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TREES FOR LIFE

THE TREE IS OUR LIFE AND OUR LIFE IS IN THE TREE
IT IS FROM THIS CONCEPT THAT MY WORK HAS GROWN FOR
THIS OUTDOOR MURAL. THE FLAT MOSAICS DELINEATE MY
ABSTRACT VISUAL IDEAS CONCERNING THE ENVIRONMENT.
SKETCHES FROM NATURE, THE COLOR BALANCE IN VARIOUS
EARTH TONES, AND “THE SUN" ARE UTILIZED TO CONVEY A
CERTAIN SPIRITUALITY ABOUT GROWING THINGS. THE MOST
POWERFUL ASPECT OF THE MURAL IS THE "NEGATIVE SPACES”
BETWEEN THE NINE MOSAIC PANELS BY MEANS OF WHICH
| HAVE CREATED THE ESSENCEOQOF TREES FOR LIFE.

Chenles Coons

1977

In 1977, Charles Counts, an inter-
nationally known potter, teacher. and
artist. was commissioned to create this
symbol for the new Environmental
Sciences Building at the Oak Ridge
National Laboratory. Charles Counts,
a native Oak Ridger, now maintains a
home, studio. and craft center in Rising
Fawn. Georgia.
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FOREWORD

== Each divison at the Oak Ridge National

Laboratory (ORNL) has been asked to prepare a
brief history for ORNL’s 50th Year Celebration.

In the Environmental Sciences Division (ESD) this
assignment was undertaken by Stanley Auerbach,
the founding director of ESD. David Reichle,
Robert Van Hook, Steve Hildebrand, and

Ken Cowser (a former member of the origina
Hedlth Physics Division's radioactive waste research
section) reviewed drafts and made useful additions
and comments. Judy Aebischer was the technica

1t

editor. Graphic arts support was provided by Kathy
Barnes and her staff-Mitchell Williamson designed
the front and back covers and offered helpful
suggestions on format. Draft preparation and
electronic publishing were accomplished by Donna
Rhew and members of her staff-Linda Jennings,
who was responsible for the desktop design (i.e,
organization of the pages, creating text shapes, and
positioning photographic images), Karen Gibson,
and Deores Ogle. Joe Rich coordinated the
preparation of the document for the printer.
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INTRODUCTION

On May 15, 1972, Alvin M. Weinberg, the
director of Oak Ridge National Laboratory
(ORNL), issued a memorandum announcing that
the Ecological Sciences Division had become the
Environmental Sciences Divison (ESD). This act,
however, congtituted more than a mere renaming of
a divison that had been established two years
earlier on March 13, 1970. It was a recognition
that the broader field of environmental sciences
would provide both opportunities and challenges
for the Laboratory.

The Hedth Physics Division (HPD) had been
responsible for initiating and carrying out
environmental investigations since the Laboratory
began operations in 1943. By the 1950s, additional
environmental research was being conducted in
HPD, especidly research on the geologica
implications of radioactive waste disposa and on
radiological assessment and environmental
transport modeling. The creation of the Ecologica
Sciences Division, which came out of the Radiation
Ecology Section of HPD, reflected ORNL’s greatly
increased activities and interests in environmental
matters as well as the growing national and
international recognition of the Laboratory’s
ecological research programs. The new division
also began to play a key leadership role in impact
assessment. By the time the HPD Director Karl Z.
Morgan retired in September of 1972, the need for
a divison dedicated to the rapidly developing
environmental activities had been recognized. The
environmental  components of HPD had been
shifted to other Laboratory organizations, such as
the Chemica Technology Division, and the
radiological and environmental assessment and
modeling group, aong with severa geologists and
soil scientists who were in the waste disposa
research group, had joined the ecologists in the
newly named and more broadly defined
Environmental Sciences Division.

ESD will be in its 20th year during the
50th anniversary of the Laboratory; during this
time the Division has contributed significantly to
ORNL’s prominence in environmental sciences. But
this history of ESD would not be complete without
taking into account the people as well as the
activities and events of the last 50 years that
contributed directly or indirectly to the development
of environmental sciences a ORNL. Attention
will be given not only to ecology and radioecology,
but aso to the pioneering environmenta engi-
neering, sanitary engineering, and geological studies
for the safe and ultimate disposd of high-level
radioactive wastes. Recognition must aso be given
to those who initiated and led the development of
methods and approaches for radiologica hazard
assessment that were precursors of the current
sophisticated methods of environmental and hedth
risk assessment and risk management.

Many individuals were involved in the
preeESD HPD environmental and radiologica
research and development activities. A number
of these scientists and engineers worked at ORNL
on assignment from federa or private sector
organizations. In attempting to reconstruct their
roles and actions, the author has had to rely on
reports and other documents as well as personal
recollections and genera accounts. Any omissions,
mistakes, or oversights are not intentional but
result from both the passage of time and the
author’s lack of direct involvement in many of these
activities.

Because of space limitations, the details of
many of the projects and the roles of the
scientists and technicians who were responsible for
carrying them out could not be represented here,
For a more comprehensive overview of the
environmental research activities, the reader is
referred to Life Sciences at ORNL [ORNL Review
22(2,3)] 1989.






1. THE EARLY YEARS 1943-1954

Shortly after the establishment of the
Clinton Laboratories (which in 1948 became
ORNL), management found it necessary to plan for
the handling and disposal of radioactive byproducts
from various operations. On the basis of geological
and hydrological considerations, Melton
Valley-White Oak Creek and its downstream
impoundment (White Oak Lake) were sdlected as
areas for receiving radioactive effluent releases.

The need for protection against undue
radiation exposure and the need for environmenta
surveillance were recognized early by ORNL hedlth
physicists under Karl Z. Morgan, who helped found
the field of radiation protection. Morgan and his
colleagues coined the term “hedlth physics’ to
describe the combined study of the physical
properties of radiation and its health risks.

In 1943 the hedth physics organization
initiated a program of environmental monitoring
and surveillance in the White Oak Creek-White
Oak Lake area. Because these bodies of water
drained into the Clinch River, a radioactive
monitoring and outflow control system was built
into the earth dam impounding the waters of White
Oak Creek. Radioactivity in the outflow waters
was monitored to ensure that the releases from
White Oak Lake would not exceed the standards
for radionuclide concentrations in drinking water as
established by the nation’s health physicists and
other radiation protection specialists.

At that time HPD, under Morgan's
leadership, was aready involved in radioactive
waste disposal research using scientists from the
Army Corps of Engineers, the Public Health
Service, and the U.S. Geological Survey. In 1948
the waste disposal studies were organized as a
separate section with the addition of Roy J.
Morton, a sanitary engineer, as section leader. The
program was a joint undertaking of ORNL, the
Tennessee Valey Authority (TVA), the Atomic
Energy Commission-Oak Ridge Operations (AEC-
ORO), the U.S. Geologica Survey (USGS), and
the U.S. Public Health Service (PHS). The new
program had three major objectives: (1) to evaluate
and minimize radiation hazards in ORNL’s
radioactive waste disposal practices, (2) to provide
fundamental information on the behavior of

released radwastes, and (3) to obtain information
that might contribute to nationa defense. The
senior members of that early group were sanitary
engineers and included 0. R. Placak and Conrad
Straub from PHS and L. R. Setter from TVA Also
involved in the broader effort was a geologist, Paris
Stockdale, from The University of Tennessee (UT)
and George DeBuchananne (USGS). This group
initiated a variety of studies aimed a a systematic
survey of Watts Bar Reservoir. At the same time,
Stockdale and DeBuchananne began a program of
geologicd and hydrological studies in Bethel Valley,
Méelton Valley, and other parts of the Oak Ridge
Reservation (ORR).

The White Oak Lake drainage basin was of
increased interest because radioactivity had
increased in the waters and bottom sediments.
Morgan and others recognized the need to start
investigations into the potential impacts that the
radioactivity might have on the locd flora and
fauna. About the same time HPD developed
instrumentation for measuring radioactivity on the
bottom of rivers and lakes. This first instrument
(the “Flounder”), which consisted of an array of
beta-gamma tubes mounted in a watertight, heavy-
duty frame, enabled the Division to begin an annua
survey of the radioactivity of the Clinch and
Tennessee rivers-covering 200 to 500 miles of river.
Because of the concern about ecological
contamination, AEC authorized a radioecological
survey of the White Oak Creek drainage system, to
be carried out under contract by the Fish and Game
Branch of TVA It would be based in HPD and
conducted in collaboration with the Division's
Waste Disposa Research Section. This effort was
consonant with interagency cooperative research
policy then prevalent. The stated goals of the
project as approved in January 1950 were “(1) to
determine what radioactive elements have
accumulaed in living things in the stream, (2) where
they have accumulated, and (3) what has been the
effect on survival rates, population balances, and
types of organisms.” To carry out this effort, TVA
established a research team under the leadership of
Louis Krumholz, a well-known aguatic ecologist.
The. project ran from 1950 to 1953. Its findings
gtirred some controversy, but in genera the results
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showed that the radioactivity in the drainage was
not linked to any serious ecological problems,
dthough a demonstrable accumulation of
radionuclides was found in the biota associated
with the creek and the lake. The termination of
this early radioecologica impact project, however,
did not spell the end of.Morgan’s concerns about

the potential impacts of radioactivity on the
environment and especialy on the ecology of land
and water. Indeed, his continuing concern would
have a profound and positive impact on the future
of ecology a& ORNL.

During this time the Waste Disposa
Research Section was broadening its program. A
number of agencies were concerned with
radioactive contamination of drinking water and
sawage. Decontamination of these waters became
an important study objective of the section. To
carry out the kinds of large-scale laboratory
investigations, a special facility was needed. Such a
facility was approved in 1949-50 and completed in
1951. This facility, known as the Health Physics
Waste Research Building (Building 3504), became
the center of waste disposa research at ORNL.
Among the early workers on water treatment for
removal of fission products was E. F. Gloyna from
the University of Texas, who went on to become a
distinguished professor and Dean of the College of
Engineering at Texas.

In 1950, as part of the geologica studies,
51 wells were drilled around the ORNL settling
basin, White Oak Creek, and the burid grounds.
Radiologging of these wells was initiated to assist
in the study of groundwater movement. This
activity intensified over the next few years with
assistance from USGS, who provided collaborating
dtaff, especidly R. M. Richardson. The large effort
in water decontamination was augmented by
additional chemists and sanitary engineers.

W. J. Lacy came from the Corps of Engineers,
because of the Corps' interest in large-scale
decontamination of water supplies that would be

needed in a nuclear war. From PHS came Herman
Krieger, Morton Goldman, Bernd Kahn, and Al
Friend to augment the staff already there. At this
same time, the development of anaytica
instrumentation that was needed for these waste-
related studies was also under way, and Jm Garner,
Bernd Kahn, and Bill Lacy were doing early research
on the application of crystal spectrometers for the
identification of gamma-emitting radioisotopes in
White Oak Creek and the Clinch River.

During the 1952-53 period the radioactive
waste group became interested in the possible use of
earthen pits for the disposal of wastes. The first pits
were smal units for testing interactions between
soils and wastes and the efficacy of unlined vs lined
pits for retention of radionuclides. In 1953 the
program began to change in direction and breadth.
Ken Cowser, a sanitary engineer, was hired into the
program; previoudy, most of the sanitary engineers,
with the exception of Roy Morton, had come from
other agencies. In March of 1954 the section was
reorganiied into an overall Reactor Waste Disposal
Project to be directed by Ed Struxness. The
activities of the new section were concerned with
three general problems: (1) the safe disposal of
liquid, solid, and gaseous wastes associated with the
nuclear power program, (2) the disposal of wastes
from operations and research projects at ORNL,
and (3) related research and development problems.

Thus in the middle of the 1950s the HPD
leadership initiated two lines of activities that would
have profound implications in the decades ahead.
Radioactive waste disposal research would address,
with innovative concepts and approaches-but
tragically without a politically acceptable solution, at
least in most of the 20th century-the problem of
ultimate disposal of high-level radioactive wastes in
the United States. Radioecology was restarted and
would result in the establishment of ORNL as a
world-class research center for environmental
sciences, including both the ecological and earth
sciences.



2. ECOLOGY AND RADIOACTIVE

WASTE DISPOSAL

Although the first ecological survey was
terminated in 1953, national events provided a new
opportunity for ecologica research. The nation
grew interested in the potentia of nuclear energy
for generating commercial electric power, and
Congress was considering legidation to commit the
country to this new effort. A year later the Atomic
Energy Act of 1954 was passed, committing AEC to
the development of nuclear power.

Within HPD, Morgan and his key staff in
waste disposa-Roy Morton and Ed Struxness,
then Morgan's group leader a the Oak Ridge Y-12
Plant-had quickly redlized the potentia difficulties
of radioactive waste disposa and the associated
ecological and environmental problems that could
result from a large-scale nuclear power program.
Morgan, who was responsible for the safety of the
Laboratory’s waste disposal system, acted to expand
the waste disposal research program. In 1953 he
brought Struxness from the Y-12 Plant to be in
charge of a new HPD waste disposa research and
engineering program that would have an ecological
component.

Struxness shared Morgan's interest in the
ecological aspects of radiation hazards and had
taken course work under Orlando Park, an
ecologist a Northwestern University. Together,
Morgan and Struxness pushed for the establishment
of a forma ecological research program a ORNL.
During this time Struxness brought Park to
Oak Ridge to help him plan the new program.
Park’sinitia purpose was to conduct a series_of
laboratory experiments to determine the impacts of
radioactive wastes on the environment. He
outlined a two-pronged effort: (1) experiments
on the direct effects of gamma radiation on
natural populations, especially of arthropods, and
(2) preliminary food-chain experiments to
determine the patterns of uptake and bio-
accumulation. Funding was made available in 1954,
and Stanley Auerbach, a former student of Park’s,
was offered a position to carry out the
investigations and lay the basis for an expanded,
longer term effort. A second professiona staff
position in the ecology group was aso established

as part of the program, but it was not filled until
1957.

When Auerbach arived from Roosevelt
University in Chicago a the end of August 1954,
he immediately started conducting radiation
experiments. Meanwhile, Struxness, with Park’s
assistance, began to press AEC to recognize the
need for ecologica research. Park visited the other
national laboratories and brought back reports on
the status of their environmentaly related activities.
Park also encouraged the ecologica research
community represented in the Ecologica Society of
America to make the academic community aware of
the need for a nationa research program in ecology
dealing with the impact of radioactivity. As a result,
in the spring of 1955, the AEC Division of Biology
and Medicine set up a national ecology program in
Washington, D.C. John N. Wolfe, a respected plant
ecologist, was appointed its director.

During this period Auerbach continued his
radiation experiments and began to study the uptake
of strontium radionuclides by earthworms in a series
of laboratory experiments. Struxness encouraged
him to plan for expanded research by engaging
scientists from academic ingtitutions to work a
ORNL during the summer. Faculty summer
research was aready well established at the
Laboratory and proved to be an exceedingly useful
approach for developing the embryonic ecological
research program. The summer of 1955 was a
busy and fruitful one. The team that was assembled
for that first sSummer was composed of Henry
Howden, an entomologist from UT; Victor Sheldon,
a soil chemigt from the University of Missouri; and
two doctora students, Robert Davis (microbiology)
and Manfred Engelmann (invertebrate ecology).
Orlando Park participated in the activities on a
part-time basis.

Two events that occurred in the latter half
of 1955 changed the direction of the research. Firgt,
late in the summer, Struxness advised Auerbach
that the portion of Building 2001 that contained the
new ecology laboratories would be turned over to
the Metals and Ceramics Divison (M&C) because
of the growth and expansion of the metalurgy
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programs that were occupying the adjacent quonset
building (Building 2000). Because of a critical
shortage of space at ORNL, it was necessary to
move the program to the Y-12 Plant. At this
time Laboratory management was also considering
the possibility of transferring the program to

the Biology Division because of percelved
similarities in research goals. Struxness, Morgan,
and Auerbach believed that the goals and field
orientation (especially in the rad waste areq) of
the developing ecologica program would not be
consistent with the Biology Division's laboratory
research orientation. Moreover, Alexander
Hollaender, director of the Biology Division,

had no wish to include ecologica research in

his division. Space was found in Building 9711-1,
which housed the Y-12 Technica Library; Most
of this frame building had been stripped so

that only a shell structure remained. With
$25,000 of capital funds provided by M&C,
Auerbach designed a three-laboratory, four-office
complex that had both constant temperature

and constant humidity year-round. The facility
was completed in the spring of 1956.

The second significant event was the
Laboratory’s decision to drain White Oak Lake.
The lake's capacity to receive and retain radioactive
waste effluents had come into equilibrium with

The 1956 summer ecology research group outside thc newly recreated
laboratory in Building 9711-1 at the Oak Ridge Y-12 Plant. Individuals
shown (left to right) are Orlando Park, Charles Rohde, Stan Auerbach,
Manfred Engelmann (student), JamesLackey, K urt Bohnsack, EllisGraham,

input. For the previous 5 years, ORNL had been
carrying on a mgor research and development
(R&D) effort in reactor fuel element reprocessing.
Millions of curies of fission products were being
generated. In order to provide emergency storage
capacity in case of'a mgjor high-level radioactive
waste spill or lesk, management decided to open the
dam and drain the lake; if an emergency Situation
arose, they could later close the dam and use the
impoundment area to contain any spills. Thus,
beginning in the autumn of 1955, the lake was
dowly drained. This decison was an early and
appropriate example of what is now called risk
management.

In 1956 the second originally planned
professiona staff position was filled in the ecology
group, abeit temporarily, by Charles Rohde, an
acarologist/ecologist who came on leave of absence
from Northern Illinois University. Rohde initiated
a series of radiation experiments with laboratory
populations of a species of mite that was found in
chicken manure. While the experiments were
unique and very useful, highly wlorful scatological
names were gpplied to the research program as
knowledge of the culture media became known.
During this time, Auerbach was completing his
radiation experiments on the fauna in the mini-
ecosystems that could be found in the rotting wood
of tree trunk cavities. This laboratory
research lasted until 1957.

In early 1956 John Wolfe made
his firgt vist to Oak Ridge. He
advised Auerbach and Struxness that
AEC management did not consider the
laboratory radiation studies to be
relevant to AEC problems. Since
Wolfe's research philosophy was
gtrongly, if not totally, field oriented,
he advised Auerbach to redirect his
program. Struxness also urged
Auerbach to move in this direction
and take his research out to the
experimental waste disposal sites.
Struxness and Wolfe considered a
move to the newly drained and highly
contaminated lake bed necessary to
ensure that the ecological research
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Ecology Research Program af Laboratory
Is Sparked by Work of Dr. Orlando Park

Ecology-that branch of biology which deals with the mutual rela-
tionskip ameng organisms and between themselves and their environ-
ment--i; playing an important part in the program of the Oak Ridge
National Laboratory Health Physics Division. The effect of radio-

e T s - — _________.._@

activity O N natural populations—
bacteria, fungi, mites, and inscets
in the soil and fresh water — is:
¢losely connected with the problem
of radioactive waste disposal. a |
prublem that is constantly growing
beecause of the expansior inthe
nation's development 0 f  nuelear
reactor plants.
The Laboratory has buen ex-
tremely fortunate, in carryiag out
its ecological research program. in
cnlisting the aid of one of :he
country's foremost ecologists. H e
1« Dr. Orlando Park. professor of
Liology at Northwestern Univer.
sy, Evanstaon, I
Dr. Park. who sp=nt the suinmer

months working with the Health
i Physics Division and still visits
! " g ORNL as a co"-
sultant, began
participation un
ihc local pro-
gram through
t h e efforts of
E. G. Struaness,
a member 0 f
t he division's
s SR Technical Ad-

. visory Commit-
Oriando Park Lee a¥‘ d acting
head of its A pp 1 i cd Radio-
tielogy Section. During the period
from June 19 lo September 19 of
this vear, Dr. Park spent his full
time a ORNL. 2iding in the setting |
up of a plan for & experimental *
a1tack on the effect of radicactiv-
ity on “Plural populations. At
present. the program exists largely
on paper, but 1t continues to es-
pand. and Dr. Park expects that
practical work in the field will get
under way in the near future. Dr.
Staniey Auerbach i S continuing
the investigations begun by Dr. |

“onnnueg on raoge

| Ecology Program

Continued {rom Page 1
Park befora his return to North-
western.

Work Is Progressing
. In a recent interview, Dr. Park
i spoke highly of the progress of his
rwork a Oak Ridge Nationd Labo-
ratory.

*1 have found everyone down
here very helpful,” he said. “The
many groups with which | have
worked h av e becn extremely co-

operative—the Health Physics and
Biology Divisions and other ORNL
groups, the Atomic Energy Corn-
mission, the Public Health Service,
TVA, and the University of Ten-
ncssec-Atomic Energy Commission
Agricultural Rescarch Program.
! Tnce cealogical program has been
! very successful. Up to now. the
. work has largely been of a plan-
ning nature. Now, | think, we have
enough basic information and our '
next step is to apply it.”

Born in Elizabethtown, Ky.. Dr. "

Park received his BS and PhD de-
grees in zoology at the University
of Chicago. He IS aso interested in
forest ecology and entomology,
[spccializmg in beetles. and has
carried out a great dcal Of ecologi-
cal work in the American tropics.
He has been with Northwestern
University since 1934.

Earlier this year, the Ecological
Society of America, a member
society of the American Institute o!
| Biologica Sciences, held its annual |
i meeting iN Gainesville. Fla. This |
{sacicty Set Up a comunmittee on the
istudy of the effects of radioactiv-!
;ity on naturd populations. and Dr. |

Park was appointed chairman of
‘ the committee.

Dr. Park is the' author of many
' published papers and, together
with W. C. Allee, A. E. Emerson,
v T. Park. end K. Schmidt, is the:
| author of a book, “Principles of
| Animal Ecology.” He is a member
of the Ecologica Society of Amer-

ica. the British Ecologica Society,
the American Society of Zoology. !
the American Society of Natural-
| ists, the Entomological Society of.
* America, and the Biological So-
i ciety of Washington, D. C,, and is
i an honorary member of the Pana-

ma Canal Zone Natural History :
Socletv. Dr. Park makes his home

Yin Evanston, Ill., with his wife;
they have one married daughter.
While in Oak Ridge this summer
the Parks resided at 717 Vanderbilt
A enue
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Friday, Nov. 25, 1955

Health Physics Duo ;
Will Attend Meeting|

Stanley |. Auerbach and Charles |
J. Rohde of the Health Physics’
Division, Oak Ridge National Lab-
oratory, will attend the Third An-
nual Meeting of the Entomological :
Society of America in Cincinnati;,
Ohio, from November 28 through
December 1.

Auerbach To Give Paper

Dr. Aucrbach will present a
paper before the Ecology and Rio-
nomics Section of the society on :
“Effects of Gamma Radiation on
the Biology and Etiology of Soil
Aunthropods.” |

Charles J. Rohde, who recently !
joined the Health Physics Divis-
ion of Oak Ridge National Lab-'
oratory, is particularly interested !
in acarology, which is the study
of the important soil animals;
knoy/n as mites.

Taught In Illinois

Iir. Rohde has been a member
of the faculty of Northern Illinois
State College for the past eight
years. He received his B. S. degree
from Wisconsin State College, M.
S. from Marquette University, and
his Ph. D. degree just this year,
from Northwestern University. All
three were given for the study of
biology.

The father of five girls, Dr.
Rohde resides with his family at
109 Sequoia Lane in Oak Ridge.

New Members

» DE RYEE A. CROSSLEY JR.

recently joined the Health Phyvsices
Division of Oak Ridge National
Laboratory. Dr. Crossley received
his B.S. and A8 degrees in z2o-
rology from Texax  Technology
"College. Lubbock, in 1950 and
“his Ph.D. degree in cntomology
Sfrom  the University  of  Kansas,
CLawrence, in 19536,

HERMAN L. HOLSOPPLE JR,,
who was Jormeriy o wit h Cramet
¢ Incorporated. Chaltananga, recent-
| ly joined the Analytical Chemistry
l Division of Oak Ridgc National
Laboratory. Mr. Holsopple re-
ceived his B.S. degree in biologi-
cal sciences from the University
of Tennessee in 1950.

, SAM L. SCHEINBERG recently
+ became a member of Oak Ridge
National Laboratory’s Biology Di-
vision, Mr. Scheinberg received
his B.S. degree in poultry genetics
from Cornell University in 1949
and’ his MS. degree in poultry
breeding from lowa State in 1950.

WILLIAM E. THOMAS recent-
ly became a member of the Air-
craft Reactor Enginecring Division
at Oak Ridge National Laboratory.
He is a veteran of two ycars with
the United States Army, and is a
graduate of Tenncssce Polytechnic
Institute, whet-c hc received a B.S.
dcgt-cc in mechanical cngincering
in 1952,

ALBERT GRONSTROM rccent-
1y became a member of the In-
sprction Engincering Department
at Oak Ridge National Laboratory,
He came to ORNL from the Cata-
lytic Construction Company, Oak |
Ridge.




Ecology and Radioactive Waste Disposal

environmental contamination problems of waste
disposd. Thus began the first mgor shift in the
ecological research effort: the combining of
ecology and radioactive waste disposal.

Rohde had aready signded his intention to
return to teaching. Meanwhile Dac Crosdey, who
was finishing his Ph.D. in entomology at the
University of Kansas, was recruited and arrived in
late 1956. To prepare for the new research on the
lake bed, another soil chemit, Ellis Graham, was
recruited from the University of Missouri for the
summer and undertook the initia characterization
of the chemistry of the then bare lake bed
sediments. Eugene Odum, a distinguished ecologlst
from the University of Georgia, was brought in to
advise on the development of an ecosystem

approach to research on, the |ake bed because of his

aready ongoing program at the Savannah River
Plant. A research grid was established on a portion
of the lake bed, taking into account the radiation”
levels and accessibility to staff. Because HPD had
increased concerns about the Clinch River,
Auerbach aso brought in James B. Lackey, a
distinguished aguatic ecologist and planktologist, to
initiate a survey of plankton fauna and flora of the
Clinch River as a prelude to conducting uptake
studies of fission products by these organisms.
Likewise, plans were laid to. begin surveys of the
fauna of the ORR as part of the move toward
large-scale, field-based research in accord with, John
Wolfe's ideas.

Another project that was initiated a about
this time concerned the experimental waste disposa
pits, which were functioning as ion exchange
columns, athough actively leaking some *’Cs, “Co,
%S, ™Ru, and other radionuclides into the nearby
forest environments. This potential problem
offered researchers the opportunity to evauate the
uptake and distribution of radionuclides by trees
growing near the waste pits. The first project
began in the summer of 1956, but continued for
only about 3 years because of difficulties in the
interpretation of data; these difficulties arose from
the uneven distribution of tree species, the
variability in isotope distribution, and the problems
of working around the pits, as well as from a lack
of resources. All these problems made the
development of a forest ecosystem approach

difficult. Nevertheless, the radioecologiczl research
opportunity remained, and some 25 years later
Charles Garten, Roger Dahiman, and others carried
out and published a series of key studies on fission
product uptake and turnover by trees growing next
to the waste pits.

In 1957 Paul Dunaway, a mammologist, joined
the group to initiate studies on the small mammal
populations that were beginning to invade the lake
bed. Auerbach and Crosdey began research on the
succession Of plants and insects, including the
patterns of radionuclide uptake and turnover in

_ these invading populations. Two soil scientists

were recruited-Tsuneo "Tammy" Tamura and
Don Jacobs. They shortly transferred to the waste
disposal research effort, which was also under-
going active expansion under Struxness's direct
leadership.

By 1958 the program fully incorporated the
concept of radioecological research that included
the transport and fate of radionuclides as well as
their effects within a total ecosystem context.
Auerbach began to search for an ecologist who
could carry out this research effort in a forest

‘ecosystem context. Jerry Olson, whom Auerbach

met when Olson gave a paper a a scientific
meeting, was a staff member at the Connecticut
Agriculture Experiment Station. He had worked
while a graduate student at the University of
Chicago on the biogeochemical successon of sand
dunes and had developed a mathematical framework
for succession. He Now had a strong interest in
forest ecosystem processes. Upon joining the group
in 1958, he began a series of innovative studies that
would have wide impact on the Oak Ridge program
in radioecology.

About the same time Morgan and Struxness
were becoming increasingly concerned about the
lack of knowledge about the fates of radionuclides
that were being released through White Oak Dam
into the Clinch River, In the early years of
operation, the concept of dilute and disperse was an
active waste management practice. Morgan and
Struxness believed it was urgent to obtain
fundamenta information on the physical, chemicd,
and biologica dynamics of this river, which for
nearly 20 years had received releases of low-level
radioactive wastes. As part of his planning for the
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Visit of Orlando Park (Northwestern University) to the-newly created agricultural plot on upper White Oak Lake
bed below waste pits 2 and 3 in 1959. A newly installed meteorological instrument pole is in the background.
Jerry Olson is shown at left, Stanley Auerbach at right.

comprehensive river study, and to use these data to
evaluate the total hazards to downstream
populations and the riverine environment,
Struxness advised Auerbach that the ecology group
would be responsible for the aquatic biology and
related ecology phases. The study was to be
initiated in 1959. Thus the terrestrialy focused
radioecology program was now to expand into
aguatic ecology. Since resources were lacking,
funding was sought and obtained from AEC.

Daniel Nelson, who had just completed his
doctorate under Eugene Odum at the University of
Georgia, was hired as the first aquatic ecologist.
Under his direction the ecological investigations
sought to determine the uptake and turnover of

1

radionuclides in the biota and the effects of ionizing
radiation on aguatic organisms. Primary interest
was focused on fish populations and bottom
organisms such as clams.

From the beginning of the ecology research
program, Laboratory Director Alvin Weinberg had
continually signaled his interest in the program. He
believed that ecology could play an important role
both at ORNL and for the nation. Therefore, when
the time came to launch the new steel work boat
that had been especialy constructed for the new
aguatic ecology effort, he and the pertinent
members of the Laboratory Executive Committee
were invited to the launching Site at a new mooring
facility that the ecology research program had built

0
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UNKIUE SITES FOR ENVIRONMENTAL STUDIFS OF FISSIOM PRODUCT
CONTAMINATION OF ECOSYSTEMS ARE PAOVIDED 8Y ORNL OISPOSAL AREAS
FOR LOW AND INTERMEDWTE LEVEL RADIOACTIVE WASTES BOTH AREAS
LIE i THE WESTERN PART OF MELTON VALLEY ADJACENT TO ORNL .

THE WHITE OAK LAKE BED AREA, CONTAMINATED 8Y TwE DISPOSAL OF
LOW LEVEL LIQUID WASTES SINCE 1943, CONTANS a0 ACRES OF SOH. WITH
SUFFICIENT RADIOACTIVE CONTENT TO PRODUCE AN EXPOSURE RATE OF
400 meso0y. PRINCIPAL AADIONUCLIDES ARE Sc*, €337 AND Cob®.

THE SECOND AREA CENTERS AROUND THREE UNLINED P75 INTO WHICH
60,000 CURIES OF WTERMEDIATE LEVEL RADIOACTIVE WASTES HWE BEEN
RELEASED DURING THE LAST FIVE YEARS AND FROM WHICH SMALL AMOUNTS
HAVE MIGRATED THROUGH THE SOIL INTO THE SURROUNDING FOREST AREA.

THE EAST HALF OF THIS FIVE-MILE LONG VALLEY CONSISTS OF AN UN-
CONTAMINATED AREA OF FOREST AND FIELD HABITATS SINKLAR TO THAT OF
THE WEST WALF, 10€AL FOR COMPARISON PURPOSES.

@ STUDIES UNDER WAy ® MATERIALS INVESTIGATED

CHANGES THROUGH TIME OF TE soiLs
NATURAL FLOAS AND FAUNA
SOIL INSECTS.

- MOYEMENT OF FISSON PROQUCTS
THROUGH SOIL. PLANTS

ANIMALS
OTHER MSECTS
AGRICULTURAL CROPS

UPTAXE AND CONCENTRATION OF
PRODUCTS BY GRASSES

PROOUCTS
THROUGH NATURAL FOOD CHAS GHOUND WATER

ENVIRONMENTAL STUDIES IN DISPOSAL AREAS
FOR RADIOACTIVE WASTES

Nuclear power programs are expected to produce, in addition to high-level wastes, large
volumes of fow- and intermediate-level wastes. A considerable roving in cost will result if
some of these wastes can be safely released into the natural environment. The purpose of the
Health Physics Environmental Studies at the Oak Ridge National Laboratory is to provide data
which will assist in the determination of safe release concentrations. The kinds of ecological
information needed include data ©n the distribution and movement of fission products in soil; on
the movement, turnover, and concentration of fission products in food choins; on the uptake and
concentration of fission products in plonts ond onimals; and ultimately on the subtle changes
wrought by radioactivity through time. At the Oak Ridge Notional Laboratory unique facilities
for studying these different phases of the environmental problem exist because the Laboratory
has been relecsing low- and intermediate-level radioactive wastes into natural areas near by.
As a result of these operations carried on over @ period of years Oak Ridge National Laboratory
now has about 100 acres of land contaminated with mixed fission products plus similar, but

uncontaminated, terrain ideal for comparison purposes.

Principal investigators: S. |I. Auerboch ond D. A. Crossley, Jr.
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WHITE 04K LAXE BED. ECOLOGY STUDY AREA, DXSTRIBUTION OF
. VEGETATION. AyGUST 956

€ '™ CONCERTRRT WE 1ty TRED M RK“1ENTE
YO RIITA ThE XA TEPTS

DURING THE PAST TWO YEARS THESE SYLDIES MAVE CONCENTAATED ON THE CHANGES
IN THE PATTERNS-OF VEGETATIDN AND TME ASSOCIATED INSECT AND MAMMAL FAUNA OC-
CURING ON THE RADIDACTIVE WMITE 0AX LAKE BED SREA. TREES &KD FALLEN LEAF

T e
WMITE OAR LAXE BED. ECOLOGY STUDY ARTA, DISTRIBUTION OF
VEGETATION, ALY 1987

UITTER OF THE WASTE PIT AREA WAVE BEEN ANALYZED FOR PARTICULAR RADIONUCLIDES.
CONCENTRATIONS OF RADIONUCLIOES 1N THE 5S0ILS AND PLANTS IN DIFFERENT PARTS OF
THE LAKE BED MAVE BEEN DETERMINED. YIS INFORMATION 1S A NECESSARY PREREQUI-

SITE FOR THE LONG YERM STUDIES OQUTLINED ' THE PANEL ABOVE EXAMPLES OF
TMESE DATA ‘ARE GIVEN N THE ADJACENT CHARTS AND PHOTOGRAFNS

SOME RESULTS OF ENVIRONMENTAL STUDIES, 1956-1957

The waste disposal areas at the Oak Ridge National Laboratory provide o unique opportunity
for a study of the effects of radiation on a deciduous forest environment. Concentrations of
radionuclides in typical plants have been determined along with chemical, physical, and radio-
chemical properties of the soil. Particular emphasis has been placed on concentration and dis-
tribution of strontium-90, cesium-137, and ruthenium-106. These contaminated areas are, for the
most part, newly created and are changing rapidly. Since all natural systems tend to change
until they reach equilibrium with their environment, it is necessary to follow these changes
through time in order to establish and evoluote the possible effects of radioactive wastes on
ecosystems. Core must be taken not to attribute unusual phenomena to rodiooctivity until all

other possible causes, such as chemical effects of the wastes themselves, ore eliminated.

Principal investigators: S. I. Auerbach and D. A. Crossley, Jr.
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Ecology and Radioactive Waste Disposal

on the river. After dl the officias had assembled,
including those from AEC-ORO, the boat was
lifted by mobile crane from the lowboy truck and
lowered into the river where it promptly sank to
the bottom. The new Clinch River ecology
program was off to an auspicious start! In spite of
temporary setbacks such as this, however, the end
of the decade found the new ecology program
established with a diverse and growing staff. The
origina facilities a the Y-12 Plant were filled, and
the remaining space in Building 9711-1 was :
remodeled to accommodate additional laboratories
and processing
facilities. In addition
to those dready
named, the group was
augmented in 1959-60
by Stephen V. Kaye, a
mammologist; John
Witherspoon, a plant
ecologist; and Martin
Witkamp, a soil
microbiologist. With
assistants and
technicians providing
additional experience,
the unit was now able_
to agpproach ecologica
problems from a-
variety of perspectives,
based on quantitative
ecosystem ecology. At
the same time, the
Clinch River Study,
with its ultimate god
of analyzing and
assessing potential hazards, would become the
precursor of environmental risk assessment, of
radionuclides.

Under Struxness, the radioactive waste
research began to grow in severa directions. The
waste storage pit work was expanded with the
congtruction of three large pits above the upper
end of White Oak Lake. These pits were
experimental and operational at the same time.

They were experimenta in that they were located in
Conasauga shale, which had been found to have
high sorptive properties for a number of fission

products and therefore was being considered for a
possible approach to deding with large volumes of
what were then known as intermediate-level
radioactive liquid wastes. The pits were aso
operationd in that they were to be used as receiving
basins for the large quantities of intermediate-level
radioactive wastes that were being generated by the
fuel element reprocessing studies being carried out
by the Chemical Technology Division in Building
3019. Thousands of curies of *sr, ¥Cs, ®Co, and
%Ru were sent to_these pits. -With the exception of
1%Ru, the other radionuclides were retained in the

View of the agricultural test plot in upper White Oak Lake bed taken in the summer of
1957 during the studies of the uptake of *8r, ¥Cs, and *Co by corn.

soil immediately adjacent to the pits. But the high
ar-radiation doses in the pit area rendered them too
hazardous for contmumg use and they were filled
and capped. Excess rainfal over evaporation was
another limiting factor in their ability to handle
large quantities of liquid waste. In place of the pits,
a number of covered trenches that distributed wastes
into the surrounding soils were used. Simul-
tanequdly, field studies of low-level, solid radioactive
waste disposal were begun. These studies involved
HPD staff (Cowser and Tom Lomenick) and Bill
McMasters of USGS, Site selection and operationa

13
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techniques evolved as a consequence of these
studies.

There was aso a need to reduce the
quantities of radionuclides entering White Oak
Creek from normal Laboratory operations.
Drawing on the extensive laboratory and pilot plant
Studies of water decontamination processes that
had been carried out by the radioactive waste
research group over the years, a group under Ken
Cowser established the operationa parameters of
a process-waste water treatment plant that was
built adjacent to the two receiving basins of the
low-level processwaste system. The plant, which
was based on the lime-soda softening process and
that utilized chemical feeding, flash mixing,
coagulation, and sedimentation, was completed in
1957 a a cost of $265,000. It had a capacity of
500,000 gal per day and proved to be highly
effective in reducing the quantities of strontium,
cesum, and other radionuclides from the effluents,
thereby lowering considerably the levels of fission
products and other radioisotopes entering White
Oak Creek.

