Source," U. S. Patent No.
5,019,705, May 28, 1991

Thomas L. Fen'ell, Robert J. Warmack, and Robin C. Reddick
"Photon Scanning Tunneling ' " "Microscopy, U.S. Patent No. 5,018,865, May 28,
1991

Mark M. Goodman and Furn F. Knapp, Jr.
"Aminopropyl Thiophene Compounds," U.S. Patent No. 4,914,215, April 3, 1990

Mark M. Goodman and Furn F. Knapp, Jr.
"Radioiodinated Branched Carbohydrates," U.S. Patent No. 4,826,966, May 2,
1990

Robert N. Hamm, Scott R. Hunter, George S. Hurst, James E. Turner, and Harvel A.
Wright
"Ionizing Radiation Detector System," U. S. Patent No. 4,931,653, June 5, 1990

INVENTION DISCLOSURES

Steve L. Allman, Fang C. Chen, and Chung H. Chen
"Electron Attachment Freon Leak Detector," M_y 1990 (ESID 794-X, S-71,430)
(Assignment- August 1990)

Alvin P. Callahan _md Dennis E. Rice
"Improved Tungsten- 188/Rhenium.. 188 Generator System," July 19t.() (ESID
831-X, S-71,464) (Assignment- August 1990)

C. H. Chen, W. R. Garrett, R. C. Phillips, and M. G. Payne
: "Goggle to Protect Against Tunable Laser Weatxms," April 1990 (ESID 783-X,

S-72,419)
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Chung-Hsuan Chen
"Machinable Dissolved Metal Oxide S " ' "uperconductors, June 1990 (ESID 806-X,
S-71,443) (Assignment- July 1990)

Chung-Hsuan Chert and Michael P. McCann
"Improved Process for Prep,'u'ing Bi-Sr-Ca-Cu-O Superconductors," July 199(')
(ESID 805-X, S-71,442) (Assignment- 1990)

Chung-Hsuan Chen and Marvin G. Payne
"Vacuum Ultraviolet Ionizer DNA Sequencer," November 1990 (ESID 906-X,
S-72,448)

Fang C. Chen and Chung-Hsuan Chen
"Photoelectron Ion Mobility Freon Leak Detector," April 1990 (ESID 777-X,
S-71,415) (Assignment- August 1990)

F. C. Chen and C. H, Chen
"Fluorescence Detector for Non-Chlorine-Containing Freons," April 1990 (ESID
787-X,
S-71,423)

F. C. Chert, S. L. Allman, and C. H. Chen
"Optical Refrigerant Charge Inventory Monitor," January 1991 (ESID 920-X
S-72,460)

R. N. Compton and W. F. Frey
"Metal Vapor Heat Pipe Dosimeter," May 1991 (ESID 648-X)

R. N. Compton and W. F. Frey
"Method for Separating Fullerenes from Raw Soot," July 1991 (ESID 1012-X,
S-73,564)

H. Craig Dees and Curtis C. Travis
"Cell Line and Bioassay for Epidermal Growth Factor," November 1990 (ESID
905-X, S-72,446)

H. Craig Dees and Curtis C. Travis
"Chemical Carcinogenicity Assay Using Tumor Suppressor Gene Products," August
1991 (ESID 1028-X, S-73,581)

Clay E. Easterly
"Thermal Gun," June 1991 (ESID 995-X, S-73,547)

William R. Garrett and Marvin G. Payne
"Laser Isotope Separation Method," July 1990 (ESID 828-X, S-71,402)
(Assignment- August 1990)

William R. Garrett, James J. DiCillo, Chung-tlsuan Chen, and Marvin G. Payne
"Refractive Index Matching Eye Protector," June 1991 (ESID 997-C, S-73,550) _
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C. J. Janke, J. D. Muhs, L. G. Powell, E. A. Wachter, N. R. Smyrl and T. L. Hatmaker
"Heat Damage Detection Technklues for Polymer lVIatrixComposites," October 1990
(ESID 885-K)

Peter M. Kearl and Thomas A. Cronk
"Optical Instrument for Measuring Particle Velocities in Groundwater," October 1990
(ESID 890-X, S-72, 428)

F. F. Knapp, Jr., A. P. Callahan, and S. Mirzadeh
"Osmium- 194flridium- 194 Radionuclide Generator System," July 1990 (ESID
813-X, S-71,460)

F. F. Knapp, Jr., E. C. Lisic, S. Mirzadeh, and A. P. Callahan
"Tungsten- 188/Carrier Free Re- 188 Perrhenic Acid Generator System," September
1990 (ESID 877-X, S-72,417)

Dan W. McPherson

"l-Azabicyclo[2.2.2]Oct-3-yl c_-Hydroxy-c_-phenyl-a-(Radiolabeled alkenyl and
alkyI)..cx-phenylacetates (QNP)," August 1991 (ESID 1013-X, S-73,565)

Saed Mirzadeh

"Process for Preparing Copper-64 and Copper-67 Isotopes," August 24, 1990 (ESID
846-X, S-71,480)

Saed Mirzadeh and Furn F. Knapp, Jr.
"Extraction-Based 194Os/194IrRadionuclide Generator Systems," April 1991 (ESID
968-X, S-73,519)

tt. A. Pfuderer, H. L. Fellers, Jr., J. W. Crutcher, and K. C. Miller
"Combination Smartforms Expert System, Database, and Automated Forms Software
for Stack Release Air Permits," September 1990 (ESID 859-X, S-72,400)

Prem C. Srivastava and Abroad Hasan

"Acyclonucleosides of 2-Nitroimidazole and Uses as Diagnostic and Therapeutic
Agents," (ESID 738-X, S-70,482) (Assignment- June 1990)

Curtis C. Travis
"Novel Marked Liver Cell Line," May 1991 (ESID 980-X, S-73,351) -

Curtis C. Travis and H. Craig Dees
"Method for Rep_firing Biochemical Deficiencies," August 1991 (ESID 1025-X,
S-73,578)

R. L. Tyndall
"Amoeba/Bacteria Consortia and Related Process for Degrading TCE and Other
Wastes and Contami • "nants, April 1990 (ESID 702-X)

Richard I_,.'r'yndall and Arpad A. Vass
"Rescue or Creation of Bacterial Populations by Passage thrt_ugh Protozoa,"
September 1991 (ESID 1034-X, S-73,588)
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Mayo Uziel _mdKelly Houck
"FABA - A Fluorescent Reporter Group," August 1991 (ESID 1030-X, S-73,583)

Tuan Vo-Dinh
"Chemical Coating Based SERS Substrates," April 1990 (ESID 7(_-X, S-70,490)

Tuan Vo-Dinh
"Personal Dosimeter Using SERS," June 1990 (ESID 800-X)

T, Vo-Dinh
"Erasable Surface Enhanced R_unan Scattering Op,tic_dData Storage (SERODS)
System," August 1990 (ESID 849-X, S-71,483)

Tuan Vo-Dinh

"Enhanced Photo-Activated Luminescence for Screening Chlorinated Compounds,"
September 1991 (ESID 1035-X, S-73,589)

Eric A, Wachter and John W. Haas, III
"Improved Needle Substrates for SERS and ESERS Analysis," April 1990 (ESID

735-X, S-70,477)
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APPENDIX G. MEETINGS AND CONFERENCES

l Oth ORNL Life Sciences Symposi_,im, Hazardous Waste Site Investigations: Toward
Better Decisions, Gatlil:;b,!irg(Tennessee, May 21-24, 1990. Chairpersons: R.B.
Gammage and B. A. f_e'_:'t/et_LOakRidge National Laboratory. Sponsor: EPA,
DOE-OHER, and HAZ_'CRJ,p!,p. _

Access and Use of Information Resources in Assessing Health Risks from Chemical
Exposure, Oak Ridge, Tennessee, June 27-29, 1990. Organizers: P. Y. L,u and J.
S. Wassom, Oak Ridge National Laboratory; C. T. DeRosa and W. H. McFarl,'._nd,
Environmental Protection Agency. Sponsors: Health and Safety Research Division
and the Office of Criteria Assessment, U.S. Environmental Protection Agency.

Sixth International Symposium on Gaseotts Dielectrics, Knoxville, Tennessee, September
23-27, 1990. Chairpersons: L. G. Christophorou and I, Sauers, Oak l idge
National Laboratory. Sponsors: Health and Safety Research Division,
DOE/OHER, and University of Tennessee.

Workshop on Advanced Laser Technology for Chemical Measurements, Oak Ridge,
Tennessee, November 12-14, 1990. Chairpersons: W. R. Garrett and J. C. Miller,
Oak Ridge Natonal Laboratory. Sponsors' Health and Safety Research Division
and DOE/OttER.

Workshop on Laser Ablation-Mechanisms and Applications, Oak Ridge, Tennessee,
April 8-10, 1991. Chairperson: J. C. Miller, O',dc Ridge National Laboratory.
Sponsor: ORNL and DOE/OHER.

U.S. DOE Environmental Restoration Risk Assessment Workshop, Oak Ridge,
Tennessee, June 1991. Chairperson: R. K. White, Oak Ridge National
Laboratory. Sponsor: U.S. DOE Environmental Restoration.
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APPENDIX H. ADVISORY COMMITTEE

RETIRING MEMBERS:

Dr. J. Norman Bardsley Dr. A, Welford Castleman
Lawrence Livermore National Laboratory Pennsylvania State University
P,O. Box 808, MS L-296 College of Science
LivermOre, California 94550 152 Davey Laboratory

University Park, Pennsylvania 16802

CURRENT MEMBERS:

Dr. Eugen Merzbacher Atomic Physics
Professor Molecular Physics
Department of Physics and Astronomy
University of North Carolina
Chapel Hill, North Carolina 27599

Dr. Genevieve Roessler Health Physics
Department of Nuclear Engineering Sciences Radiation Dosimetry
University of Florida Nuclear Medicine
Gainesville, Florida 32611

Dr. Robert Snyder Toxicology
Professor and Director Risk Analysis
Department of Pharmacology and Toxicology Information Management
College of Pharmacy, Busch Campus
Rutgers University
Piscataway, New Jersey 08854

Dr. F. Ward Whicker Environmer',tal Transport :
Senior Scientist Site Ch_u'acterization
Savannah Rivet Ecology Laboratory
Drawer E
Aiken, South Carolina 29802
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APPENDIX I. PRESENTATIONS

Abuaf, P., Norman, D,, Hingerty, B., Broyde, S., Grunberger, D., and Patel, D., "NMR
and Computational Characterization of Anlinofluorene Modified Oligonucleotides,"
presented at the 81st Annu. Meet. of American Assoc. for Cancer Research,
Washington, DC, May 23-26, 1990

Allison, D,P., Jacobson, K.B., Thompson, J,R,, Lesniewska, E,, Brown, G,, Warmack,
R.J., and Ferrell, T.L., "Electron Scanning-Tunneling Microscopy of DNA,"
presented at the Meet. on Scanning Microscopy, Bethes_L, MD, May 5-10, 1990