Geologic mapping of the hydrology and
geology of the Oak Ridge Area was initiated with
the assstance of the USGS. The intent was to add
the geologic formations to the standard geologic
maps of East Tennessee. In addition, surface
drainage patterns of key streams were to be added.
The goa was to produce a new and better
topographic base map of the origind ORR.

Just as the ecology effort was being
augmented by new staff and new directions, so also
was the waste group. Struxness began to broaden
the program so that it would not only encompass
local problems and challenges but would also
address the dready perceived national need for a
satisfactory long-term solution to what was going to
be a critical issue for the success of nuclear power,
namely, the development of a totaly safe and
acceptable means for disposing of high-level
radioactive wastes. But instead of relying on
cooperative support from other agencies such as
the U.S. PHS, whose resident staff were starting to
return to their home agency after severa years of
productive research at ORNL, he began to add staff
to ORNL to fit the growing speciaty needs of the

program.

Sanitary engineers had been the backbone of
earlier efforts, and Struxness and Morton had had
the advice of two of the nation’s outstanding leaders
in that field, Abel Wolman of Johns Hopkins and
Gordon Fair of Harvard. On Fair's
recommendation, Frank Parker, a recent graduate of
Harvard with background in water resources and
radiologica hedlth, was employed. Parker
represented a transition that was beginning in the
engineering field, in which the new concept of
environmental engineering was beginning to replace
sanitary engineering as the field of civil engineering

Stanley Auerbach and Charles Kraus sampling trees in
vicinity of the seeping high-level radioactive waste pits
(1958).
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that dealt with water resources and related came from USGS and would be responsible for
problems. An early result of this new approach initiating an innovative but ultimately failed

was the organization of the Clinch-River Study in approach to disposa of large quantities of

1958. Struxness, assisted by Parker, organized a radioactive wastes. Geologist Tom Lomenick came
cooperative, multiagency study that would look at from UT. Civil engineers Bill Boegly and Lou

al aspects of the Clinch River contamination Hemphill were recruited from, outsde ORNL, while
problem. The forma S-year program of study, Lou Bradshaw and Fleming Empson came from
which was drawn up in 1959, was unique in that it other parts of HPD.

had the active involvement and cooperation of During this period of the 1950s the problem

severd federa agencies: AEC, the Department of of long-term disposal of high-level nuclear wastes
the Interior (Geologica Survey), the Department of, was being examined by a number of national

Hedlth, Education and Welfare (Public Hedlth organizations, especially the National Research
Service), and TV& three state agencies. the Council, which had established a committee to look
Tennessee Department of Public Hedth (TDPH), © into this looming problem. The conclusion of the
the Tennessee Stream Pollution Control Board committee, after several years of study, was that rock
(TSPCB), and the Tennessee Game and Fish - sdt formations were a highly promising disposal

Commission (TGFC); and ORNL, where the effort, medium for radioactive wastes. The ORNL group
was headquartered in the HPD. The program was ~ was well aware of these findings through their
directed through a steering committee composed of  contacts in USGS and elsewhere. Struxness

representatives from each of these agencies with consulted with a number of leading geologists such
Struxness serving as chairman, as C. V. Theis and Ring Hubbert. They encouraged
During the 1956-59 period, Struxness him to develop a research and development effort

recruited a multidisciplinary group of individuals to  looking a salt beds as possible sites for disposa of
pursue several main lines of investigation that were  high-level wastes.

highly relevant to the waste disposal issue. The As the decade drew to a close, the HPD waste
two soil scientists, Don Jacobs and Tsuneo Tamura,  research staff were pursuing magjor lines of

were to tackle many of the critical questions about investigation on a number of new approaches to
fixation and behavior of fisson products in soils high-level waste disposa. Empson and Lacy had
and related media. Geologist Walace de Laguna initiated a basic program of characterization of
wastes derived from irradiated reactor
fue eements. Boegly, Tamura,
Empson, and others were testing the
feasibility of the self-sintering of high-
level wastes, using the self-generated
heat produced in the wastes by
radioactive decay, de Laguna was
examining the feasibility of the
disposal of wastes in deep wells, and
Parker, Boegly, Bradshaw, Empson,
Hemphill, and their colleagues had
studies under way on the various
mechanical, therma, and related
physical properties of rock st as well
as on its response to high-level

One of the three open, intermediate-level radioactive waste pits Irradiation. Contacts had been
constructed in the mid-1 950s to test the feasibility of using such pits ~ established with commercid salt mines
in a disposal method predicated on the assumption that radionuclides  that supplied blocks of rock salt for
move into the surrounding soil and are retained there {1956-57). these experiments. A subcontractor
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necessary support services (shafts,
hoists, power, railroad sidings, €tc.).
Accordingly, the Laboratory entered
into a contract with the Carey Salt
Mine Company to use an unoccupied
section of their mine to study the
properties of unmined sat under a
variety of stress conditions relaed to
high-level radioactive waste disposal
operations.

Key members of the Radioactive Waste Disposal Research Section

meeting with foreign visitors. Left to right are Ken Cowser, Ed

Struxness, the two foreign visitors, Roy Morton, and Frank Parker .
(19587?).

was hired to investigate several
operating mines as possible stes for
field experiments to test the properties
of sat beds under more redistic
disposal conditions.

Some of the mine owners were
amenable to the use of their mines for
the field tests, since the first tests
involved the use of irradiated fuel
elements from the engineering
materias test reactor, which were
confined in metal containers rather
than radioactive wastes. Of the mines

looked at, the Carey Sdt Mine in View of one level of the Carey Salt Mine, Hutchinson, Kansas,
Hutchinsnn, Kansas, was chosen. It showing the large mined-out chambers bounded by floors, pillars, and
had a favorable geology and the ceilings of rock salt 11959).
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Atomic Waste May G‘&i

‘Into Carey Salt Mine |

WASHINGTON (AP) — The!and would not absorb radioactivi
Atomic Energy Commission is|ty-
Jooking into the peasibility. that| The experiments will be direct.
abandoned salt mines might (g ed by the AEC's Oak Ridge,
X én, National Laboratory,
-especially good places to dump

Carey Says
3 '
which has held preliminary dis- NO Danger
radicactive waste. cussions with the Carey Salt Co.

*The commission is considerifig The ARC said the earth geien- Howard Carey Sr., chairman
using part of Carey’s Hutehinson tists division of the National Aea- of the board of Carey sqjt Co.,
mine, Which is not now used for| demy of Science3’ National Re-| Tuesday confirmed that the Car-

galt Production. search Council in 1855 first con-|ey mine is being considered for!

The waste materials would be|
simulated, with no radioactiv
involved, sO there will be no ra-
diation hazard.

i JSalt mines are considered &N
‘asswer t0 what to do'with radio-
active swaste, the AEC s
caud®: ™1 There is no Water in
salt mives g there \youid be no
drifting * of radioactivity: (2
‘Where cracks occur st is salf i
sealing; (3) Salt iS non-absorbent

sidered the possibility of natural

st formatlons as a good place

ty dis| é:ose of atomic waste, It was
ed this warranted further

study 1t was carried out at Oak

Ridge and at the University of

Texas.

quired field-scale tests.

The Carey mine was selected,
the ARC said, because of the geo-
ogy of the areas, the geographic
ocahon and facilities available at
the mine.

The AEC said Carey indicated
an interest in tbe experiments|y,
and a- willingness to provide I
space and experimental facilities|
required

.

--|decided to store actnal &
{waste in salt strata under Hi

storage of alomic waste. -

“We're proud to be part of &
community that 1s able and will
ing to assist. the federa govern-
ment in a Project of this kind,”
Carey said.

. pe. The experiments x'ndlcated thel “1 want to stress two this,”
method showed pronuse but re: Ca, continued.

“First. the experiment3 which
e planned will in no way af-
fect our salt mining operations.
They will' be conducted __inj
worked-out sections of tbe mine.4

“Second, no actual atomie” ‘mat-
wig be used. The expenment

will be carried out with . syn-
thetic materials. SO there iS-a&
solutely no danger to: anxone
from radioactivity.”

Carey explained that *if * the

tests prove successful apd- u‘h

%m

inson, it will be stored in.
where salt mining will be M
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Atomic Age Comes to Hutchinson
Carey Salt Mine Tests to Start
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3. RADIOECOLOGY AND
ECOSYSTEM SCIENCE

In 1959 the ecology unit became the
Radiation Ecology Section of the Health Physics
Division. Its research programs reflected a
continued emphasis on the transport of
radionuclides and the chronic effects of radiation.
At the same time the unit was moving into forest
ecosystem research and was starting to explore the

Members of the summer ecology research group prior to boarding an Atomic Energy
Commission plane to conduct. an aerial reconnaissance of the Oak Ridge Reservation.
From left to right are John Witherspoon; Don Jacobs; Stan Auerbach (kneeling); Paul
Dunaway; the late Bill Willard, University of Georgia; the late Ray Richardson, U.S.
Geological Survey (kneeling); and Gayther Plummer, University of Georgia (1958).

potential of radioisotope tracers for understanding
and possibly quantifying ecosystem processes.
Dunaway and Kaye began to study the
accumulation and turnover of radionuclides as well
as the effects of chronic radiation in, the small

mamma populations on the, White Oak ake bed. .

and surrounding areas. Experimental pens for
maintaining the animals were-established in
another part of the reservation. Systematic efforts
to census the mammalian fauna of the entire,
reservation were initiated, and a reference

collection of endemic species was established., As
their research progressed during the 1960s, Dunaway
and Kaye began to try to explain why vertebrate
species vary in their sengtivity to radiation. In their
studies of hemopoietic systems they pursued the
physiological mechanisms behind their observations.
But while they used techmqu& that were developed
and used by
radiobiologists, their
Study of mammals in a
natural environment
distinguished their
research from that of
the Biology Division.

The untimely
death of Roya
Shanks, a
distinguished plant
ecologist a UT, cost
the program a valued
collaborator and
advisor. After he
died, however, his
extensive library was
put up for sae. This
presented an
. OppOrtunity to create
a specialized library
on ecology at ORNL,
something that was
totally lacking at the
time. Laboratory
management was
persuaded to provide
the necessary funds and space, and library services
were provided by the Y-12 Technica Library staff,
whose facilities shared the same building.

Dac Crossley, who was aso working on the
White Oak Lake bed, measured the uptake of
s by insects in the field. By ‘combining
these data with those of 1aboratory studies
comparing the accumulation and excretion of
radionuclides and plant materia by insects, he was
able to use measurements of the radionuclide
content of insects in ‘the ‘field to derive their |
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consumption of plant materia and, therefore, the
magnitude of the transfer of energy and nutrients
aong food chains. This work also had significant
implications for risk assessment. By measuring
radioactive movement by insects, the risk to
humans of radioactive materials transported by
insect food chains could be predicted; Crosdey,
however, was primarily concerned with
understanding the ecology of insect-plant and
predator-prey food relations, especialy since the
insects contained only a tiny fraction of the
radioactivity in the lake bed ecosystem and were
not likely to pose any danger to humans.

Jerry Olson initiated much of the new
section’s innovative research. Working with Royal
Shanks of UT and with Crossley, Witherspoon, and
Witkamp, he started a project in forest ecosystem
processes using the uncontaminated forests on the
ORR and in the Great Smoky Mountains National
Park. They set up field experiments to measure the
movement of nutrient elements from soil to trees
and the return of these eements to soil, and
approached this problem in two ways. by studying
the factors affecting the breakdown and
decomposition of forest litter and by tracing the
movement of individua eements through trees,
and back to soil, by way of litterfail and leaching by
rain. Auerbach had aready become convinced that,
because of its location, the developing ORNL
terrestrial ecology program should emphasize forest
ecosystems. Moreover, his experience with studying
isotope uptake in trees around the waste pits had
demonstrated the need to work with single isotopes
that could be introduced and followed as tracers.

In 1959 Olson, Witherspoon, and their colleagues
began to use radiotracers to study forest element
circulation and litter decomposition. Olson
developed procedures for injecting known
quantities of one or more radionuclides into a tree
and subsequently following and quantifying its
movement through the tree and into the leaf litter.

Another of Olson’'s innovations was the
application of computer smulation models to
ecosystems. He began in 1958 with a model of the
accumulation of organic matter on the forest floor.
The next year, with the assistance of Robert Nedl, a
graduate student in physics, he developed an anaog
moddl that smulated the flow of carbon within a

forest ecosystem divided into four compartments,
each receiving and donating material to other
compartments. This was the beginning of a
multiyear effort that would have widespread
implications for much of the subsequent ecosystem
research at ORNL.

On both a nationa and international level,
interest and concern about radioactive
contamination of the environment was growing as a
result of the large-scale testing of nuclear bombs in
the atmosphere. Worldwide radioactive fadlout was
beginning to be documented in the public press.
The growing presence of ®Sr in milk and
subsequently in the breast milk of mothers and in
the teeth of children served to make the public
aware of a key and hitherto unrecognized ecologica
process-the food chain. Aboveground nuclear
bomb testing was actively under way at the Nevada
Test Site, and HPD staff were carrying out a number
of key dosmetry studies there. ARC had
established a large program in ecological monitoring
of the weapons fallout in the desert areas. Morgan
approached Auerbach with the suggestion that the
Radiation Ecology Section adso consder proposing a
research effort out there. Auerbach declined
because it was not related to the waste orientation
of the ORNL program, staff expertise in desert
ecology was lacking, and it would detract from
efforts dready planned. But the growing concern
over possible nuclear war gave a new impetus to
AEC’s programs in radioecology, with a specia
focus on the effects of large-scae radiation on
terrestrial ecosystems and the problems resulting
from large-scale contamination of the earth’s
ecosystems with long-lived radioactive fisson
products.

The latter part of the 1950s witnessed the
construction of the major addition to the
Laboratory’s main building (4500N). The new south
wing would provide major expanson space for a
number of the research divisons, including HPD,
who would then vacate the main health physics
facility (Building 2001). This would provide an
opportunity to move the Radiation Ecology Section
back to ORNL and at the same time provide maor
expansion space (22,000 ft?) for the program.
Laboratory management approved the request of
Morgan and Struxness, and funds in the amount of

20



Radioecology and Ecosystem Science

approximately $100,000 were made available for
remodeling and refitting of laboratories. (When
the time finaly arrived for the physical transfer of
materials, equipment, and supplies from the Y-12
Plant to ORNL, the complex arrangements for
providing personnel to move the operation from
one union jurisdiction (Y-12) to another (ORNL)
became bogged down. Much of the material was
aready boxed, so Auerbach had the technicians
load the section vehicles with the boxes and take
them to the new facility. Since this was a violation
of the union contract, Auerbach recelved a
grievance for every box transferred by his staff-the
al-time record for the most grievances for one
‘operation-but the misson of, moving the section
was completed within the planned schedule.)

The move back to ORNL coincided with a
period of dynamic planning at the Laboratory, and
the ecologists were encouraged to actively
participate. Planning for the future inevitably
rased the question of facilities. Because of this
and hardly before the paint had dried on Building
2001, Auerbach became involved with a long-range
planning group in the Engineering Divison. With
their positive encouragement and backing, he
started planning a totally new facility that would be
designed especidly for large-scale ecologica and
related environmental research. What emerged was
aradicaly new design based on a circular
configuration for the building. Its innovative
features won the support of Laboratory
management, and during the next few years the idea
was developed into a forma engineering and
architectural conceptua design that was completed
in 1965 and proposed to AEC. However, the
timing was not propitious for funding of a mgjor
building for any kind of environmental, much less
ecological, research; the dream of a new building
would have to walit.

The move back to ORNL brought the
ecologists much closer to Melton Valley, where
much of the field research was under way. The
focus was on the use of radiotracers to provide
means for quantifying transfer processes in
ecosystems while smultaneoudly yielding
information about problem radionuclides such as
the fission products. Cesium-137 was one of the
major fisson products that had been released to
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the loca environment through the various waste
disposal research and development efforts.
Likewise, it was a maor congtituent of bomb testing
fallout. The potentia of *’Cs for studying forest
ecosystem processes was being actively pursued by
Olson, while his colleagues in the section were using
radiocesium and other tracers to unravel different
ecological processes.

In the autumn of 1961 the First National
Symposium on Radioecology, sponsored by AEC,
was held at Colorado State University. This
meeting brought together the ecologists who had
responded to John Wolfe's cal for a new nationa
program in radioecology. The symposium included
reports on the new radiation studies being carried
out using large field irradiators and severa papers

.. on_radionuclide behavior and radiotracer research.

ORNL was 5 heavily represented. To the Oak Ridge
group, the meeting also brought out the need for
training ecologists in the use of radioisotopes as a

research tool in ecology. The Oak Ridge Ingtitute

of Nuclear Studies [(ORINS), subsequently

Oak Ridge Associated Universities (ORAU) and
now Oak Ridge Ingtitute for Science and Education
(ORISE)] had been conducting special training
courses in the use and applications of radioisotopes.
When approached with the idea of operating a
specid summer session for training ecologists, they
responded enthusiastically. The ORNL ecologists
outlined a curriculum and devised a number of
laboratory and demonstration projects that would be
used in the course. These projects and experiments
illustrated how radioisotopes could be utilized in
ecological research. Funding was obtained, and the
firgt indtitute was held in the summer of 1962.

These summer sessons were continued through
1964, by which time it was felt that demand was
insufficient to maintain a separate effort. After that,
ecologists who wished to take the training, including
new staff members at the Laboratory, enrolled in
the regular course.

During this period the Laboratory’s interest in
education was growing. Although ORNL had a
long, ongoing relationship with UT, Alvin Weinberg
and the administrators of the university perceived
that both ingtitutions had much to gain if they could
take advantage of the Laboratory’s top scientists in
some form of teaching role that would assigt the
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Artist's drawing of the original 1963 design of the Environmental Sciences Laboratory and the conceptual plan for
the first floor.
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university and atract top-notch graduate students
who could do thesis research at the Laboratory.
The Ford Foundation was approached, and they
responded by funding what came to be known as
the Ford Foundation Professorships. These were
awarded to outstanding members of ORNL, who
would be reimbursed for up to 20% of their time,
to teach a course or lead a seminar a UT. The
costs for this would be paid out of the Ford grant.
In addition, participants would receive an
additional 10% as bonus and reimbursement for
travel costs.
Approximately 20
ORNL dtaff received
these appointments.
One of these was Jerry
Olson from the
Radiation Ecology
Section. Olson started
teaching in the Botany
Department, initiating
what was to become a
highly productive joint
relationship. The
Radiation Ecology
Section began to have
not only a developing
interaction with UT
biology departments
but also a growing
influence on the
grengthening of the
ecology curriculum

postdoctoral fellows from al over the world carried
out research in its facilities during the early 1960s.
The new Clinch River Study was aso well
under way. Under Daniel Nelson, the ecologists
were carrying out pioneering research on the use of
clam shells (both modern and prehistoric) that were
obtained from middens as indicators of ®Sr
contamination. Because the shells grew with annual
additions, Nelson devised a unique method for
separating the annual rings and measuring the
contained strontium, thus obtaining patterns of

and graduate program
at UT. The
advantages of having

Ecology workboat operating during the 1959-64 Clinch River Study for which the boat
was specially built. It served the aquatic research program for 25 years. individuals
working (left to right) are Bob Martin (Tennessee Tech), Neil Griffith, and the late Dan

Nelson.

graduate students who
could carry out thesis
research at ORNL under the supervision of
laboratory ecologists were becoming obvious.
Auerbach believed that such students would not

only contribute significantly. to the research efforts,

but would also_serve to continuoudy stimulate and
chdlenge the staff. Such graduate programs were
aready well established and effective in the
radiation physics section of HPD, and the Biology
Division was the unchallenged leader in this field.
Literally scores of graduate students and

accumulation over time. Studies of fish population
behavior, cred censuses, and body analyses for
contained radionuclides provided data that were
essential for the hazard analyses that were being
initiated in the Clinch River Study under Struxness
and Frank Parker and carried out by Ken Cowser,
Walter Snyder, and others in HPD.

Other radioecologicd studies of the effects of
chronic radiation on aquatic fauna were aso being
initiated under Nelson. The smdl ponded area that
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remained behind White Oak Dam supported a
large population of midges (chironomids). With
the advice and assistance of genetics researchers
from the Biology Divison, Nelson brought in a
graduate student from UT, B. Gordon Blaylock,
who initiated a Ph.D. thesis project on chromosome
aberrations in these organisms that ultimately
proved to be one of the most exciting pieces of
radiation research findings in a natural population
exposed to chronic low-level radiation. Martin
Witkamp carried out studies on the effects of
radiation on soil microflora around the unshielded
test reactor at Dawsonville, Georgia, in preparation
for future studies to be done around the new fast-
burst neutron test reactor being constructed for
HPD behind Copper Ridge on the ORR.

Meanwhile Crossey, Dunaway, and Auerbach
were carrying out their studies on the contaminated
White Oak Lake bed. Dunaway’s studies of cotton
rats had evolved into sophisticated analyses of blood
protein responses and pathologies. Crossley was
following the transfer of the radionuclides through
the plant-insect food chains and devising techniques
for calculating consumption of food materids by
measuring the uptake and turnover of the
radionuclides by the insects. Auerbach was
following the succession of plant associations on the
bed and the patterns of fisson product accumulation
as a function of species and biomass.

As the 1960s began, the combination of
radiologica and ecological perspectives were being
melded in the new field of radioecology with its

Gordon Blaylock, assisted by Neil Griffith, collecting mosquito fish {Gambusia sp.) in White Oak Lake as part of

aquatic radiation effects studies.
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OAK RIDGE,

TENNESSEE

Friday, June 3, 1960

direcrar of Steeam Folluri

Rensarch, Health Physics Division; A. A,
E. G. Godfrey, Sin
Dispasal Section, Heslih Physica Division.

Clinch River Radioa

' To be Broadened Under New Program

MEMBERS OF THE CLINCKH RIVER STUDY L
@ o Ok Rid

s ge Nations!
. Balier, mvlwn ol Resctor Deveiopment, AK. w.
Tennersee

M. Sorden, assistant director of ORNL; F. E. Gartrsll, Mesith and

n, Tennesses Valisy Authority; Roy J. Morton, Waste Disposal Section,

ORNL Health Physics Division. Standing laft 16 right ate E. G. Sirunness (chairman),
ssistant director of the ORNL Hasith Phykca Division; D. J. Nehwon, Ecotogical

W. H. Martin, Siream Pollution Control Bosrd,
at Survey,
Averbach, Ecological Rismarch, Heaith "avtkl DMhm and F. L Perker, Waste

STEIRING COMMITTRE

gron;
ion Contral Sosrd, te Heslth

Schoen, iogy Divition, AEC Osk Ridge;
nnm State Heaith Deparimens;
. Weshington; . 8,

ctive Waste Study

Oak Rldge L ratory’s

The ecol ] aspects of the pro.

study
with health and safety sspects re-
lated to release of low-level radio.
active waste solutions to the Clinch
River will be broadened by a new
study announced by the AEC last
week. The new program, & compre-
hensive study of the Clinch River
dowristream_from the Oak Ridge
area, will determine the dispersion
and ultimate fate of radiosctive ma-
terials, evaliiation . of any" potential
direct or indirect effects of liquid
waste disposal and evalu-

are designed to study the role
that river plant and animal life has
on the ultimate distribution of
radloactive materials, and to pro-
vide information on basic aquatic
biology. The study is expected to
include & survey of fish.

Osk Ridge National Laboratory
will continue its current program of
surveying and sampling to assurn
that radioactive material released i«
the river is below the maximur

ation of the usefulness of the river
and similar streams for waste dis-
posal purposes. Eight state and fed-
‘enl government groups are jointly
‘cooperallng in the research pro-
! gram.

water as byl
the Nationa! Committee on Radis-
tion Protéction.

The new joint research pragram
will be conducted under the super-
vision and guldance of a steering
committee representing the partici-
pating organizations, Organizations
involved in the study in sddition to
| ORNL, are: AEC, Tennessee Game:
and Fish Commission, Temnessec!
Stale Health Depariment, Tennes-.
see Stream Pollution Control Board, ¢
Tennessee Valley Authority, US.
Geological Survey, and U.S. Public
Health Service.

Low-level radioacttve liquid
wastes are released to the Clinch
River from Oak Ridge National
Laboratory at White Oak Creek.:
The waste solutions come from the
L Y's nd i
processing activities and have been,
processed through a waste treat-!
ment plant prior 1o discharge to the
creek.

Waste solutions having a higher

permluible concentrations for. .

ndmacuv: content are stored at the
'y in huge
sl.orue tanks, while intermediate.
level waste solutions are stored in!
large seepage pits which permil the
radioactivity to decreasc and o be-
come fixed in the groend. Eventual
seepage from the pits 1s throughl

White Oak Creek.
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Thursc

;Auerbach Elected
IFellow of AAAS

S. I Auerbach, Health Physics
| Division, has recently been elect-
ed a Fellow of
the American
Association for
the Advance-
ment of Science
i in  recognition
P e of his standing
I AS @ scienlist.
'
|

Auerbach,
4;. who came to
ORNL in 1954,

| b received his
BS. and M.S. degrees from
WUmversny of 1llinois &nd his
{Ph.D, degree from Northwestern’
Untversity

His fields of interest are health
phvucx problems of environmen-
lal contamination by radioactive
i wastes, radiation effects on popu-
lations, and biological cycling of
fission products.

Auerbach has wrilten numerous
1papers on the effects of ionizing
radiation on insects and inverte-
,brate organisms He has also wnil-
len papers on the uptake and ac-
Jcumulation of strontium.90 and
cesium-137 and other fission
products by native cultivated
plants.

AuerBach Attends
IAEA Conference

S. 1. Auerbach of Health
Physms Division is attending a’
| nt e rnational
Atomic Energy
Agency confer-
ence O N selectd
ed topics in|

r adi o biology

this week at Vi-

enna, Austria.

He 1s part of
. a panel on

“Effect of Radi-

ation on Eco-
logical Systems of the Biosphere
Due to Atomic Industry Opera-
tions.” He will also give a report
on United States ecological re-
search with emphasis on the bio-
logical effects.

In addition. Auerbach will con-
fer with IAEA on preliminary
plans for an International Agency
Symposium on Ecological Effects
of the Atomic Energy Industry
and assist the Agency 1" estab-:

Averbach

lishing methods for a” ecologxcal
survey at atomic energy installa-

tions.
i
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OAK RIDGE,

® Laboralory this week 10 discuss “Chemical Cycles i Ecalogicet
Averbach, ORNL Health Physics Division: J. J,

3§ Olsen, ORNL Hesith Phyasts Division;
nvertiy

3 included $.
Davis Mantord Atoma Labaratos
ang 1. E Centton, Michigen §i

Research Problems in ‘Chemical Cycles

[
i
I

In Ecological Systems’ Discussed Here

Subcommittee of Ecology Study Committee of ESA

Met at Oak Ridge National Laboratory May 15-16

1 A subrommitiee of the Ecologionl Sweiety of America met
al ()l‘.\l this week to discuss resewrch pwblenu concersed

with *

‘Chemivad Cyeles in Eeologival Systems.”

This com.

‘mittee and several sulxummmwu huve been sponsored by

Nutivnul Science Foundation 1w
ireview the present state of
knuuledge in certain areas of
ecolug) and help promote ad-
ivancemient of these areas.

i The ecological problems of
chemical cycles discussed includ-;
ed the movement of nutrient ele- |
‘ments, truce clements and redio-
Jactive asutupes in both werrestriul
and  marme onvi The

‘While physics, chemistry and

TENNESSEE

Biology and Health Physics Members
To Present Papers At AIBS Meeting

The mesting of Biological Socies
ties, spon-ond by the American

or Loss For Maize Endosperm”™ by
A. C. Faberge; “DNA Synthesis
and X-Ray Effects At Different
Illlcne Stages ln  Grasshopper

of
whlel is schaduled lo be held at
the

swrn. Aul\ll! ﬂ-” will find
two momlun of the Health
Ph and

by M. E. Gaulden.
Other Papers Presented |
H. l. Luippold wm prmm .

members of the moleu Division
from Oak Ridge National Labora-
tory participating. Many speaksry
from various Atomic Energy Com.
misslon installations and private
ressarch organizations will partici-
pate in the flve-day series of
symposiums.
Health Physies Membors
Roy J. Mortoa and Stanley I.
Auerbach of the Health Physics
Division will present papers at the
first radiation ecology umpodum
MMM by the Ecological So-

ciety of America snd the Ameri-
un Society of umnalom and
Mr. Morton's pa~

biology have achieved
success  in undennndmg the

m will be “The Engineer's Need
ot

paper
ing K-RAy-lMue-d Chmmoum-l
Damage By Scoring At Anaphass”
which was suthored by Sheldon
Wolll and H. K. Luippold. A. W.
Naylor will pressnt a paper on
“Aspastie Aesld Membdolam In
Barley and Wheat Leaves” which
was authored by N. L. Tolbert,
L. P. Carter, snd A, W. Naylor.|
R. C. vonBorstel and M. L. Par.!
due suthored & paper to be pre-
sented by M. L. Pardue entitied
JiOn the’ Naturs of Radlation-In-
Jumd Dominant Lethsl Mutations
In Hybrobracon and Drosophila.”
T. H. Pittenger will present &
9‘9" on “Complementary Cyto-
ly Inherited Mutants In

" and Dr.

organization of atoms,
cells and organisms, one of the
major chlllmges remaining for
science is to understand how
these many small systems operate

in the of

erreulation of clements fram sols |
itu plapts W enimuls und buck tu
(sulls 18 imparisnt in maintamning
{productivity of the lands. Cycles
‘of muvement from  woters to
.orgunisms  und  sediments  and
ibuck to waters ure important for
‘bivlogicul activity in freshwater
uand marine environments.

1 of or and .
larger ecological systems consist.
ing of many kinds uf organisms
plus their environments.

Balance Changes
Changes in the balance of gains
and iosses of the chemical ele.
ments to different parts of an
ecological sysiem are among the
major factors controllhu the de-

dispersat wl ra tive contamie
nutien thet reaches the eoviione.
et ws o Bdlout nn o padhoasttive
Warte Masie deseawrch on these -
evcles has teeently  reeeived
stmulus from the use ol tracer
sotopes fur estimating e rates
and moums ol aceumulstion of
substunces between dil ferent.
kindds of wrganisms and from the .
BERSIISIDS o he  eavirenment |
aml Lock 1o the Grgunisms, Just
v pbt shasts carther ok -
Sapbine wl tavers 1o toblus the
Daeent o abers beiwern the
itlerent  org ur dilterem
molvcules inside o single ndie |
vidual f
Significance of Studies
. The significance of such studies
Jfor envirunmentul contamination
rand the vulue of radwactive truee
ers have jed 10 recent expunsion
‘of AEC progrums in this kind uf
research . Much research an agn-
fuleatry and  Lisher
vly  reyuires  mure ba
anding ol these eculogicul

and

such & system. and are scheduled
10 receive increasing attention in!
the near future. >

J. S. Olson, ORNL Healthi
Physics Division, geobotanist, is |
chairman of the Subcommittee on '
Chemical Cycles in Ecological
Systems. Other members of the
' Subcommittee are J. E. Cantion,
! Michigan State University, secre-
‘tary of the Ecological Society of
iAmerica; J. J. Davis. Hanford
fAlnmiv: Laboratories; and H. T.
"Odum. University of Texas Insti.
‘tute of Marine Science.

Advisors of the Subcommittee '
iinclude J. D .
| Nature Conservancy; L. R. Pome- ,
/my. University of Georgia; and }
||R.'E. Shanks, University of Ten- |
nessee. :

Wider scientific discussion of
these problems will be continued
1in two symposia late this sum-}
imer. At one of the symposiums,
.a section on “Cycling and Levels
lof Nuclides in Terrestrial En.,
yvironments” will be chaired by |
S. I. Auerbach, ORNL Health|
Physics Division.
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Ovmnon, British

Auerbach's paper will be entitled
“The Soil Ecosystem and Waste
Disposal to the Ground.”
Bielegy Papers
‘The following members of the
Blology Diviston will present pa-
pers st the sessions: K .C. Atwood,
“Genstic Effects of lonizing Ra-
distions on Lower Plants”; Alan |5\
D Conger vlu pressnt a paper

Neurospora.” L. B. Russell will
pressnt & paper on “A High Rate
of Somatie Reversion in the
Mouse,” co-suthored by Mary H.
Major. L. B. Rumsell will also)
present & paper entitled “Domi. |
et Lathals Induced st » Highly |
Sonntlvo Stage In Mcuse Oogene-

Other papers included are “Lack
of L B, A

y M. L.
and A H Jemman) antitled
“Chromosomal Aberration Pro-
duction By X-Rays and By Mono-
chromatic 23-Mev and 14-Mev
Neutrona.”

Other papers by Blology Divi-
sion members will include “The
Origin of Prowtrophs In Crosses
of Purple Adenine Mutanis in
Neurospors Crassa™ by P. J. dn

Rate and Dose For X-Ray-Induced
Mutetions in Mice” by W. L. Ruu-
sell, and “The Production of Wild
Type Alleles From Heterotygoles
of Noich and Split in Drosophils™
by W.J. Weishons.

Mary H. Major. G. E. Hunt and
L. M. Rohrbaugh will aiso attend
the meeting from the Biology Dl-
vision.

Serres; “A Noa-Linear ¥
Dose Relation for Recessive Leth-
als Induced by X-Rays in Droso-
phils” by C. W. Edington; “Fore-
casting the Rate of Induced Mark-
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focus on quantitative field approaches to begin to quantify the complex processes that
understanding the fates and effects of radioactive operated at the severd levels of biologica
materials within an ecosystem context. Moreover, organization from the population through the
the tools were now at hand for the ecologist to ecosystem.

Dac Crossley inoculating forest floor litter with radioisotopes as part of a food-chain transfer experiment (e&y
1960s).
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4. THE DYNAMIC SIXTIES: ECOSYSTEM
RADIOECOLOGY, PLOWSHARE, WASTE DISPOSAL,
SYSTEMS ANALYSIS, AND THE INTERNATIONAL

BIOLOGICAL PROGRAM

The 1960s were watershed years a the
Laboratory. Nuclear power was being pushed as
the energy of the future, and the Laboratory’s
reactor programs were viewed as a key part of this
effort. Basic science, especidly “big biology,”
played a commanding role as did those areas of
applied science such as chemica technology that
were dedicated to various aspects of nuclear power
technology development. Atomic energy in the
mind of the general public was mostly associated

Ecologist Dan Nelson hauling in gill net as part of the fish population survey of the

Clinch River Study.

with the bomb and with secrecy. The mgor
countries of the world were actively developing and
testing nuclear bombs by exploding them in the
open a various elevations from ground level to
high dtitude.

Environment and health concerns related to
nuclear energy were mostly muted at the beginning
of the decade but began to emerge because of the
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discovery that radioactive falout was producing
large-scale contamination of the biosphere. As the
decade wore on, these concerns grew to include not
only problems associated with atomic energy but
with al forms of contamination and pollution. In
retrospect, the sixties can be seen as the transitional
decade in the United States between the postwar
period and a new era of public understanding and
concern about technology, hedth, and the
environment.

The beginning
of the sixties found
HPD involved in a
burgeoning and
dynamic environ-
mental research
activity that was
addressing key
problems associated
with the large-scale
application of nuclear
energy in the non-
military public sector.
Recognizing this new
development, Morgan
reorganized the
Divison into two
major research com-
ponents in addition to
the applied monitor-
ing and surveillance
groups. The environ-
mental component,
reporting to Ed
Struxness, consisted of
two sections. radioactive waste disposa research
under Frank Parker and ecological research under.
Auerbach. Ed Struxness, who had been promoted
to assistant divison director, was responsible for the
environmental R&D components; at the same time,
he maintained an active leadership role in a number
of the waste disposal research activities and in the
Clinch River Study.
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The research units were scattered over the
Laboratory. Divison headquarters, radiation
physics and dosimetry, and the applied group
occupied space in Building 4500S. The Radioactive
Waste Research Section was headquartered in
Building 3504, while the Radiation Ecology Section
occupied the newly renovated and remodeled
Building 2001. Since much of the research activity
was taking place in Meton Valley, which was the
location of the waste areas, the two environmental
sections maintained close interactions on many of
the problems. Within the radiation ecology section,
most of the effort was focused on the contaminated
White Oak Lake bed and on forest studies
involving the use of radiotracers to study movement
of chemica elements and isotopes through
ecological systems. The Clinch River Study was
under way and involved members of both sections
in the field studies and operations.

By 1961 the severa lines of terrestrial
research involving radionuclide behavior in relation
to ecologica processes were beginning to converge
toward a strong ecosystem approach. Computer

Tagging the tulip poplar forest stand with ?Cs. Each tree was individually inoculated
with a proportionate quantity of the radionuclide. Shown (left to right) are William Cate,
Jerry Olson, Hubert Waller, Stanley Auerbach, Dac Crossley, and John Witherspoon

{1962).

models developed by Olson were ready to be tested
on a larger scale. The research on the White Oak
Lake bed and the various small-scale tagging studies
using trees or forest floor litter had given the staff
both experience and confidence in developing tracer
techniques and working with hazardous
radioisotopes, Moreover, one was not unmindful of
Alvin Weinberg's oft-stated belief that national
laboratories should be dedicated to “big science”
research projects involving many scientists, either
because of the scale of the research equipment or
because of the complexity of the problem. Staff
discussions were initiated-to come up with ideas for
a big project. One of the ideas that emerged was
that of tagging a stand of forest large enough to be
treated as a system, yet capable of being sufficiently
bounded that it could be treated as an entity. Olson
was given the task of planning and organizing the
experiment and, perhaps most important, finding
such a stand on the ORR that was sufficiently
isolated to minimize problems of possible intrusion
and hazard.

Olson and his technicians located a stand of
tulip poplar growing
in a sinkhole site that
was isolated and
fenced within the
restricted aress of the
Laboratory’s two
unshielded reactors
(Hedlth Physics
Research Reactor and
Tower Shielding
Facility). The
decision was made to
use ¥’Cs, afission
product that is
prominent in weapons
fallout, as a tracer.
Although it is long-
lived (30-year half-
life), it does not
present the internal
hazard problems of
%Sr, and since itisa
moderately strong
gamma emitter, it is
easy to detect.
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CUNCH RIVER ECOLOGY STUDIES o
Section of ORNL's Heaith Physics tonducting the studies. the group
utilizes a pontoon boat built especislly for purpose. The boat 1n 24 fest long
by 12 fest and eight inches wide. Consrruciad of 14 gauge steel. the pontoons
are 28 feet long and 25 inches in diamerer. Total duad (oad warght of the boat
is 2,500 pounds. and live laad waight is 9.500 pounds, ioed copacity is 2,000
pounds. The boar is powered by two 40 horsepowsr motors. Conceptusl design
was by S. L Auarbach, Mesith Physics, and design and enginesring were by W. 1.
Boegly Jr.. Health Physics, snd Engineering and Mechanal sisft members.
boat was comtructed by Poole and Thomes lron Works, C!
by Engineering and Mechanicsi Divisien thaps. X

ORNL's Ecologists Conducting
Fresh Water Studies on Clinch

One of the problems most often considered today by
health physicists and other scientists concerned with en-

being conducted by the Ecology

vironmental consequences of radiation is the biogeochemical

cycle of el s released into the envir The Ecology
Section of ORNL's Health Physics -
Division is conducting both fresh
water and terrestrial siudies in
an attempt to expand information
in this area.

The ftresh water studies. con-
ducted primarily on the Clinch
River. are a relatively new un-
dertaking. having been initiated
in October. 1959, us part of the
Clinch River Program. A nat-
ural iaboratory for these studies
has been provided by the release
of low-level rudioactive wastes
since 1943 from the Laboratory
via While Qak Creek to the
Clinch River and then to the Ten.
nessee River.

Directed by S. I. Auerbach, the
fresh water studies have pri.
marily involved clams and fish,
The studies are designed to pro-
vide necessary data for evalua-
tion of possible long-term canse-
quences of exposure to continu-
ous releases of low-leve! radio-
activity, to determine the quan-
tities of radionuclides which may
be taken up by aquatic organisms
and how environmental factors
effect this accumulation. and to
inereas e basic knowledge of
stream ecosystems.

Nelson in Charge

D. J. Nelson is n charge of the
actual experiments. Staff mem-
bers who participate mn the va-
rious studies are R. C. Early and
N. A. Griffith. and ORINS grad
uate fellows taking part are B.
iG. Blaylock and R. 8 Martin.

Clams were chosen for one of
the major studies for three rea-
sons. Fresh water clams have a
shell consisting primarily of
CaCO,. with some strontium. and
neéw layers of shell are laid down
as the clam grows. Thus. a crass
section of the ciam shell contains
a history of the mineral depo-
sition of the animal in successive

Continued on Page 2
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Ecology Section of Health Physics Division
Conducting Fresh Water Studies on Clinch

Continued from Page 1
annual layers.

Secondly, clams concentrate
strontium up to B8.500 times the
concentration in water and take
up stable and radioactive isotopes
in the same proportion occurring
in the water,

Another reason for studying
clams is that they are relatively
immobile on the river bottom and
pump water through their si-
phons most of the year. Conse-
quently, clams are fairly accurate
biological samplers of Sr® con-
tent in river waters.

Objectives

There are three objectives of
the studies. An effort is being
made to determine the content of
stable strontium and calcium and

‘8rw as a function of species and

location in the Clinch and Ten-
nessee Rivers. Also, the group
is trying to ascertain whether
clams may be used as a biological
iers of Sr®), idering Srin
releases from ORNL as a tracer.
The third objective is to obtain
information on long-term changes
in stable strontium and calcium
in clams by analysis of prehis-
toric Indian-midden, pre-TVA,
and present-day clam shelis.
Chemical analysis for strontium
and calcium is made by emis-
sion spectrometry. Spectrographic
methods are then used to check
strontium determinations further.
Chemical analyses made to date
have shown that strontium depo-
sition in ¢clam shells is independ-
ent of calcium deposition. Anal-
yses also have shown that stron-
tium content varied by a factor
of 3.5. depending upon the spe-
cies analyzed. age of the speci-
men, and location of coilection.
Biological Indicators
The group studying clams has
demonstrated for the first time
how clam shells may be used as
biological indicators of the be-
havior of Sr*' over almost 500
miles of the Tennessee River.
Behavior of Sr™ was deter-
mined by comparing the specific

clide seems to be dependent upon
structure of the shell and age of
the ciam. Shell growth rate is
the controlling factor of strontium
deposition in clams.

The studies have shown that
strontium content and calcium
content are independent, suggest-
ing that inclusion of strontium in

may be explained on a physical
basis. Strontium is apparently
trapped in the deposited matrix
by the fast growing calcareous
tissues. Likewise, when there is
a large surface-volume ratio,
strontium exciuded from depos-
ited shell may escape to the ex-
ternal environment more read-
ily.
Fish Studies

In carrying out studies con-
cerning fish, ORNL ecologists
have caught and tagged over 5,200
fish from the Clinch River nesar
White Oak Creek. The tagging is
being done by ecologists pri-
marily to determine movements
of fish in the Clinch River sys-
tem.

There also are three other ob-
jectives of the fish studies. The
group hopes to determine the up-
take and metabolic turnover of
strontium and cesium by fresh

the ratio of radioactive atoms to
stable atoms in the environment
may be utilized to predict the
body burden in fish subject to
chronic releases of low-level ra-
| dioactive wastes; and ascertain
yvhether there is a seasonal change
{in str n

| tration in fish tissues.
Autoradiograph Studies

calcium-rich biological tissues :

NETTING FiSH stunned by & direct cur-
rant thocking device is R. E. Martin, an
ORINS graduate fellow working with
the Ecology Section of the Health Phy.
sics Division, The shocking device feeds
charges into the water by means of
electirodes mounted in the bow and
atern of the Ecology Section boat. Fish
are then netied, tegged, and released,
or kept for radiochemical snalysis. The
tegging is being done by ORNL ecolo-
Qists 10 determine movements of {fish
in the Clinch River system.

Seasonzl Chanee
Progress also has been made by

water fish from a river environ-

v " | the Laboratory €cologists in their
mbetnF cqn;ammg Sr™ and Cs;:'. effort to determine whether there
obtain information on whether| .- "o, conal change in strontium

b and cesium concentration in fish
| tissue. Experiments completed to
" date indicate thal there 1s a sea-
" sonal change ©f both strontium
.and cesium concentrations, The
minimum concentration cccurs In
! the Spring and the maximum
concentration OCCUrs in late Sum-

mer or early Fall.
In addition t0 Lhe major studies

Autoradiographic studies of fish| jnyolving clams and fish. ORNL's
scales are being made by the|
group in conjunction with the N . .
fish tagging studies. The autora- 0 are ing minor
diograms show the growth ringsi studies. Two of the more signif-
in which there are concentrations: 'C3nt studies involve midges, an
of radioisotopes. These concen- insect similar to Drosophila. and
trations are so low that exposure| 2 ReW method for analyzing river
{ periods of up 0 six months are water. Effects of chronic low-

activity ratio in clam shells coi-

lected at various locations down- :

stream from the release site oféfgs;‘;]:'se isth::opm n:,m:'go d";
the isotope. Information obtained ; h. th i T > il
by analysis of clam shells indi-lcg;ow‘ . t:d'a ;luacnve rings in-
cates that Sr'* released by the.. icate tpe Tl te: : n the fish were.
Laboratory tends to remain in so-: In contamina reas. ot fish
lution and reductions in - ! A '
tration of the radionuclide result|from the Clinch River has been.

from dilution of contaminated:found to vary considerably, re-.

: . i fact that the fish "
water with uncontaminated water | SUlting from the L

flowing into the river from other ; MOVe into and out -of the radio-:
i active waste areas. ;

streams. / )

The attempt by the group to. It has been hypothesized by the
obtain information on long-term | 8TOUP thatmmammum'_concemra-:
changes in stable strontium and ! tions of Sriw and Cs!7 to be ex-

caleium in clams also has mez!t’“'ed from chronic release of;

with success. Separation and | these may be calcul
analysis of annua! layers of clam vhen stable strontium  and ce-,
shell have shown there is a non- ' S1Um content of fish flesh and |
homogenous distribution of stron-' x:‘:;;:;e b';"%::;e f;:&?é’:ﬂzf
tnfm. Distribution of the radionu metry and spectrography. methods
deveioped bv ORNL's Analytical
Chemistry Division. vore recent.
-ly the Analytical Chemistry Di.
vision has deveioped a new flame
spectrophotometric method for de-
dermining stable cesium.

Radi 1id

34

}often required. ORNL’s ecologists

level radiation on a natural pop-
ulation of midges living in the
bottom muds of White Oak Creek
and the Clinch River are being
studied by cytogenetic methods.
Distribution of radionuciides

' among dissolved, particulate, and

collodial fractions of river wa-
ter affects the mode of entry of
the nuclides into the food chain
and their downstream trasporta-
tion. The group. in cooperation
with the Biology Division. has de-
veloped a density-gradient cen-
trifugation method which makes

| possible the separanon of particu-

late organic and inorganic mat-
ter, colloids. and solutes in nat-
ural water.

 Other fresh water studies be-
ing conducted by ORNL's ecolo-
gi_sts are the role of heterotrophic
microorganisms in the concentra-
tion of specific radionuchides on
9rga_nic matter; uptake and elim-
ination of various radioisotopes
by crayfish: and the role of tu-
bificid worms in the transport of
radioactive bottom sediments in
the Clinch River
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Routine canopy sampling in the cesium forest.
Hubert Waller and William Cate are shown in the
aerial bucket; Jerry Olson is standing by the truck.
The original canopy sampling tower is to the left of
the aerial arm (19651.

Moreover, it is mobile within most biological
materials, making it suitable for tracing patterns of
flow or transfer between ecosystem components.
Olson and his colleagues worked out a design that
would involve tagging al the tulip poplar trees in a
20- by 25-m stand. Approximately 360 mCi would
be injected into 35 trees, the quantity per tree
being proportiona to its mass, and the tagging was
to be done in the spring of 1962. Thus was set in

motion the “cesium forest” experiment, which was to
become the centerpiece of forest research a ORNL
and which would shortly lead to a broader effort in

ecosystem radioecology.

Olson’s experiments in modeling were drawing
heavily on the compartment modeling concepts and
ideas being applied and developed by hedth
physicists in their studies on prediction of
radionuclide transfers between cells or between
organs of a single individua. Olson’s modeling
efforts were done on an analog computer. Aside
from its contribution to ecology, this modeling
research was convergent with the new concepts of
systems analysis being developed elsewhere, but it
had another important result as well. By
demongtrating that the methods of ecology were
similar to those of other laboratory scientists and
that ecologists .could contribute to ARC and
Laboratory missions, ecologica research established
a legitimate place for itself a Oak Ridge.

Moreover, by the early 1960s this effort, together
with research in the contaminated aress, the Clinch
River, and associated laboratory research, had made
Oak Ridge one of the largest American centers of
field-based experimental ecological research.

In 1961 ORNL management decided to hold
down the size of the Laboratory. Each divison was
given a limited quota of new personnel. Expansion
would be based on two criteria: (1) uniqueness of
the program and (2) vadue of the program. Within
HPD atota of ten new positions were alocated for

. the fiscal years1962 and 1963. Of these, four or

40% were assigned to ecology, which was the largest
single allocation of any group. In addition, summer
programs and an increasing number of graduate
students added to the growing strength of ecology.
AEC had aso established a postdoctoral program,
which was administered by ORINS (ORAU).
Postdoctord research was not then common in
ecology as it was in molecular biology, but the
timing was propitious. Auerbach began to cast
about for possible candidates and approached
various colleagues at universities, including his
former teacher and mentor at Northwestern
University, Orlando Park. Park advised him that he
had a student, soon to finish, whom he considered
to be the best student he had ever had. The
student, an invertebrate ecologist named David
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Reichle, applied for and received a fellowship and
reported to ORINS in May 1964. After a month of
radioisotope training, he arrived a ORNL to
initiate research under Crossley. His work
involved radiation effects studies on insects, and
he aso began work on decomposition of forest
litter and the role of arthropods in that process.
He established a number of unique field
experiments in conjunction with the cesum forest
project. Reichle used the data on cesum
accumulation and movement within the plant

Marilyn Frank operating data-recording equipment
during forest floor decomposition experiments in
conjunction with the cesium forest studies (mid-
1960s).
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components of the forest and initiated related
experiments on forest arthropods. Eventudly, this
led to ecosystem process data on nutrient cycling
and primary productivity of the forest, as well as on
the food consumption energetics and secondary
productivity of arthropods.

While new staff were joining the section,
others were taking advantage of educational
opportunities to advance their capabilities and
future careers. A new program of AEC hedlth
physics doctoral fellowships was established that
provided for full saary and tuition for qualified
applicants. Steve Kaye, whose interests in
mammalian radioecology had considerably
broadened as a result of his research, applied for
and was awarded one of these fellowships, and he
left for the University of Rochester early in 1963 to
earn a doctorate in radiobiology and hedlth physics.

There were now severa threads of ecological
research well under way, all tending to converge
toward a total systems approach to ecological
problems. While the ORNL program was becoming
large and varied and was aready beginning to
achieve nationd recognition for the advanced
sudies in ecosystems that were under way, it till
lacked expertise in theoretical ecology, a field that
Auerbach believed was essentid to the development
of ecology as a science. To remedy this, two
ecologists, Bernard Patten and George Van Dyne,
joined the unit in 1963 and 1964, respectively.
Olson, Patten, and Van Dyne together helped to
establish Oak Ridge's reputation in ecologica
modeling. One way was through graduate
education. Collaborative efforts between the ORNL
and UT biology departments had been under way
since the initiation of the ecology program, and
Olson had been teaching in the Botany Department.
Given this background, the three proposed to
organize and teach a |-year (3-quarter) course in
what they called Systems Ecology. UT Botany
Department Chairman Ray Holton was quite
interested, and the necessary arrangements were
made. This proved to be an outstandingly successful
course, dtracting new graduate students who would
do their thesis research at ORNL. Within a few
years it led to the development of a separate
graduate program in ecology at UT and the



Olson fO Represent
ESA at British Meet

To Present Invited Talk;
Begin Guggenheim Study

J. S. Olson, Heath Physics Di-

vision, will present an invited
paper before the Jubilee Meeting
of the British Ecological Society,
March 27-30, in London, England.
He will discuss “Gross and Net
Production of Terrestrial Vegeta-
tion.”
; 2 Olson will at-
tend the meet-
ing as the of-
ficial represen-
taiveofthe
Ecological S 0 -
ciety of Amer-
ica

While i n
England, Olson
will hold con-
ferences at sev-
eral installations, including Uni-
versity College, London; Nature
Conservancy, Huntingdonshire;
University of Bristol; and Atomic
Energy Research Establishment,
Harwell.

After attending the meeting
and visiting the scheduled instal
lations, Olson will begin a
Guggenheim Fellowship at the
University of London. Awarded to
him last year, the Fellowship will
begin April 3 and continue
through December 2. 1963. He
will be studying the development
and maintenance of ecological
systems.

Olson

A Publication for the ORNL Employees of Union Carbide Nuclear

— P i

T e ™
Company, Division of Union cCarbide Corporation

RADIOECOLOGICAL COMMITTEE of the Ecological Society of America met at the
Laboratory February 27-March 1. The committee selected candidates to attend the
Summer Institute in Radiation Ecology to be held in Oak Ridge this summer. and
laid plans for future symposia, meetings, and conferences for radiation ecology.
Pictured from left are R. B. Plan, Emory University; S. |. Auerbach, committee
chairman, Health Physics Division, ORNL; E, P. Odum, University of Georgia, Ed-
ward Clebsch, University of Tennessee; F. B. Turner, University of California; G. M.
Woodwell, Brookhaven National Laboratory; and T. R. Rice, Fish and Wildlife Serv-
ice, Beaufort, North Carolina. Another committee member, J. J. Davis, Hazelton
Nuclear Science Corporation, Palo Alto, California, had returned when the pic-
ture was made.
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Friday, January 29, 1965

THE NEWS

17 Habitats Covered

Year-long Search

Herpetology Survey of Oak Ridge Area
‘Turns Up’ 312 Individual Specimens

By K. L.

WESLEY

The herptiles, those c¢reepy, crawly, slithery creatures

that inhabit the waters, fields
area, have been the subject of
year for Oak Ridge National

The survev. described in
“The Herpetofau na of t he O

and forests of the Ouk Ridge
"« survey conducted this past
Laboratory. ]

a new ORNL renort entitled
ak Ridge Area,” was conducted

by R. M. Johnson for Heallh Phy-
sics Division’s Radiation Ecology|
Section. Johnson is a member of
the Department of Biology at

are kpown to live in East Ten-
nessee, this survey found none.
everal areas appearing suitable

Asheville-Biltmore College. Ashe- for paitlers were iNVestigated

ville, North Carolina.

The survey was made to ascer-
tain the kinds of amphibians and
reptiles occurring in the area, to
evaluate habitat preferences d
the herptiles, to evaluate Suit-
ability of the various species
populations for ecological studies

and lo prepare a reference col- the aquatic species of turtle from

lection of herptiles in the area

S. 1. Auerbnch, chief of the R
diation Ecology Section, and ecol-
ogist P. B. Dunaway assisted
Johnson in setting up the routes
to be followed in the survey.
Specimens were co 11 e ¢ t e d
Johnson, two senior biology stu-
dents from Tennessee Polytechnic
Institute and by ORNL ecologistg
R. C. Early, Fred Taylor, J. A.
Payne, B. E. Jacobs and T. P.
O’Farrell.

Seventeen types of habitats ndg
were covered in the hunt — in
cluding various bodies of water,
marshes, forests, fields and old,
abandoned houses. The surveyj
was conducted p er i odi c a 1]
through spring, summer and fall.

Collection tools included a
small garden implement. wreck-
ing bar, dip net, cloth sacks, glasd
jars, polystyrene coolers, battery-
powered headlamp, funnel traps
and the most effective tool of a
-the human hand.

The hunt turned up some 372
individual specimens. These in-
cluded 52 newts and salamande
(eight species), 158 frogs an
toads (11 species), 65 turtles (10
species), 21 lizards (five specie
and 76 snakes (17 species). Alsd
found were 52 samples of newt
and salamander larvae.

Only five poisonous snakes
were found during the survey. All
of them were northern copper.
heads, normally found in fields.
forests or -around old, abandoned
houses.

Although timber raitlesnakes

carefully, but they were neither
seen NOf heard,

As for advice on capturing
herptile specimens, indications are
f that such work 1S not for the
squeamish. More Species were
collected by hand than by trap-
ping. The notable exceptions were

the Clinch River, captured exclu-
sively by traps.

Johnson reported that queen
nd water snakes are relatively
easy to collect by wad in g or
floating slowly in streams and
by picking them off bushes as they
bask over tbe water. Salamanders
also are most effectively captured
by hand, although a funnel trap
placed in a spring, spring branch
or stream might prove effective.

Frogs can be collected with dip
t and seine more easily than by
hand in water habitats, though
hand collection is possible if a
drift-fence installation is in a po-
sition to intercept one moving
y through the water.

As might be expected, lizards
were ‘the most difficult of all to
capture. A fast pair of hands is
most helpful.

On the basis of abundance, ease
bf collection and ease of mainte-
| nance in a laboratory, Johnson
recommended that the most suit-
able herptile species for field in-
vestigations in this area are the
s dusky salamander, eastern gray
treefrog, northern cricket frog,
pickerel frog, painted turtle, pond
) slider (turtle), queen snake and
water snake.
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establishment of a funding relationship between the

ORNL ecology program and UT that would serve

to provide graduate students, technicians,
postdoctoral students, and research associates in.
increasing numbers during subsequent decades.
Radiation-related research gtill made up an
important part of the ecology program HPD had
completed and put into operation a unique
unshielded fast neutron reactor (HPRR) that also
provided new opportunities for radioecological

investigations. The effects on pine trees and other ..

View of one of Dave Reichla’s forest floor decomposition and secondary productivity
experiments utilizing multiple isotopic taqs and litter bags Individuals shown are Gladys

Dodson and Mar&Shanks (mid-1960s).

surrounding flora were investigated by John
Witherspoon. Greg Brown, a tree physiologist who
had joined the staff in 1962, dso conducted studies
at HPRR, in addition to his work on the
physiologica behavior of cesum within the tree
systems. Small mammal research under Dunaway
had moved from the White Oak Lake bed toa
series of outdoor pens, and the emphasis was on
increasingly sophisticated studies of blood
chemistry. As part of the Clinch River Study,
Nelson, in addition to conducting various studies of

the fish populations, was pursling new and,
fundamental investigations in biogeochemistry of
strontium and calcium using clams and other
molluscs.

In the early 1950s ORO had been persuaded ~
by some parties to initiate a forestry program that
mainly involved planting al the open areas of the
reservation with dense stands of pine. After a few
years the program was discontinued, athough some
planting was carried out until 1956. By 1963 it was

. evident that the plantations needed thinning, and

the AEC (ORO)
Biological Medicine
Program officer Sam
Shoup approached
Auerbach about the
developing forestry
problem. TVA,
because of its program
in forest resources,
was aso interested in
becoming involved.
What was needed was
an inventory of the
forest resources. AEC
agreed to underwrite
the costs, and TVA
assigned one of its
forestry scientists,
Richard Doub, to
carry out the effort in
conjunction with
Jerry Olson. A year
later the folly of
lantm§ thousands of
acres of pine
monoculture was
realized when the pine plantations were struck with
an outbreak of the southern pine besetle. It dso
began to spread beyond the reservation. AEC
authorized the Laboratory to hire a professonal
forester to cope with the problem. Fortunately
there was a scientist named James Curlin at _the
TVA foredlry unit in Norris who. was a trained
forester as well as a research forest physiologist and
who was interested in makl ng a job change. Curlin
joined the staff and, using members of the forest.
research program, especidly William Cate and
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Hubert Waller, undertook a control program. This  effort that had been stimulated by a specia summer
involved aerial reconnaissance to locate sites of study in 1961 at Woods Hole, Massachusetts, under
infection, clearing and burning infected trees, and the auspices of the Nationa Academy of Sciences.
preventive spraying. Much of the cost of this effort ~ Because of wncem about the ecological

was underwritten by the U.S. Forest Service. consequences of such a war, Auerbach had been an
Within 2 years the mgjor outbreak was controlled, invited participant. He already had been in contact
dthough it took severa more years before the with the Office of Civil Defense (OCD), which had
problem was eiminated. become interested in post-nuclear attack ecological

Curlin aso developed a management program  problems. Likewise, John Wolfe had presented at a
for the forests on the reservation that subsequently ~ congressional hearing some years earlier (1959) a
involved thinning and cutting the pines for paper horrifying scenario of the ecologica and
pulp. A little later a lo-year program to supply environmental sequelae following a major nuclear
hardwood was established by TVA, who brought in  attack on the United States. It was timely to
a logging and processing firm that located outside consider developing some kind of research study
Oak Ridge. AEC
sgned an agreement
with TVA and the
firm to supply a
designated amount of
board feet of
hardwood per year for
10 years. This effort
proved to be a mixed
blessing because the
forestry effort
increasingly began to
conflict with the
ecological research
needs and with the
concept of the
reservation as an
ecological research
area.

The possibility
of nuclear war with

the S.OVIet Union was View of a post-nuclear attack plant study plot established in the 0800 Experimental
a mqor wncem Area. Here John Witherspoon, assisted by Fred Taylor and others, conducted a series
during the 1950s and of experiments on retention of radioactive fallout by different kinds of crop plants. Note
1960s. Although the spreader apparatus in left center. Three individuals in contamination clothing are
amospheric testing of  collecting and bagging samples (1968).

nuclear bombs had

ceased by 1963, the

Cuban missile crisis and the continuing aggressive that would provide insght into this kind of

nuclear wegpons programs of the Soviet Union ecological problem.
gimulated much interest in civil defense and in the White Oak Lake bed was no longer a
potential consequences of a nuclear war. ORNL, satisfactory site for this research because of the

under the leadership of Eugene Wigner and Alvin closing of White Oak Dam, which had been
Weinberg, had established a civil defense research necessitated by the completion of Meton Hill Dam
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A Most Common Insect Pest

Bagworm 'Bugs’ Laboratory Ecologisi;
Studies Aimed Toward Solving Secrefs

By R. L. WESLEY =

The bagworm, one of our most common insect pests, is
_a mysterious creature with secrets yvet to be discovered, ac-
cording to D. E. Reichle, Radiation Ecology Section. Health
Physics Division. : -~

Reichle is attempting to determine some of these un-
knowns in a study involving the use of cesium-134. a beta-
gamma emitter with a half-life of g d

2.07 years.

The cesium was injected into a
_red cedar tree on the AEC reser-
vation near ORNL. Bagworm in-
{estations on the tree have been

imprisoned in wire cages so that:

they may be removed periodically
: for study.
| By measuring the amount of

Jarva may transport itself to a
new location by the ballooning

lechnique — spinning silken fib- -

ers that can be picked up by the
wind and carried great distances.

As the larva continues o grow.
so grows its bag or case. The case
serves as a shelter, protecting the
.bagworm (rom predators. The

s

cesium ingested by the bagworms head and forepart of the larva
(caused by eating leaves of the are outside the case when the
contaminated tree). Reichie hoper, jarva is feeding and may be with-

.to determine at what larval pe- | wn when ® nemin threaten;

-viod the bagworm is the most de-
structive and, possibly. the spe-
¢ific time at which insecticides
!would be most beneficial in de-
{stmying it.

| Reichle is concentrating his at-
!tention on the evergreen bag-
,worm. Thyridoptery ephemerae-

i tormis, a common variety that in-|

! fests forest areas in much of the
, eastern United States. It is also &
| constant piague to home owmers
'who prize their trees and orna-

. mental shrubs, This bagworm is|per,

i known to feed op some 120 dif-
: ferent plants.

The bagworm hatches from an
{egg in its mother’s case-like nest
{in late spring, after foliage has
| appeared. Leaving home, the
iworm-like larva begins construct-
| ing its own bag of silk, leaves or
| twigs, which it will carry about
ilike a mobile home for most of
itg life, depending on its sex.

There are reports that the tiny

SCREEN CAGES, placed around bagworm infestations on a red cedar

; At times the larva may spin .
,hread. attach it to. branch. close
Ithe case exit by . drawstring and

for a period of time. When 1t is
ready 10 move into a new loca-
tion. the larva head emerges from
ithe case. bites off the thread and
i goes on its way. trailing the case

| behind. '
{ It spends the summer ‘months
slowly defoliaung the plant on
which it lives. In early Septem-
it withdraws into s case,
after securing it to a branch, seals
the front door. tumms around to
face the lower part of the case
and begins to pupale — changing
{from a larval to an adult stage.
The sexes differ radically in
their change. The female changes
from a brown worm to a yellow
grub-like form, loaded with eggs.
“The female is just a sack of
eges,” Reichle said, “accouniing
Continued on Page 2

tree injected with migm-lu, are inspected by D. E. Reichle of the

Radiation Ecology Section, Health
with a canvas siseve, confine the

Physics Division. The cages. capped
larvae so that they may be easily

collocted for study. Bagworm comsumption rates can be measured
by the amount of cesium they ingest.

withdraw from the world outside -
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EVERGREEN BAGWORM is known to feed on some 120 differenr
« plants. Bagworm cases are pictured on (A) spruce, (B} ornamental juni-

. per, (C) white pine. (D) cherry, (E) arbovitae, (F) honey locust,
{(G) aromatic sumac, (H) red cedar and () willow.

"ORNL Ecologist Conducts Bagworm
Experiments With Radioactive Source

Coatinned from Page | to some extent by birds, lizards.
tor over §0 percent of her weight. 5 ders and the wheel bug, which
The 1 have d a bagworm a special
| averaged about 630 eggs per fe- gejcacy. The bagworm also 1s
;%lﬁ. and one i had over itized by wasps and flies.

Around human habuntats, n'
:bagworm does not appear to bl
seriously bothered by natural

In the meantime. the maie has
grown wings and become a moth-
like form. The forepart e t
male pupa works its way out of tion goes undetected. it can de.
the bottom of the case. splits. and foliate . prize shrub or tree 1n a
he new form emerges. The male short time
clings to the case f o r about an Since the adult female bag-
how. exercising and drying his war,” 12 “a, maobile. the eggs re-
' wings before leaving home. main on the original tree, resuit-
i “We don't know whether the.ing in a repeated infestation the
male adult feeds afier he leaves following year. Reichle recom-
,the case,” Reichle said. "but we mends that home owners examne
!assume that he probably lives on’ trees and shrubs during the win-
i nourishmént stored in his system. ter months and remove the bag-
iDuring the next few weeks hé worm cases filled with eggs. The
locates a female. probably by cases should be burned to prevent
scent, enters the female nest and dispersal of larvae from the rub-
fertilization occurs within the bish pile to surrounding plants in
|case. It appears that the female the spring. Spraying i1s most use-
!mates but once. lays her eggs ful when applied between late
iwithin the case and drops to the:June and early August.
ground to die” ' (Beichle is anxious to receive

Despite the annual toll that.any bagworm cases removed,

bagworms take on forest areas: provided they have not beén
and home owners’ greenery, ser- warmed above ouiside tempera-
i ious efforts are not applied to tures, Call extension 3-6977, Ra-
‘eliminate them. Reichle ex. diation Ecology Section.)
plained. “Since bagworm g

.| ts more insidious and never seems

to reach epidemic proportions in

i forest areas, its damage ia not as:

i glaringly apparent as certain

| ather pests.”

I Bagworm population in forest’®

areas apparently is held in check

the enemies If a bagworm infesta-
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PULPWOOD CUTTERS are salvaging pine trees such as this in an area
southeast of ORNL which is heavily infested by the Southern Pine

Beetle. Trees are sawed into lengths and shipped to plants which use
the wood in paper-making. The men are Herschel (left) and Lonnie
Herrell, employees of the Anderson County Pulpwood Company which
purchased the infested timber.

Attack On Pine Beetle Begins;
Some Trees Treated, Salvaged

" ORNL's Ecology Section and | Ground crews have inspected
the U. S. Forest Service have de- ' aress of infestation found in the
clared war on the Southern Pine | aerial survey. noted the numbet
Beetle, a small burrowing insectiof trees affected and marked
infesting forest areas ‘of the AEC- | areas for the salvage operation
Oak Ridge vicinity. i Trees marked for salvage are be-
Salvage operations and chemi-| ing cut into lengths and shipped
cal treatment are under way to! to pulpwood plants. Pines around
halt the spread of the destructive| the perimeter of the sdvage aress
pest. Between 250 and 300 cords i suspected of being brood trees
of pulpwood already have been for the insects Will be cut and
cut. |_Spr.’:lyed with larvae-killing chem-
| An aerial survey by the Forest! icds.
| Service reveded that the heaviest| Treatment and salvage. o be
| infestation was in pine stands|effective, must be performed dur-
| southeast of ORNL and in the! g winter months while the
| forest areas to the north and ' beetle is i " the larval stage.
(south of Bethel Valley Road be’\ The pine beetle burrows
tween the Agricultural Research | through the bark of shortleaf.

Laboratory and ORNL. Infesta-‘ loblolly and Virginia pines com-
| tion has not spread extensively mon to East Tennessee. deposits

into Oak Ridge residential areas, ! its eggs in tree tissue. and causes
“athough evidence of the beetle |irreparable damage which results
i has been found in the Black Oak | in killing the tree.
| Ridge and Gamble Valley sec-; Symptoms of an infested tree
tions. are the discoloration of pine
Needles — from yellow-green to
a reddish-brown -- small pm
holed in the bark. and winding
channels beneath the bark on the
! wood surface.

J. W. Curlin, Health Physics.
Ecology Section, sad crews hope
, to have the beetle under control
before winter broods beg in to
emerge in the spring.
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upstream on the Clinch River. After, numerous
planning sessions, the concept of contaminating a
large area (approximately 5 acres) with artificia
radioactive fallout stimulant was conceived. The
site chosen, adjacent to the Clinch River, was
cleared of the resdent pine plantation and
designated as the 0800 Experimental Research
Area. The dose was to be sufficiently high to
require remote control. application. The field
would have to have severd barrier fences, and
collections of organisms would have to be carefully
carried out with great speed to minimize exposures

research effort. Van Dyne came up with new
sampling designs and an apparatus for sampling
vegetation productivity. Most of the terrestrial staff
were involved in some aspect of the proposed
effort. A research proposa, including a detailed
hazard analysis, was prepared and submitted to .
AEC with firg-year costs of approximately $75,000.
The Divison of Biology and Medicine accepted it

and included it in their proposed budget to
Congress. The project was then included in the,
hearings of the Joint Committee on Atomic Energy,
ich had total oversight over AEC. However, it

d e a year of’ stringent budgetlng and
the Committee would not recom: the project
for funding. This proved ‘to be f ¢; if the
project had been approved and the group had been
successful in contaminating over S acres of river-
adjacent bottom land with 2'Cs, the remediation

. problem that would have to be dealt with today

would be enormous Nevertheless. the idea was, a _
good one and OCD encouraged continued
consideration of a smaller scale project. This was
done, and some years later (1967) a series of plots
(still extant) were established in the 0800 area under,
OCD funding. Each of the experlmental units
received 2 Ci of *'Cs coated: on fallout-size particles
of weapons. This project involved new staff member
Roger Dahlman as well as many of the regular staff,
plus Clarence Styron on assgnment from the U.S.

o AR s

Crew removing a cask containing 2 curies of ¥1Cs-tagged sand from shipping
container prior to unloading it into spreader at right center. Crew in this picture
include Roger Dahiman, Paul Dunaway, Stanley Auerbach, Jay Story, and one
unidentified person.
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Creation of the post-nuclear attack ecology study plots in the 0800 Experimental Area.
At top, the remote-controlled fallout spreader is moving along the track distributing
2 curies of ¥’Cs-tagged sand. Person crouching at left is controlling spreader.

Army. It turned out to be the last mgjor field
experiment in which radionuclides were applied
experimentally on a significant scale to test for
effects, athough radiotracer studies in previously
contaminated areas as well as in new sites would
gtill be done.

The Radioactive Waste Research Section
entered the new decade with an ambitious array of
research activities under way. Cowser, Jacobs,
de Laguna, Tamura, and Lomenick were in the
process of completing their detailed studies of
ORNL waste pits 2, 3, and 4. Since the pits did
not represent satisfactory approaches to ground
disposal, there was little judtification for carrying
out more research on them. Work was shifted to
the solid waste buria grounds, especidly Nos. 4
and 5. No records were available on the contents
of burid ground 4, but it was known that some
thousands of curies of radioactivity were disposed
of with the solid materias in the trenches. A
program to define the geologic and hydrologic
conditions by means of wells was initiated. The
data soon revealed that high water table conditions
prevailed in part of the buria ground and was a

cause of radionuclide
leakage. Although
this represented fairly
early identification of
the problems, it would
be amogt a decade
before effective
corrective actions were
carried out to lower
the water table at
burial ground 4.

In his studies of
deep well disposal,
de Laguna had
become aware of the
process of rock
fracturing (hydraulic
fracturing) used in oil
fields to augment the
flow of oil. The
concept of hydraulic
fracturing as a means
for waste disposal was
both novel and to a
certain degree contentious because basic theory on
rock fracture mechanics was lacking. Nevertheless,
the idea of-using the process in reverse, that is,
cregting a fracture system that would inject waste
under high pressure and fix it in place deep
underground, had considerable apped for the
Oak Ridge situation.

Under de Laguna's leadership, a set of
fracturing experiments was designed and carried out
in the Mdlton Valey area A critica dement in this
process was the cementatious grout that would serve
as the carrier of the wastes and the filler for the
voids created by fracturing. The grout had to meet
critical flow parameters and yet have a fairly rapid
Setting time. Tammy Tamura was assigned the
responsibility for developing a grout based on
Portland cement. The first tests proved to be
successful. A wide fracture pattern was established
and the grout set quickly in the voids. Furthermore,
ground distortion appeared to be dight, and
dructural analyses made by Bill McClain illustrated
the efficacy of the disposal process. As a result,
plans for more redistic experiments using
radioactive materials were made early in the 1960s.
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ORNL Ecologists Study Radiation
Effects On Wild, Native Mammals

Sy ANNZ POWELL

What is the radionuclide turn-
over and the effect of irradiation
on the ever-hungry moles, the
primitive opossum. the (oxea, rac-
coon. skunk and rodents. our most
numerous mammal?

In sddition to studying basic
ecalogy. !he mnmhtmmhuu

wild, native species is that these
animals are similar to the popula.
tions living near radioactive dis-
posal areas. By placing the animals
in large pens, the environment to
which they are accustomed 1s up-
proximated thus eliminating any
biclogical changes due to the atress
of

among & of

and their environment, finding
these answers is the task of the
vertebrate ecology group in the ra-
distion ecology section of Health
Physics.

Dosimeter readings whole-body
counts and blood work are' made at:
30-day intervals, Rather than sm.
ply show how much radistion thes
anims! was oxpo sed to, these

o Page 2

Current research includes s
study of cotton rats living in field
enclodures, ‘containing the fallout
simylant. tagped cesium-137. Sim-
ulant ingeation and excretion rates,
cesium-137 turnover ratea in vari.
ous tissves, radistion dosss re-
ceived by ‘the rats, and radiation
effects are medsured quarterly.

Ceslum-137 Tagyed Sand

To conduct these studies, eight
1,000 square feet enclosed pens are
used. Sand tagged with cesium-137
ts spread over the vegwtation in the

pana.

Native, wild animais are trapped
and records are made of their age
and heaith conditions. Two dosime-
Garil, Srie on the nadersidé and one
on the back, are Pls~ed on each
animal, and eight uummnhuod

to a pet.

The obvious necessity for using -

THIS FIELD PEN is one of o:ght used by ORNL acolo sts 10 study the
radionuclide turnover in native vertebrates. Comparisons are made before
and after small animals are oxpoaod to sand (fatlout simulant) tagged with

cesium-137.

smulant”(taggeﬁ”’”esnuﬁa }

Ecologists Conduct Mammal Studies

< Comtinosd frem Page 1
methods show the actusl uptake,

the overail distribution, the tissuss
in which the isotope concentrated,

the body shielding and, any conse-"

‘quent changes.

porated into tarming cells, this will
e used to determine and compare
cellular proliferation rates in nine
species of smail mammals.
Another important advantage in
using wild animals is that biokog-
ieal ‘can be made on

As would be expected, the dosim-

oters placed on the underside
nearer the ground register more
radiation than those on the back,

Body shielding (water) also piays”

an ymportant part. For example, a
mousa will show a comparstively
even distribution throughout the
body while a cow receives very
little radiation jn the center of the

y.
Similar studies are determining
whather the metabolism in three

specien of free-ranging rodents can’

be measured by radioisotope tag-
ging.

Another study ia attempting to
determine food consumption and
energy flaw in populstions of small
snimals feeding on irradisted
white-pine needs.

Enargy Fiow Sludled

& basis of taxonomy.

Consequantiy, cxperhnmnl data
for clasely related and even dis-
tantly related species can be com-

“'pared as to how apecialized or how

general a particular bivlogical re-
aponse may be.
Red-Cell Count Varise

For instance, the vertabrate ecol-
ogy group discovered that the
seemingly random differences in
red-cell count and size among many
apecies of mammals actudlly were
related to the size of the spécies,
but this relationship was true oniy
with a given taxoromic family. The
blood-forming tissues of verte
brates are sensitive to radistion.
Recent anaiyses of radiation and
blood studies of many apecies han
helped to predict radiation tﬂnu
in untested species.