Allison, D,P., Thompson, J,R,, Jacobson, K.B,, Warmack, R,J., and Ferrell, T,L,,
"Scanning Tunneling Microscopy of Macromolecules," presented at the 12th hat,
Congress for Electron Microscopy, Seattle, Aug, 12-18, 1990

Allison, D,P., Thompson, J.R., Jacobson, K.B., Warmack, R.J., Carrier, W.L.,
Larimer, F.W., Woychik, R.P., and Ferrell, T.L,, "Scanning Tunneling Microscopy
of DNA," presented at the 1st Scanning Tunneling Microscopy Conf,, (STM
'90/NANO), Baltimore, July 23-27, 1990

Arakawa, E.T. and Callcott, T.A., "Physics of Solids and Macromolecules," presented at
the DOE Contractor's Meet,, San Francisco, June 26-28, 1990

Baker, D,A;, Eckerman, K.F,, and Miller, C,W,, "ASCRN - A Screening Program for
Airborne Releases of Radionuclides," presented at the 35th Annu. Meet. Health Plays.
Soc., Anaheim, CA, June 24-28, 1990

Bast, C,B,, Gibson, R.E., Cubbison, C., and DeRosa, C.T., "Less-Than-Lifetime Risk
Assessment: Estimation of No-Effect Levels for Nonlethal, Toxic End Points by
Analogy to Acute Toxicity," presented at the Meet. on Access and Use of Information
Resources in Assessing Health Risks from Chemical Exposure, Oak Ridge, TN, June
27,29, 1990

Berven, B.A., Little, C.A., and Swaja, R.E,, "Structuring a Cost-Effective Site
Characterization," presented at the 200th Natl. Meet, Am. Chem. Soc., Washington,
DC, Aug. 26-31, 1990

Brown, G.M., Sachleben, R.A., Burclaett, K.L., Jacobson, K.B., Larimer, F.W.,
Woychik, R.P., Foote, R.S., Sloop, F.V., Jacobson, D.A., Arlinghaus, H.F., and
Thonnard, N., "Stable Isotope Labels for DNA Sequencing and Mapping," presented
at the 199th Natl. Meet. Am. Chem. Soc., Boston, Apr. 22-27, 1990

Brown, M.M., Von Halle, E.S., and Auletta, A.E., "The Ames/Salmonella Microsome
Assay for Genotoxicity," presented at the Meet. on Access and Use of Information
Resources in Assessing Health Risks ft'ore Chemical Exposure, Oak Ridge, TN, June
27-29, 1990

Buckner, M.A., Casson, W.H., and Liu, C.J., "Optimization of the New Combination
Personnel Neutron Dosimeter," presented at the 35th Annu, Meet. Health Phys. Soc.,
Anaheim, CA, June 24-28, 1990
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Buckner, M,A., "Evaluation of the Establishment of Criteria for the Control of Outdoor
' Contarninated Areas Based on Interpretation of Curt'ehi DOE Orders and NRC Reg

Guides," presented to Nuclear Engineering 542 Management of Radioactive Waste,
ORAU, Oak Ridge, TN, Apr, 12, 1990

Buckner, M,A,, "Dosimetry Applications Research--The Role of tile Health Physics
Resetu'ch Reactor in Radiation Biology Studies and Radiation Fundamentals,"
presented to Harrison Chilhowee Baptxst Academy B_,_logyClass, Knoxville, TN, May
16, 1990

Buckner, M,A., "Dosimetry Applications Research--The Role of the Health Physics
Research Reactor in Nuclear Physics and Detection Studies and Radiation
Fundamentals," presented to ttan'tson Chilhowee Baptist Academy Physics Class,
Knoxville, TN, May 16, 1990

Buckner, M.A., "The Development of the Oracle Bubble Dosimeter Data Base, and Initial
Analysis; Where Do We Go from Here? "presented to the Bubble Dosimeter Working
Group, Las Vegas, June 22, 1990

Carman, H.S., Jr., Klots, C.E., and Compton, R,N., "Charge-Exchange Studies Between
Highly Excited Atoms and Ultracold Molecules and Clusters," presented at the 23rd
DOE Radiobiological and Chemic',d Physics Contractors' Meet., Berkeley, CA, June
25-29, 1990

Carman, H.S., Jr., "Multiphoton Excitation, Ionization, and Reactions Involving Alkali
Atoms," presented at the 5rh Gordon Research Conf. on Multiphoton Processes, New
London, NH, June 11-15, 1990

Casson, W.H., Sims, C.S., Murakami, H., and Liu, C.J., "Result of ORNL's 14th
Personnel Dosimeter Intercomparison Study," presented at the 35th Annu. Meet.
Health Phys. Soc., Anaheim, CA, June 24-28, 1990

Caton, G.M. and Joy, S.E., "Hypertext System Demonstration: Information on the
Symposium and BEIA," presented at the Syrup. on Access and Use of Information
Resources in Assessing Health Risks ft'ore Chemical Exposure, Oak Ridge, TN, June
27-29, 1990

Caton, G.M., Houlberg, L.M., I.,angston, M.E., and Wyrick, J.M., "Biomedical and
Environnaental Information Analysis Section Comnaunication Resources: Printed and
Electronic," presented at the Syrup. on Access and Use of Information Resources in
Assessing Health Risks from Chemical ExPosure, O_ Ridge, TN, June 27-29, 1990