Determination of {ood conaump-
tion, metaboliam and energy flow
have Riwayn been problems ta ecnl-
ouiata. These atudies will heip pro-
vide xnswers wn to whelher radio-
imtope techniquea can be used to
snawer these yuestion

_ Comparisons of radiation effecta
ma with rapidly proliferat.
particularly the gaatro-

cel
intastional tract (s_radia on-sen:

sitive system), are being made
using s thymidine analog. Incor-

_Fesistant to_radiation

R Measurs V

Similar studies are delzrmmlnu
whether the metabolium in three
wpevies of froc-runiring nnlenu won
eusured by rudioinotope tug-

Ring.
Recent analyses of work with
toads reveal that adults
h

aver, tadpolés and juveni
succumb to low levels of radintion,
especially in the lste ‘stages of
transformation.

As a result toad population may
e vulnerable in an irradiated en-
vironment, even at relatively low.
radiation levels, if the radiation is
presant during the transformation
nages.

Hemoglobin syu;l\nu Unrelated
to

A recently completed study of
iron-89 elimination riitesin 13 spe-
ciea of mammals showa that iron
turnaver, unlike mon elementa test-
od, is not reiated to size of the
animal. Since imn utilized in
nhemoglobin aynthesia, this finding
indicated that hemoglobin synthe-
«<is and red-cell production rates are

ONTAINING the failout B
g\t\ehll'othg enclosed pens with_the mounted spreader. Changes in the ani-
mals placed in the readied pens are studied by the ecology group in

Health Physics.
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Ecology Group Gets Woiverine
To Maneuver On Rough Terrain

By BARBARA LYON

You take the high road and T'li
take the low road, but the ORNL
ecologists will get there before ei-
ther of us.

For the Ecology Section has a
new way of getting from here to
there, and it hasn’'t anything to do
with where the road is.

A Wolverine rough terrain vehi-
cle has been added to the equip-
ment on hand for studying terres-
trial and freshwater ecology at
ORNL, and it travels with ease
across ridges, ditches, and Melton
Hill Lake. A small, S-wheel am-
phibian, the Wolverine is built to
maneuver the rugged and steep ter-
rain that must be covered in the
section’s Watershed Project and
Forestry Management.

It has no steering wheel, nor do
the wheels steer. The driver turns
the machine by applying one or
the other of the two hand brakes,
each of which controls all four
wheels on either side. It has a climb
gradability of 75 percent, and a
side slope capability of 40 percent,
and when it is afloat, it propels it-

self by the turning of its heavy-
tread, 12-inch tires.

Its engine is a V-4,55 hp Ford in-
dustrial, with a 4-speed forward
and a reverse transmission. All me-
chanical components are contained
within the watertight hull.

Since its arrival, two changes
have been made on the Wolverine:
It has been fitted with roll bars, as
an added safety feature; and it has
been painted a conservative gray.
When it came from the factory, it
was brilliant orange.

it ¥

THROUGH THE FOREST AND OVER THE HILL S. l. Auerbach, head of

Radiation Ecology Section of Health Physics Division, guides the depart-
ment’s new Wolverine rough terrain vehicle. A 1,875-lb, amphibian machine,
it condsts of a watertight hull on eight wheels, topped by two fiberglass
bucket seats. It will be driven principally by Tom Grizzard in the depart-

ment’s Watershed Project.
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Another research endeavor
under way in the waste disposal
research area dedlt with the sorption
of different radionuclides by minerals.
Most of this research was carried out
by Tamura and Don Jacobs. Their
work was pioneering and provided our
first mgor insghts on the
physical-chemical  mechanisms
governing the behavior of cesium and
grontium, as well as other
radionuclides, in soils of differing
chemica and clay compositions.

Meanwhile, salt mine
experiments continued in Lyons,
Kansas. Once the contract with the
Carey Sdt Mine Company had been
finalized, Struxness assigned Fleming
Empson, to be asssted by technician
Ben Houser, to initiate work at the mine. Both of
these men were hard working, dedicated, and yet
unassuming in manner and action. They moved
to Lyons with their families and established
excedllent rapport within the Lyons community-a
factor that helped neutralize community concerns
about having a major experiment deding with
radioactive wastes carried out in the area. In fact,
as reflected in loca newspaper stories, the
community saw consderable potential economic
benefit in becoming a major, high level waste
repository location.

By 1962, experiments in the mine and other
studies had progressed sufficiently to enable
planning to begin on experiments in st that
would smulate the actual disposal of canned wastes
into holes drilled in the mine floor. This
demongtration experiment, which was caled Project
Salt Vault, was to begin in 1965 and would involve
emplacing very high-level radioactive sources.
However, instead of actual wastes, 14 canned test
reactor fuel assemblies from the ldaho Engineering
Test Reactor would be used to smulate the heat
generation and radioactivity of solidified high-level
wastes. To prepare for Project Salt Vault as
well as to provide additional data on salt formation
behavior, elaborate testing facilities to measure
changes in plagtic flow of salt were designed by
Bill McClain and ingtalled in the mine at

Experimental test area for measuring plastic flow in the Carey Salt
Mine, Hutchinson, Kansas. The pyramidal shields covered a test
cavity in which simulated liquid wastes were emplaced and heated to
simulate fission product temperature buildup (1960).

Hutchinson, Kansas. Other kinds of experiments
and physica test measurements also were started in
anticipation of larger scale tests later on.

While the production and testing of bombs
was a mgjor preoccupation of AEC in the 1960s,
there was a new direction being considered under
the Atoms for Peace program that had been
promulgated by President Eisenhower a the First
Geneva Conference on Atomic Energy. As part
of this effort, AEC began to investigate the use
of nuclear detonations for constructive purposes,
eg., excavating harbors, moving land masses,
fracturing underground natural gas formations, and
building canas. The Soviets undertook a similar
program about the same time. AEC dubbed this
program Project Plowshare. HPD was given the
respongbility for assessing the potential radiation
exposures and doses to the public that might result
from the use of such devices. It was aready
recognized that such explosions could result in
movement of radionuclides aong environmental
pathways into human food chains. Au assessment
group was established under Ed Struxness that
included Ken Cowser, Don Jacobs, Charles Burton,
Paul Rohwer, and Steve Kaye (who had successfully
completed his doctorate). This group undertook the
development of new systems models that were based
in part on the ecosystem transfer models that had
been developed in the ecology program.
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Schematic diagram of the proposed demonstration of radioactive solids in salt, based
on Project Salt Vault in the Carey Salt Mine, Hutchinson, Kansas (1963).

one Of the major proposed Plowshare
projects was a plan to create a second
transisthmian cana in Centra America by
exploding a string of nuclear bombs. A specid
cana commission was established to direct the
planning and environmental assessment of this
proposed action. Recognizing that the majority of
people in the proposed cand zones were members
of primitive native tribes who subsisted on dietary
items that were exotic by our usua standards, the
commission funded teams of radioecologists from
a number of universities and |aboratories to.
collect field data on food habits, quantities, and
any other information on dietary and single and
group behavior patterns that would be needed in
a dose assessment. The ORNL group was to
determine how soon the evacuated people could
return to areas that had been exposed to
18-21 nuclear explosions per site and more
than 200 radionuclides from each exploson. Kaye
and his collaborators developed a transfer model
based on the ecosystem compartment transfer
models that had been developed by ORNL

7
WASTE DISPOSAL CARRIER ~
P o RAMP 10 NEW MINE LEVEL
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radioecologists. The
radioactivity transfers
from one corn-
partment to another
were represented by
rate coefficients or
transfer factors. In
addition, the mode
was designed not to
smulate cycling of
radioactive materials
within each com-
ponent of the
environment, but

to predict its
accumulation in a
sngle compartment, a
human being. The
Canad Commission
recommended against
the proposed project.
Their decison was
based in part on the
ORNL analyses, which
predicted that the
native populations would be exposed to an
unnecessary risk from the radioactivity. Similarly,
the work of Jacobs and Burton on estimates of dose
to humans from gas reservoir stimulation assisted in
the government’s decision to forego such
development.

In spite of dl these activities, planning for
new projects was always under way in the Radiation
Ecology Section. Because of the dynamic status of
overal Laboratory planning and Director
Weinberg's interest in “big science” approaches to
major issues, there was continuing emphasis on
scoping out new ideas for mgor environmenta or
ecological research projects. Dan Nelson's aguatic
programs on the Clinch River were due to
terminate, and White Oak Lake presented only
limited possibilities for major aquatic ecologica
research. Nelson had studied stream_ecology while a
student at the University of Georgia and had
worked particularly on land-water interactions and
the influence of allochthonous materials_on_stream,
ecosystems. He and Jim Curlin proposed that we
should initiate a major land-water interaction study

g



Hutchinson, Kansas, Thursday, June 1, 1961

AEC Tests In Salt Mines
Called “‘Very Successful’

The Dynamic Sixties

(Picture, Page 3) S!m:mnmlwluhomdmm ilnhlghdenn poor eon-
By STU AWBREY lndledtondmchnwm’dmty,mmmham
Two years of tests at e Car- “bave ‘wxperi

: mhlodlte_nlbwtdmgud

trying to put radic-
active waste sway 3o it will
mmnebncttuhalmuu.
sild Stromess.

ey Sa'i Mine have shown that
rock salt formations may offer
the best natural slorage
facilities for mtomic waste, a
nuclear energy expert said here
Wedresday,

Initial tests recently concluded ..., Jo this end the government iquiddecomposition

at the mine were “very success: has spent ‘about §250,000 for the m"admnmﬁt
ful,” said Edward G, Struxness, Carey mine tests, which began 5y expiosive solution.  Agtin, -
senior scienlist at the Atomic March 9, 199, this factor would be negligible -
Energy Commission's Onk Ridge About 98 percent “of the 4 olid wae,

pment ruclesr liquid waste
is stored in underground steel
" “tanks at Hanford,
‘Falls, Savannahi Ri X
Ridge. ' Over ¢ million gallons
have accumulted since 1945,
Another problem, in addition
1o the pyhsical potential of con-
:::mbou\u the need o it

Nanoml Laboratory.
Ha i

. i Rrigey)
ably be conducted in the Lyons
or Hutchinson ares within the
next three years.

Faced with the problem of
disposing of various high-level
elements produced by atomic
reactors, the AEC contrscted

Umim; Faetors
‘ﬂmmmhmhnxhctau
_fnvolved in rock salt waste

pated withi patural salt forma. will also ot wista
tiors. .

Sirummess listed the following  said 7" Iy minigiized by the anticipated floor and ceiling by the inven-
Tesuits: Laboratory work and design  shift to solid waste. i “ounlvhnt"vunmd the
1 Heat can be dissipated in  of test faclliien for further ex- . Finst, salt was found to be “Beid pusge” )

rock salt Hent ion in penetrative in the “vecent tests,” ™ Visitors ai the 'mine site Wed: |
transfer is the most critical Lyons mives might be In ofher wonls, the iremendous neaday included Fl o
factor ia the disposal problem. ed within the next yeir of two, heat generated by bot fission Empson, Osk Ridge, superin-
2. The effect of heat on the he said. waste might dissipate through tendent of the field experiment;
movement of salt cavities is al- © Ouly af Lyoos rndh. spreading radiation Dr. Frank Foley, Kanfag siste
most negligible. il

tions and salt can be controiled
easily.

Effective Shield
The high density of rock sal{’
makes it an étfective shislder of

; tank,
sumn.uu “But ft ' will
Jeak "
That s ¢

Tloward 1. Carey Jr.,
president of the salt company. (Story, Page 1.)

ONE OF CAVITIES in Carey Sall mine,  seienlist, right, and
where simulated atomic waste was slored. is

inspected by Edward G. Struxness, Oak Ridge
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In A- Wast

Full-scale testing d a uniquey
new method for disposal of radio,
active waste -- by pumping
thousands of gallons of grout into|
man made fissures hundreds of
feet underground — began last
week a Oak Ridge National
Laboratory.

The procedure was developed
by a team headed by E. G.
Struxness, associate director of
ORNL's health physics division.
Others in the group include Wal-
lace de Laguna; R. C. Sexton;
Tsuneo Tamura; and H. O .
Weeren.

The tests were announced to-
day by ORNL and the Atomic
Energy Commission.

“The hydrofracturing metho
involves mixing the waste ma-
terial with concrete and other
additives, then pumping the
¥ ‘grout’ into a well about 1000

feet deep. The well extends into
shale which is made up of thick
§ horizontal beds. The shale is ex-

s tremely impermeable to water.”
says the announcement.

Under pressure, the water mix-
ture creates a horizontal crack
in the shae and the crack ther|
fills with the mixture, forming &
tin horizonta sheet several hun|
dred feet in diameter.

The mix hardens and perma-|
nentiy holds the wastes in the
formation. Test borings are
made in the vicinity of the well
to determine characteristics Of]
the horizontal sheet.

In the initial rum, which wag

d" hot” test injection will involve

e Disposal’

conducted last week, no radio-
active materia was used. The
waste was simulated. If the hy-
drofracturing procedure proves
successful. the system ultimate-
iy will be used for disposal of
intermediate level wastes con-
taining less than 10 curies ver
gallon,” says officids.

The test being conducted this
week is part of the final check-
out_ d mixing and pumping
equipment. The injection con-
'Ssted of a concentrated solution
of synthetic waste with a colored
dye tracer.

Another test is scheduled be-
fore experimental injections of
actual wastes begin. The first

Ithe “se of gold 198 as a tracer
‘ollowed by experiments with ac-
tual wastes containing about 015
curies per galon. About 40,000 |-
gallons of liguid will be used in
each test.

The same will may be used
I'epeatedly  with  bhorizontal
sheets being formed at vertical
ntervals of 10 to 20 feet,

About 4,000,000 galons d in-
termediate | evel wastes are
senerated a ORNL each year,
and one wetl could accommo-
date ORNL's wastes of this type
for severa years.

“1f the process is successtul[:
for dsiposal of ORNL wastes, [t
has potential application at oth-
er stomic -energy sites where’
suitable geological  comdMions |
exist,” AECray s: .

Ywo Oak Ridge N " are shown at the mte ot ‘the 0.
k:m experiment, Standing in front of dorage tanks are E. G. Struxness (rl;ht) and Wnllnce
& B
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using a watershed on the reservation for an..
ecosystem study. After a reservation search, they
chose Walker Branch, a stream about 1 mile east
of the 7000 area, as the proposed site. Their
timing was propitious as ecologists were beginning

to give more attention to watershed research. , The _

Hubbard Brook ecosystem and watershed study in
New Hampshire was just beginning to produce
results, and severa months earlier American
planners of the Internationa Biologica Program
(IBP) had chosen total drainage basins or
watersheds as their main research focus.

In their 1966 proposa to ARC, Neison and
Curlin pointed out that a watershed study was
valuable because of the. influence that the
terrestrial system has on the aguatic ecosystem.

A sream continualy imports both energy and
elements;, water quality and biological productivity,
therefore, reflect production and elemental cycling
in the surrounding terrestrial ecosystem. In
addition, such a study could provide a basis for
dedling with pollution and other problems of the
aquatic environment by focusing particularly on
studies of water quality rather than quantity. The
latter had been the focus of many experimental
watershed studies during the previous three or
four decades. John Wolfe of ARC immediately
liked the idea, and capital funds were made
available for the next fiscal year to design and
congtruct the two weirs on the twin tributaries of
the stream. The V-notch stedl and concrete welrs,
complete with their tilling basins and gaging
system for measuring water height and flow, were
state-of-the-art systems, in total contrast to the
weirs then being used by the Laboratory Operations
people to monitor radioactivity on portions of
White Oak Creek; those weirs consisted of pieces

of cut plywood insarted into the stream bottom. _ ef

This project marked the beginning of a process
of educating pertinent operating and engineering
staff about the requirements of large-scale
environmental research and about the sophisticated
devices and instrumentation that were aready being
utilized in the various disciplines that were
involved.

By 1967 Crosdey and Patten had gone to the
Univergity of Georgia and Van Dyne had gone to
Colorado State University, but their niches were

shortly to be more than adequately filled. Dave
Reichle, who was aready demonstrating his
outstanding scientific leadership abilities, took over
the leadership of the terrestrial research projects,
and Robert O’'Nelll and Henry Shugart, who would
have magor and significant roles in modeling and
ecosystem research, joined the staff.

In1967 O’ Neill was at the University of
[llinois, writing his doctoral thesis on the energetics
of millipede populations. Hearing of Olson’s and
Reichle's use of mathematica models of
radioisotope behavior, he was eager to try these
methods himsdf. Reichle encouraged O'Neill to
come to ORNL, but al that could be offered at that
time was half of a postdoctora fellowship. O’ Neill
came immediately, and within a year became a
permanent member of the gtaff. In the following
decades, he would become a maor contributor not
only to ecosystem research and modeling but to
many new concepts both in theoretica ecology and
in environmental science.

Henry Shugart had been one of Patten’s first
doctoral students a the University of Georgia
When he first joined the staff, he was involved in
some White Oak Lake research, but he quickly
‘became involved in the g-quarter core Systems
Ecology course a UT and soon became responsible
for teaching all three quarters. In addition to
becoming a major contributor to ecosystem
modeling, he and his graduate students were widely
recognized for their contributions to the
development of forest growth models covering a
variety of global forest ecosystems.

There were many doctora students, some of
whom would assume key leadership roles later in
their careers. One Of these was W, Frank Harris, a
graduate student from UT, who worked on radiation
effects on plant productivity. After getting his
degree, Harris was recruited by Reichle to join the
daff, and he contributed significantly to IBP
research efforts; he would eventually lead the
terrestrial research program until he joined the
National Science Foundation (NSF). Another
graduate student, R. I. Van Hook, who mgored in
entomology a Clemson University, studied
radionuclide turnover by arthropods, especialy
spiders, and the role of these arthropods as
invertebrate predators in ecosystem energy flow.
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After completing his doctorate
under Reichle, Van Hook joined
the staff, and his leadership abilities
soon became manifest. Although
he remained in the ecology unit,
where he would eventudly become
the leader, he aso became involved
in other laboratory environmental
programs over the next decade.

The Radioactive Waste
Disposal Section also underwent
changes. Frank Parker took a leave
of absence to teach at Vanderhilt
University for a year. He was
offered a professorship after that
period and chose to remain a
Vanderbilt, where he has had an
outstanding career leading to
membership in the Nationa
Academy of Engineering and joint
professorships a Vanderbilt and
Clemson universities. Ken Cowser
took over leadership of the Section.

Also by 1965, after nearly
8 years of work, the seventh and last experimental
injection by hydraulic fracturing was completed in
the Melton Valey test area. By thistime a
complete and operationa hydraulic fracturing plant
had been built in thislocation. As aresult of
severa test injections, staff were able to work out
operational procedures and arrive at a satisfactory
grouting mix, as well as test such things as grout
fixation within the fractures, geologic uplift, and
radionuclide fixation based on experimental
injections using curie quantities of *'Cs and *Sr.
Following the seventh injection, the facility was put
on standby, and in 1966 the Operations Division
took over responsihility for the plant to use it for
the routine injection or disposd of the Laboratory’s
intermediate-level wastes.

Project Salt Vault (Lou Bradshaw, Fleming
Empson, Bill McClain) was initiated on schedule
with ingtalation of the Engineering Test Reactor
fuel assemblies. These assemblies consisted of used
fuel elements whose radioactivity would simulate
high-level wastes, the elements were seded in
canisters, two per canister, and lowered 1000 ft into
the sat mine through a completely redesigned and

Viewing a hydrofracture test operation.

Left to right are Gale Young
(ORNL assistant director), Karl.Z, Morgan (HPD director), Walter Jordan
{ORNL assistant director), and Ed Struxness.

recongtructed hoist facility. They were then placed
on a shielded underground transporter, which
moved over the previoudy prepared test holes and
hydraulicaly lowered each canigter, together with a
shield cover, into one of the holes. A typicd test
set consisted of 14 fuel assemblies, which contained
a total of 1.5 million curies; therefore, each canister
represented approximately 200,000 curies of
radioactivity. During the 19-month operation of the
radioactive demondgtration, the average dose to the
salt was about 8 x 108 rads, with a peak dose of

10° rads. By the end of 1967 the remainder of the
mine experiments had been terminated and
arrangements were made to place the test mine on a
standby basis. On the basis of these studies and
demonstration tests, the staff in radioactive waste
disposal believed that they had demonstrated the
feasibility and safety of handling highly radioactive
materials in an underground environment. The
stability of the salt under the effects of heat and_
radiation was shown, as well as the capability of
solving minor structura problems by standard
mining techniques. Moreover, an economic anayss
carried out in conjunction with the Chemical
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A lElATED "VALENY N! Oolmed by an erratic corbon coated uranium carl
particle, is offered 1 aders of the Novu by members of Metals and Cera Di
ing low-voltage mv:romd-oguphs of
fie

sion who e the  ditcon

thousands of the normally xphwml parh(les This pari
Tosiering of fuel during prep

reveals an irregular
have been rejected

on of the particle, and would
reacior losding. Jackie Cook and B. C. Leslie, both Metals
and Ceramics, made the unusual and timely find.

Final Hydraulic Fracture Test Series

d 200 Himes,

Is Initiated by Health Physics Division |

By R. L. Wesley

The Laboratory’s Health Phy-
sics Division has begun the final
lest series of a new disposal
mcthod  for  intermediate’ level
radioactive waste.

The method. disposal by hy-
draulic fracturing, involves mix-
ing the waste with concrete mix
and vthel additives and pumping
it into a bedded shale formation
about 700 t o 1000 feet under-
ground.

The procedure was developed
by a team headed by E. G. Strux-
ness, and includes Wallace de
Laguna and Tsuneo Tamura. all
Health Physics: R. C. Sexton and
R. E. Lampton, Plant and Equip-
ment; and H. 0. Weeren. Chem-
ical Technology.

ORNL was assisted in the de-
velopment of this disposal meth-
“d by representatives of the Hal-
tiburton Cempany, Duncan, Ok-
tahoma, Dan Hathorn. Max Tog-
ner, Knox Slugle, and John Cook
are th e Halliburton staff me w
bers assisting with the project.

The tost sile contains thick
beds of shale in almost hori-
20ntal position and extremely im-
permeable to water. The wuste
mixture, injected under pressure
down the well, creates a’ hori-
zontal crack in the shale.” The
crack is then filled with the mix-
ture to form a thin, horizental
sheet several hundred [eet across.
The mix sets to permanently hold
the radionctive wastes in the for-
mation.

Initial Run
In the initial run. held last
week, no radioactive material
was used. The injection consisted

of a cancentrated sotulion of syn-
thetic waste with a colored dye
tracer.

Another test s scheduled be-
fore experimental injections of
actual wastes begin. The first
“hot™ test injection will involve
the use of gold-198 as a tracer,
followed by cxperiments  with
aclual  wastes cantaining  aboul
015 curies per gatlon. About 40.-
000 galions of liquid will be used
in each test.

The same we,, may be used
repeatedly. with horizonial sheets
being farmed at vertical intervals
of 10 to 20 feet.

About fo ur million gallons of
intermediate level wastes are
generaled a, the Laboratory each
year, and one well could accom-
modate ORNL's wastes of this
type for several years.

If 1his procress proves suteess-
ful. il has potential application ot
olher atomic energy sites where
suitable geological conditions
exist,

The mixes used in this disposal
system are cement based and con-
tain a retarder (to delay time of
setling) and an extender {to
keep the cement in suspension).
These mixes can be pumped for
as long as 30 hours. will retain
more than 88 percent of the as-
sociated water when they are set,
are usable with waste solutions
with a wide range of concentri-
tions, and arce relatively cheap

Storage Tanks

Several days prior to an injec-
tion the waste solution will be
transferred to three underground
storage lanks at the hydrofrac-
ture sile.
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DISPOSAL of intermediate level radioactive waste by hydravlic fracturing, a tech-
nique developed by ORNL with assistance from the Halliburton Company. Duncan,

Oklshoma, is depicted in this cutaway drawing. The techrique involves mi

g
the radiosclive wastes with concrete mix 8nd other additives snd pumping it into
bedded shate aboul 700 to 1000 feet underground. One such well might accom-
modale ORNL's wastes of this type for several years.

The condents of each tank are
sampled. The samples will be
taken o a laboratory, ntixed with
the cement mix that is planned
for the injcetion, and tested on a
special device that will measure
the pumping time of the grout.
This lest is lo verify that pump-
ing time of the planned mixture
will be adequate .

Sulid constiluents  of the mix
are mixed by being pneumatical-
ly transferred back and forth be-
tween t h e blending tanks When
mixing 1s complete. the hiended
solids are discharger, 1o the hulk
slorage tanks.

The casing will he slotted Prior
to each injection al the desired
depth by pumping a slurry of
sand and water through a jet at
the bhottom of the tubing string
The sand's erosive action will cut
a hole in the easing and the sur-
rounding [ormation. The spent
siurry is brought back 1o the
surface through the annulus be-
tween the tubing and casing. The
tubing string  will he rotated
slowly during this time 10 make
a complete cut of the casing

At the end of the sloiting ope-~

ration the addition of sand is
stopped. Flow in the well is re-
versed to pump water down the
annulus and back up the central
tubing. This reversed [low dis-
lodges the jel from the bottom
ol the tubing siring and pamps
it up the tehing and into the jet
catcher

Hotation of the central tuhing
is not necessary during the frac-
turing and injecting op€rations,
and o simplified arrangement of

the wellhead piping can be uscd
during these operations. This per-
mits il piping that will carry
radioaclive wiaste solutions to be
contained inside the welihead
cell.
Formation Fracture

The formation is fractured by
pumping witer dawn the lubing
string 'm(l lvlum, Hu' wnllhv.ul

the fracture is indicaled by B
den sharp drop in wellhead pres.
sure.

After the fraclure has oceurred,
the injection will be started.
Waste solution will be pumped
{rom the waste tanks {6 the mix-
er. and solids fed to the mixer
from one of the bulk storage
tanks. The resulting mix will be
discharged into the sump lub,
then punmiped down the tubing
string and out inlo the forma-
tion. One operator controls the
rate of solids addition while a
second operator conlrols the rate
ol grout injection, The proper ra-
tio of solids to waste solution is
automatically controlled by mea-
surement of sturry density.

An injeclion will reguire sev-
eral hours to complete. At the
end of the run, a small quantity
of cement-water mix will be
pumped down lhe well by the
siand-by pump. The cementing
plug will then be released and
pumped  down  the  well with
water. The well will be kept un-
der pressure untit the grout has
had time 1o set and seal the in-
jection. )
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First Pumping Set

Next Week

Deep Well Radioactive Waste DISpOSdI}
System Readied For Roufine Operahon

By BILL FELKNOR

Ouak Ridge National Laboratory will put the world’s firsti
permanent intermediate-level racdionctive waste disposal sys-
tem inlo routine operation next week.

The Labor: Ltory will dispose of 80,000 gallons of wastes

containing approximately 20,000 curies of radioactivity. Sev-|
eral tracer test runs were suueaafu]l,\' completed in 1964-65;}
but this operation is the first with radioactive wastes. i

e I

The system, known as hydx.lullc
X invnives mixing the

cas e with coment
adilitives. This grout is

1w
and other
pumped into a bedded shale for-
mation 700-1,000 fect deep.

The technique has been adapted
from (hat used by the petroteum
o oil  well
yields, according to project head
E. G. Struxness, Health Physics
Division,

“We h a v e experimented fo
years with various systems of
permanent disposal of radionctive
waste,” he stated. “Hydraulic frac-
turing shows great promise. To
my knowledge, the operation set
next week is lhe first routine
use of a permanent, ultimate sys-
tem of dispasal.”

A 16mm color motion picture.

“Waste Disposal by Hydraulic
Fracturing.” describing this sys-
tem, is available from ORNL's
Public Information Office. or from
U8, Atomic Energy Conmission
film lbravies in the United States
and abroad.

The injection, slated in a volley
adjoining the Laboratory's main
research area. is into a geologic
formation which contains thick,
horizontal beds uf shale extremely
impermeable Lo water,

The groul. injected under pros-
sure down a well ereates a hori-
zontal crack in the shale This
crack fills with the mixture to
form a thin sheet several hundred
fee, across. The mix permanently
sets to hold the wastes in the
formation.

Preliminary large-scale tesls in-
dicale Lhat the grout sheels will
foliow (he hovizontal inclination
of the beds. “nd not migrate
vertically.

Considerablie development wark
was neeessary lo achieve o grout
mix wilh the desired characler-
isties. These mixes contain a re-
tarder to delay setting time, and
nn exiender 1o keep the coment
in suspeusion. The mixes can be
pumpect for as long ax 30 hours.
They will retain at least 98 per-
cent of Lhe associaled water when
sol: they are usable with waste
solutions having a wide range of
concenirations, and they are relo-
tively cheap.

Next week's injeclion will be
done in two stages. The first will
be made Monday, consisting o f
40,000 gallons. On Wednesday, an
additional 40,000 gallons will be
injected. This two-stage operation
will not be necessary in the fu-
ture, as additional storage tanks
now under construction will bring
capacity up to a desired minimum
of 80,000 gallons,

Over four million gallons oi
inlermedinte-level wastes are gen-
erated at ORNL each year. They
come from 24 collection tanks
localed a, Laoboratory hot cells,
reaclors, and chemical labora-
tories,

These wasles are piped to the
main tank [arm for storage (muax-
imum capacity of about c~e mi
fion gallons), Ax he wastes run
to lhese tanks, the solids settle
1o the bottom in the form of a
sludge.

The top liauid is pumped off
through an ordinary sleam evapo-
rator, which effects further sep-
aration between radioactive €on-
stituents and bulk. The recon-
densed liquids are then pumped
to low-level storage. The bottom
wastes (concenirated ot Inter-
mediate-level w as t e §) are the
sotutions being injected at the
hydraulic fracture site.

The test site facilities include
iwo waste so t uti o n transfer
pumps, four dry solids storage
bins for the cement mix. a jet
mixer, a high-pressure injection
pump. and lhe injection well.

The mixer, pump and wellhcad
are in cells to reduce the spread
of contamination if a feak occurs.
Other facilities include a water
tank, two pressure tanks for
biending the dry solids, an as-
phalt-lined waste trench capable
of retaini 160,006 | of
grout in an emergency, a wasle
pit, and several prototype, cased
observation wells t O  determine
the depth of the grout sheet.

Before an injection, the waste
solution is piped from the slorage
farm to three underground stor-
age tanks at the site. Samples
from these tanks are blended with
the proposed cement mix to verify
the pumping lime of the grout.

Friday, December 9, 1966

HYDRAULIC FRACTURING TEST SITE-Oak Ridge National Laboratory will make its first permaneni interme-
diate-level radioactive waste disposal at this surface plant next reek. Facilities include bulk sto-age bins for dry
solids and several block houses containing a wellhead cell, 3 mixer cell and a high pressure pump. The sys-
tem involves mixing the radiocactive waste with cement and other additives and pumping it info a bedded
shale formation 700-1,000 feet deep. At right is the facility operating panel.

The cement and other additives
are conveyed Lo the blending tank
by a portable screw conveyor.

These malerials are blended by
blowing them between the two
pressure tanks. The bilended solids
are Lhen blown {o the storage bins
where they are retained until the
injection begins.

When the injection operation
starts, the waste so | uti” nis
pumped from the storage tunks lo
the mixer while the solids are

fed simultaneously from the stor-
age bins.

As t h e waste solution passes
througi: the mixer, it draws the
cement from thr hopper. Both
streams, thoroughity mired in the
outlet pipe, are Lhen discharged
into a surge tank. From there, the
gront is pumped down ihe well
and into the fraciure.

Separale opervators regulate the
rate of injection, and the flow of
solids into the mixer hopper. A
densometer automatically propor-
tions the solids and waste solu-
lion.

When the injection « which
takes several hours — is com-
pleted, a cement-waler mix is
pumped down the tubing string
to force the last of the radio-
active slurry into the fracture.

A rubber plug is then pumped
down the well tubing with water
to wipe the excess cement from
the tubing and to force the grout-
water level to within a few feel
above the fracture. The well s
then kept under pressure untii
the grout has sel.
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FLUID WASTE CEMENT MIXTURE
PUMPED IN UNDER PRESSURE

leSTEEL CASING CEMENTED INTO ROCK

OLO FRACTURES FILLED

s ————— WITH SOLID
WASTE - CEMENT
MIXTURE

PLUG

&

THIS SCHEMATIC DIAGRAM illustrates the concept of radioactive waste
disposal by hydraulic fracturing. After the well is drilled, cared, and
cemented, injections of waste slurry are forced info comformable frac-
tures in the shale formation beginning at the bottom of the well and
working up to the fop. The fractures produced and the grout sheets
formed extend radially out from the injectian well. The broken horizon-
tal liner represent the natursl bedding plane of the shaie.
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Drilling ahead today. .. y%es' Jlne 30,196 Y

New mine shaft nearing completion

Sterling Drilling company should
be finished by tomorrow evening
with the drilling of a new shaft in-
to the old Carey Salt mine at the
northeast edge of Lyons

The deep-well rig was contract-
ed by the Carey Salt company of
Hutchinson to drill the shaft, which
will be used by the Oak Ridge
Natiomal laboratories to carry out
experiments regarding storage of
solidified nuclear wastes in salt
beds. Slender test cells will be
lowered down the bole, directly
from a specially equipped raiiroad
carrier.

The first 300 feet of the shaft
was drilled out to 32 inches and a
large surface casing was set to
that level. A 13-inch bit was used
to go On down to the 1,020-foot
level. Now the last 720 feet of the
small shaft is in the process of
being reamed out with a 24-inch
bit.

Nineteen-inch casing win then
be set from the surface to the bot-
tom. The room into which the
shaft will enter still remains to be
«excavated. |t is hoped that when
The salt is removed from a. cer-

tain area that the casing will be

encountered.
Government surveyors ~ from
Washington D. C. spent a week in

and around the mine, during April
determining where drilling on the
surface must take place if en-
trance into the mine is to be at
the desired position.

The engineers planned not to be
more than a foot off the desired
point. However, when asked, what
the final step of the surveying
project would be, one of the ex-
perts smiled and_ replied, *Leave
helgre: drilling starts.”

THE BIG EIGHT-FOOT “shive” wheel, one of two at
the top of the new head frame recently constructed over the
old Carey Salt Mine shaft at the northeast edge of Lyons,
will lower as much as 10 tons of weight 1,000 feet into ca
verns under the community. Fleming Empson, supervisor
of the nuclear waste storage project being carried out in
the mine by Oak Ridge laboratories, stands beside the south
wheel. Probably the heaviest weight it will carry.will be a
unit that is similar to the large dirt moving machinery seen
so often in road construction. The tractor-trailer vehicle
will support a heavE\)/, lead-shielded container, into which
test fuel cells will be lowered. The driver will pull the
trailer under the new shaft presently being completed by
Sterlin% Drilling company and the fuel cell will be lowered
into it from the surface. Then the trailer will be pulled over
a test hole in the salt beds and the cell will be lowered into
it through a hole in the bottom of the container.
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E )@7/4 4//}4{4)7 Friday, May 26, 1967

Performed By ORNL Research Team

Major Phase of Project Salt
Vault Is Nearing Conclusion

The radioactive phase of Proj-
ect Salt Vault — performed in an
unused Carey Company salt mine
at Lyons, Kansas, by an Oak
Ridge National Laboratory Health
Physics Division research team—
will be completed in June. Other
phases of the project, which is a
demonstration of methods and
techniques used in disposal of
highly radioactive solid wastes in
salt mines, will continue through
1967.

Salt mines may be the answer
to one of the most important
problems facing the development
of nuclear power — the disposal
of solid wastes — because salt
mines are dry and assure positive:
isolation of the radioactive ma-
terial from man and his environ-
ment.

Several uncertainties had to be
resolved before advancing from
the original suggestion by the Na-
tional Academy of Sciences to a
practical method for waste dis-

posal. These included ways of
handling the hazardous material
safely and cheaply underground,
possible harmful chemical reac-
tion between salt and the contain-
ers which hold the radioactivity,

and radiation damage to the salt
itself.

Results of all of the experiments
to date are very encouraging and
should provide a basis for design-
ing an actual facility for radio-
active waste disposal in salt. Some
kind of facility for permanent dis-
posal of radioactive wastes will
be needed in the future to handle
the large volume of waste ma-
terial which will result from pro-
cessing of used nuclear fuels.

Three sets of radioactive fuel
assemblies from the Engineering
Test Reactor (ETR) at the Na-
tional Reactor T e s t i n g Station
near ldaho Falls, Idaho, were used
as radiation sources to obtain
handling experience and to simu-
late the effects of heat and radia-
tion on the salt. Starting in No-
vember 1965, a set was placed
in holes ‘of the mine floor where
it remained for six months before
being replaced with fresh fuel
from the ETR. The third change-
out of fuel assemblies occurred
last November.

Other phases of the test, such
as the effects of heat on structural
behavior of salt, will continue to
the end of the year.
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Underground transporter for moving highly radioactive engineering test
reactor fuel assemblies within the Carey Salt Mine in Hutchinson,
Kansas. The device was designed for USE in Project Salt Vault. The
transporter was powered by a standard Caterpillar two-wheel diesel
tractor, connected to a special trailer and a vertically mounted
cylindrical radiation shield. Casks containing fuel assemblies were
lowered from the surface directly into the transporter, then moved to

political acceptance of IBP and for its
funding on a nationd basis.

In 1967 1BP was approved by
Congress and given an initia funding
of $15,000,000-a substantial sum for
an ecological research program then.
Under NSF and NAS leadership, the
major organized research effort would
be the Analyss of Ecosystems

| Program. The national committee
sdlected Fred Smith, an outstanding
ecologist at the University of

“"Michigan, to lead it. ‘The new program
would consgt of five mgor sub-
programs based on the mgor biomes
of the United States. Smith was
charged with sdlecting the directors of
each of the biome programs. The
ORNL staff was eager to become
involved because it would enable.

the experimental chamber gnd lowered into test holes in the mine floor them to maintain the momentum of

{1964).

Technology Division (CTD) indicated that this
disposd method would be compatible with
competitive nuclear power. So, as the decade was
ending, HPD and CTD began to work toward
designing an actua prototype disposd facility to
be established in a sdt formation; it was hoped that
it would be in Kansas.

The last major activity of the 1960s in which
ORNL ecology was involved was the Internationa
Biological Program (IBP). Oak Ridge ecologists
first became involved in this program in 1964 when
Jerry Olson attended its first General Assembly
in Paris. Two years later he atended the
Williamstown meeting that established the study
of drainage basin (watershed) ecosystems as the
central objective of the U.S. component of IBP.

By 1966 Reichle, with Olson’'s encouragement,

had aso become involved. Tha summer Reichle
traveled to Poland for a symposium on the
productivity of terrestria ecosystems, where he
was elected cochair of the Woodlands Working
Group of the Terrestrid Productivity Section.
Auerbach, who was then Secretary of the Ecological
Society of America and an active member of its
public affairs committee, was working for the

their ecosystem research projects such

asthe one a Waker Branch,, ,
Watershed which needed additiona funds to carry
out the planned program. In 1968, after much
discussion prior to and a a biome organizing
meeting at Emory University in Atlanta, Auerbach
was appointed director of the Eastern Deciduous
Forest Biome Project of IBP. The first year was one
of intense organizationd effort. A totally new
program was being initiated that would establish
Oak Ridge as the managing center for a regiona
network of four mgjor research groups (University
of Wisconsin, Madison; University of Georgia,
Athens, Rensselaer Polytechnic University, Troy,
New York; and Duke University, Durham, North
Carolind) that were to carry out ecosystem and
relaed modeling and process studies at two
lakes, two watersheds, and two forest sSites.
This effort was to be coordinated and directed
from a separate headquarters unit at ORNL.
Auerbach proceeded to organize a small team to
manage the program, which conssted of himself,
Robert L. Burgess as deputy director, Bob O’Neill
as modeling coordinator, F. Glenn Goff for
regiona and landscape studies, and Alfred Brooks
(K-25) for data processing and information
storage.
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At the same time the Oak Ridge research site
was created under the directorship of David
Reichle, who organized the forest ecosystem studies
based on the Walker Branch Watershed and the
Liriodendron (tulip poplar) forest sites. Reichle
was strongly motivated to have Oak Ridge named
as afifth IBP research site. He wrote a proposal
and convinced the Biome directorate to add
Oak Ridge in the second year. Reichle then
recruited a research team that included both old
(ARC-supported) and new members of the
Division, including Martin Witkamp, Roger
Dahiman, Nelson Edwards, John Witherspoon,
Jm Curlin, Linda Mann, Blaine Dinger, Frank
Harris, Robert Goldstein, Phil Sollins, Gray
Henderson, James McBrayer, Henry Shugart,

Fred Taylor, Bob Van Hook, and many others,
including graduate students. To provide space
for this burgeoning effort, Building 3017, which
was located across the hilltop from Building 2001
and which formerly housed a now defunct HPD
program, was made available by the Laboratory.
Reichle and much of his now sizeable group were
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relocated there. Thus began a mgjor effort in basic
ecology at ORNL, an effort that would bring a great
number of students and investigators. Many of
these individuals would contribute significantly to
the research and subsequently move off to other
ingtitutions where they would become well known
for thelr contributions to ecosystem science or
become leaders of new programs in ecologica
research.

As the decade of the 1960s came to an end,
interest in environmental problems and issues
were growing in the United States. The success
of the IBP reflected the wisdom and concern of
both scientists and key members of Congress about
the growing damage to the earth’s ecologica
systems. On other fronts, public concern was
growing about radiation and environmental
contamination from radioactivity and chemicals,
especidly insecticides. Stream pollution, air
pollution, and habitat destruction were beginning
to cause larger and larger public rumblings of
concern, and the federa government would soon

respond.
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Fast Neutrons More Damaging

Ecologists Observe Effects of Radiation

On ORNL Forests Surrounding HPRR

By R. B. DAVENPOLT 1
aEc»re_sttrs1 in tggaJOt;NLf area hai/e t(:orgvevtﬁijlvehl nbreq;:int1|
weeks With the of spring plant gr — the bright
redbud. flowering dogwood andp the gark green foliage of |
hardwood trees. |
But in one small forest area of the Laboratory. buds are
slower tO open and leaf growth is retarded. as if some invis-
ible force was holding back the growing season. This unseen’;
force is radiation emitted by the* — - i
ealth Physics Research Reactor. Of effects of i0NiZING radiation ON .
ocated two mules southesst Of forests, information from this |
the main Laboratory area. study can be used {O assess the|
For the past two years, J. P. re)ative biological effectiveness of |
Witherspoon of Health PhySICS a5t neutron radiation and lead|
Division’s Radiation Ecology Sec- 5 better interpretations of stu-
tion has been observing the ef-. jies using mixed radiation.”
fects of radiation on forests sur- * More information is curtently
rounding the HPRR. This $pring, available on high-level radiation
the third growing season since effects on plants than for low-
the reactor began operation, much |evei radiation. giving added im-
new m_formauon is expected 10 portance to the HPRR. study.
be obtained. Before the HPRR went into
Observationis’ made thus far by operation, Witherspoon and Tay-
Witherspoon and F. G. Taylor, lor set up a grid reference sys-
Health Physics, correspond close- tem  consisting of 32-by-32-teol
Iy with findings in previous stu-: plots laid out on the south side
dies, Trees closest to the reactor' of "the reactor. Trees were
suffer more damage than those at ' mapped afid records madeé of their
greater distances; smaller trees. size and general vigor.
generally receive more damaging. Species include pine, sassafras,
effects than larger tees; and de- dogwood. persimmon. black gum.
ciduous trees (hardwoods) are: Continted on Page 2
more resistant to radiation than N
conifers (pines).

y ) - .
Witherspoon pointed out, how- IJ' A' Aux:er TO A'd
ever, 'that previous studies atl

thher reactor sites and atomic w"h 'CRU Repo"

weapon ‘target "areas utilized| [ A Auxier. Health Physics
either gamma radiation or mixed ' pjyision. will attend a meeting of
gamma-neutron ‘radiation. while :tpe fnternational Commission on
the HPRR study uses primarily i Ragiological Units (ICRU) Task
hs“(:g!u;;::i‘o:d;:tl?:é HPRR i EGroup on neutron instrumenta-

"Com, 0 ltion in Sutton, England. May 10-
the spring of 1863 offered "lx:n in St € Y !
unique opportunity for studying.  widely recognized for his work
not only effects of low-level ra-ii, radiation dosimetry. he has
diation on forests, but al;o_pn- been asked by the ICRU Task
marily fast neut X i to assist in
With said. “In additi

) > report.
increasing our general know: .

. Group
) 10 dratting the Group

TERMINAL SHOOTS COLLECTED from Virginia pines growing e '

various distances from the Health Physics Research Reactor sre exam-
ined bﬁ J. P. Witherspoon, Hea Phy.si:s Division Radiation Ecology
WIT#HONE 0N 0 OOJ0T%0 Spercenigrowthieduciobetween

shoots growing 25 meters (82 feet) from the reactor and those grow-

S Y oA

BUD LENGTHS of a persimmon sapling, growing near the Health
Physics Research Reactor, ars measured by J. P. Witherspoon, Health
Physics Division. The tree is growing about 50 feet from the HPRR.
Nots the absence of buds on-the smaller sapling in foreground.

Health Physics

Studied For Radiation Effects

Continued from Page’l
maple. sourwood. yellow pop-
lar and sumac. The edge of the!
forest is located about 80 feet;
from the reactor, but some smal-i
ler saplings .are, as close as 30}
feet. - :
The reactor began operation!
May 31, 1963, and the first indi-
cations of radiation damage 10
vegetation were observed one
year later after 1964 spring
growth had begun. No visible ra-
diation effects were observed in
trees at distances greater than 82
feet from the reactor. where cum-
ulative fast neutron doses were
less than 154 rads. However, early
spring growth of small hardwood
trees growing within 65 feet
showed serious growth defects in
areas receiving from 265 to 986
rads. Most severely damaged
were persimmon and black gum
saplings growing from 30-50 feet
from ‘the reactor.

Plants growing 50-80 feet from
the reactor, with the exception
of several pine seedlings, exhibit-
ed less damage

Neéar the end of the first grow-
ing season, cumuiative doses to
vegetation had Increased about
66 per cent over those of the
spring. Pine trees out to 125 feet
from the reactor showed foliage
discoloration and poor necdie

growth.
By the end of the 1964 growing
season, aimost all trees within

needle mortality (brown foliage)
while trees frormn 150.250 feet had
needles of normal color. .

Compared with previous stu-'
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Reactor Area

dies involving gamma radiation.
Witherspoon has found that. n:
general. fast neutron irradiation i
is more Jamagwg to forest areas.
But several more growing seasons,
will be required before complete
information is available.

Because it is difficult to sepa-
rate radiation damage from in-
fluencing ‘environmental factors
such as rainfall. type of soil and
length of growing season. a con-
trolled labaratory program is be-
ing conducted to help correlate
results. This program for main-
taining constant environmental!
conditions is set up in Building,
2001,

An interesting sidelight of the:
study concerns the southern pine:
beetie, an insect which has re-
cently infested pine forests sur-.

ORNL. . With has:

found that in the HPRR study:
area, pine beetles will attack ra-!
diatt d ai

or
trees before attacking healthier
ones. He attributes this to the fact,
that damaged trees are less cap-|
abie of resisting the predator. !

I

As HPRR continues operation |
and radiation effects extend deep-.
er into the forest, Witherspoon |
hopes to learn much additional
information on fast neutron ef-
fects. He will report on the study .
next week at the Second National

Symp on at
Battelle, Northwest. Hantford,
‘Washington.
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Friday, June 4, 1965 THE NEWS

Mahhi
|4

On Parode

ground caverns.

Spelunkers Jerry Payne and Jay Story, both of ORNL's
Health Physics' Ecology Department. have formed a two-man

caving tea
plores area caves for pleasure

the Laboratory.
Jerry is primarily interested in

and Jay, the geological aspect.
At present, Jerry is taking a
series of blood saniples of bats
for various hemaiological studies.
“Bats are & most ing cave

CAVE SPIDERS in the Tennessse region are fairly well documented,
according to Jevry Payne, Health Physics Division. But, occasionally
one is.found that is unknown 10 science. Thy ve specimen has boen
sent 1o the National Museum of Natural History to see if it has a name.

and in relation to their work at,

the ecological aspects of caves,:
specifically the animal life inside,

that regularly ex-s

excrement rich in nitrates of cal-
cium, sodium and potassium were
used in the manufacture of gun
powder.

“I've explored several East
Tennessee caves containing evi-
dence of these old mining proj-
ects.” he continued. “The water
was piped in for use in dissolving
the nnnle deposlu Then, the

animal” he sald “Science has
nuch to learn about them. Re-

); Enox and surrounding
| counties had quite & serious ra-
bies epldenlc that still hasn't
completely abated. A State health
official feels that bais are the
reservoir for rabies in ‘.l‘mme
! “This has not been proven.”
|contmued Jerry. “but in certain
:parts of the country, observers

A previous spider sent to the museum turned out 1o be unknown and
was later labeled Nesticus paynei—stter Jerry.

‘hlve come up with & minimum of .

.10 percent incidence of rabies in
! bat studies. Bats won't usually die
iwith rabies, but are only car-
Iriers.” In a recent article in
ORNL News, Dr. T. A. Lincoln,
director of Health D
commended the rabies vaccine for
all spelunkers in the State.

According to Payne. some ob-
servers feel that it is entirely pos-
sible for rabies to be transmitted
when bats bite foxes or when
| foxes eat the bats.

In one experiment in Texas.
animals were isolated in cages
with wire screens between them
and the bats to avoid any physi-
cal contact — yet the animals con-
tacted rabies. This led to the
theory that rabies might be air-

rne. .
| “There is a case on record
) where a spelunker died of rabies
i without being bitten by a bat.

Dr. Lincoln stated.

. Payne became interested in
.nvlu about eight years ago and
Jay, two years ago. “Jay is be-
coming quite an adept caver,”
{ commented Jerry. One of Story's

big interests is in the history of.

caving. “Tennessee caves played
:w big role in our country’s his-
:tory,” he reported. “During the
War of 1812 and again during the

was chan-
neled or pumped back outside the
cave where the water was eva-
porated. Some of the mining
crews were kept underground so
long that they practically became
cave life themselves.

“In the Carlsbad Caverns of
New ' Mexico, bat droppings or
‘guano’ has been mined during
more recent times. Starting in
1930, exploiters found deposits 50
feet deep. The miners a,
windlass to haul some 100.000 tons
of guanc 180 feet to the surface.
No one has calculated how long

it 1ook for this highly nitrogen-:
ous bat excrement to accumulate, |
but its use for fertilizing citrusi
-groves earned . fortunes for the!

enterprising operators in a rela.
tively few years.” Jay comment-i

Very little scientific work has
been done on animal life and geo-
logical evolution of caves in Ten-
nessee,” the pair emphasized. For
this reason, they feel that all
caves should be protected from

vandalism, “Ta! ing but pic-
ke nothing mpc| least two sources of light, (3)

tures, leave uothing but foot-

prints” is their motto. “Once the!
beauty and scientific data is de-| "

stroyed, it might take a million
. Years to replace,” said Payne.

Some of the cave fauna (ani-
imal lite) Jerry is studying in-
iclude rats, fish, bats, crayfish,
salamanders. beetles, spiders. mil-

: several vital safety rules before

Scientific Data In Local Caverns
Lures 'Ecology-Type’ Spelunkers

By BILL FELENOR
Located within a few minutes drive of Oak Ridge Na-
tional Laboratory are dozens of entrances to one of the most
exciting unexp]ored worlds left to modern man -~ under-

A GLOVED JERRY PAYNE care-
fully snares two bats off the roof
of an ares cave. He is presently
taking a series of blood sampies
of bans for hematologicat srdies.
According 1o Jerry, a State health
official feeis that such bats are
the “reservoir” for & current
rabies epidemic in Tennessee.

“1 collected » series of them to
send to the spider specialist at
the American Museum of Natural
History in New York. He wTote
back saying the spider was a new
specnes He had named it ‘Nesticus
: paynei’ So far as I know. I'm the
only man at ORNL with a spider
named after him.. chuckied
Payne.

Jerry and Jay urge all pros-
pective spelunkers to be aware of

venturing into a cave. They gave
the tollowing as “musts™: (1)
never cave mlome, (2) carry at

leave word of caving plans and

floods can fiil caves with water
in 2 matter of minutes).

Although dislodged rocks have
been known to trap cavers. the
in caverns are usually

lipedes. and es. “The life
in caves is rich and varied if one
knows where to look,” he said.
Occasionally, a lonely cave can
Teveal an unknown species to
science, reported Jerry. “Once. on
a trip to an Anderson County
cave, ! gound a spider comvletely

‘Clvll War, large

of bat:

to me,” he

ing. Such hardware - wire lad-

remarkably stable. The dangers
lie in human negligence and in
faulty equipment. The most ser-
jous danger is loss of light. and
the major cause of injury is un-
sound rope. “I personally don’t
use ropes because I'm not pro-
perly trained,” said Jerry.

Much recent effort has gone

,into the design of lightweight,

strong. functional gear for cav-

iamps, canteens.
matchboxes — has been joking-
ly termed “spelunk junk.” Snag-

St
- proof clothes and tasty food con-

i SPELUNKER JAY STORY carefully dos«nds into » cavern loulsd near
Oak Ridge National Lsb y. lay

centrates have also relieved the
caver of weight and worry.
“For those who approach cav.

! ing with the proper attitude re-

conservation and safety,
spelunking can be a most re-
warding experience,” agreed
Jerry and Jay.

OR Nondestructive Test

Section To Meet Tuesdey

Oak Ridge Section of the Soci-
ety for Nondestructive Testing
will hold its June meeting Tues-

[dny, 8 PM. at the Holiday lnn.

The program will be an address
by W. D. Kiehle of Eastman Ko-
dak Cor entitled “The
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! aspects and the history of caves, has found many |nsnn=o: “of mining
activities carried on during the War of 1812 and the Civil War. These
., miners were in ‘xurch of nitrates for use in the making of gunpowder.

Future of the Society for Nonde-
structive Testing.” Dinner will be

| at 6:30 PM.
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War Against Pine Beetle Turns ‘Hot’;

Infested Trees Cuf,

-ORNL ecologists began escalat-
ing the war against the Sout
Pine Beetle on the goveihi

infested trees at selected sites.

J. W, Curlin, Health Phyaxcs
Division. and_for ecologist in
charge of the project. said the ex-
treme temperature change which
oceurred on the weekend of Janu-
ary 30 offered a possible turning
point in the control etforts. The:
10-degree below zero tempere-
ture apparently killed a great:

Curlin

reservation this week by burning =~

Stacked, Burned

Once infésted, dies and its
is lowered

The approxiriatély 40 sites se-
lected for the fires are scuttered
i throughout the 30,000-scre fores
led reservation. Timber at these
locations will be cut, piled and
burned under the close supervi- ¢
sion of the ORNL fire depart-
ment and work crews. Fire fight-
ers trom the Y-12° Plant. -Ouk

Gaseous Ditfusion  Plant
and the City of Oak Ridge will be

percentage of “t;f beetles "‘dlnvaulble if needed. although all

can now be brought under con-
itrol if most of the survivors re
1destroye¢

i The beetle population suddenly
.expunded two v &go in
10ak Ridge ares. restiiting in the
‘dam;zmg o mai éres of

ber. Déspite’ vigorous dfom in
ispraying and saivage cumn; an
jestimated 84.000 trees ‘were in-!
- fested by January“of this year.

are being taken to
prevem the fires rom spreading.
The bitnings expected to
continue through '.he latter part
1of June.
! Curlin said population explo-
sions of the Southern Pine Beetle
;are & cyclical “oceurrence.’ Al-
|ihou;h never completely ‘absent
‘trom the forest, they are kept in
check by natunl predators, such
autinued 00 Page 3

Pine Trees Burnéd
As Battle Against
'Beetles Escalates

| Conumued from Page |

:as woodpeckers and forest mites;
and extremely cold weather, Oc-
"casionaily, however, “their”num-
 bers reach epidemic proportions
‘and special efforts are necsssary
to control them,

“The beetle burrows through the
bark of shortleaf. lobiolly. and
Vlrguun pines common to East
Tennessee to deposit its €ggs in
tree tissue. Developing larvae
feed on this tissue. Symptoms of
} an’infested tree are the discolora-
'tion of pine needies—from Vel
low-men to reddish brown —
_smail pin holes in the bark and
‘winding channels beneath the
‘bark on the wood surface.
| When broods emerge in the
| Spring, they fly for several miles
{or may be carried by the wind to
| other locations for further infes-
| tation. One season’s brood may
produce up to six or seven broods.
! Curlin cautioned thst burning
is not recommended for private
| owners, unless fire control equip-

|
|

ment is at the scene.
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THIS 10-TON U.S. ARMY wrphn vchnclo, formarly servi
“now-defunct Corpoul missile, is md hy 'hn ORNL Ecology SImoﬂ

in i i studies

systems. 5. L. Auerbach, Heahih' Phyuc-om Division ¢
lifs W. A. Thomas, an ORINS Fellow, and H. D. Waller, Health
Physics, high among the branches in the cesivin- 137-tagged forest

near the Laboratory.

cycling in forest
the controls,

Solves Ecology Problem
Surplus

Missile Equipment
Acquired by ORNL

A platform truck formerly used
by the U. S. Army to service its
Corporal missile
utilized by ORNL 10 3id ecologists
n their forest studies: -

Insect and vegetation sampling
in the forest canopy is part of the

xperimental routine conducted
each ‘of the radioisotope-tagged
rest experiments. Until the
quisition of the Army vehicle
however, this job presented prob-
lems.
Since the trees are tall enough

to make climbing and the use of .

ladders wnefficient and very dan-.
gerous, ecologists found it neces-
sary to borrow a ladder truck
from the Oak Ridge Gaseous Dif-
fusion Plant. But the truck was
not routinely available

Faced with the question of a’
heavy investment in a new vehi.
cle. the Laboratory turned to'
Army surplus for the answer. The
Army was phasing out its Corpo-
ral ‘missile system and disposing
“of much of the equipment. The
platform’ truck was one of ‘the
avaiuable items

The lft platform. operated by
one man’ st the controls. can be
raised to a maximum of 70 fest.
The ift arms can be turned tn &
full érrele. The 10:ton vehiclé has
six-wheel-drive enabling” it 1o
maneuver through the rough for-
est roads With ease.

1s now being"

¥ 3 Watts
i ‘. - Lake. -
i A native of

'Cérporal' !

In. Memaoriam

+  Graveside services for Lovell

Lewis ‘were held Tuesddy”morn- "
ing at Greenwood Ceme!ery nee

.} Knoxvitle.
| Lovell, ‘a ‘popular-tember of
Health Physics Division's Radia-
 tion' Ecology Section. was fatally
injured in an
nuwmoblle ac-
cidentnine
miles east of
Kingston while
driving from
her home neal
Bar

5 Memphis. she
| levelitawis celebrated her
i fifth anniversary as a mémber of
!the ORNL staff jast June i. One
| of the highlights of her career at
| ORNL, came in February 1964
when she was crowned “Miss
ORNL" at the annual Girls’ Club-
sponsored event. .

She graduated from Memphis’
Whitehiaven High School and la-
ter received the B.S. degree in
chemistry from Memphis State
University. She had worked for

" Abbott Laboratories in Oak Ridge

| prior to joining ‘ORNL.

i Lovell is survived by her hus-
band. T. A Lewis. anengineer in
Instrumentatiori“and Controls Di-
vision; mother, Mri. Ophelia Law-

| rence of Memphisiind brother.

Rev. Archie Lawrence of Arkan-
sas,

Rev. Lawrence conducted the
services and Martin's  Funeral
Home in Oak Ridge was i charge

Yol arrangements: :
i - July 1, 1966

The Dynamic Sixties
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‘CHERRY PICKER” — A lift :right), recently surplused from a defunct
missile program, is used in the regular collection of leaves from a cesi-

um-137 tagged forest area. The program is a five-year interdisciplinary
Health Physics Division study on the of radicact I
in terrestrial ecosystems. Tagging iwhich began in late May 1962) and

checking are under the direction of Radistion Ecology Section. Plastic
baskets (below) are used for trapping fallen leaves and other litter to

e asure one of several kinds of cesium-137 movement to the forest Hoor.

March 24, 19671

5y

HEALTH PHYSICS DIVISION’S J. D. STORY proudly displays this month’s TRAPPING EQUIPMENT is bai}vg tested by M. H. Shanks in preparation for September experiments by

issue of BioScience which carries on its cover his photograph of a milli-  Heaith Physics Division's Radiation Ecology Section. The project, under the direction of D. A. Crosstey, pro-

pede. Story, who keeps & photagraphic record of much of the wild life poses 16 quick-trap insects in fabric bags and irradiate them with cesium-137. Each bag can be relessed

studied by the Ecology section, submitted the photo along with a brief  (om its tripod by a rope. A steel ring around the bottom of the bag will hold the released trap in place

description of the Laboratory's work with the millipede fo the American The insects will be removed from the bag by a vacuum. The low-levei srradiation of the insects wil be

Institute of Biological Sciences, publisher of the journal. studied in cooperation with the Civil Defense Project. Success of the expeciments will depend on the
7 v

mobility of the insects.

August 3, 1967 BIGH

F. G. TAYLOR JR. ‘Health Physics Division Radiation Ecology Secticn
submitted 20 of his 35-mm prints of wild Hiowers which bloom i East
7 to "8 e’ mag Two were chosen to aopear o5
cover photagraphs. Taylor has been taking pictures of Tennessee wild
flowers over & three-year period. The Ma, '967 sve of "Broscrence
pretured flowers of the black-eyed susan R.abeck.s mria) which bioom
during July and August in Tennessee Aiso :hosen *or 4 cover was
Taylor's phato of Indian Piak ‘Spigelia mraradandica
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AGES OF HONEYBEES await irradiation with a mbalhéo source in'a
ne of the cages. Euh cage containg nppmnmﬂc!y

OAK RIDGE TENNESSEL

Friday, January 12,

1968

i, Al Shinn s

es and houses the waisr supply and bee undy

Field Tests Prove Impcr'om

HP's Ecology Section Cond,ﬂdin_(jm
Radiation Experiments With Honeybees

By MARTHA GOOLSBY
Honeybees pollinate approximately 30 agricultural crops

und thus are a major factor in the growth of many frui

vegetables for the diet of man, Health Phvsics

Ecology Section is researching the effectsof ionizing radiation
U VAR S St

on honeybees to determine what'
consuitutes a lethal dose of radia-
tion io them and how different
levels of radiauon will affect
their behavior,

Among the crops which honey-
bees poilinate are aifaifa, ciover,
apples, oranges, pears. cherries,
grapes, berries, melons, cucum.
bers. cotton. onions. asparagus,
celery and many others. The cash
value of these crops is about
three billinn dollars a year.

For the project. W. H. Cale Jr.
of Dadznt and- Sgns, " Hamilton.
Illinois. produced "hybrid 'qlieen
‘bees which he gave to the Lab,
He mated line G queen bees with
line F drones by aruficial insem-
ination. to produce GF hybrid.
These hybrid bees (hereafter re-
ferred to as "GF hybrid” bees)
converted all the colonies 1o the
same genetic composition. Having
similar genetic strains cuts down
on variations in the data

Life Span Data

Stage one of the project was a
laboratory experiment in  the
mortality rates of the bees. Ten
colonies of honeybees were rented
from a commercial beekeeper

| The hives were placed in Ecology
i Area 0800 in a natura] environ-
i ment.
| converted
! constitution.”  samples of
' were taken from ‘the
Twelve cylindrical, s
designed for the [east disturbance
from post-irradiation handling
were filled with approximately’
200 beeés each.

The cages were separated into
three groups. One group was not’
iyradiated, another group was ir-
radiated with 5,000 rads of cobalt-
60, and_the remaining gronp was
irradiated with 15,000 rads_ of
cobalt-60. A gammacell Was usSed

When the coloriies ~were 1e
to the same genetic yads.
beées ‘tron dose of 5 noo vads
. _ative plolagic:l Effectiveness

anc
1on

Ra¢

to irradiate them. The cages were
kept af 2 constant 93 F (the nor-
mal ifemperature maintaired by

he bees in the hiver with [2
hnms ot light and darkness. The
bees were [ed waler and hee
candy made from powdered sugar

and invert sugar. Reauits indicate
that bees are definitely affected
at lower levels of irradiation than
had previcusly been reported.

In addition to this experiment

with GF hybrid bees. similar ex-,

periments were carried on
regular stocks used by Tenn
beekeepers Other experiments
were canducted with life spans of

unirradiated hees at various tem-
‘ peratures ranging from

F o
93°F. It was shown that temper-
ature ‘makes a hig ‘difference In
the life span in beps. g

For the laboratory  testy’ con-

! ducted. about 3.060 orginafy stock

bees used by Tennessee beekeep:

ers_and 10.0000 GF %ybrid hees

were used
‘In_ still other tzsts GF hybrld

than 1 com-

(RBE) of little mo

Ms is surprising,
since irradiation  has
usually given an RBE of from
five to 20, depending on the or-
ganism involved, Presently re-
searchers have not been able lo
determine why the honeybee has
this relalive resistance to neutron
irradiation. In comparison, re-

sults showed that either gamma ~

irradiation " of 5.000

or neutron X
the average life

rads reduced

‘span o! GI-‘ Hybrid bees about 3

“radiation at”

percent,
! _Thus with these indications. 1t
was decided 1o irradiate the field
. test group. Five hives were ex-
,posed to 5000 rads cobalt-60
gamuna radiation 1n the Large
+ Animal Irradiation Facihity at the
UT-AEC farm.
i 100,000 Bees

Five unirrachated (control)
“hives along with the five irradi-
ated were returned to Ecology
Area 0800 along the Chinch River.
This began the second stage of
the experiment — determining
changes in behavioral patterns
after irradiration. Observed were
the weights of pollen collected by
each hive and the flight activity
of the bees
Following the laboratory indi-
cation of a 21 percent decrease
in theé life span of honeybees ir-
radiated with 5000 rads, the re-
searchers were surprised with the
- field resuits. By 14 days, the
i Conunued on Page 2

Shinn’ (latt)
pollen, carred an the legs of the bees, 15 scraped off by mesh which the bees must crawl through to enter
the hive. Everstt Oertal (center) counts bees emerging from a Gary funnel counter while Alan Jenkins hmes
the counting interval

z

Next Summer

More Heneybee
Experiments Set

Continped from Page 1

flight actlvity as indicated by a
Gary funnel counter and daily
welght of poilen collected dropped
rapidly to sero ‘while that of the
control group stayed about the
same. Within 21 days the irra
ated hives were completely elim:
inated as funciional umits. Only
& few bees remained alive and
‘these few could not carry out the
usual ‘activity of honeybees.
These few were all that were left
from at least 100,000 that began
this experiment.

This surprising resuit demon:
strated the imporiance of using
iield experimenis 10 reach eco-
iogicul conclustons rather than
depending on data secured from
isbordiory” conditions. The lab-
oratory experiments using 5.000
rads indicated a slight reduction
in ‘the life span of worker bees
(about 29 percent). Yet when an
entire colony was irradiated. the
species perished

Foliowing last year's results,
plans began for further tests us.
ing smaller doses of radiation.
Approximately 20 acres of sweet
clover, white Dutch clover, and
crimson clover have been planted
on Burisl Ground 4 for use as a

tield area. Honeybdees will be irra. -

diated with much lower levels \o

predict the non-lethal effects on\_

behavioral  activities. i

Al Shinn, Lealth Physics. Rs--
diation Ecology Section, heads the !
project. He 1s assisted by Alan:
Jeniuns, Health Physics. and Ev- !
ereit’ Oertel. former honeybee
researcher with the United States

1 Department of "Agriculture.” Ad-’
! visement was given by S E. Mec-

Gregor. USDA. chief of Apu:ul-
lural Research.

amines pollen balls contained in drawer ol & polien trap. The
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Friday, August 18, 1967

HMSM y A N’m' hb«m R
SixteenScoutSGraduateFronNation’s | AT TR
Only TechnicalEcologySpecialtyPost

By CAROL GROVE
The first group of boys to join ORNL's Ecology Explorer

Scout Post in 1964 recently grad d after a
three-year advanced scouting program.
The 18 boys. recruited as high school sophomores, are
graduates of the only technical ecoiogy specialty post in the
nation and the first to be spons "

Chartered under the Boy Scouts
ol America. the post was origi-
"ty conceived in 1963 by J. A.
artout, former ORNL Deputy
Lirector: W. D. Manly, formerly
of Director's Division: and B. B.
Klims. Chemical Technology Di-
vision, It was organized to pro.
vide a limited number of boys the
unique opportunity of working
with the largest assemblage of
ecologists at any one research fa-
aility.

P

urpess
Purpose of the scientific ex-
plorer program is not to convert
the par to but
rather 10 acquaint them with the
inter-reiationships of the sciences
and to provide an i
of the contributions ecology can
make t0 man's general welfare.
e ih

FIELD & LAB

y was
designed and directed by post ad~
visor. A. F. Shinn (Civil Defense
Research Project): institutional
representative. S. 1. Auerbach |

{Heaith Physics Division): post |

MASTER
ECOLOGIST
committee chairman, P. B. Duna- .

way (Heaith Physics Division): POST EMBLEM AND MERIT BARS
and eight other members of sre worn as & paich an the right
Health Physics' Radiation Ecol- gesve of the explorer uniform.

ogy Section. | . .

‘{'nder their” Supervision. the I:,,:,”‘:";",,;‘;',‘,’;'c',f,,‘;’.,;,;": A NEWLY DEVELOPED PROBE for measuring the growth of plants in
post met bi-monthly at the Lab- Research Project) symbolizes the the field is opersied by T. A. Opsirup of Health Physics Division's
oratory where they conducted scionce of ecology as the lamp of Radistion Ecology Section. The device consists of 36 vertical rods |

:x:dn dv:arlx::rnory ":,”';m::;f' knowledge that illumnastes the connected 10 a meter and sttached in grid ff!hion to a ?ofrd_rwo :
nli' and 1hi:u y.::’:e cnl‘r’nimud' web of ide. - faet square. When placed in vegetation, the instrument will |nduc,0.
wark with the development of: t changes in fiber mass and water content among plants by measuring

ivi anded to 17 this year with the changes in capacitance between rods. Although the present ORNL

Awards 'ﬂ:ﬁ:ﬁ:.ofs&‘nsidﬁuy:::ﬂ model is designed for one type of vegetation, the probe can be

These activities make up three i
progressions “T;‘ tudy within b:h.{(:uau from South Vietnam. Other
ecology post. ree ment bars,),. cklin i
the field and laboratory bar, the %’,‘;mﬂg' %h‘;.,'."m.,ﬁ.l’,"};ﬁ
research bar and the master ""l"trgen. son of W. K. Ergen (Re-
ogist bar were offered to explor-| i0r Division): John Hutton:
ers who lucus‘stully completed |’y Richard Dyer.
each sequence of the program. N .

At graduation, two of the baya) BX::‘“:H :'tsl Lralas ({!‘::
received the post's huhm:l“ éhcmi.mv' Division): Dale
achievement award. the master! odd. t president; Richard
ecologist bar. This bar is “m'd'nohm :::‘ o!’& R. Rohrer (Neu-
by the senior explorer who com.| tron P.h sics Division); Dudley
pletes an ecological research "°'|Smim. ’zn of A. N, Smith (Re-
ject suitable for publication. actor Division); Byron Trauger,

One such project. conceived tolm of D. B. :l‘ruuctr (anr' o~
B Poe York un eiearch. w00 Division); William Asderson and
lourth prize af thern Ap- .
palachian Science Fair this yur.l“"“ Harmoo. -

£+

Results of the pro-! i are now being re- N
vided a more efficient method for| Viewed for membership in the ) A
mites, and other )
: ’
7
i

adapted for sdditional ranges of sensilivity.

the extraction of minute beetles,, Post beginning this fall
from forest floor leaf litter. : |
Program of Stmily At Mostings Abrasd ] 3
In addition to laboratory work, i

lh.dml traveled extensively for Uppu’uri Has BU‘Y f
y

in sur . . :

as. At Copper Hill. they saw| Sp@aking Htinerary
the effects of copper smelter
fumes on the plant and animal

V. R R. Uppuluri, Mathamatics
Division, last week presented a i

lite of the region. . &
e group spent a weekend in. | paper entitled, “On a Sequence of
side Cumberland Caverns nearRandom Varisbles with Decreas. -
McMinnville to study such cave|ins Mean Residual Time” at a:
organisms as blind beeties and{meeting of the Operations Re-i .
cave crickets. search Society of India in Delhl.;
Several field trips were made| This week he participated in
to the Grest Smoky Mountains|panel discussions at the Tokyo.
National Park for studies along{Kyoto meeting of the Operations

70 miles of the Appalachian Trail. | Research Society of Japan. He -

‘The post's most recent long trip | will also present an invited pa-| et
was to Virginia Institute of Ma.{per, “A Statistica] Model of Evo- .
cine Science at Gloucester Point, [lution,” at Cu;. {slxth l.nunsuy:onal . o

i here were i i in ney,

targiniy, at vy s invited | Blomawric Augusr 2025, *7| ECOLOGY EXPLORER SCOUTS — Fourtean of the 16 gradustes who completed the three-yesr advanced
the Institute’s research vessel in| Before returning to ORNL. Up-| scouting program, sponsored by Health Physics Division’s Ecology Section, are pictured al a recent post
the Chesapeake Bay. puluri will parucipate in the 38th! meeting in Building 2001. Supervising the group’s activities are (front row) Heaith Physics Division's D. A.

Members . session of the International Sta-| Crossley, far left: A. F. Shinn, second from left; and S. I. Averbach, far right: (back row) J. R. Reed,
Membership in the post wasjtistical Institute, also in Sydney ' sqcond fram right, and D. E. Reichle, far right. .
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Ecologists Test Radiation

Effects of, Carp

By MARTHA GOOLSBY

HE FOURTH YEAR of experiments
on the hatchability of cafp is just
being ¢oncluded by the Radiation Ecol-
ogy Group of Health Physics Division,
‘These tests. conducted during the
April-May spawning periad, have been
carried out to determine the effect of

ionizing radiatioh on’ carp repi i
‘-~ comparing groups from White Qak
Lake with control groups from Fort
Loudon Lake. White Oak Lake it a

test ares at ORNL for Marine Ecology

experiments.
Catrp wete chosen for the experiment
because of their spawning habits and
because they are easily caught.
- Ecologists use two types of nets. the

hoop net and the gill net, to catch the

tish, The hoop net is comprised of
seven hoops strung together by net
which makes a long trap for the fish.
The gill net is composed of different
sizes of net which catch fish as they
try 1o swim through it. Net openings
are too small for certain sizes of fish to
swim through and trap their heads by
the gills as they try to wriggle back-
wards out of the net. It is held nearly
vertical in the water by floats.

When the fish are caught they are
brought to the lab for radiation count-
ing. spawning and egg hatching.

Egg Hatchability

A radiation counter determines the
amounts of radioactivity stored in the
bodies of the tested fish. Fish used in
the experiment range from those which
have absorbed only natural background
radiation in Fort Loudon Lake to those
receiving almost chronic doses from
released waste radioisotopes in White
Oak Lake. It is estimated that a five-
year-old carp in White Oak Lake may
have ‘accumulated a dose of approxi-
mately 800 rads.

By artificially spawning the fish in
the laboratory. dishes of carp eggs are
obtained {or the hatchability tests. The
eggs are incubated in dishes. When all
the eggs in a dish hatch, each fingerling
is removed from the hatching dish to
a beaker and counted (see related pic-
ture page two). Ecologists estimate that
over 200000 fingeriings have been
counted during the four-year test.

Studies during the past three years
indicate that the earp which have
stored larger quantities of radionuciides
produce eggs which have a lower

hatchability rate than others, Past ex-

periments show at least 3 15 percent
reduction in egg hatchability of carp
from White Oak Lake as compared
with carp from Fort Loudon Lake,

Tests were extended to this spring
when ecologists felt more data was
needed from White Oak Lake. Also,
hatching tests were planned from
from crosses between the two groups to
determine some immediate results of
mating them. Data trom this year's ex-
periment is being  proce: and the
tingerlings are being placed in an ecol-
ogy storage pond for further experi-
ments. :

Present experiments have already
created local interest by attracting
WBIR-TV News cameramen to film
short features during the past two
weeks.

FINGERLING (above) whips away from ifs
egg in a group of carp eggs being incu-
bated during an ecology study. Below,
newly-hatched ¢arp fingerlings wim in e
spol of water as they awsit counting.
White particles i n  both pictures are tish
extreta. /See related picture page two).

NEIL GRIFFETH (Radiation Ecology S;‘c- ?cul vyears. inset shows fingerlings swim-

tion) removes carp fingerlings with an eye
dropper from incubation dish into a
beaker as he counis some of the more
than 200,000 fish hatched during the past

mung in the incubation dish. Fingerlings
are now growing in an ecology storage
pond where other marine ecology experi-
ments are conducted.
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What is the radionuciide turn-
over and the effect of irradiation
on the ever-hungry mo | e 8, the
primitive opossum, the foxes. rac-
coon, Skunk and rodents, our most
numerous mammal?

In addition to studying basic
ecology, the interrelationships
among a population of organisms
and their environment, find in g
these answers is the task of the
vertebrate ecology group in the ra-
diation ecology section of Health
Physics. .

urrent research includes a
study of cotton rata living in field
enclosures containing the fallout
simulant, tagged cesium-137. Sim-
ulant ingestion and excretion rates,
cesium-137 turnover rates in vari-
ous tissues. radiation doses re-
ceived by the rats, and radiation
effects are measured quarterly.