Chen, C.H., McCann, M.P., and Phillips, R.C., "Laser Surface Interaction of High-Tc
Superconductors Advances in Material Science and Applications of High Temperature
Superconductors," presented at the NASA Goddard Space Flight Center, Greenbelt,
MD, Apr. 2-6, 1990

Chela, C.H., "Kr_1Counting for Nuclear Waste SitEs," presented at "ac DOE Workshop
on Real-Time Subsurface Monitoring of Groundwater, Dallas, Apr. 17-18, 1990
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Chen, C,I-t,, "Laser Applications to Analytical Chemistry and Superconductors," presentedat a Seminar, Chemistry Dep,, Univ, of Alabama, Huntsville, May 18, 1990

Chen, C,H,, Phillips, R,C,, and McCann, M,P,, "Laser Applications on High-Tc
Superconductors," presented at the 5th Int, Syrup, onResonance Ionization
Spectroscopy and Its Applications, RIS '90, Varese, Italy, Sept, 16-21, 1990

Chen, C,H,, "Summer School on Nonlinear Opttcs and Nozdinear Dynamics at the
Institute of Atomic m_dMolecular Sciences," presented at the Meet of Inst, of Atomic
and Molecular Sciences on Nonlinear Optics rind Nonlinear Dynamics, Tatpei, Taiwan,
July 29-Aug, 11, 1990

Chen, C.H,, Payne, M,G,, Allman, S,L,, Garrett, W,R,, and Phillips, R.C,, "Laser
Applications to Condensed Phase Kinetics," presented at the 23rd DOE Radiobiological
and Chemical Physics Contractors' Meet,, Berkeley, CA, June 25-29, 1990

Chflstophorou, L.G., "Interactions of Slow Electrons with Excited Molecules," presented
at the 10rh Annu, Meet, of North American Hypothermia Group, New Orleans, Apr, 7-
12, 1990

Christophorou, L.G, and Faidas, H,, "Dielectric-Liquid Pulsed Power Switch," presented
at the 10th Int, Conf. on Conduction and Breakdown m Dielectric t.aquids, Grenoble,
France, Sept. 10-14, 1990

Christophorou, L,G,, Pinnaduwage, L,A., and Bitouni, r :_
Measurement of Electron Attachment to Short-Lived s
presented at the 6th Int. Syrup. on Gaseous Dielectrics, Knoxville, TN, Sept. 23-27,
1990

Christophorou, L,G., "Electron-Molecule Interactions," presented at the 23rd DOE
Radiobiological and Chemical Physics Contractors' Meet., Berkeley, CA, June 25-29,
1990

Christophorou, L.G,, "Interphase and Liquid State Physics," presented at the 23rd DOE
Radiobiological and Chemical Physics Contractors' Meet,, Berkeley, CA, June 25..29,
1990

-

Christophorou, L,G., "Radiation Interactions in High-Pressure Gases," presented at the
Conf. on Physical and Chemical Mechanisms in Motecular Radiation Biology, Woods
Hole, MA, Sept, 3-7, 1990
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Christophorou, L.G., Pinnaduwage, L.A., and Bitouni, A.P., "A Technique for the ,-
Measurement of Electron Attachment to Short-Lived Excited Species," presented at the
6th Int. Symp, on Gaseous Dielectrics, Knoxville, TN, Sept, 23-27, 1990 ?

Compton, R.N., "Careers in Physics," presented at Career Day at Oak Ridge ttigh School,
Oak Ridge, TN, Apr. 3, 1990
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Compton, R,N,, Klots, C,E,, Carman, H,S,, Jr,, and Miller, J,C,, "Chemical Physics
Studies of the Gaseous and Condensed Phases Using Pttlsed Lasers," presented at the
23rd DOE Radiobiological and Chemical Physics Contractors' Meet., Berkeley, CA,
June 25-29, 1990

lJavtdson College, Davidson,NC, Sept, 14,1 990

Cos man, M,, Singh, S,, Geacintov, N,E,, Ibanez, V,, Hingerty, B,E,, Broyde, S,, and
Harvey, R,G v "Experitnental and Cornputer M_eltng Studies of S,equence?Defined
Oligonucleotides Modified with (+) and(-) Antl-Benzo[a]pyrene Dtol Epoxlde,"
presented at the 81st Annu, Meet. of American Assoc, for Cancer Research,
Washington, DC, May 23-26, 1990

Crawford, O,H., Turner, J,E., Hamm, R,N,, and Ashley, J,C,, "Some Comparisons of
Skin Dose-Equivalent Calculations Using VARSKIN and the ORNL Monte Carl()

lt SElectron-Transport Code, OREC, pre. ented at the 35th Annu, Meet, Health Phys,
Soc,,, Anaheim, CA, June 24.-28, 1990

Danford, G.S., Uppuluri, S,Y., and Holland, F.M,, "Environmental Teratology
Information Center," presented at the Meet, on Access and Use of Infomaation
Resources in Assessing Health Risks from Chemical Exposure, Oak Ridge, TN,
June 27-29, 1990

Daniels, S.C., Haas, R.T,, Kilgore, D,G., and Miller, K,C., "Biomedical and
Environmental Info:-, ,_tion Analysis Section/Computing Resources," presented at the
Meet. on Access and rise of Information Resources in Assessing Health Risks from
Chemical Exposure, Oak Ridge, TN, June 27-29, 1990