Cesium-137 Tagged Sand

To conduct these studies. eight
1,000 square feet enclosed pens are
used. Sand tagged with cesium-137
is Spread over the vegetation in the

ns.
peNative, wild animals are trapped
and records are made of their age
and health conditions. Two desime-
ters, One on the underside and one
on the back, are placed on each
animal, and eight animals released

toa pen. . 5
The obvious necessity for using

Friday, August 22. 1969 _

QOutstanding Young People At ORNL

Dave Reichle Makes Career Decision

After Two Weeks on

By ANNE POWELL
_Ever wonder h(()jv_v a fri]_eldleoolo—
ist enjoys ing his leisure
g me? da?//e F%Ie cology) can
never find enough time for camp
ing, hunting, fishing and swim-
ming but he dees manage to spend
some Of every afternoon working in

Friday, July 25, 1969 ™js yard assisted by his three pre-

ORNL Ecologists Study Radiation
Effects On Wild, Native Mammals

By ANNE POWELL

wild. native species is that these
animals are similar to the popula-
tions living near radioactive dis-
posal areas. By placing the animals
in large pens, the environment to
which they are accustomed is ap-
proximated thus eliminating any
biological changes due to the stress
of confinement.

school children.

Dave received hisB.S. fmm Mus-
kingum College. New Concord. Ohio
with a double mgjor in biology and
chemistry.

Third In Series

“Muskingum has one touch with
tame: John Glenn went there.
They’ve renamed al the buildings
and the town’s main street to re-
fiect this” . .

Reichle tentatLll\t/el\f/(demded t‘o go
i edicine after over-sleep-
s medica admisson exam, he
awoke deciding he wasn't reaily cut
out to be a doctor. B

From there laf went hon&e tojoin
the Army but after ing two
weeks on Lake Michi S&i‘le?l degcided
i would rather go to Northwestern
(Evanston, |11., and work toward a
master’s degree in biology.” .

He Went On to receive both his
master's and doctorate degrees in

iological science from Northwest-

After completing his master's
degree. Dave came t0 a commend-
able decision. He decided to prepare
for acareer in what he thoroughly
enjoyed doing, environmental gl0|-
ogy (ecology), rather than enter
some other field smply because at
that time it looked more pmmising.

Makes ‘Home' at ORNL

This brought him to the Labora
tory to do post-doctoral Work
through ORAU. “Liking the area
and the ecological agi)roach a the
Laboratory, | decided to make my
homehere”

Dave sintroduction {0 ORNL had
been several years before through
a lecture given Stan Auverbach
(Ecology) at Nort] WESLEN as a re-
sult of ORAU’s University Partici-
pation Program and ORNL’s Trav-
eling L ecture Program.”

Dave feels the Laboratory has s
more meaningful approach to envi-
ronmentsl research than is found

‘lsewhere.
“Generally an ecologist is
cialist on hia {avoritembug o: Is)ll)re-d
anfl can answer any UESLION about
this particular animal. He knows
:vegatchappens to this birg if NE'S
» for exampl e, cesium-
tagged food, but what hap:::x: 311’
the isotope was originaily absorbed
from the atmosphere by the trees,
transmifted to insect feeding on
the leaves, then eatenqby the bird?
“:\nother example. Ecologist.;
can't help seeing the worms in the
ground and we know certain facts
about these worms, DUl how wiy)
changes in the worm affect the ec.
foreat he | In or the lake he
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Dave Reichle
| “_E\élery plant or( animal in ;:n_eco—
ogica system ecosP/_stem is a
factor in the ‘metabolism’ of that
ecosystem. The factors are inter-
dependent. )

‘It is the ecologist’s task to con-
dense the complex by discovering
how these factors, the pieces of the
puzzle. fit together..

‘This research is much more
meaningful than amassing inde-
pendent facts about specific birds
or hugs. Instead we learn the con-
sequences (environmetal quality)
of using pesticides or radiation and.
finally. the best use of the land on
a regioral basis. This removes the
guesswork from conservation.”

Reichle recently edited an inter-
national collection of scientific pa-
pers into a book for the Interna-
tiona Biologica Program (IBP).
He is scheduled ml 0 Pto Brussds to
participate in an IBP symposium
entitled “Productivity of Forest
Ecosystems of the World.”

Not Cosmopolitan

“Other than this, I'm afraid I'm
not very cosmopolitan. Oh. I sup-
pose | did start out in life deter-
mined to be a traveler. | aways
envied Tom Sawyer and wanted to
build "a raft and float down the
Mississippi. but my mother hadn’t
read al the child pSychology books
S0 she would help me pack.

“By the time we' d packed everl)q/—
thing she insisted I'd need. the
pack was too heavy to carry and it
was too late in the day to gét start-
ed. Then she'd make me help her
unpack everything,

“| did successfully run away once
whep]_ | V\_lasI aégout thre? vx;tﬁhout
anything, including any clothes on,
and my grandmother couldn’t catch
me.
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Tammy Tamura (center) assisted by Andrew Rogokski {left) and Bill Cate (right) readying
137¢g solution for application to grassy test plots as part of runoff studies carried out In
the late 1960s.

View of the newly completed weir and associated structures on the west fork of Walker
Branch. Standing next to instrument house are Jim Curlin and Stanley Auerbach
(1968).
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Honey bee colony radiation effects research. Here hives are being prepared for
radiation dosing using the Oak Ridge Associated Universities’ large animal irradiator
facility. Kneeling is Al Shinn, the principal investigator. To the left Is Everett Oertel,
aretired Department of Agriculture bee expert, who was consultant to the project.

Honey bee colony radiation effects research. Following Irradiation, the 75 control
and experimental hives were established in a flowering meadow area In the east end
of the Oak Ridge Reservation and placed under large net tents to partially confine
the bees. Here Al Shinn {left) is photographing a comb structure. Consultant
Everett Oertel (center) is removing another comb, while technician is standing by
with the next comb.
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Field Experiments May Tlghten ‘Web

ORNL Ecologlsls Discover New Clues
In Mysterious "Mud Dauber Episode’

By R. L.

Daubers.”

In this case, however, the villians are known from the
beginning. They are the b]z\('k-;ln(l-yell(m mud dauber wasps
which carry mud from the Laboratory
make their nests in heallh phy- G e =

sics monitorin aban-
doned buildings r
near the mud source thal suits
their fancy. ’

Although wisps have present-
ed something of o problem by
contaminating s o m e Laboratory
equipment, they don't range very
far (about 700 Teet) from the mud
source to the site of their nests,
they are not personatly contami-
pated and their sting carries no
radiation.  The  problem  is 1o
sereen them out of the arcas to
which they may carry contami-
nation. This is nol easy, bul it
can be accomplished by carefully
sealing all tiny openings in o a
monitoring slation.

Unlike Perry Mason mysteries,
the “good guys” are the real
puzzlers in this case. They are
the pipe-organ mud daubers, who
do not, like radioactive mud for
construc¢lion material and appar-
ently use only non-radioactive or
very low level activity mud to
build their nests. They do man no
harm except {o arouse his curios-
ity and incite the question: do
pipe- organ wasps detect radionu-
clides in mud, or is some other
selection factor involved?

Detective in the cuse is A, F.
Shinn of Health Physics Divi-
sion’s Ecology Section. He is as-
sisted by M. H. Shanks and
Gladys Dodson.

As reported in an earlier ORNL
News. arlicle (July 17, 1964),
Shinn subjected the mud used in

nests of hoﬁgg% of daubers to
Sand 20

WESLEY
1 Perry Mason was an ecologist, he might title a current
ORNL ecology study “The Case of the Hot and Cold Mud-

'S hqunl wa:,te pits to

various tests. These tesls al-
templied to. delermine possible
differences in pH, odors detect-
able to humans, cation exchan[,e
capacity and  X-ray diffraction.
Shinn concedes the possibility of
textural or smell difterence, or
some other factor, but tests thus
far huve shown no statistical sig-
nificance in identifying the dif-
ference. It appears thal  both
types of wasp use the same type
of mud. .

in recent months, Shinn and
his assistants have captured and|
raised in a 32-cubic-foot, wxre-l
screened cage a number of black-;
and-yellow and pipe-organ wasps..
The purpose wits to determine lf‘
it was possible to raise them un-f
der laboratory conditions and to|
find out if the pipe-organs would‘
refuse radioactive mud while
caplivity. -

‘At the outset, one of the 'pri-
mary problems was that of sup-
plying spide  the wasps to
store in theil né The black
and-yellow  duuber By Sev 1
kinds of -orb-weaver, jumping
and crab spiders. bul the pipe
organ makes almost exclusive usg
of only two kinds of the many
orb-weavers: Tt will stubbornly
refuse o nest without theni
Moreover, the orb-weuaver ¢
to be only half-grown, becalse
larger ones are difficult for the
daubers to handle.

Shinn found that both daubers
enjoy honey. Shanks developed a

4/ Continned on Page 2
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MUD DAUBER wasps used in laboratory experiments are anesthetized
and marked with tiny, colored plastic discs for future identification. A
color and numerical coding system devised by A. F. Shinn, Ecology
Section, Health Physics Division, records the sex of the wasp and when
the experiment began.
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Study of Caged

Mud Daubers

Supports Field Investigations

Continued from Page 1
feeding station that the daubers

avidly visit-four plastic red-and-

yellow roses, each with a tiny
vial of diluted honey in the cen-
ter of the flower.

When the daubers appeared
ready to build homes, two flat,
shallow pans of mud were placed
inside the cage. One of the mud
samples had been obtained from
the waste pit area and had a ra-
diation level of 200 milliroentgens
per hour. The mud in the other
pan had been obtained near the

waste pit but wds not radioac-

tive.

The pipe-organ wasps avoided
the radioactive mud — refusing
even to alight on the pa”. Just as
in the field, they chose only the
“cold” or non-radioactive mud.
The black-and-yellow wasps used
both mud types indiscriminately,
just as they had in the field.

Lo airntha~ a5t the cage con-
taiining the wasps was taken in-

side a cobalt-60 radialion cham-

ber and subjected to 100 to BOO
roenigens per hour. Shinn noticed
no unusual behavior on the part
of the black-and-yellow daubers.
but he said the pipe-organ wasps
appeared nervous and seemed to
spend less time feeding on the
small vials of honey.

In a later test, out side the
source chamber, four pans of non-
radioactive mud were offered to
the wasps. Mud in two of the
pans was composed of old nests
made by black-and-yellow dau-
bers, while the other two con-
tained mud from old pipe-organ
nests. The black-and-yellow dau-
bers used both types. while the
pipe-organ daubers used only the

pipe-organ mud. Shinnthe n

placed a bottle. containing a ra-
dioactive iojzrce with a reading

of two roenjfens per hour, in the.
A b MV

center of the pipe organ wasps’
mud pan. Both wasps ignored it
and continued to use the mud.

A field experiment involving
the Laboratory’s waste pit is ex-
pected to provide further an-
swers. A number of boxes have
been constructed and strung in
clothesline fashion over the waste
pit. The radiation level at that
point is about eight roentgens
per hour. Dauber nests collected
in the field will be placed in
these boxes to test wasp mortal-
ity rates.

Shinn has learned how to in-
duce the .over-wintering grub-
like larva to transform to an
adult wasp months ahead of its
usual summer date. He expects
to hatch several such lots in mid-
winter, maintain them in labora-
tory cages and test their behavior
responses to ionizing radiation.

i
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A. F. SHINN inspects nests made by pipe-organ
in a laboratory cage. The tube-like objects above the probe are nests
made with non-radioactive mud. Beneath the probe is a “hot” nest
built by a black-and-yellow dauber. At the bottom of the cage are
pans of mud made from old dauber nests. The clear glass bottle holds
a bouquet of artificial flowers containing a thimble-sized beaker
honey mounted in each blossom.

mud dauber wasps



5. A NEW DECADE—A NEW DIVISION AT ORNL

The beginning of 1970 was heralded in much
of the media as the beginning of the “Era of
Ecology.” Time and Newsweek referred to .
ecol ogistsas "The New Jeremiahs.” The ferment y
over environmental pollution and ecolog|cal
damage was producing new products .n
Washington. By Executive Order, President Nixon
consolidated a number of federal agencies into a
new Environmental Protection Agency (EPA).
Congress began to pass numerous hills that
mandated specific restraints, on pollution of air,
water, and land. It also passed what seemed to be
a rather innocuous piece of legidation entitled the
National Environmental Policy Act of 1969, which
had been drafted largely by ecologist and socia
scientist Lynton Caldwell of Indiana University.
This act laid down a number of broad principles
and policies for the protection of environments.
One rather obscure section of the Act called for a
formal assessment of potential environmental
damage that might result from any federal action
before such action could be undertaken, .

At the Laboratory, ecologists were busy with
the research thrusts that had beén established in
the previous 2 years. Waker Branch
Watershed was being studied as part of
the Biome Program of IBP, radiation
studies were being carried out in the old. . .
field plots under OCD, and radiation
ecology studies were active, especidly in
White Oak Lake.

Associate Laboratory Director for
Biomedica and Environmental Sciences
James Liverman was particularly
interested in the expansion of ecologica
research, especidly on problems that
had bearing on mgjor national issues in
the area of water pollution. Two such
issues had surfaced in the last years of
the previous decade. The first was the

laboratory and field research proposa that would
get at the causal mechanisms and processes
underlying eutrophication. This proposa was then
taken to EPA, which had taken over the old Federa
Water Pollution Control Agency. While agresing
that the proposal represented an innovative and
scientificaly imaginative effort, the ‘Agency declined
to fund it because of its scope and costs.

About this same time Nelson and Auerbach
were aso becoming aware of the growing concern
about the potentia impacts of the release of heated
water from the cooling systems of nuclear power
reactors into aquatic systems. The cooling systems
of these reactor stations would require
unprecedented quantities of water to carry off the
excess heat. While a number of field studies were
under way around the country, Nelson carried out a
review that showed that little data were available on
the interactions in aguatic systems of heat addition,
nutrient enrichment, and radionuclide uptake and
turnover in aguatic organisms.

With Laboratory management’s full support,
Nelson and Auerbach approached AEC with a
proposa to establish a thermal effects research

widely recognized problem of
eutrophication resulting from excess
nutrient inputs, especialy from sewage
systems and agricultural runoff. With
Liverman’s encouragement, Dan Nelson
and a small team put together in a few
weekends of intense effort a major

Interior view of the newly completed Aquatic Ecology Laboratory for
the experimental study of thermal effects. Each tank received
conditioned spring water through a special computer-controlled valve
system. With this system and a central dedicated computer, water
temperatures could be varied during a 24-hour cycle, simulating
temperature changes similar to thermal outfallis from a power plant
(1972).
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program that would focus on detailed quantitative
multifactorial experiments on the effects of heat
and other factors on aguatic organisms. They
pointed out that the results of such research would
provide a rigorous complement to the field studies
that were already under way a various ingtitutions
around the country. To carry out this effort they
submitted a proposa and requested funds to
construct a new aquatic ecology experimental
research facility of advanced design near White Oak
Creek AEC approved and funded both the new
program and the new aquatic ecology research
facility. To lead this new effort, Charles Coutant
was recruited from Pacific Northwest Laboratory,
where he had spent severa years in thermal effects
aguatic research. Coutant reported to the
Laboratory in March 1970 and undertook the
leadership responsibilities of the new program.

By the beginning of 1970 it was evident that
environmental issues were going to play a large role
a ORNL in the decades ahead, and both the
opportunityand the need for a divison that would
give identity to that role in a mgjor way was
manifest. Findly, in the second week of March
1970, Laboratory Director Alvin Weinberg formally
established a new Ecological Sciences Division with
Auerbach as director and Dan Nelson as assistant
director.,, It was timely and appropriate because the
first Earth Day celebrations were being planned for
April 1970 a many places around the country.
Auerbach had already accepted an invitation to be
a key speaker at the Earth Day celebration at the
University of lllinois at Champaign-Urbana. Going
there as the director of a new and first AEC
nationa laboratory divison dedicated to ecological
research was an added satisfaction.

Who were the key staff members of the new
divison? In the last year as the Radiation Ecology
Section of HPD, the senior roster included
Gordon Blaylock, Jim Curlin, Roger Dahiman,

Paul Dunaway, Steve Kaye, Jerry Olson, Bob
O’Neill, Dave Reichle, Al Shinn, Bill Thomas, John
Witherspoon, and Martin Witkamp. Approximately
one year later the first annua progress report listed
these new research staff members; Nelson
Edwards, Robert Goldstein, Charles Malone,

Bob Van Hook, Fred Taylor, Joan Hett, Jerry
Elwood, Chuck Coutant, and Gerry Ulrikson. Most

View of the experimental condenser cooling
apparatus designed to simulate the cooling systems
of nuclear power plants. This apparatus, located
adjacent to the Aquatic Ecology Laboratory
(Bldg. 15041, was used to test the impacts of
cooling operations on aquatic biota, especially young
fish species (1977).

of these individuas were involved in AEC research
programs. But there was aso a new IBP staff that
was divided into two components. One was the
Biome director's headquarters staff and the other
was the new Oak Ridge research gite staff. Among
the former were Robert Burgess, Glenn Goff,

and Henry Shugart. The latter team included
Dave Reichle, Blaine Dinger, Frank Harris,
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Stanley Auerbach To Head
Ecological Sciences Division

A new Ecological Sciences Di-
vison was formed this week at
ORNL to place special emphasis on
inderstanding the baances of na-
ture and the dangers of pollution.

Alvin M. Weinberg, director of
ORNL, said the new division will
be directed by Stanley |. Auerbach,

who has headed
ecological  stud-
/ ies since they
first became a
part of the
ORNL program
in 1954.
Until this
\week, ecological
studies were a
v M part of the
Auerbach Health Physics

Divison. Wein-
berg said the new division will

~oort to James L. Liverman, newly

. pointed ORNL associate director
for the Biomedica and Environ-
mental Sciences.

Auerbach said the new division
will have a key role in the Interna-
tional Biologica Program. He sad
the divison will have charge of
analyses of ecosystems in the east-
ern United States.

Initially, he said, the new di-
vision will consist of agproximately
50 aPersons most of whom are spe-
cialists in various fields of ecology.

Auerbach said the new division
will be divided into two genera
groups. those engaged 1n studies of
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thermal effects on water and the
life in it; radiation and chemical
effects on plant and animal life:
use of large-scale computer sys-
tems in determining the balances
of nature and the earth’s ecosys-

continued on Page 4

New Ecological
Division Formed

Contintied from Page 1
tern: and the movement of pollu-
tion materials through food chains.
The new director said the di-
vision will also take a long. close
look at the capacity of the earth’'s
vegetation to consume carbon di-
oxide and produce oxygen. This
study, he said, results from the
opinion voiced by some scientists
that we may be dooming ourselves
by destroying too much of the
earth’s vegetation.

Friday, March 20. 1970
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Charles Coutant

Charles Coutant To Direct Thermal

A new project in therma pollu-
tion has been funded at ORNL by
the AEC. The project will be part
of the regular program of the Ra
diation Ecology Section of Health
Physics Division. The director of
this new project. Charles Coutant,
will join the Laboratory March 1,
after several years n aquatic-
thermal- ecologic research at Pa-
cific Northwest Laboratory.

Coutant received the B.S.. MS.
and Ph.D. degrees from Lehigh
University. He-is a member of sev-
eral orofessional societies. Among
them are American Association for
the Advancement of Science. Amer-
ican Society of Limnology and
Oceanography, Ecological Society

of America, American Institute of
Biological Science and American
Fisheries Society.

The project has developed out of
an ORNL review which indicated
that much more data was needed
about the interaction in our rivers
and lakes of heat addition, nutrient
enrichment ard radionuclide up
take and turnover in aquatic or-
ganisms.

Plans include the design anu
construction of an experimental
facility near White Oak Creek for
multifactorial experiments on the
effects of heat and other factors
on aquatic organisms. The facility
will contain tanks for still or flow-
ing water experiments. The re-
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Pollution Project

search will focus on the effect of
temperature and chemical quality
of water on assimilation and turn-
over of radionuclides importzn® in
waste releases. It will include ele-
ments which have fission or acti-
vation products or which influence
organisms’ responses to thermal
stress.

Also. the facility will be designed
to simulate conditions of a major
nuclear facilitv and its release of
heat and effluents on the environ-
ment. In addition. the facility could
be equipped to receive effluents
from ORNL's sewage treatment
plant in order to provide organic
and inorganic enrichment for data
collection on the Interaction of ra-
dioactive and other pollutants.

Plans include arranging compli-
mentary st u di e s in cooperation
with the Tennessee Valley Author-
ity which also has a new thermal
pollution program.

Data of this kind are needed to
provide factual knowledge which
could be applied to sites proposed
for nuclear power plants. Presently
knowledge on the subject is frag-
mentary. New, more complete data
would provide a valid basis for jus-
tifying or criticizing nuclear power
plant siting.
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Auerbach To Head Ecological

Society of America in

Stanley 1. Auerbach director of
the Ecolog.cal Sciences Division at
ORSL, has been named président-
elect of the Ecological Society of

America. His term of office as

president will begin in September
1971.

Auerbach has headed ecological
studies here since they first be-
came a part of the ORNL program

in 195.1. He was named director of _
the’ new Ecologica Sciences ‘Divi-

sion in March of this year.:
When named director. Auerbach
said the division would play a key
role in the International Biological
Program. He said the division
would be divided into two general
study groups. those engag?ed in the
study of water and of land: .
Auerbach received B.S. and MS.
degrees in zoology from the Uni-
versity of Illinois. He received his
Ph.D.-degree from Northwestern
University. He has served on ad
hoc ecology advisory committees
which have been established pe-
riodically, has been associate editor
of the journa Ecology. is on the
editoridl board of Radiation BoOt-
any, is an adjunct research profes-
sor of ecology a the University of
Georgia. and is a lecturer in zoology
a the University of Tennessee.
He is a Fellow of the American
Association for the Advancement
of Science and a member of many
professional and technical societies.
The Ecological Society of Ameri:
ca Was established in 1915 for the
purpose of giving unity to the
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T

b

Stanley 1. Ausrbach

study Of organisms in relation to
environment, of furthering commu-
nications between individuas who
gpproach widely different groups
of orgamisms from closely related
points Of view. of stimulating eco-
logical research. and to assist the
development of utilities which ma?
be served by ecological principles.
The Society has a membership
of approximately 4,400 scientists
and others Interested in ecology.

Friday, September 18 1970
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December 11. 1970

D. J. Nelson Named Assistant Director
0f Ecological Sciences Division

Daniel J. Nelson has been ap-
pointed assistant director of Eco-
logical Sciences Division. The ap
pointment is effective immediately.

Nelson received the B.S. degree
in zoology from lowa State Uni-
versity in 194'7, the MS. degree in
1949 from Oregon State University
and the Th.D. degree in ecology in
1957 from the University of Geor-
gia.

Before coming to ORNL in 1959
he was a research project leader for
the Georgia Game and Fish Com-
mission and an assistant professor
of biology, limnology and fisheries
a West Virginia University in Mor-
gantown.

Since 1959 he has been limnol-
ogist group leader and assistant
chief of the Radiation Ecology Sec-
tion of Health Physics Division.
The section was made a division in
March 1970.

In other professional activities,
he has been a member of the Ra-
dioactivity Working Group to ad-
vise with respect to environmental
radioactivity in the proposed con-

D. J. Nelson

struction of a Transisthmian Canal
with nuclear devices, a consultant
to the Advisory Committee on Re-
actor Safeguards and a member of
the U. S. National Committee for
the International Quaternary As-
sociation sponsored by the Sational
Research Council of the National
Academy of Sciences — National

Academy of Engineering.
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Nelson Edwards, Fred Taylor, Linda Mann, Gray
Henderson, and Phil Sollins. In addition, there
were many undergraduate and graduate research
assstants, M.S. and Ph.D. students, and post-
doctora fellows. All of these were augmented by a
number of technicians who played a key role in the
development of environmental sciences.

Although thwarted in his attempt to change
ORNL into a nationa environmentd l|aboratory,
Alvin Weinberg, with the encouragement of a
number of key staff, strove to find new
environmental programs for the Laboratory. NSF
had recently established a new interdisciplinary
program entitied Research Applied to National
Needs (RANN), to which a comprehensive
proposa developed by a multidisciplinary
Laboratory team was submitted. The proposal was
approved and funded, and a new project-the
NSF-Environmenta Program-was set up with
John Gibbons as the program director. Emphasis
was on the socid sciences, which made ORNL
the first atomic energy laboratory to have those
disciplines on the staff. The focus included
economics, regiona studies, and other aspects of
energy-related socia problems. Reichle and

O’Neill wrote and
organized the regiona
program and were aso
involved in some of
the planning and
activities of this new
unit. Thus began the
Regiona Studies
Program, later to form
the basis for
socioeconomic - studies
in the Energy
Divison. This
program would
gimulate other
environmental  projects
that would receive
NSF support. Chief
among these was
another inter-
disciplinary effort
entitled the Ecology
and Analysis of Toxic

Substances Program. Three individuas were chosen
by Jm Liverman to lead this effort: Bill Ful kerson
Dub Shults, and Bob Van Hook This project “drew
on the strengths of a number of divisions, especially
Anaytica Chemistry and Ecologica Sciences. The
project, which initiated a variety of energy-related
studies, especialy of problems associated with
coa-fired electric generating plants, continued to
receive NSF support for 6 years. Not only did it
conduct pioneering studies and achieve outstanding
results, but it dso helped to establish the successful
career tracks of the three leaders.

In 1970 the National Environmental Policy
Act came into effect, It required assessment of the
environmental impacts of new, federaly sponsored
developments or actions. Moreover the Act called
for this information to be used in determining if the
proposed project should be modified or canceled,
For the growing environmental movement, this
portion of the Act provided a mgor opportunity to
intervene in the licensing process that all proposed
nuclear power plants had to undergo. In complying
with this section of the Act, AEC prepared short,
amost cursory impact statements, written by a staff
composed of a few individuals a AEC headquarters

Ecologist Robert O’Neilt and Joan Hett using a portable analog computer as part of a

regional madeling study in the
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in Washington. Moreover, these statements were
limited to the radiological impacts of the plants. In
July 1971 a Maryland court, after hearing the
arguments of intervenors against the proposed
Calvert Cliffs nuclear power station, issued a
decision strongly criticizing the inadequacy of the
government’s impact statement and ordering AEC
to prepare statements that were strictly in
conformance with the aforementioned Act, soon to
be known as NEPA. This judgment required AEC
to analyze and assess all possible or potential
environmental impacts of nuclear power plants.

For AEC, the decision created a major
emergency. It threatened to dow down, even halt
the expansion of nuclear power, because new plants
could not be licensed until they fulfilled NEPA
requirements. To meet this criss, AEC took the
unprecedented step of ordering three national
laboratories [Argonne National Laboratory (ANL),
ORNL, and Pacific Northwest Laboratory (PNL)]
to begin preparing these new and expanded
assessment statements. ORNL  management, in
turn, ordered Auerbach to mobilize his divison to
take on these assessments. It was quickly
determined that the writing tasks went beyond
ecological issues and would have to deal with al
the environmental aspects of a plant. Accordingly,
the decison was made to organize a
multidisciplinary Environmental Impact Report
Project under the leadership of Ed Struxness, who
was in the process of joining the Ecologica
Sciences Division as assistant director. Struxness
sent out a cal for interested volunteers in the
Laboratory and received an overwhelming response.
He and his new assistant for the project, Tom Row,
who had been with the Reactor Engineering
Division, sdected and organized about 60 staff into
severa writing groups and teams.

Initidly the Laboratory was faced with the
preparation of 20 statements, each with its own
licensing requirements and each presenting
ecologica chalenges. To cope with this
unprecedented demand, Auerbach reorganized the
Division, establishing new sections responsible for
impact statements and launching the most intensive
search and recruitment activities in the Division's
short history. During the 1971-72 year,

12 scientists were added to the Divison mainly to

assig in the impact statement work, which was
beginning to demand 60- to SO-hour work weeks
from the staff. At firdt, the key leaders in the
ecological aspects were Dan Nelson, Paul Dunaway,
Gordon Blaylock, and Chuck Coutant, al of whom
helped mightily to meet the criss demands of this
effort. Soon joining them were Carl Gehrs, Webb
van Winkle, John Trabalka, Phil Goodyear, John
Huckabee, Ernie Bondietti, Jack Mattice, Dean
Eyman, Gerry Ulrikson, and others. It was an
exceedingly difficult time for everybody. Mogt of the
AEC-supported radioecology research had to be
curtailed because of the crisis. Yet the AEC
headquarters ecology program officers, refusing to
acknowledge that an agency-mandated crisis
Situation existed that bore directly on AEC
environmental issues, wanted to cut the research
budgets in some cases. This was paradoxical, not
only because of the relevance of radioecology
research to AEC missions, but also because, in spite
of the turmoil in the organization, research projects
were till being carried out, abeit a a reduced pace.

The staff were determined to maintain what
they perceived as their leadership roles in these
areas of research. Dan Nelson, prior to the impact
crisis, had made plans for the Third National
Symposium on Radioecology in Oak Ridge. This
was to be a milestone effort with widespread
participation by ESD researchers. The symposium
was held in May 1971 in Oak Ridge and was the
first large scientific conference to make use of the
then relatively new Civic Center facilities in
Oak Ridge. It was well attended and the staff
presented a large number of papers. However,
dthough the conference preceded the impact
statement crisis, publication of the proceedings was
delayed because of staff involvement in these other
matters

During this period another, totally different
activity was established in the Division. Some years
before, Alvin Weinberg had written a semina article
dedling with the idea and need for scientific
information centers. Within the IBP programs a
preliminary start had been made, but with funding
pressures and a somewhat hesitant sponsor, there
had been little progress until a center was
established at the biome headquarters, with Nancy
Ferguson as the first staff member. The system was
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The emergence of the environmental
movement, the diversity of disciplines that
were needed to address complex
ecological/ecosystem problems, not to
mention the related environmental

.. problems dealing with the physica and
chemica components of the ecosystem
al supported the premise of an
environmental divison at the Laboratory.
A research division focused only on the
biological aspects of ecosystem science
(i.e,, ecology per se) would find itself
limited in its capacity to address mgjor

< problems at the national laboratory scae.
It was this reasoning that led Auerbach

Technician David Cox examines, aquatic insect-rearing streams. 0 argue for the establishment of such

The streams were supplied with water at different temperatures  a division during much of this 1970-71

to simulate the thermal discharges of nuclear power stations. The period. Early in 1972 the decision

screen covers trapped adult insects that emerged at different was made, and on May 15, 1972, Director

times, depending on water temperature {1973} Weinberg issued a forma announcement
changing the Ecological Sciences Division
designed to provide numeric and bibliographic to, the Environmental Sciences Divison.. . . _.
sarvices and to receive and store data sets from Thenew decade found the, Radioactive Waste
the several participating research sites. It Disposal Section in HPD pursuing several lines of
operated effectively for the few years that it was investigation. Among these were the continuation
supported. of pioneering research in high-level waste disposal,

The concept of information centers also was ~ namely, hydrofracturing and disposal in deep salt
being pushed within the Laboratory, and a number ~ formations; radiological dose and hazard
of centers were started in1970. These. . . .
centers were initially conceived to prowde
information services to investigators and
especidly to assist them in coping with
what was aready a vast literature.
This diversity of literature was then and
even more so today typica of the
ecologica and environmental sciences.
Accordingly, an Ecological Sciences
Information Center was established in the
Division in 1970 under the_ management of
Carol Oen. It turned out to be a major
source of support, especialy for the
impact statement writers who needed
quick accessto avast variety of ecological
literature related to the local fauna and

flora and eCOlOglcaI_ conditions around Technician David Carroll holding a largemouth bass in which an
proposed reactor Sitesthat were being electronic tag monitor has been surgically implanted. Monitoring
located in many of the mgjor habitats of and recording apparatus provides a printout of data on location,
the United States. conditions, etc. (1971).
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assessments related to the use of nuclear explosives
for peacetime activities (Project Plowshare); and a
research endeavor that focused on the behavior of
trace elements and radionuclides in the terrestria
environment.

As a result of the success of Project Salt
Vault and the related studies of the sat deposits in
Kansas, the Laboratory was authorized to carry
out a complete study that would lead to the
development of a conceptua design of a high-level
waste repository plus an additional component to
handle packaged |ow-specific-activity alpha-
contaminated materials. This was to be a joint
effort of HPD and CID with the actual design
work carried out by what was then the Generd
Engineering and Congtruction Divison. A
preliminary conceptua design for such a facility
was prepared that was based heavily on the data
derived from the Kansas studies and was predicated
on the assumption that the repository would be
located in Kansas. The following year, on the basis
of these conceptual design studies, AEC announced
the tentative selection of a site near Lyons, Kansas,
for an initia salt mine repository for the

Researcher Frank Harris, assisted by Fred Taylor, applying selective chemical treatment
to a litter decomposition study plot es part of the International Biological Program-
Deciduous Forest Biome Project studies on decomposition processes {1971).
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demonstration of long-term storage of solid high-
level and long-lived low-level radioactive wastes.
The control of the project was now centered in
Washington. Unfortunately, resistance to this
project began to build in the state of Kansas,
especialy in the Kansas Geological Survey and
among emerging environmental groups, athough
not among the people in the vicinity of the
proposed facility, who saw it as a potential economic
benefit. For reasons that are not readily apparent,
no compromise (assuming such was attempted)
could be reached between AEC and the dtate of
Kansas. As a result, the demonstration project was
cancelled and 14 years of careful effort that would
have gone a long way toward solving the mgjor and
limiting nuclear energy problem of the United
States came to naught.

Hydrofracture activity was limited to studies of
the results of the operational use of the facility in
Melton Valey by the Operations Division. One of
the last injections that HPD was involved with
disposed of amost 100,000 curies of fission
products. The operation was successful. The
hydrofracture research group, which then consisted
of de Laguna, Cowser,
and Tamura, aso
asssted the state of
New Y ork, which was
interested in the
process as a means of
disposa. A number
of fracture tests and
related studies were
carried out by this
group a& West Valley,
New York, in
collaboration with the
State.

In the autumn
of 1971 the possibility
of establishing an in-
house environmenta
training program for
interested staff was
raised by Laboratory
management.
Motivated by the
growing interest in the



This may
vour problem, but if it is, Blaine Dinger, of ORNL's Eco-
fogical sciences Division, has the answer. Conducting
studies on photosynthesis, he encounterad the problem of
the “areenhouse effect” of overheating whenever he triad
to measure the respiration of a branch of leaves by en-
closing the system in plastic. Thereupon he turned to his
field engineer, Charles Abner, who acquired a coliection of
spare pans including two fan-evaporator coils from un-
serviceable drinking fountains, a water pump once used to
provide spring water to the Ecology Laboratory, a borrowed
portable refrigeration system. and a water re@sernoIr in the
form of a MD-gallon institutional co0oKpot picked up on
surplus by Sam Croft of Plant and Equipment Division.
Shown is the tree cooling system as it was finally installed

last summer in the Cesium Forest.

by photosynthesis. Knowledge of spa.

READY JO TRAVEL—Pr:o/ to removal of the mob:le tacility lo the ecology teid
_Site. preparations were made for connections fo°a Source ol elecirical power Left
to right, Francis Rau, Blame Dinger, Jed Newman. Tom Duif and CHarigs Abner

Mobile lab developed at Laboratory
to monitor forests in Oak Ridge area

As part of ongoing research within
the Analysis of Ecosystems section of
the U. S. International Biclogical Pro-
gram. a mobile laboratory is being de-
veloped by Blaine E. Dinger of ORNL's
Environmental Sciences Division. The
facility is planned to allow monitoring
of photosynthesis and related physio-
logical processes, such as transpiration
and related growth processes, in various
forest trees in their natural habitat in
response to fluciuations in environ-
mental conditions.

Studies ©of this type are carried out
in ah attempt to understand those fac-
tors and conditions which are limiting
in terms Of Controlling energy fixation

PREPARING THE INTERIOR—Hoi
and Sample selector assemb/y be:

Enwronmental Sciences Division

mentation and Controls Division. Ted Newnam, Plant and Equipment Division.
connects power outets for a senes of recorders which will monitor Solar radiation

ries response to various conditions can
be used in predicting the mpact of
changing climatic conditions and at-
mospheric contaminants, as well as
conventional timber management prac-
tices upon forest productivity.

Presently the laboratory 1S set up in
ORNL's cesium forest. The mobile Jab-
oratory is unique in that it allows com-
prehensive field investigation of plant
processes which previously had to be
conducted oh seedlings in a.laboratory
environment.

The mobile iaboratory was built 25 8
cooperative effort primarily am 0 N g
Ptant and Equipment Division. stru-
mentation and Controls Division and

a0 (et of IAstiu-

temperature and various other environmental parameters which influence olant

carbon dioxide exchange processes
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Cooperative Project Begins in OR
To Attract Wildlite Under TVA Lines

A new cooperativeenviron-
mental project has been started to
attract more abundant wildlife and
to enhance the scenic beauty of
vePetaIion growing under high-
voltage electrical transmission
lines™ crossing Government-owned
property in Oak Ridge.

The long-term project involves
the combined efforts of the Atomic
Energy Commission. the Tennessee
Valley Authority and ORNL's Eco-
logica Sciences Division. which ex-
pects to gain valuable ecologica
research data.

TVA work crews have just com-
pleted planting some 2.000 pounds
of an experimental mixture of
western grassand seed on approxi-
mately 55 acreé sunderlying TVA’s

10,000-volt Bull Run Steam Plant-
w-Nashville transmi ssionline
where it crosses AEC-controlled
property in Oak Ridge.

Multiple-Use Approach
The project is an outgrowth of

o'

AN EXPERIMENTAL GRASS SEED mixture (approximately 2.000 pounds)

TVA’s new multiple-use approach
to transmission line management.
By clearing to ground level and
lanting in grass. the rights of way
me productive for agriculture
and wildlife habitat is improved.
At the same time. the new proce-
dure holds to a minimum both the
use of herbicides and the need for
repeated clearing.

Except where the nature of the
terrain makes it impracticable, the
entire 18%mile Bull Run-Nashville
stretch will be treated in this way.
The AEGTVA-ORNL experimen-
ta progiam involves the 915 miles
that pass through the AEC proper-
ties.

The Oak Ridge program is being
coordinated by Roger C. Dahlman
and Paul Dunaway, both of Eco-
Iog\i/cd Sciences Division, and by
E. V. Raffalovich of TVA’s Power
Congtruction Division and Dae K.
Fowler of TVA’'s Fisheries. For-
estry and Wildife, Division.

Continued on Page 2

has been planted under high-voltage transmission lines in"Oak Ridge i a
coaperative environmental project fo attract wildlife and beautify the power
line right-of-way. The research project involves the combined fo&ﬁ of the
AEC ADRNIL . md T 1! ] [}
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Friday, May 23, 1978

Radioactive Effect on Environmental

Aunerbach

Kaye

Ecologists from ORNL urged the
world nuclear communtty to con-
tinue deveiopment of techniques
for predicting w hat ‘ulimately

di i 1

to
released to the environment.
V. Kaye, r )|
pointed out at Geneva that the
emphasis of his profession in the

past decade has been on coliecting
data on the environmental be-
havior of small amounts of radio.
active materials. The future thrust,
he said, must be on finding ways
10 use the data to help ensure
continued public health and safety
as the role of nuclear electric
power expands. Semor co-author
of the paper with Kaye was Stan.
ley Auerbach.

The report stated no detectable
biolopical effects on wild plants
and animals in 15 years of inten.
sive study, when subjecied to ra-
diation in amounts permitted by
law 1o the general public.

Joining Kaye and Auverbach in
the paper's preparation were ecol-
ogists David J. Nelson, David E.
Reichle and Paul B. Dunaway and
systems analyst Ray S. Booth, all
of ORNL.

Studies Urged by ORNL Ecologists
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ORNL's Reichle appointed to
environmental studies board

Dawvid E Reichle has been ap-
pointed to a three-vear term on the
Environmental Studies Board ot the
National Academv of Sciences
Reichle is program director tor
Ecosystem Analysisinthe En-
vironmental Scieices Division at Oak
Ridge National Laboratory

The ESB 1s part of the National
Research Council’s Commission on
Natural Resources The Commission
1s the principal operating agency of
the National Academv of Sciences
and the National Academv of
Engmeering. Under supervision of the

Commission, analytical and advisory

studies in the broad areas of natural
resources and environmental quality
are carried out by panels of experts
with diverse backgrounds. viewpoints
and affiliations

Responsibilities of ESB

The Environmental Studies Board
has a wide range of responsibilities It
supervises scientific studies a n d
evaluations on different topics in dif-
ferent areas The ESB aiso serves both
the Congress and Executive Branch of
government as an advisory body on
wnportant and often controversial
subjects. During the next few years,
the Board will be deepiy involved in
studying the decision-making,
processes of the Environmental
Protection Agency It will also con-
tinue work inthe fields of water
pollution and air quality.

As @ member of the £SB, Rewchle
will serve on the Commuttee for In-
ternational Environmental Programs
The IEPC was established n 1970 in
response to & need for scientific ad-
vice on environmental problems
having international implications

He also will be involved in other
activities o f t h e Board, including
study on pert control problems, com-
mittee on water quality policy, proto-
cols for chemicais in the environ-

, men,. and prninciples of decision-
making f o r regulating chemicals in
the environment

Was AEC postdoc fellow

Reichle. a native of Cincinnati,
Ohio, has a B S degree from Muskin-
gum College and M § and Ph D de-
gree, in ecology from Northwestern
University He joined the ORNL staff
in 1966, after conducting research
there for two years under an AEC
postdoctoral fellowship

Reichle has served on & number ot
professional advisory committees tor
the AEC. National Academv of Scien-
ces, The !nstitute of Ecology. and
most recently the National Science
foundation’s Science Research Ad.
visory Committee

Reichle has authored or
coauthored approximately 50
technical pubiications, and s editor
of a book, Analysis of Temperate
Forest Ecosystems. He also serves as a
lecturer in the Graduate Program of
Ecology at The University of Ten-
nessee

He 1s a fellow of the American
Associlation for the Advancement of

America, Society for Environmenta)
Ceochemistry and Health Health

Physics Society, INTECOL
Association o f Southeastern
Biolowists t h e Nature Conservancy
Audubon Society and the Society ot
Sigma Xi
Reichle resides with his ramily at
112 Newcrest Lane inOak Ridge

03

Decade



Chapter 5

Page 2

NUCLEAR DIVISION NEWS

May 3. 1973

RS g
Charles C. Coutant, project supervisor
of the Thermai Effects Program,

The Aquatic Ecology Laboratory
(AEL), part of ORNL's Environmental
Sciences Division, is catled many names.
Some of them include “the wet lab,”
“the iish hatchery” and “the fish tank
building.” What the AEL s called is not
important, but its purpose iS. Experi-
ments are being conducted ai the AEL to
determine thermal effects on aquatic or-
ganisms.

The Atomic Energy Commission auth-
orized construcuion of the AEL so that
ecolugical question) raised about nuclear
power plants could be answered. The
principal vbjective of the studies 15 10
determine the biological limitations
which can be used as design criteria for
power plant sitng, construction and oper-
anon.

Charles (Chuck) C. Coutant is profect
supervisor ot the Thermal Effects Pro.
gram, which s conducting these studies.
Before 10iming ORNL in 1970. Coutant
conducted both laboratory and field
studies on the effects ot thermal dis-
charges 10 the Columbia River ecosystem
while emploved bv Barttelle Memorial
Institute, Pacitic Northwest Laboratories.

Experiments conducted at the AEL
were started in Building 2001, where
most of the Environmental Sciences Divi-
sion 15 focated. The present location
offers additional space and facilities for
more precisely reguiating temperatures,

Facilities deserved

The Laboratory consists of the main
building, which has offices and houses the
large experiment room: the service annex
or pump house, which contains the con-
wols and supports the large drums
through which rhe water circulates; and
six quarter-acre experimental ponds lo-
cated m back ot the mam building.

The 50 x 100 ft. building has circula-
ung water supplies of constant-temper-
ature heated and chilled well water, and
ambient-temperature well water, Twenly
mixing valves are operated on a manual
basis to blend these water sources to
produce desired temperatures i tanks Of
firh or other aguauc organisms. The
tanks, which hold up to 200 gallons of
water, have temperatures ranging from 3
to 43°C, The automatic s alie controd will
enable investigators 1o program experi-
mental temperature Tluctuations in the
tanks 10 Mmawh natural temoe: re ot
cles created by thermal dischuarzes inom 3
power plant. The computer svstem wid

Thermal effects on aquiculture studied at ORNL

Expandable experiment room

The experiment room was built so that
w could be easilv expanded. The right
wall can b e removed, as i t
support to the roof of the building.

fn addition to the 20 large circular
tanks, the experiment rcom contains rour
compartmental rectangular tanks and
four small artificial streams. The compart-
mental ranks are being used to test
growth responses Of fish at varying tem-
peratures. ‘The pnmary purpose of rhe
artificial streams s to study acclimation
of stream invertebrates. Screens are king
mounted over the streams to contain the
emerging adult stream organisms. Algae
and other plants will bc studied. and the
cate of decay oi leaves dropped into the
streams at different temperatures will be
determined.

Facilities are also available for simul-
taneous addition of chemicats for studies
of interactions with fluctuating water
temperatures.

The six outside ponds will be used for
holding experimental stocks, for breeding
purposes and for setting up field experi-
ments.

Type of experiment

Same of the expeniments which are
currently being conducted include: sur-
vivai of fish and other organisms at
elevated temperatures; growth rates of
fish throughout the ranae of tolerable
temperatures these studies also deter.
mine the oest temperatures for aquicul-
wre in heated water; predation rates on
fish exposed to rapid rises or drops in
temperature; nDreferred temperatures of
fish, USINg temperalure-sensing (sonic)
fish tags developed by ORNL engineers;
and the mechanical deformation of fih
eggs and larvae as they pass through
pumps and piping of condenser cooling
systems.

The latter studies illustrate redirection
of scientific talents at ORNL once devot-
e d to reactor development. Hydraulic
engineers, using experimentat facilities
designed to study particles flowing in the
salts of the Molten Salt Reactor, are now
doing similar swudies to determine the
physical design factors that will protect
living “*particles” as they pass through
condensers.

Other staff members

Other staff members involved in the
Thermal Effects Program include Patrick
Ryan, jack S, Mattice, C. Phillip Good-
year, Carl W. Gehrs, Webster Van Winkle,
David S. Carroll. David K, Cox, joe W.
Gooch and L..M. Stwbbs.

The Aquatic Ecology Laboratory is
the first facility of its kind to be built in
this area. Data obtained from the studies
conducted at the AEL will be available to
other organizatons upon request. The

QNL staff currently has cooperative
information exchanges with the Tennes-
see Valley Authority, the Tennessee
GIN and Fish Commission. the U.S.
Bureau of Sports. Fishery and Wildlife,
the U.S. Environmental Protection
Agency and the International Atomic
Energy Agency.

Coutant and his staff are also assisting
AEC Regulatorv 1n preparing environ-
mental impact statements for power plant
licensing under the National Environment
Policy Act.

ALMOST HALF BUY BONDS
More than 49 percent of atb Nuclear
Division emplovees ase saving through the
v ‘ mae bands with pavrol
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NOW YOU SEE THEM . .—The large circular tanks are used to study tish and other
aquatic life ot the Aquatic Ecology Laboratory. The tanks hold up to 200 gutions or

R
HOT ENOUGH? — Dovid Cox (hand), technician in charge of the AEL buiding,
measures the water temperature in one of the artificial streams. The streams wiil be
used to study acclimation of stream invertebrates.

SERVICE ANNEX — The service unnex 15 locuted. next to the man building o1 the
Aauatic Ecology Laboratorv. [t contains the controls und pumos. Drums througn



environment as well as by the likelihood of major
program changes and budget shifts, Laboratory
management saw this as a possible means of
retraining scientists to take on new rolesin a
changing stuation. As a result of these informal
discussons, a Panel for In-House Education in
Environmental Sciences and Ecology was

assembled; the panel met in December of that yesr

and prepared a proposal. During the following

Blaine Dinger shown adjusting ‘a chamber used for

monitoring gaseous exchanges by tree trunks on
Walker Branch Watershed as part of the International
Biological Program-Deciduous Forest Biome Pioject
{1972).

A New Decade

February and March the group worked out a plan
that would incorporate the ideas of the ecologists
and the needs of the impact statement group.

It became apparent during the summer of
1972 that many divisions would be required to
reduce their staffs. ‘It did seem likely, however, that
funding for the writing of environmental impact
statements would not be impacted. On the basis of
these considerations, it was decided to go ahead
with the training program. The origina goa of
12 students was pushed to 20 (including auditors)
when funding problems became even more severe
and the need for retraining more pressing. The
school began in October 1972 and held its ‘fina class
meeting on June 28, 1973. Five courses were
offered. These were Ecology (taught by Bob
Burgess of ESD, who was subsequently rated by the
students as the best teacher), Economics, Energy in
Society, Hydrology and Thermal Hydraulics (taught
by Jim Duguid, Tammy Tamura, and Patrick’
Ryan-a new staff member in ESD), and -
Meteorology. In mid-course (February 1973), severe
programmatic cutbacks at ORNL led to a need for a
large staff reduction. Twelve of the students in the
school received reduction-in-force notices, which
affected the students morale. Nevertheless, classes
continued, and the termination date for those
students was delayed until after the school term. Of
the 14 persons trained in environmental impact
statement writing and available for new assignments,
only 3 (2 & ORNL and 1 a AEC headquarters)
were used for the project. Three of the remaining
persons obtained jobs in private industry more ‘or
less related to impact statement work, While
everybody attested to the viability of the-in-house
training concept, the fiscal support and perhaps the
inditutional motivation were no longer there.

The end of 1971 also witnessed the retirement
of Karl Z. Morgan, the founding director of HPD
and the individual whose vision and broad approach
to science had early on recognized both the need
and the importance of ecology for understanding the
potential impact of atomic energy on the
environment and on humans. Essentidly, it was his
early leadership that set into motion a set of actions,
events, and individuals that culminated inthe =~
establishnment of ORNL as the major environmental ~
laboratory that it is today.
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After Morgan's retirement it was decided to
reorganize HPD. Some members of the radioactive
waste disposal group that had been involved with
high-level waste repository research moved to the
Chemical Technology Divison. Ken Cowser and
Don Jacobs remained for a. time in HPD. Soil
scientists Tammy Tamura and Chet Francis, who
had been involved with low-level waste disposal
problems, joined the new division, as did the late
Bill Boegly. The radiological assessment group that
had been working on Plowshare projects and
developing new approaches to radiological
assessment had been operating under the leadership
of Ed Struxness, now in ESD. Steve Kaye, who had
remained in Ecological Sciences while working with

the radiological assessment group, took over its
leadership and was joined by Paul Rohwer from
Hedth Physics. Under Kaye's leadership, the group
undertook to provide the radiologica analyses of al
the environmental impact statements prepared at

ORNL. They aso prepared estimates of the dose to

biota that would be found in"the vicinity of
proposed nuclear power stations. Additionaly, they
pioneered the development of computer techniques
for estimating radiologica doses that might result
from the use of nuclear explosives to stimulate the
production of natura gas by fracturing the gas-
containing rock formations. Members of this
interdisciplinary group came from a number of
divisons. Some of them-in particular

S - fe i o

ESD crew cleaning out accumulated sediments in the settling basin of one of the Walker Branch Watershed weirs.
The accumulated sediments” were weighed and analyzed for key constituent elements as part of runoff and mass
balance studies in the watershed. Standing at right watching part of the operation are Dan Nelson and Frank Harris
(1971).
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Katy's Kitchen was ‘super secret * sforage facility

by Ruby A. Miller

There have been many stories told
about a facilitv which dwells in the
woods of the area between ORNL and
Y-12. This facilitv is best known as
“Katy's Kitchen.” Hopefully, this article
will clear up some of the misconceptions,
and disclose the true storv of what Katy's
Kitchen was and is.

In the fall of 1947. a young draftsman
in the department of public works of rhe
newly organized Atomic Energy Commis-
sion in Oak Ridge was asked to work on a
special protect. The draftsman. Luther
Agee, who still works for AEC-ORO, was
told that he was to design a “secret’
facilitv according_to specifications, but he
was never told what the facilitv would be
used for. He war instructed to discuss this
project with no one.

Facility described

Agee’s design included a concrete
building which was partiallv under.
ground, a barn-type structure and a farm
silo. The idea war to camouflage the
facilitv so that it could not be distinguish-
ed from the other old farms which dotted
the area.

The outer walls of the building were of
12-inch-thick reinforced concrete. The
building contained a long room which
was designed so that a truck could be
driven into it, a pump room, and a *‘reom
within a room.” This innerroom was of
standard bank vault construction, with
I&inch-thick walls, ceiling and floor. It
was a vault in every sense of the word. It
even had the heavy combination-lock
door.

The barn was used to cover the outside
entrance to the building, which was ac-
tually built into the ride of a hill. The
barn was a plain wooden structure with
large swinging doors. It was designed to
fit on the hill and down over the entrance
to the building. From the ground it
looked a little funny, if one bothered to
look closely enough. But from the air it
looked like an ordinary barn.

Silo adds authenticity
To add to the authenticity of the
scene, the farm silo was built on the left
ride of the barn. The walls of the silo
were of reinforced, %-inch concrete
pipes stacked one on the other, and

surrounded by wooded staves Rusted
metal bands held the staves in place. The
top of the silo was used as a watch tower
for, the guards. I was constructed of '
inch thick armor-plated metal and bullet.
proof glass.

Construction of the facility was com-
pleted in the spring of 1948. William T.
Sergeant, chief of AEC.ORO's Security
Division. raid the facility was known but
only by a tew as “Insiallation Dog."
Sergeant hecaded r h e
Patroi which was in charge of protecting
the facility.

Alarm systems
The entre area was surrounded by’ a
Gl combat-type barbed wire fence. and
was rigged with a4 very elaborate alarm
system. The alarm panels and controls
were located in ihc Y-12 area, and

responses were sent out trom there. A ~

series of coder had to be used in order to

gain entrance to and exit from the area

Howard E. Rosser, who was a guard in
the Secufity Patrol. recalls several occa:
sions when the alarms were set_off by
foxes or other animals in the woods.

Sergeant explained that there were
two main reasons why such elaborate
security precautions were taken and, why
so few people knew the facility existed:
ORCDP was the only facility engaged 1n
the production of U-235, which made 1t
very valuable. and the United State5 was
the only country with a nuclear weapon
at that time.

Original purpose

installation Dog served as a temporary
storage facilitv for enriched uranium after
it was processed at Y-12, and before it
was shipped to the weapons site, The
uranium war taken to and from the
facilitv by truck. No people actually
worked in the building, except to unload
and load the trucks. The only personnei
present at the facility at atl limes were
the two security guards

Sergeant said that no one was allowed
into the area unless authonzed. Agee and
the other personnel Involved in the de.
sign, construction or maintenance of the
facility had to undergo periodic poly-
graph tests to determine how much they

AEC's Security

-

knew and if they had discussed 1t with
anyone else

Installation Dog was only n use from
May, 1948, to May. 1949. but was kept
under guard for several years in case the
need for it arose again.

How *‘Katy’' got name

In 1957, the Analytical Chemistry
Division at ORNL acquired the facility
from AEC to be used as a low-level
counting taboratory. The isolated loca-
uon of the building and the shielded walls
made it perfect for such use.

Accarding to Larry T. Corbin, this is
when the facility came to be known as
Katy's Kitchen Katherine Odom, w h o
was sccretary 1o Myron Kelley, the direc-
tor of Analytical Chemistry, visited the
facitity several umes after the low-level
counting group moved in. She often had
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I“Q - R
INS TA L LA T/ON DOG - Thr sketch represents how the original fucitits must huve
looked when 1t was used as a “1op secret ' storoge bunker. (The sketch wus prepared

by ORNL Graphic Arts personnel consulting with Luther Agee, designer ot the
original faciity.}

lunch there and 1t was decided by all
concerned that “'Katy's Kitchen,™ would
be an appropnate name. Mrs Odom'r
husband, Clyde, still work\ at ORNL

Walker Branch Watershed
Katy's Kitchen 15 now used as 2
laboratory for the Walker Branch Water-
shed studies b y t h e Environmental
Sciences Division at ORNL Grav S.
Henderson ss director of the Walker
Branch Watershed project, and Tom Griz-
zard is in charge of rhc facility, The
obiective of the study, as described by
Henderson. is to investigate biogeuchemi-
cal cycle, of forested landscapes with
emphasis on the interactions between
terrestrial and aquatic ecosvstems
The present facility represents a big
change from the original “Installation
(Continued on page 8)
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KA TY S KITCHEN TODAY — The barn-like structure has been removed and the
entrance to the original building con be seen to the right. The farm silo remains
intact. except for the wooden stoves which have been removed. What was once the
watch tower at the top of the sifo is now @ grant bee hive.

Katys Kitchen facility

(Continued from page 2)

Dog.” The barn structure has been re-
moved; the long room into which trucks
drove is an experimental laboratory, and
the vault ts used as an office. Even the
building number has becn changed. What
used to be the “unknown” Building
9214, is now Building 0907.

Katy's older sister

While attempting to find out the facts
about Katv's Kitchen, another facility
which could be called Katv's older sister
war discovered. This facility, Building
9213, was constructed in 1946 and was
used for the storage of uranium until
Katy's Kitchen was built. The two facili-
ties are very much alike. in fact, Agee was
taken 10 Building 9213. so that he could
get ideas for desigmng Katy's Kitchen.
Thir building was also built of remforced
concrete and had a “room within a

-y
7

room,” of-bank vault construction, Build-
ing 9213 was never camouflaged, but was
heavily guarded. The Corps of Engineers
was 1n charge of protecting the bulding,
and its alarm system was tied into the
Oak Ridge Police Department.

After Katy's Kitchen took over its
function, Building 9213 became the site
of what is now the Critical Experiments
Facility. The onginal building is sull
intact and exists as part of the Crincal
Facility. The vault is used for s{orage.
Dixon Callihan, director of the Critical
Experiments  Facility, supervised con-
struction of the present taciity in 1949
1t is used to conduct ¢ritical experiments
which entail accumutation of fisalde and
other materials of interest. Intormation
gathered at the Facility is used in devel.
oping conceptual design tor nuclesr reac-
tors, in determining sately standards for
handling and processing fissile matertals
and for basic criticality rescarch.

o T = o, K B s
VAULT STILL USED — Johnnie |.Lynn, g 9213 building staff member trom the
Development Division at Y-72, is shown inside the vault with Ais hand on one of
the original Storage shelves. To the right, Lynn opens the heavy bank vaw/t door




Charles Barton, Bob Moore, and George
Killough-would join ESD as part of a new section.
During the next few years this section would grow
rapidly in both size and reputation under Kaye's
effective leadership. Others who joined this group
included Owen Hoffman, Curtis Travis, Charles
Miller, and David Kocher. One of their goas was
to develop a standard method for the. prediction of
radiation exposure to humans. By 1973 they had
such a method, called CUEX (cumulative, exposure
index) and had begun to apply it to impact state-

A New Decade

ments. CUEX consisted of a series of models

smulaing the movement and accumulation of
radionuclides within various parts of the environ-
ment, including the atmosphere, terrestria and
aquatic food chains, hydrological transport
mechanisms, and sediment.

After the reorganization of the HPD groups,
Struxness and Auerbach set about to rebuild a
geosciences unit in the new divison. Both had
long viewed the Laboratory’s low-level waste
disposal systems as totaly inadequate. Radioactive
materias in the so-called waste disposal pits and
trenches continued to move underground, and there
was no organized scientific effort under way to
characterize the nature of the problem, much less
to arrive at a scientific understanding of the
underlying processes. They set about the process of
recruiting geoscientists who would augment the soil
scientists already on staff. The first of these
individuals was James Duguid, a geohydrologist and
modeler. Duguid began a program of studies
around the waste pits and also began to recruit
other staff. It was a difficult chalenge, not only
because funding was limited but also because most
geologists were not interested in surficial problems
that were typical of low-level buria grounds.

While al of this turmoil was going on in the
early 70s, planning for a new building to house the
new division was 4till in the engineering pipdline.

In fact, the planning had been under way admost
continuoudly since 1963 and 1964 when the building
concept emerged as a five-story circular facility.
During the following years the facility was restudied
annually and reworked both in size and shape. In
1972 the request for funding a new Environmental
Sciences Laboratory in the amount of $7,300,000
was submitted to Congress but was not approved.
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The request was resubmitted in 1973 with construc-
tion to begin in FY 1975 at a cost of $8,800,000.
The funding was approved and appropriated, finally
bringing to a successful concluson an effort that
had involved the support of many individuals,
including Jm Liverman, Eugene Joyce, Alvin
Weinberg, Welles Stanley (deceased), our
congressional delegation, and many individuals in
the Engineering organization who coped with the
ideas and concepts the ecologists threw at them.
When word of the fina approva for
construction was officialy received in the latter part
of 1972, it set into motion another set of hectic
activities. The new facility had to be sited. For a
number of years the proposed site was the area east
of Building 4500N and south of White Oak Ave.
Two problems with that Ste emerged amost
immediately. First, the new Aquatic Laboratory for
located at the west end of the Laboratory complex
and was in the final stag& of completlon
Separating it from the main facility by amost a mile
did not seem like a workable proposition. Second,
engineering anaysis showed that the extension of
the required utility lines to the east site would cost
amost a million dollars; that large an amount had
not been included in the building cost estimates.
On the basis of these considerations, Auerbach
decided to use the smaller but more accessible site,
As 1972 shifted into, 1973 more staff members.
were added to the Divison. Many came to work in
the Impact and Assessment programs. Others were
involved in the IBP Program and in AEC programs.
Names included, Sig Christensen, Steve Hildebrand,
John Huckabee, G. W. Parker, Henry Vanderploeg,
Sidney Draggan, Ron McConathy, Fred Baes,
Bob Cushman, Rich McLean, James McBrayer, Rod
Strand, and Carter Johnson. The following year saw
the names of Dick Olson, Don DeAngelis,
Kent Schreiber, Bob Gardner, Dale Huff, Dennis
Parzyck, Sandy McLaughlin, Darrell West, Anders
Andren, Steve Lindberg, Bob Luxmoore, Dave
Shriner, George Southworth, John Till, Sam Suffern,
J. C. Randolph, Steve Herbes, Roger Kroodsma,
Gerry Eddlemon, Bob Craig, Marsha Adams,
Bart Dozier, Tom Kitchings, and others. The
Division was growing fast!
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Technician Marvin Shanks collecting radioactive
liquid trunk runoff from a tagged tree in the
International Biological Program forest ecosystem
studies (1972).

Even though the new building had been
approved, the Division was criticaly short of space.
Building 3017 was fully occupied by Reichle's
program. Coutant and the Therma Ecology Group
moved to the new Aquatic Ecology Laboratory. An
office facility was created out of previous laboratory
facilities in the connecting brick wing between
Buildings 2000 and 2001 to house the
Environmental Impact Group. A new greenhouse
and plant research facility was built adjacent to
what is now Building 1503, which at that time was

a sheet meta storage and minor office facility
formerly used by the on-site construction
contractors. A new wing was approved and built at
the east end of Building 2001 to house the
Division’s first satellite computer facility and to
provide space for at least a dozen more staff
members. A new plutonium laboratory was crested
in the Chem Tech facility in Building 3503.

The following year (1974) brought even more
dramatic changes. Firgt, after a year or more of
growing public resistance to the continuation of
AEC as the responsible agency for dealing with the
nation’s energy problems, Congress and the
Adminigtration agreed to split the agency into two
components. The regulatory program was spun off
as a new Nuclear Regulatory Commission, while the
remaining AEC was reorganized into a new Energy
Research and Development Administration
(ERDA). One result of this reorganization was a
major de-emphasis of research on radiation effects
and transport. Instead, interest shifted to other
forms of energy and their potentially hazardous
by-products, especially cod. A new cod studies
group was established under Carl Gehrs. The
environmental impact statement group was placed
under Blaine Dinger. The advent of the breeder
reactor and the recycling of plutonium placed new
emphasis on the radioecology of plutonium and
other transuranic radionuclides. A new research
group was established under the leadership of Roger
Dahiman to work on this problem area.

The early seventies was a period of socia and
energy turmoil. Women everywhere were beginning
to assert their long-denied rights. Within the
Laboratory, women lobbied for greater recognition,
responsibility, and growth opportunities. ESD was
one of the first divisons to move toward meeting
these needs. The new information centers provided
an immediate opportunity to employ women with
technical backgrounds and this was done.

Recruiting for women scientists also got under way,
but because of the paucity of femae candidates in
the Ph.D. training pipelines, hiring of femae staff
scientists was dow at first. Early members included
Beverly Ausmus, Pa Cunningham, Lynn (Dye)
Wright, Janet (Hyndman) Cushman, Kathy Oakes,
and Carolyn Young. This was a period of intense
national activity calling for a change in attitudes and
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THE RED WEDGE — Shown with the

uclear Division’s first electric car are,

from left, Lee Tucker, Dan Nelson and Stan Auerbach of HNL’s Environ-

mental Sciences Division.

Lab staff will evaluate electric car

The Nuclear Division’s first electric
car arrived at Holifield National
Laboratory in late May. The CitiCar,
made by Sebring Vanguard, Inc., of
Florida, is assigned to the Environ-
mental Sciences Division. (ESD).
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The small, two-seat car is referred
to by employees at the Laboratory as
“the red wedge” because of its bright
red wedge-shaped body. It is
powered by eight 6-volt, lead-acid
batteries, and has a direct energy cost
of about 0.4¢ per mile. it has a rated
range of 55 miles at a maximum speed
of 35 miles per hour before its
batteries have to be recharged.

According to Stanley Auerbach,
Director of Environmental Sciences,
the car was assigned to his division
because of the diversity of landscape
over which employees must travel to
perform normal work activities.
Initially the vehicle will be used on
paved streets, but will be evaluated
for potential field use in environ-
mental research areas.

Lee Tucker, ESD, and Charley
Abner of the Plant and Equipment
Division, are responsible for the
maintenance and care of the CitiCar.
They will be involved in determining
the cost of maintenance, operational
efficiency, durability and the
frequency of recharging batteries to
keep the vehicle in optimum operat-
ing condition.
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Environmental

Sciences announces

new appointments, reorganization

The appointment of David E.
Reichle and Edward G. Struxness as
associate directors of the Environ-
mental Sciences Division at Oak
Ridge National Laboratory has been
announced by Stanley |. Auerbach,
Division Director.

Struxness’ responsibilities include
impact assessment and earth science
related activities of the Division.
Reichle is responsible for aquatic and
terrestrial research, including new
programs related to coal conversion
and effects of energy technology on
the environment.

Struxness

Struxness joined the Nuclear
Division at the Y-12 Plant in 1943. He
transferred to ORNL in 1953 and
served as assistant director of the
Health Physics Division and director
of the Laboratory’s Environmental
Impacts Projects. Struxness was
appointed assistant director of
Environmental Sciences in 1973, and
has served as managerof the Environ-
mental Assessments programs.

A native of Minnesota, Struxness
holds a degree in biology and
chemistry from Luther College, and
has been certified by the American
Board of Health Physics. He has done
graduate study at both The Uni-
versity of Tennessee and North-
western University.

Struxness was the recipient of the
American Nuclear Society’s Special
Award for ‘Waste Disposal and
Management in 1975. He is a member
of Committee 4 of the International
Commission on Radiological Pro-
tection, and the Health Physics
Society.

Reichle

Reichle received his B.S. degree
from Muskingum College and M.S.
and Ph.D. degrees in ecology from
Northwestern University. He came to
ORNL on a two-year AEC post-
doctoral fellowship in 1964, and
joined the Environmental Sciences

Edward C. Struxness

Division staff two years later. He had
served as program director for
Ecosystem Analysis since 1970.

Reichle has served on a number of
professional advisory commitees for
the Atomic Energy Commission (now
ERDA), the National Science Founda-
tion, the National Academy of
Sciences and The Instituteof Ecology.
He is currently serving a three-year
termh on the Environmental Studies
Board of the National Academy of
Sciences.

A Fellow of the American
Association for the Advancement of
Science, Reichle holds membership
in several professional societies.
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Reorganization

Auerbach also announced the
reorganization of the Division into
five new sections.

Stephen V. Kaye will head the
Analysis and Assessments section,
with responsibility” for development
and application of methodologies
related to the analysis and assessment
of the impact of energy facilities on
human populations.

James 0. Duguid will serve as
section head for Earth Sciences. This
section will be responsible for soils.
geochemistry, atmospheric and
hydrologic sciences. and both basic
and applied waste research related to
energy technology.

The Aquatic Ecologv section will
have responsible tor basic and
applied aquatic research in tresh-

water and marine environments
related to energy problems.

W. Frank Harns heads the Ter-
restrial Ecology section. which will be
responsible for basic and applied ter-
restrial research related to energy
problems.

The Resources and Operations
section will be headed by Robert L.
Burgess. Division-wide research n
modeling and systems analysis.
computer operations, and data
management and information
resources will be the responsibility ot
this section.

Seven projects

A major portion of the Division’s
program is grouped mnto seven
projects. These projects and thetr
leaders are:

e Eastern Deciduous Forest Biome
- Robert L. Burgess

e Environmental Impact
Statements - Robert W. Brocksen

e Power Plant Effects ~ Charles C.
Coutant

e Regional Resources Analysis and
Planning - Dennis C. Parzyek

. Trace Contaminants Behavior -
Robert I. Van Hook

e Transuranics - Roger C. Dahiman

e Coal Conversion Effluents - Car:
W. Gehrs



sending social messages;, ESD and ORNL were not
immune to this activity.

The year 1973 was a crisis year for energy and
energy programs in the United States. The Mid-
East oil countries declared an oil embargo against
the Western countries. Gasoline and oil shortages
showed up quickly, and a new awareness for the
need to conserve energy swept the country.
Energy-saving measures were encouraged
everywhere, including a the Laboratory. The
Division participated in many ways, not the least of
which was acquiring the first electric car in the
Laboratory automotive fleet. It wasn’t much of a
vehicle, but it symbolized our commitment to
conservation. More important, Dan Nelson, who
was always adert for new ideas, urged that we
should try to incorporate energy-saving features in
the new building. With typica enthusiasm, he
located one of the country’s very few consulting
groups speciaizing in energy conservation
construction and persuaded our engineering people
and ORO to employ these consultants. The group
examined our design and recommended a number
of major changes that would result in significant

A New Decade

savings in energy consumption. So the new
Environmental Sciences Building, when constructed,
would not only be the first mgor new building at
the Laboratory in well over a decade, but would be
the first in the ERDA organization to incorporate
energy conservation features.

By the middle of the decade the Divison had
reached a staff level of 127 people, with an overall
optimism about the chalenges being posed by
energy problems and what seemed like limitless
research opportunities.

Researchers Charles Malone (foreground) and Nelson Edwards

checking €0, measuring and recording apparatus at a litter
decomposition experiment as part of the cesium forest

ecosystem studies.

Three summer students working on a land-water
microcosm experiment utilizing radioisotopic tags
(1971).






6. MID-DECADE CHANGES

The decade of the 1970s was a period of great
changes at the Laboratory, and these changes would
have a profound effect on ESD as well.
most significant events occurred in 1973 when

Alvin Weinberg, having served for 18 years, stepped

down as Laboratory Director just as the country
was entering itS most serious energy crisis ever.
Weinberg's duties were assumed by his deputy,
Floyd Culler, who served in that postion for only
one year. Early in 1974 Herman Postma, who had
been director of the Fusion Energy Division, was
appointed as the new director. Postma brought a
different style and concept of Ieadershlp to this
position that focused more on management and the
application of industrid-type management methods
to Laboratory operations.

As noted earlier, in 1973 AEC became the
Energy Research and Development Administration
(ERDA), while
regulatory
responsibilities were
assumed by the
Nuclear Regulatory
Commission. In 1972
one of the last
environmental  actions
taken by ARC was the
administrative
designation of a
number of the
Agency’s reservations
into national
environmental
research parks. The

One of the

Unfortunately, among the results of the
administrative changes in Washington was a change
in the management of ORO. The long-time

., manager Sam Sapirie retired, as did many of his key

management subordinates. The new management
team was not sympathetic to the establishment of a
research park. It was not until 8 years later, when
the Department of Energy (DOE) replaced ERDA
during the administration of Presdent Carter, that
Assistant Secretary for the Environment Ruth
Clusen effectuated the designation; the National
Environmental Research Park (NERP) was
dedicated on October 2, 1980. Although Oak Ridge
was the last to be named, it had long been
recognized as the leading environmental research
unit in the nationa laboratory complex. In fact,
the Divison had initiated the research and
administrative steps necessary to operate such a

- Oak Ridge
National

Environmental
Research Park

basis for this action
was the recognition
that these facilities
and their adjoining
lands represented
research areas of great
potential for
examining the impacts
of energy technology
on their immediate environs. It aso reflected the.
growing national interest in environmental
protection.

NERP (1981).

View of the slgns identifying the Oak Ridge National Environmental Research Park
(NERP). The signs were based on a design submitted by Pat Parr, future manager of

park as early as 1972 The key people involved were

" Tom Kitchings, Linda Mann, and Jay Story-three

individuals who were dedicated to the idea
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Nineteen seventy-five turned out to be a year
of tragedy and loss for the Division. In mid-
summer Dan Nelson died suddenly from a heart
attack while working in his garden. This was not
only a persona blow to many in the Division, but a
professiond loss as well because Nelson brought
his own brand of scientific leadership and vision to
the Division research programs, especialy in
aquatic ecology, land-water interactions, and
impact assessment. At the time of his death he had
been heavily involved with design changes and
energy conservation in the new building. His role
in making the new building a redlity was a keynote
of the groundbreaking ceremonies, which were held
on September 12, 1975. To honor his memory and
his contributions, the auditorium in the new
building was named in his honor-the first such
designation at the Laboratory.

In 1971 Nelson had been invited to join the
new three-person Board of Environmental
Consultants that had been established by the Army
Corps of Engineers to oversee and advise on the
construction of the newly authorized
Tennessee-Tombigbee Waterway. Nelson helped in
the preparation of the major environmenta impact
statement that was needed and was a key witness in
the defense of the project against the intervening
groups. He also saw the potentia of the waterway
for contributing to environmental education and
development in that region and early on urged that
a number of visitor centers that would use exhibits
to emphasize the environmental and historical
aspects of the waterway be included in the project.
One of these, located at the Bay Springs,
Mississippi, Lock and Dam site, is dedicated to his
memory and vision,

By the middle of the 1970s the Division
had become a complex matrix organization with
greatly increased interactions with other units at
ORNL. The combination of the new management
philosophy of the Laboratory and the steadily
growing interest in environmental issues both
locally and nationally began to increase the
pressures on both Divison management and
gaff. To fill the void left by Nelson's untimely
death, Auerbach named Dave Reichle and Ed
Struxness as associate directors. W. Frank Harris

was promoted to section leader for ecosystem
analysis to replace Reichle.

However, not al was positive in the research
area as the decade advanced. There had been a
change in the research leadership at NSF with the
advent of the Nixon presidency. The new leadership
did not have a strong ecologica orientation and
soon signaled that it did not wish to continue the
structured biome programs of IBP beyond 1977. On
the positive side, NSF did agree to continue to
accept ecosystem research proposals from ORNL,
but these would have to undergo the same peer
review and competition that university-based
proposals did. Therefore, since ESD was staffed
with full-time research ecologists, our proposals
would have to reflect an even greater degree of
innovation and scientific skills than those of the
high-rating university-originated proposals.

New programs were emerging in ERDA/DOE
that helped to absorb the loss of support in the NSF
IBP program and in the AEC radioecology research
program. One of these new programs, the Synthetic
Fuels Program, was the result of a national effort to
create synthetic liquid fuels from coa. Although it
eventudly foundered, during its active period the
program involved mgjor ancillary research on
potentid health and environmental effects. The
effort was led by Carl Gehrs and involved a
multidisciplinary study that included field and
laboratory research on both fates and effects of
potential products and effluent streams that would
result from the 27 different processes that were put
under development. New faces included Julie
Watts, Ben Parkhurst, Ralph Turner, Marti Salk,
Jack Mattice, Barbara Walton, and many others.

Another new national effort that got under
way during the seventies was the solar energy
research program, which included the start of a
fuels-from-biomass research program, a component
of which was a fuels-from-woody-biomass initiative.
Drawing on our experience and background in forest
management of the ORR and in forest ecology from
IBP, we approached ERDA for a key role in this
new program. Although action was not immediately
forthcoming, we were asked to assist in program
development and proposa reviews. After severd
years of high-level interagency negotiations between
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October 2, 1980

Research park dedication set

Ruth C Ciusen, DOE Assistant
Secretary {or Environment, will par.
ucipate in dedication ceremontes for
the Oak Ridge National Environmen-
tal Research Park (NERP} today.
October 2 The program wilt be Reld
outside ORNL's Environmental
Sciences Laboratory at noon

NERPs are established under DOE
10 provide protected land areas for
research and education in the envir:
onmental sciences and to demon.
strate that environmental quality can
be compatible with energy technol-
ogy development and use.’

Portions of the Oek Ridge reserva-
tion were officially designated b y
DOE a$ @ research perk on June 5.
1980 ‘The Odk Ridge NERP became
the fifth 1n 8 network of parkslocated
at government site across the U.S
The other are a, Los Alamos, N.M.:
idaho Falls. Idaho; Hanford. Wash :
and Aiken (Savannah River), s.C.