Da_skos, P.G., Christophorou, L.G., and Carter, J.G., "Temperature Dependence of the
Dissociative Electron Attachment to CH3CI and C)HsCI," presented at the 6th Int.
Syrup. on Gaseous Dielectrics, Knoxville, TN, Sept. 23-27, 1990

Dudney., C.S., Wilson, D.L., and Gammage, R.B., "Performance of Radon Mitigation
Systems Installed in Houses with Crawlspaces and/or Daylight Basements," presented
at the 5th Int, Conf, on Indoor Air Quality and Climate, Indoor Air '90, Toronto,
July 29-Aug, 3, 1990

Dudney, C.S., Wilson, D.L., and Gammage, R.B., "Transport Studies of Radon in
Limestone Underlying Houses," presented at the 5th Int. Conf. on Indoor Air Quality
and Climate, Indoor Air '90, Toronto, July 29-Aug, 3, 1990

Easterly, C,E., "Relative Potency as a Means of Evaluating ELF Health Risks," presented
at the 6th Int. Symp. on Gaseous Dielectrics, Knoxville, TN, Sept. 24-27, 1990

Easterly, C.E., "Power Line Electromagnetic Field Hazards: History, Myths, and Facts,"
presented at the Meet. Soc. Risk Anal., East Tennessee Chapter, Knoxville, TN,
June 7, 1990
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Eckennan, K,, Ward, R,, Mahathy, M,, and Boys, R,, "Description of Methcxts for
Assessment of Internal Radiation Dose Used in DOSEXPR r," presented tit the 35th
Annu, Meet, Health Phy.'_,Soc,, Anaheim, CA, June 24-28, 1990

Emery, M,S,, Blair, M,S,, and Nyquist, J,E,, "On-Site Method for Acquisition and
Analysis of Sensor Data," presented tit the SENSORS Expo 90, Chicago, Sept, 11-13,
1990

England, M,W,, Turner, J,E,, and Jacobson, K,B,, "Metal-Ion Toxicittes Relative to

Normal Metal-Ion Concentrat!ons in an Organism," presented at the 4th Int, Workshop
on QSAR in Environmental q oxtcology, Veldhoven, The Netherlands, Sept, 16-20,
1990

Etnier, E,L,, Hovatter, P,S,, Talmage, S,S., Weaver, R,S,, Houlberg, L,M,, Ross,
R,H,, and Muhly, R,, "Development of Applicable or Relevant and Appropriate
Requirements (ARARs) for Remediation of Hazardous Waste Sites Under Superfund,"
presented at the Meet, on Access and Use of Info_anation Resources in Assessing
Health Risks from Chemical Exposure, Oak Ridge, TN, June 27-29, 1990

Faidas, H., Christophorou, L,G., and McCorkle, D,L,, "Electron Transport in Fast
Dlelecmc Liqmds at High Applied Elecmc Fields, presented at the 10th Int. Conf, on
Conduction and Breakdown in DMectric Liquids, Grenoble, France, Sept. 10-14,
1990

Faidas, H., Christophorou, L.G,, McCorkle, D,L,, and Carter, J,G., "Electron Drift
Velocities tn Liquid and Gaseous Tetramethylsilane, Neopentane and
2,2,4,4-Tetramethylpentane," presented at the 6th Int. Symp, on Gaseous
Dielectrics, Knoxville, TN, Sept, 23-27, 1990

Ferrell, T.L,, Goudonnet, J,-P., Reddick, R.C,, Sharp, S,H,, and Warmack, R,J,, "The
Photon Scanning Tunneling Microscope," presented at the 1st Scanning 'I'unneling
Microscopy Conf., (STM '90/NANO), Baltimore, July 23-27, 1990

Freeman, S., Sanford, D,G,, Hingerty, B,E., Broyde, S., and Krugh, T,R., "Structure of
an AAF Modified Duplex Nonarner from High Resolution NMR Spectroscopy and
Minimized Potential Energy Calculations," presented at the 81st Annu, Meet, of
American Assoc, for Cancer Research, Washington, DC, May 23-26, 1990 ._

Galley, P,C. and Easterly, C,E., "Mechanisms of Electromagnetic Tissue," presented at
the Interaction Peer-Review Workshop for the Evaluation of the Potential
Carcinogenicity of Electromagnetic Fields, Morrisville, NC, June 28, 1990

Gammage, R.B., Dudney, C,S., and Wilson, D.L., "Summertime Radon Elevation in
Homes Overlying Karst," presented at the 5th Int. Conf. on Indoor Air Quality and
Climate, Indoor Air '9(), Toronto, July 29-Aug. 3, 1990

Gammage, R.B,, Hanna, W.T., and Painter, P., "Unusual Formaldet_yde-Induced
Hypersensitivity in Two Schoolgirls," presented at the 5tl_ Int. Conf. on Indoor Air
Quality and Climate, Indoor Air '90, Toronto, July 29-Aug. 3, 1990
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Garnmage, R,B, and tlaas, J,W., III, "In Situ Groundwater Monitor," presented at the
Annu, Meet, of American Industrial Hygiene Assoc,, Orlando, FL, May 13-18, 1990

Gammage, R.B,, Dudney, C,S,, and Wilson, D,L,, "Radon Mitigation tn Southern
Appalachian Homes," presented at the Annu, Meet, of American Industrial Hygiene
Assoc,, Orlando, FL, May 13-18, 1990

Garnmage, R,B,, Wilson, D,L,, Dudney, C,S,, and Sauitz, R,J,, "Summertime Elevation
of :_22RnLevels in Huntsville, Alabama," presented at the Nati, Am, Soc, Cir, Eng,
Conf, on Environmental Engineering, Washington, DC, July 9..11, 1990

Gammage, R,B, and Wilson, D,L,, "Performance Experience with Radon Mitigation
Systems," presented at the 5th Int, Conf, on Indoor Air Quality and Clhnate, Indoor
Air '90, 'I'oronto, July 29-Aug, 3, 1990

Gammage, R,B,, Wilson, D,L,, and Dudney, C,S,, "Summertime Elevation of Radon in
Southern Appalachian Homes," presented at the 5th Int, Conf, on Indoor Air Quality
and Climate, Indoor Atr '90, Toronto, July 29-Aug, 3, 1990

Garrett, W,R,, _Iart, R,C,, Datskou, !,, and Payne, M Gtlt:iVyyLyaro.g,e&_t_{,_Collective Lmeshifts Observed in Three-Photon at the
21st Annu. Meet, Am, Phys. Soc,, Div. At. Mol, Opt. Phys,, Monterey, CA,
May 21-23, 1990

Garrett, W,R., "Interference and Very Large Pressure Dependent Shifts in Mtdtiphoton
: Induced Atomic Tranmtions," presented at the Jt, Seminar at Harvard Observatory and

Harvard Univ,, Cambridge, MA, May 16, 1990

Garrett, W.R., "Very l.,arge Pressure Dependent Shifts in Multiphoton-Induced,Atomic,
t I lI '_ _ "1Transitions and Hyper.Raman Emissions, presented at tt_eChemical t hyslcs Semln.,

ORNL, Oak Ridge, TN, May 14, 1990

Gove, R,M,, Richmond, A,A,_ Welch, M,J., and RaM, R,R., "Packaging and
Transportation Safety Program (PATS) Database," presented at the Meet. on Access
and Use of Information Resources in Assessing Health Risks from Chemical
Exposure, Oak Ridge, TN, June 27-29, 1990

Griffin, G.D., Ryan, M,S,, Kurka, K., Nolan, M,G,, Sauers, I., and James, D.R,,
"Disulfur Dec_ffluoride (S2Ft0): A Review of the Biological Properties and Our

" Experimental Studies of Tt_is Breakdown Product of SF6," presented at the 6th Int.
_ Syrup. on Gaseous Dielectrics, Knoxville, TN, Sept. 27-30, 1990

Haas, J,W., III and Gammage, R.B,, "Optical Spectroscopic Screening of Environmental
Water Samples," presented at the 199th Annu, Meet. Am, Chem, Soc., Boston, Apr,
22-27, 1990

Haas, J,W., III and Lee, E,Y,, "Surface-Enhanced Raman Spectroscopic (SERS)
Measurements in the Liquid Phase," presented at the 199th Annu, Meet. Arn, Chem.
Soc,, Boston, Apr, 22-27, 1990
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Haas, J.W,, III and Gammage, R,B,, "DUVAS Ftberscope for In Situ Groundwater
Monitoring," presented at the DOE Workshop on Real-Thne Subsux'fltceMonitoring of
Groundwater, Dallas, Apr, 17,.18, 1990

Haas, R,T, and Auletta, A,E,, "Gene.,.Tox Agent Registry File," presented at the Meet, on
Access and Use of lnfomaatton Resources in Assessing Health Risks from Chemical
Exposure, Oak Ridge, TN, June 27-29, 1990

Haas, R,T., Davtdson, M,C,, and Rao, K,S,, "Genetic Toxicology Chemical Structure
File," presented at the Meet, on Access and Use of Information Resources in Assessing
Health Risks from Chemical Exposure, Oak Ridge, TN, June 27-29, 1990

Hamm, R,N,( Turner, J,E., arid Hamley, S,A,, "Cross Sections for Low-Energy Protcms
and Alpha Particles," presented at the 38rh Annu, Meet. Radiat. Res, Soc., New
Orleans, Apr, 7-12, 1990

Hamm, R,N,, Ferrell, T,t,,, and Warmack, R,J,, " Liquid and Submicron Physics,"
presented at the 23rd DOE Radiobiological and Chemical Physics Contractors' Meet,,
Berkeley, CA, June 25-29, 1990

Harnm, R,N,, Turner, J,E,, Ritchie, R,t-I,, Ashley, J,C,, Crawford, O,H,, and Klots,
C,E,, "Microdosimetry and BioloNcal Modeliv_g," presented at the 23rd DOE Radio-
biological and Chemical Physics Contractors' Meet,, Berkeley, CA, June 25-29, 1990

' Hasan, A., Allred, J,F., and Srivastava, P,C.," Enhanced Uptake of a New Elecu'on
,/ Affinic 5-(E-[125I]Iodopentenyl)thic_.4-nitroimidazolenucleoside in l-lyt:_oxicTumors,"

presented at the 37th Annu, Meet, Soc, Nucl. Med,, Washington, DC, June 19-22,
1990

/. Hattetner-Frey, H.A, and Fravis, C,C., D oxin Emissions from Mumctp,d Solid Waste
Incinerators and the Potential for Human Exposure," presented wtthe Conf. on
Municipal Solid Waste Management: Making Decisions in the Face of Uncertainty,
Toronto, Apr. 25-27, 1990

Heckman, C,G., Houlberg, L.lVI.,Langston, M.E., Nikbakht, P,A,, Salk, M.S., and
Stockstill, J.M., "Environmental Guidance Program: Reference Bcmks and Regulatory
Update Table," presented at the Syrup. on Access and Use of Information Resources irt
Assessing Health Risks from Chemical Exposure, Oak Ridge, TN, June 27-29, 1990

Hingerty, B,E. and Broyde, S., "Hoogsteen Base Pairs in BPDE Modified DNA,"
presented at the 1st Int. Conf. on Electrophoresis, Superccm_puting, and the Human
Genome, Florida State Univ,, Tallahassee, Apr. 10-13, 1990

J

Hingerty, B.E. and Broyde, S., "Prediction of DNA Structure from Sequence," presented
at the 1st hat, Conf. on Electrophoresis, Supercomputing, and the Human Gem)me,
Florida State Univ,, Tallahassee, Apr, 10-13, 1990

Hingerty, B.E., Broyde, S., and Shatgir'o, R., "Predicting Structures of DNA and
Carcinogen-Mcxtified DNA by Build-Up "l"echniques," presented at the 1st Int. Conf.
on Electrophoresis, Superconaputing, and the Human Genome, Florida State Univ.,
Tallahassee, Apr. 10-13, 1990

__

m =



96

Hoeschele, J.D., Turner, J.E., and England, M.W., "Inorganic Concepts Relevant to
Metal Binding, Activity, and Toxicity in a Biological System," presented at the 4rh Int.
Workshop on QSAR in Environmental Toxicology, Veldhoven, The Netherlands,
Sept. 16-20, 1990

Hovatter, P.S., Gibson, R.E., and Muhly, R., "Selection of Indicator Chemicals at
Hazardous Waste sites," presented at the Meet. on Access and Use of Information
Resources in Accessing Health Risks from Chemical Exposure, Oak Ridge, TN,
June 27-29, 1990

Hubner, S.M., Kline, B.W., Lu, P.-Y., Pierce, L.B., and Crawl, J.R., "Material Safety
Data Sheets for Hazard Communication," presented at the Meet. on Access and Use of
Information Resources in Assessing Health Risks from Chemical Exposure, Oak
Ridge, TN, June 27-29, 1990

Jacobson, K.B., Arlinghaus, H.F., Thonnard, N., Foote, R.S., Larimer, F.W.,
Woychik, R.P., Sachleben, R.A., Brown, G.M., Sloop, F.V., and England, M.W.,
"A Multiplex Method tbr DNA Sequencing Using Stable Isotopes," presented at the
2nd Conf. on Genome Sequencing, Hilton Head, SC, Sept. 30-Oct. 3, 1990

Jones, T.D., "Bone Marrow Lethality," presented at the Technology Transfer to U.S.
Military, Alexandria, VA, Sept. 20, 1990

Kairemo, K.J.A., Kestila, M.S., Korhola, O.A., Hiltunen, J.V., Svahn, R.I., Knapp,
F.F., Jr., and Brihaye, C., "Determination of Kidney Perfusio_ Using Ultra-Short
Lived IR-19lm as a Tracer," presented at the World Federation of Nuclear Medicine
and Biology, Montreal, Aug. 27-31, 1990

Kaye, S.V., "Welcome Address - Access and Use of Information Resources in Assessing
Health Risks from Chemical Exposure," presented at the Meet. on Access and Use of
Information Resources in Assessing Health Risks from Chemical Exposure, Oak
Ridge, TN, June 27-29, 1990

Ken', G.D., "Neutron Quality Factor," presented at the 35th Annu. Meet. Health Phys.
Soc., Anaheim, CA, June 24-28, 1990

Kinser, H.B. and Crawford, O.H., "Integrals in the Complex Kohn Variational
Calculation for Electron Scattering by a Screened Coulomb Potential," presented at the
Meet. of Georgia Academy of Science, Macon, May 5, 1990

Klots, C.E., "Thermal Kinetics in a Finite Heat Bath," presented at the 1lth Int. Symp. on
Gas Kinetics, Assisi, Italy, Sept. 2-7, 1990

Klots, C.E., "Systematics of Evaporation," presented at the 5th Int. Symp. on Small
Particles, Konstanz, Federal Republic of Germany, Sept. 10-14, 1990

Klots, C.E., "Kinetic Isotope Effects in Molecular Clusters," presented at the Gordon
Conf. on Molecular and Ionic Clusters, Volterra, Italy, Sept. 2-7, 1990
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Kocher, D,C., "Classification and L isposal of Radioactive Wastes -- History and Legal
and Regulatory Requirements," presented at the 35th Annu. Meet. Health Phys. Soc.,
Anaheim, CA, June 24-28, 1990

Kropp, J., Knapp, F.F., Jr., Ambrose, K.R., Visser, F., Biersack, H.-J., and Blystone,
S.L., "Release of an Unexpected Myocardial Metabolite of Radioiodinated
15-(p-Iodophenyl)-3-R,S-Methylpentadecanoic Acid (BMIPP) from Isolated Rat
Hearts and Canine Hearts In Vivo," presented at the 37th Annu. Meet. Soc. Nucl.
Med., Washington, DC, June 19-22, 1990

Kr:._pp, L, Knapp, F.F., Jr., Ambrose, K.R., Assmann, T., Urmetz, S., Nissen, H.P.,
and Biersack, H.J., "Metabolites of IPPA, BMIPP, and DMIPP Fatty Acids in Rat
Hearts," presented at the European Association of Nuclear Medicine, Amsterdam,
May 20-24, 1990

Land, M.D., "IdentifyingContaminants of Concern," presented at the Agency for Toxic
Substances and Disease Registry (ATSDR) Workshop, Atlanta, Apr. 10-12, 1990

Land, M.D., "Public Health Implications for the Health Division," presented at the Agency
for Toxic Substances and Disease Registry (ATSDR) Workshop, 4,tlanta, Apr. 10-12,
1990

Land, M.D. and Miller, D., "Site Information for the Health Assessment," presented at the
Agency for Toxic Substances and Disease Registry (ATSDR) Workshop, Atlanta, Apr.
_0-12, 1990

Land, M.D. and Miller, D., "Case Study at the Buffalo Creek Industrial Site," presented at
the Agency for Toxic Substances and Disease Registry (ATSDR) Workshop, Atlanta,
Apr. 10-12, 1990

Land, M.D., "Soil Exposure Pathways," presented at the Agency for Toxic Substances and
Disease Registry (ATSDR) Workshop, Atlanta, Apr. 10-12, 1990

Lee, T.W., McPherson, D.W., Callahan, A.P., Rice, D.E., Ting, G., and Knapp, F.F.,
Jr., "A Simple Colorimetric Method for Determination of the Specific Activity of
Spallation-Produced Copper-67 (Cu-67) Using the Bis-(N a methyl)Thiosemicarbazone
(TSC) Derivative of Phenylglyoxal," presented at the 8th Int. Symp. on Radio-
pharmaceutical Chemistry, Princeton, NJ, June 24-29, 1990

Light, E., Gammage, R.B., Hansen, D.L., and Johnson, L., "Resolution of Indoor Air
Quality Complaints," presented at the Professional Development Course No. 15,
Orlando, FL, May 13-18, 1990

Little, C.A., "Plutonium Isotopic Ratios in Samples fi'om Rocky Flats Grassland,"
presented at the Workshop on Possible Differences in Biological Availability of
Isotopes of Pu, Las Vegas, Aug. 28-29, 1990

Mailing, H.V. and Wassom, J.S., "Information Resources and the Correlation of
Response Patterns Between Biological End Points," presented at the Meet. on Access
and Use of Information Resources in Assessing Health Risks from Chemical
Exposure, Oak Ridge, TN, June 27-29, 1990
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Mansfield, B.K., Adamson, A.E., Haas, R.T., Kilgore, D.G., Mayes, M.D., Owens,
E.T., Wyrick, J.M., and Yust, L.N., "Human Genome Management Information
System,', presented at the Meet. on Access and Use of Information Resources in
Assessing Health Risks from Chemical Exposure, Oak Ridge, TN, June 27-29, 1990

Mansfield, B.K., Adamson, A.E., Casey, D.K., Kilgore, D.G., Mayes, M.D., Owens,
E.T., Wassom, J.S., Wyrick, J.M., and Yust, L.N., "Human Genome Management
Information System," presented at the 2nd Conf. on Genome Sequencing, Hilton
Head, SC, Sept. 30-Oct. 3, 1990

Mavournin, K.H., Blakey, D.H., Cimino, M.C., Salamone, M.F., and I-Ieddle, J.A.,
"The In Vivo Micronucleus Assay in Mammalian Bone Marrow and Peripheral
Blood," presented at the Meet. on Access and Use of Information Resources in
Assessing Health Risks from Chemical Exposure, Oak Ridge, TN, June 27-29, 1990

McPherson, D.W., "Chemistry and Nuclear Medicine," presented at the Visiting _ndustrial
Scientist and Engineer Program, Berea College, Berea, KY, Apr. 9, 1990

Miller, D.B., "The Role of Pathways Analysis in the Health Assessment," presented at the
Agency for Toxic Substances and Disease Registry (ATSDR) Workshop, Atlanta, Apr.
10-12, 1990

Miller, J.C. and Smith, D.B., "Resonance Ionization Spectroscopy of Molecular Clusters
Using Picosecond Lasers," presented at file 5th Int. Symp. on Resonance Ionization
Spectroscopy and Its Applications, RIS '90, Varese, Italy, Sept. 16-21, 1990

Miller, J.C. and Smith, D.B., "Picosecond Multiphoton Ionization of Atomic and
Molecular Cl._sters," presented at the 5th Int. Conf. on Multiphoton Processes,
ICOMP V, Paris, Sept. 24-28, 1990

Miller, K.C., Haas, R.T., Kilgore, D.G., and Pfuderer, H.A., "Application of Expert
Systems to the Areas of Health, Safety, and Environmental Accountability," presented
at the Meet. on Access and Use of Intbrmation Resources in Assessing Health Risks
from Chemical Exposure, Oak Ridge, TN, June 27-29, 1990

Miller, P.D., "Risk Assessment and PCB Incineration," presented at the DOE High School
Honors Program, ORNL, Cak Ridge, TN, July 13, 1990

Mirzadeh, S., Brechbiel, M.W., and Gansow, O.A., "Radiometal Labeling of Immuno-
proteins: A Study of the Covalent Attachment of SCN-Bzl-DTPA Ligands to lmmuno-
globulin," presented at the 8th Int. Symp. on Radiopharmaceutical Chemistry,
Princeton, NJ, June 24-29, 1990

Mirzadeh, S., Brechbiel, M.W., and Gansow, O.A., "Radiometal Labeling of Immuno-
proteins: Covalent Attachment of SCN-Bzl-DTPA Ligands to Immunoglobulin,"
presented at the 8th Int. Symp. on Radiophamlaceutical Chemistry, Princeton, NJ,
June 24-28, 1990

Moss, O.R. and Eckerman, K.F., "Proposed NCRP Lung Model: Geometric Basis for
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