Ruth c. clusen

Following th e dedication, a mult-
timedid program entitled “The Oak
Ridge NERP,” wil be shown in the
ESL auditorium Chester R Rich-
mond, ORNL assoctate director for
Biological and Environmental Scien-
ces, will preside

S

RESEARCH PARK—Approximately 13.600 acres of woodland in the
Osk Ridge area have been declared a Nationsl Environmentai Research

Park and will be dedicated today.

News

Barnthouse

Lawrence W Barnthouse.
research assoctate in ORNL's Envi-
ronmental Sciences Division, h a s
bee” named to a national panel
which will oversee 8 $12 million
endowment for the study, of the
effects of power plams on aquatc
e

The panel was established as part
of the recent agreement among five
New York electric power companies,
the Environmental Protection

About People

Agency (EPA) and other federal and
state agencies, and several citizens’
groups Concerned wilth the use ol
Hudson River waters for glectric
power generation As par, of that
set{lement, the companies agreed 1o
estabitsh and provide a $12 miiion
endowment f o r the Hudson River
Foundatton tor Science and Environ-
mental Research

Barnthouse was nominated by the
New York regional administrator of
EPA to be a member of a panel which
will select research projects to be
financed through the loungation He
was par, of a team which evaluated
coolting water intake modificattons
and changes 1” plan, operating
procedures designed to reduce ad-
verse 1mpacts of power plants on fish
populations These evaluations pro-
wided the technical foundation for the
December 1980 settlement

Barnthouse came 1o the Labora-
tory 1n 1976 alter receiving his PhQ
from the University of Chicago A
nauve of Ohio he lives in Kingston
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Named technical advisor

Robert I. Van Hook has begun a
special one-year appointment as
technical assistant to Chester R.
Richmond, associate director for bio-
medical and environmental sciences
at Oak Ridge National Laboratory. He
succeeds James E. Turner, who has
returned to the Laboratory’s Health
Physics Division as associate director.

Van Hook plans to return to the
Environmental Sciences Division as a
program manager after completion
of the new assignment.

Van Hook is a native of Florence,
S.C., where he attended the Uni-
versity of South Carolina at Florence.
He received his B.S. and Ph.D.
degrees in entomology from
Clemson University.

In 1970 he joined.ORNL’s Environ-
mental Sciences Division as a research
staff member. His research interests
have included the effects of ionizing
radiations on animal populations and
the transport of radionuclides and
trace contaminants in the environ-
ment. For the past three years he has
been involved in the Laboratory’s
program on ecology and analysis of
trace contaminants supported by the
National Science Foundation, and
was appointed manager of the
Environmental Sciences Division’s
trace contaminants behavior project
earlier this year.

Van Hook is a member of the
American Association for, the

July 8, 1976

‘\\.:“J / “
tead D ‘. 4“
Robert 1. Van Hook

!

I
!
\
a

_Advancement of Science, the

Ecological Society of America, and
the Society for Geochemistry and
Health. He has served as chairman of
several ERDA and NSF-sponsored
symposia on the Transport of Effects
of Trace Contaminants in the
Environment.

He and his wife, Nancy, reside at 43
‘Montclair Road in Oak Ridge. They
have a son, Mark, and a daughter.
Sydney.
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S noironmental Sciences Laboratory - Groundbreaking

SEPTEMBER 12,1978
2:00 P. M,

T—er——

Holificld National Laboratory . Oak Ridge, Tennessee

opereted by UNION CARBIDE CORPORATION lor tho U § ENEAGY RESEARCH & DEVELOPMENT ADMINISTRATION

PROGRAM
Introductions Stanley |. Auerbach Remarks Honorable Howard H. Baker, Jr.
Director. Environmenta!l Sciences Divieion US. Senate
Holitield National Laboratory Introduction of Jamea L Liverman
hester R. Richmond Robert C.Seamans, Jr. Assistant Administrator,
Welcome ¢ Associate Director for Biomedical U.S. Energy Research and
and Environmental Sciences Development Administration
Holifield National Laboratory
. Remarks Robert C. Seamanas, Jr.
Opening Remarks Herman Poerma Administator,
Director. Holifield Nanonal Laboratory U.S. Enerzyv Research and

Development Administration

Remarks Honorable Marilyn Lloyd

U.S. Houae of Representatives
Remarks Honorable William E. Brock

U.S. Senate

ENVIRONMENTAL SCIENCES LABORATORY

Construction of the $8.8 million Environmental Sciences Laboratory was authorized by Congress in 1974. The two-unit
structure, scheduled for completion in the fali of 1977, will be the first in the U.S. Energy Research and Development
Administration (ERDA) complex, and previously the Atomic Energy Commission, designed specifically for environmental
sciences research. It will house the Laboratory’s Environmental Sciences Division, the largest single environmental unit within
ERDA, with 20 years of research experience in the behavior and ecological consequences of radioactivity and trace elements
released to the environment. The division has established a position of nationai and international leadership in ecology and in
the application of concepts and techniques from physics, chemistry, and mathematics to environmental problems. Its major focus
has been on ecosystem analysis, terrestrial and aquatic ecology, and assessment of the environmental impacts of both nuclear
and nonnuclear power generation. .

The principal facility is to be a three-story laboratory and office building containing approximately 88,000 square feet of
space. Connected by a walkway to the main building will be a 14,600 square foot controlied environment and animal building.
The design emphasizes features expected to reduce annual energy consumption for heating, cooling, and lighting by some 60
percent compared to a similar building of conventional design and construction. These include use of more insulation in walls
and roof areas, reductions in the amount of window glass area, reduced lighting intensity, night shutdown of some energy-
consuming equipment, and recycling of discharged heat from exhaust stacks. Titan Southern Services Construction Co., Atlanta,
Georgia, has been selected as the construction contractor. The architect-engineer is Sanders and Thomas, Inc., Pottstown,

Pennsylvania.
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ESD assistant director
Nelson dies August 16

Daniel }J. Nelson died suddenly

August 16 at his 116 East Morningside:-

Drive, Oak Ridge, home. He was an
assistant director of the Environ-
mental Sciences Division at Oak
Ridge National laboratory.

Mr. Nelson, a
native of Roland,
[owa, received his
doctorate degree
in ecology from
the University of
Georgia. He'!
joined ORNL’s
Health Physics
Division in 1959,
and had served as
assistant director Mr. Nelson
of the Environmental Sciences
Division since its inception in 1970.

Survivors include his wife, Barbara
Wright Nelson; sons, Daniel Jr. and
Eric: mother, Mrs. Katherine Nelson
of lowa; three brothers and a sister.

Craveside services were held
August 18 at Oak Ridge Memorial
Gardens.

May 27, 1976

Carl Gehrs to coordinate
Synthetic Fuels-Life Sciences

Carl W. Cehrs has been appointed
Coordinator of the Synthetic Fuels-
Life Sciences Program at Oak Ridge
National Laboratory. Cehrs’ appoint-
ment was announced by Chester R.
Richmond, ORNL Associate Director
for Biomedical and Environmental
Sciences.

The conversion of coal into clean
synthetic fuel products is an urgent
national objective, but potential
hazardous substances are also
produced when coal is converted.
Cehrs will coordinate ail laboratory
activities that are directed toward
insuring that the technological
development of synthetic fuels
derived from coal is amenable to man
and his environment.

Eight divisions involved

The program will provide timely
information and data to insure that
potential hazards are identified and
characterized, and that methods for
monitoring them are developed.
Information will be developed on the
carcinogenic, mutagenic, tera-
togenic and toxic properties of
materials generated by coal conver-
sion technologies. The persistence,
transformation, food-chain kinetics
and fate of effluent components will
also be determined to allow a total
assessment of their potential impact
on the environment.

Eight ORNL divisions in the life-
sciences area are currently involved
in this interdisciplinary effort related
to coal conversion. Included are
Analytical Chemistry, Biology,
Chemical Technology, Energy,
Environmental Sciences, Health,
Health Physics and Information.

Wilt continue effluents post

During the past year, Cehrs has
served as interim coordinator of the
developing program, and has worked
very closely with Richmond and
representatives from the
participating divisions in program
planning activities for the Energy

y \

Carl W. Cehrs

Research and Developmental
Administration’s Division of
Biomedical and Environmental
Research and other organizations.

Cehrs, a native of Elmhurst, Ill.,
received his bachelor’s degree from
Concordia Teachers’ College, his
master’s degree in biology from
Kansas State Teachers College, and
his Ph.D. in zoology from the Uni-
versity of Oklahoma. He joined the
staff of ORNL’s Environmental
Sciences Division in 1972.

In addition to his new position as
coordinator of the Synthetic Fuels-
Life Sciences Program in which he
reports to Richmond, Cehrs will
continue as leader of the Coal
Conversion Effluents Project, report-
ing to Environmental Sciences
Division Director Stanley |. Auerbach.

Cehrs holds membership inseveral
professional organizations including
Sigma Xi, the Societas internationalis
Limnologiae, Ecological Society of
America, and the American Associa-
tion for the Advancement of Science.
He resides with his wife, Judi, and
three children in Oak Ridge.

100



Mid-Decade Changes

Speakers platform at ground-breaking ceremonies for the new énvironme 'tal sciences complex. Shown from left

to right are ORNL Director Herman Postma, U.S. Senator, Howard H.

, Jr., U.S. Senator William E. Brock,

Congresswoman Marilyn Lloyd, ORNL Deputy Director F|Oyd Culler, ESD Dylrector Stanley L Auerbach, Energy
Research and Development Agency (ERDA) Administrator Robert C. Seamans, Jr., ERDA Assistant Administrator
James L. Liverman, and Oak Ridge Operations Office (ORO-ERDA) Manager Robert Hart (September 12, 1975).

ERDA/DOE and the Department of Agriculture,
the program was left with DOE, and ESD. was
asked to take over management of the program.
Leadership for the program was provided initialy
by Bob Van Hook, then subsequently by Jack
Ranney, Janet Cushman, and Lynn Dye.

The environmental impact assessment project
was an area of continuing stress and action. An
example of this was the controversy that arose over
the licensing of the Indian Point nuclear power
plant on the Hudson River in the early 1970s. This
controversy resulted in a lo-year lega battle

between plant operators and conservation
organizations, EPA, and federal and state agencies
and centered on the need for closed-cycle cooling
towers to protect a major spawning area for striped
bass. ESD provided technica support and
population modeling expertise for the opponent
organizations. The licensing hearings and pressures
associated with them were very difficult. In part
because of these pressures, Phil Goodyear, an
outstanding young fisheries population ecologist
who had carried this burden for the initial years, |eft
the Laboratory for the Fish and Wildlife Service.
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Leadership was taken over by Webb Van Winkle,
augmented by Sig Christensen, and a little later by
Larry Bamthouse. Blaine Dinger, who had been
leading the overall impact assessment project, left
to work for the state of Wyoming. His replacement
was Bob Brocksen, an experienced aquatic ecologist
who came from Cdlifornia. The unit was further
augmented by Marti Salk, Patricia Cunningham,
Ben Parkhurst, Jm Loar, Glenn Suter, Joan Baker,
and Andy Robinson.

ORO considered the loca radioactive waste
disposal. Situation to'be a sengitive area. Jim
Duguid's hydrological studies had identified a
number of the problems associated with *Sr
leskage from the low-level waste burid grounds,
particularly the need to divert surface water from
infiltrating them. Under Duguid's leadership, the
first diverson system was designed and
implemented. As part of a generd divisond
reorganization that took place in the latter part of
1975, a new Earth Sciences Section was created to
replace the small waste management studies group.

Duguid was appointed head of the Section. The _

Section continued its studies a the buria grounds
while aso initiating
laboratory studies of a
more fundamental
nature. By 1978
activities of the Earth
Sciences Section had
increased considerably,
with much of its
efforts directed both
at the radioactive
waste buria grounds
and at a number of
new problems
associated with coal
and the disposa of its
by-products. It was a
frustrating period for
earth sciences, with
conflicting
management  attitudes
on what was needed in
research related to
remedia action
activities in the burial

grounds, as well as a shortage of qualified
geoscientists on the staff and difficulties in
recruiting and keeping them. Duguid left the
Laboratory in 1977 and Tamura took over the
leadership of the Section. Tom Lomenick joined
the Division to lead the burid ground technology
effort for a short period of time.

Another ‘major reorganizationa effort
occurred in the 1977-78 period. John Auxier, who
had succeeded Karl Morgan as director of HPD, left

_Ihe Laboratory to work in the private sector. This

gave Laboratory management the opportunity to
reorganize that division-a process that impacted
ESD aso. The Radiologicad Anaysis and
Assessments Section headed by Steve Kaye had
become a mgjor leader in the field and had grown to
a staff of 15 highly productive scientists, When
HPD was divided into two new divisions, Health and
Safety Research and Applied Health Physics, Kaye
was appointed director of the new research division
and his section was transferred to the new un|t

This left a void in ESD, but within ayear anda
_half the loss in staff and ] funding was more than
“made Up.

Soil scientist Robert Luxmoore {left) end technician Tom Grizzard taking samples and
datafrom the specialized subsurface soils study device on Walker Branch Waterghed.
The concrete face contains a series of sampling ports at different levels enabling
investigators to study changes in soil solution chemistry vertically and laterally (19751.
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The most important event in 1978 was the
completion of the hew building. The construction
period of 3 years, one year longer than originally
planned, was a frustrating one for Division
management. As a result of the 1974 nationa

recession, which had severdly impacted redl estate

development nationwide, the bid for construction
was much lower than estimated, but the contractor
firm seemed to have difficulties meeting
congtruction timetables. It was also a period of
frenetic activity. The additional funds resulting
from the low bid were more than welcome, but
much equipment, previoudy eiminated due to a
projected lack of funds, had to be respecified and
justified. In addition, the changes in staffing and
research programs had to be taken into account in
planning laboratories and staff housing.

Finaly, the building was declared available
for occupancy and the process of moving could
begin, a process that would require both planning
and organizationa skills, Two individuals played
key roles in this complicated but ultimately
successful effort. One was our long-time Plant
and Equipment Division engineer, Charlie Abner;
the other was an ESD research engineer, the late
Bill Boegly, who, in his usual quiet and unassuming
way, organized the moving schedules room by
room, unit by unit. Boegly and Abner had been
going over the building blueprints amost
continuoudly since congtruction began and turned
up numerous errors in planning or congruction.
Their vigilance proved to be invaluable not only
for the resdent Architect Engineer, who
represented the design firm and who wanted to
turn out a first-class building, but also, of
course, for ESD Division Director Stan Auerbach,
for whom the building would be the culmination of
a 20-year career devoted to the creation of
ecologica and environmental research facilities at
the Laboratory.

The building, which was the first to be
constructed in over a decade a ORNL,
incorporated many new features that reflected its
role as an environmental research facility. The
placement of al power and telephone lines
underground, for example, may not appear to be
significant, but it represented a radical change from
previous loca congtruction techniques. Other

innovations included earthquake-resistant
congtruction, earth-tone bricks, zonal heating and
cooling, and energy conservation measures.

Well before ground had been broken for

__congtruction, Ed Struxness and Dan Nelson were

urging that the building have an outside decoration
that would also reflect its role and purpose.
Although this idea was dmost unprecedented in
AEC/ERDA/DOE construction philosophy, it was
being applied to other government buildings.
Armed with this information and the support of
DOE headquarters, Auerbach was able to convince
ORO to fund an external mura or logo. Struxness
was acquainted with the well-known artist and
potter Charles Counts and approached him about
undertaking this assgnment. Counts was interested
and submitted a design, which was eventually
accepted, that caled for modifying the brick work
on the southeast wall as a suitable background for a
mural. As an abstract expression of the
environment, the completed mura had both
proponents and opponents on the staff, but it
received considerable praise from members of the
community and from visitors, who appreciated its
design and appearance.

The decade of the seventies was a tumultuous
one for ecology, the environmenta movement, and
the Laboratory. In 1978 President Carter visited
ORNL, the first sitting President ever to do so, and
received specia briefings on various aspects of
Laboratory programs. One of the individuas
chosen to address the President was Sandy
McLaughlin, who talked on the subject of ecological
and environmenta impacts of air pollution.
Unfortunately, because of security restrictions and
time limitations, President Carter did not visit the
new environmental sciences laboratory, but the
building was given specid prominence on the
commemorative coin that was presented to him.

For the Division, the end of the decade and
the occupation of the new building provided an
opportunity to look back a what had been
accomplished a ORNL in ecology. The occasion
for this was the forma dedication that was held on
February 26-27, 1979. The dedication was given by
Ruth C. Clusen, Assistant Secretary for the
Environment for DOE. Also present were key
officials from NSF and EPA The program was
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President Jimmy Carter receiving a briefing on the new Environmental Sciences Building
mural from Laboratory Director Herman Postma during the President’s visit to ORNL in
1978.

entitled Perspectives in Ecology, and the speskers Dedication Volume: “The dedication of the new

were outstanding scientists, al of whom had a Environmental Sciences Laboratory coincided with
previous association with ORNL. These were the 25th year of the establishment of the science of
John E. Cantlon, Frank F. Hooper, Eugene P. ecology at Oak Ridge National Laboratory. That

Odum, George M. Woodwell, Frank L. Parker, quarter century witnessed the evolution of ecology
George M. Van Dyne, Bernard C. Patten, and from an obscure, backwater discipline of biology to

Frederick E. Smith. As noted in the Preface to the  a broadly used, everyday household word.”
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Aquatic ecologist Jack Mattice using underwater Researchers Lynn Dye Wright and Jack Mattice
sampling device for aquatic insects in lower Clinch emptying bottom sediment sampling device 11976).
River (1976).
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Ron McConathy and assistant making photo- Technician Jay D. Story weighing a young bobcat

synthetic measurements in tree foliage on Walker live-trapped on the Oak Ridge Reservation. This was

Branch Watershed (1976). part of an ongoing study of the predator populations
in the area (1979).
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Research which will aid in the
management of stream and river
systems is being conducted by ORNL
for the National Science Foundation
{NSF). The work is being carried out
under a $1.3 million interagency
Bgcr’egmem between NSF and the

The three-year program, titled
‘‘Material Spiraling in Stream
Ecosystems,” was begun in 1978 by
the Environmental Sciences Divisic N .
which has more than 20 years of o =
research experience on the behavior o
and ecological consequences of -
radioactive and trace elements
released to the environment.

Data useful )
“Spiraling” is a term used to ¥
describe the reutilization of nutrients®
by aguatic organisms as the nutrients.
are transported downstream. Streams
are unable to recycie nutrients in
place because of the continuous, uni-

directional flow of water. However, ]
nutrients released upstream can be
reused by aquatic organisms

downstream,

The objective of the research is to

test the hypothesis that biological
mechanisms have evolved in stream
ecosystems to enhance the
reutilization of nutrients released
upstream, and to retard the rate at
which the nutrients ate transported
downstream. Information obtained
from the program will enable
scientists to determine the ability of
streams to recover from theimpactof
pollutants and aid in understanding
factors which regulite the
productivity of streams.

‘Uving’ streams

The researchis being conducted in
a series of field and laboratory
® xpcrimenfr using radioactive and
stable isotopes as tracers to ten the
effects Of organisms, such as algae,
bacteria, fungi, aquatic insects and
fish. on nutrient spiraling in streams.
Preliminary studies at Walker Branch
Watershed, a 25Q-acre forested
landscape located near ORNL,
provided information on major
mechanisms and pathways of nutrient
spiraling, and pinpointed areas of
biotic adaptation which required
further investigation.

Using data from the field studies,
scientists have developed methods
for testing the hypothesis about
streams in artificial systems that
simulate natural conditions. Eight of
there “living streams” have been
constructed in greenhouses at the
Laboratory.

The chanriels are approximately 65
feet long, 10 inches wide and five
inches deep. They can be linked
together with module attachments to
allow for adjustments in stream
length. The streams, which are
supplied by water from a nearby well,
are slightly sloped to allow for the
kind of continuous flow that would
exist under natural conditions.

Useof these artificlal streams allows
the researchers to maintain careful
control of the hydrologic inputs and
outputs and the aquatic organisms in
the system. They are also able to
isolate various “pieces” of the
nutrient ¢ycle and examine them in
detail without disturbing 4 natural
system. : . b

(Please see page 8)
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‘Living stream’

{Continued from page 1)

The primary elementsto be studied
are phosphorus and nitrogen. These
are essential nutrients of all aquatic
systems, although cycling and
availability of their various forms are
not well understood. isotopically
labelled nutrients will be released
simultaneously into the channels, and
the intake and release by the various
stream components will be
monitored.

By simulating conditions in a
natural stream while, m i
control over its_compo t
scientists wilt be able to determine
the relative availability of different
forms of phosphorus and nitrogen in
flowing waters and, thereby. increase
their understanding of this key aspect
of stream nutnient cycling.

Field studier of streamspiraling will
continue at Walker Branch
Watershed and at Coweeta
Hydrologic Laboratory in the
Southern Appalachian Mountains.
near Franklin, N.C.

Deliberate pollution

Stream spiraling studies at Coweeta
will involve intentionally polluting a
natural stream with a pesticide to
determine how it will affect the
stream’s ability to recycle and retain
essential nutrients.

ferry W. Elwood, ). Dennis
Nmboid and Robert V. Q'Neili,
ORNL Environmenta
Division, are principal in
for the program. The experiments at
Coweeta are being conducted in
cooperation with |. Bruce Wallace of
the University of Georgia.
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Chapter 6

New landscaping complete at ORNL Aquatic Ecology

When landscape architect Larry
Rackstraw looked at the jumble of
dirt, rocks and weeds in front of the
ORNL Environmental Sciences Divi-
sion’s Aquatic Ecology Laboratory
mne months ago. he saw a stream
bed. complete with boulders, bam-
boo. rhododendron and azaleas.

Rackstraw’s vision i1s now a reality
with completion of landscaping
around the recently enlarged build-
ing and its exterior research
facilities.

The aquatic research
theme is reflectedin Rack-
straw’s design, although
those stylized ‘ponds’
never will be filled with
water.

Inside the building are tanks for
studying energy-related stresses on
aquatic life Outside, to the rear, are
17 plastic-lined ponds for larger-
scale experiments on long-term eco-
logical effects of synthetic fuel spills.

But it 18 the landscaping in the
front of the building that first draws
the attention of the passer-by The
aquatic research theme ts reflected
I” Rackstraw’s design, although the
stylized “stream” never will be filled
with water. “We didn’t want to
create a wet pond or stream because
of the maintenance it would entail.”
said Rackstraw. “However, | think
the overall appearance will have a
pleasing visual impact not only on
those who work in the area. but also
on visitors during the World’'s Fair.”

The aquatic lab, along
with the new Visitor Over-
look and the Graphite
Reactor, will form a triad
of tour opportunities for
visitors later this year.

The Aquatic lab, along with the
new Visitor Overlook and the Gra-
phite Reactor, will form a triad of tour
opportunities for visitors later this
year. Each area will house displays
depicting research and development
at the Laboratory. Life sciences pro-
grams will be featured in the aquatic
lab.

Rackstraw’s design earlier was
endorsed by the ORNL Landscape
and Architectural Review Commit-
tee. I was surprised and pleased
that so much couldbe doneforarela-
tively small outlay of funds.” said
review committee member Dave Rei-
chle, associate director of the Envi-
ronmental Sciences Division.

“We wanted to come up with a
landscape design that would be both
attractive and efficient,” said Rack-
straw, who now is working on the
master plan for site development at
Y-12

“Since we are using a ground-
cover, hypericum. instead of grass
around the building, no mowing will
be necessary. and the bamboo
around the stream bed will eventu-
ally get thick and can be transplanted
to other areas,” Rackstraw added.
The rest of the ptantings include rho-
dodendron, azalea, flowering dog-
wood, redbud and flowering quince.
Pines on the east separate the area
from other research facilities.

“We've had lots of favorable com-
ments from visitors,” said Webb Van
Winkle. head of the aquatic ecology
section in the Environmental Scien-
ces Division “It's a very innovative,
impressive design, and #t makes for a
more attractive place to work.”

The rest of the plantings
include rhododendron,
azalea, flowering dog-
wood, redbud, flowering
quince and pines to separ-
ate the area from other
research facilities.

Project engineer for the Aquatic
Ecology Laboratory addition was
Pete Sothman Jr. of Nuclear Division
Engineering.

Laboratory

LANDSCAPE ARCHITECT Larry Rackstraw, right, points out a feature
of his design for the new Aquatic Ecology Laboratory grounds to Cou-
tent. left, and Van Winkle.

DRNL ENVIRONMENTAL SCIENTISTS take a sample from one of the
environmental research ponds at the rear of the Aquatic Ecology Labor-
atory.

LOOKING OVER THE STREAM BED” that isa prominent feature of the laboratory’s landscaping are, from
left. Chuck Coutant, senior ecologist in the Environmental Sciences Division; landscape architect Larry
Rackstraw: and Webb Van Winkle. head of the division’s aquatic ecology section.
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7. THE CONTROVERSIAL EIGHTIES

As the decade of the eighties began, a new,
conservatively oriented administration was signaling
a departure from the environmentaly proactive
Carter adminigtration. However, the public and the
Congress showed no signs of diminishing concern
about environmental issues. In fact, the opposite
was the case. In spite of the Reagan
adminigtration’s attempts to downplay or curtall
government support or activity in environmental
protection, magor issues emerged.

ESD continued to operate under the matrix
organization that had been established a few years
earlier. The 1980 organization charts (there were
two) showed five sections (Aquatic Ecology, Earth
Sciences, Environmental Resources, Terrestrial
Ecology, and Administrative Services) and seven
programs (Advanced Fossl Energy, Fuels from
Biomass, Environmental Impacts, Low-Level Waste
Research and Development, Toxic Substances,
National Low-Level Waste Management, and
Waste |solation). It was a cumbersome
arrangement, yet typica of a number of the larger
divisons in the Laboratory, and ESD was well on
its way to becoming a very large divison.

The new decade also witnessed the retirement
of Ed Struxness. While Karl Morgan had provided

genesis in the previous decade or even earlier, a
newly senditized public was beginning to call for
more and more action on what they perceived as
maor threats to the environment.

The problem of acid rain or deposition had

aready been identified by researchers. Reichle and
his colleagues had been writing proposals to DOE
for severa years, only to be told repeatedly that
there was no acid rain problem in the United States.
They persisted, however, and soon the Electric

the broad insight that led to the establishment of .

ecology, it was Struxness who made it an
operational redlity. His direct guidance and’
counsdling provided many of the insghts and
directions that enabled the program to achieve its
early goas. Struxness was a superb organizer and
builder of programs. He was able to guide these
programs to the advantage of the Laboratory even
when they were not popular. He brought a driving
enthusiasm to his tasks, which led to a degree of
success even when the projects were inadequately
supported. Struxness was responsble for
organizing a least three mgor programs-the
high-level waste disposa effort, which included
the sdt repository and the hydrofracture effort;
the Clinch River Study, one of the country’s first
interdisciplinary, integrated risk (then called
hazard) assessment projects; and the Environmenta
Impact Statement Project.

Although many of the magor research projects
under way by the beginning of the 1980s had their
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Technician Bill Selvidge operating acid rain
apparatus. The device delivers artificial rain acidified
to predetermined levels to plants mounted on
turntable below (1978).
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Power Research Ingtitute (EPRI) recognized
ORNL’s unique talents in plant physiology and
agreed to fund ESD. This recognition enabled
ORNL to develop a nationa visihility, and soon
EPA approached ESD to work on problems related
to acid rain. ESD scientists Dave Shriner and
Sandy McLaughlin began active field and laboratory
research efforts. Early in the decade Congress had
authorized a multiagency 10-year National Acid
Precipitation Assessment Program as part of mgor
energy legidation. The Act caled for management
of the program to be carried out by four of the
DOE nationa laboratories. Although the four
laboratories (ANL, ORNL, PNL, and Brookhaven
National Laboratory) would play various research
roles in the program, they were not given the
responsibility called for in the Act. An interagency
effort emerged that was coordinated through the
Council on Environmental Quadity, with much of
the research effort funded through EPA, USGS,
and other agencies. ESD staff were involved in
several aspects. Steve Lindberg, using facilities
constructed on Walker Branch Watershed and

the 0800 field experimental area, began his
pioneering researches
on dry deposition.
Sandy McLaughlin
designed and built a
state-of-the art plant
exposure facility in
Building 1506. He
aso initiated under
EPA auspices a major
tree-ring analyss
survey of what
eventudly would be
16,000 trees in the
southeastern United
States, a study whose
preliminary findings
generated political
controversy. The
Plant Physiology
Group was augmented
at this time by
Richard Norby and
Paul Hanson. A new
dtaff soil scientist,

Dale Johnson, came from the University of
Washington and began a mgjor series of soil studies
on Walker Branch Watershed. The experimentd
field study Site at the 0800 area was enlarged with a
new experimental facility consisting of 36 open-top
field chambers, which could be subjected to
controlled doses of acid precipitation while being
excluded from norma rainfal. This site became a
research base for the new group of plant scientists
who were led by George Taylor.

By the middle of the decade, EPRI, whose
environmental research programs were influenced
by former ORNL staff (Bob Brocksen, Bob
Goldgtein, John Huckabee, and Jack Mattice) who
had taken key positions in the new organization, had
funded a major integrated forest research program
on acid deposition led by Ernie Bondietti, Dale
Johnson, and Steve Lindberg. In another EPRI-
funded study, Jerry Elwood and Pat Mulholland
examined the water chemistry and ecology of acidic
and nonacidic streamsin the Great Smoky
Mountains Nationa Park in Tennessee and North
Carolina and in the Adirondack Mountains. of
New York.

Staff member Sandy McLaughlin standing beside gas exposure chambers for higher
plants. McLaughlin was responsible for the conceptual design of this state-of-the-art
apparatus {1 9801.
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Trabalka appointed manager of ORNL program

John R. Trabalka has been appointed manager
of the Global Carbon Cycle Program in ORNL's
Environmental

Division

The long-term national
research program s con-
cerned with determining
the amount of carbon. in
the form of carbon dioxide,
g ejected to the atmosphere
and absorbed from it by
1 global vegetation, soils
* and oceans. Many scien-

Sciences

Trabalka will oversee projects sponsored by
DOE’s Carbon Dioxide Research Division at ORNL
and #n nine universiies and research centers and
is résponsible for supervising the development by
1985 of an overall assessment of the state of
knowledge on the global carbon cycle

Trabalka holds BS. MS. master of public health,
and PhD degrees, the latter in environmentat
health sciences, from the University of Michigan
He joined the Environmental Sciences Division in
1971, where his research specialities have been
the transport of radionuclides and other potentially

The Controversial Eighties

tists believe increasing
d 5 atmospheric levels of car-
Trabalka bon dioxide, caused by
fossil fuel burning and deforestation, could lead to
a global warming — the so-called “greenhouse
effect” — since excess carbon dioxide could trap
heat now radiated back into space
Trabalka. assistant manager of the program
since 1982, succeeds David £, Reichle, who has
managed the program in addition to his duties as
associate director of the Environmental Sciences
Division.

toxic materials n food chains and their effects on
aquatic life.

He 1s a member of the American Geophysical
Union, Health Physics Society, Ecological Society
of America andthe North American Benthoiogical
Society. He served as an editor for the proceedings
of the Fourth National Radioecology Symposium
and was cochairman of the ORNL 1983 Life Scien-
ces Symposium on the global carbon cycle.

Trabalka. his wife, Betty. and three chnldren Ilve
i Oak Ridge

Norman H. Cutshall
heads ORNL section

Norman H. Cutshall has been named head
of the earth sciences section in the ORNL
Environmental Sciences Division.

Cutshall, formerly
low-temperature geo-
chemistry. group leader
and low-level waste
program manager in
Environmental Scien-
ces. succeeds L. Dean
Evman. Eyman has §
been appointed man-
ager of the lead office ==
located at ORNL = for
DOE’s new national
Hazardous Chemical
Program.

The earth sciences section, an interdiscipli-
nary group of chemists, geologists, ocean-
ographers and other environmental
engineering specialists. studies natural pro-
cesses by which hazardous wastes move rn
the environment and designs more effective
approaches to waste disposal and storage.

Cutshall. who holds BS. MS and PhD
degrees from Oregon State. first joined the
ORNL staff in 1967.

He 18 a member of the Amertcan Geophy-
sical Union. American Chemical Society,
Amertcan Socretv of Limnologv and Ocean.
ography. Canadian Nuclear Socretv and the
Nuclear Regulatory Commission’s Hydrology
and Geochemistry Review Group.

Cutshall, his wife, Cheryl. and their daugh-
ter live in Oak Ridge.

Defense Waste

BAKER’S ANNUAL VISIT In his annuaf visit to ORNL, U.S. Senator Howard Baker (center, left
photo) was briefed et the Environmental Sciences Division by Division Director Stanley
Auerbech fright} end Sandy Mclaughlin, who discussed ORNL studies of the effects of
atmospheric pollutants on regionsl forest growth. At the Fuel Recycle Division (photo on rightl,
Baker tried his hend with the M-2 Telemanipulator. Observing his efforts are Division Director
William Burch tright) end Dan Kington.
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7 JAn 1933

JOURNAL EDITORS _ ORNL environmental scientists Marshall
Adams, left, and Webster Van Winkle have been named to the editorial

board of the American Fisheries Society and will serve as associate
editors of the society’s journal, Transactions of the American Fisheries
Society. Adams is associate editor for publications in warmwater ecol-
ogy and Van Winkle will edit publications in modeling and statistics.
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NEW RESEARCH PROJECT- Under 8 new contract with the Electric Power Research Institute
{EPRI}, ORNL researchers #8ré managing & national project to 8sse@ss the effects of atmospheric
deposition on forest systems. From left are Stanley /. Auerbach, ORNL Environmental Sciences
Division director; Steven E. Lindberg. Division research staff member and technical leader for the
study's atmospheric/canopy task; end John Huckabee, manager of EPRI's Ecological Studies
Program.

ORNL researchers to manage
national environmental study

Under a four-year, $8.2 million contract with
the Electric Power Research Institute {EPRI),
Palo Alto, Calif., ORNL environmental
researchers are managing a national project to
assess the effects of atmospheric deposition,
including acid rain, on forest systems.

The project, which began last month, Is the
biggest yet undertaken under EPRI’s Ecological
Studies Program. It involves field research at
nine forest sites in New York, North Carolina.
Tennessee and Washington to investigate the
role acid deposition plays in producing changes
in the cycling of forest nutrients. Special
attention will be given to areas of forest
dieback.

Objectives of the project are to investigate
both short- and long-term effects of
atmospheric deposition on nutrient Cycles on a
regional scate. Two important questions to be
answered will be, first, whether acid deposition
can be linked to nutritional changes that affect
forest productivity, and second. which key
natural processes regulate both the acidity of

dry end waet deposits end the effects of such
deposits on forest element cycling.

The goal is to provide better scientific
information to guide future regulatory and
legislative judgments on appropriate controls or
needed remedisl actions.

“The health of forests end the impact of
acidic depositions, including acid rain. 1s one of
the, mosgt active aspects of the environmental
poliution debate,”” explained John Huckabae.
EPR! Ecological Studies Program manager, at a
recent ceremony announcing the project. *‘In
this study we are seeking the necessary
scientific understanding of the factors and the
interactions behind forest decline.” he said.

Co-sponsors with EPRI are the Empire State
Electric Energy Corporation end the New York
State Energy Resesrch and Development
Authority. Subcontractors and participants
with ORNL are Duke University; the
Universities of Georgia. Michigan, Pennsylvania

and Washington: the State Universities of New
{Pless® turn to page 3)
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New ORNL project

{Continued from page 1}

York at Albany end at Syracuse; and the U.S.
Forest Service.

Ernest A. Bondietti, group leader in ORNL’s
Environmental Sciences division, is manager of
the project. Dale W. Johnson and Steven E.
Lindberg, Division research staff members in
biogeochamical cycling and environmental
chemistry. are technical leaders for the soil
chemistry and atmospheric/canopy tasks,
respectively.

“While disagreeing on the causes of forest
decline, most scientists agree that several
interacting factors likely are involved,”
Lindberg said. “This study. for the first time.
will attempt to quantify how atmospheric
deposition end canopy and soil processes are
linked to a forest’'s nutrient status and overall
health.” he explained.

The nine research sites include both dying
and healthy forests representing a range of
climate. air quality, soil type and vegetation
conditions, as wall as different concentrations
of acids in the atmosphere end different
concentrations of sulfur. nitrogen and hydrogen
in the soil.

Three forests. one of Douglas fir, one of red
alder and one of subalpine fir. were chosen as
sites in the Cascade Mountains of Washington,
along with a loblolly pine forest on the Oak
Ridge Reservation. Also selected were two
spruce forests and one stand of beach 1 the

. Great Smokv Mountains National Park, a mixed

hardwood end & white pine forest at Coweeta,
N.C.. a Huntington Forest beech stand near
Syracuse, N.Y.. and four stands of spruce and
fir on New York’s Whiteface Mountain.

Five other U.S. forests and sites in Canada.
Germany and Norway may be added later.
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NERP Ecological Study Center offers
‘hands-on’ program for local schools

A new National Environmental Research Park
{NERP) program. the Ecological Study Center.
began on an experimental basis this spring a,
ORNL

In the pasit, the NERP, which wasestablished by
DOE for providing protected land areas for
research and education in the environmental
sciences and demor of the envi 1
compatibility of energy technology developments.
limited its research opportunities mainly to univer-
sity scientists and students. With the new NERP
Study Center. however. the full potential of the
research park {comprised of 5,500 hectaresol fed-
erally owned land) as a public demonsteation area
can now be realized by other age groups.

Under the direction of pat Parr, an e&cé&t in
the Environmental Sciences Division and coor-
dinator for the Oak Ridge NERP, the center will

o R T

T iT

contribute to the environmental education of
young people in the surrounding school Systems
by providing outdoor experiences with 8@ half-day
field activity that p ] p
tations.

The NEAP provides teachers with introductory
ecology information to lay the groundwork for the
field-learning activity. The “hands-on” program.
which is geared to accommodate elementary. jun-
ior and senior high school students. has provided
Study units in resource allocation in a smatl-mam-
mal community and faunal and floral succession in
fallen logs.

Because of the pilot program’s Success this
spring, study umits will be offered in the fell on a
limited basis. For more information on the center.
parr can be reached et 576.6123

TYPICAL SMALL MAMMALS — Parr (third from right) shows Robertsville Junior High Schoo!
students, the firs, participants in a pilot program offered by the Ecological Study Center. smait

mammals typical of those found in East Tennessee forests.

July, 1984

d

RECORDING DATA — § record
half-day field activity et the NEAP.

1 dats on & smail-mammal habitat during their

WRAP-UP SESSION — Parr {standing et left) discusses the student’s fiedd experience in 8 wrap up
session On resource aflocation in a small mammal community.

L 19)deys
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View of the 0800 Experimental Area’s facility for air pollution research on higher
plants. The acid rain research facility is at the upper left and the general purpose
air pollution open-top chamber facility is at left center (1988).

Close-up view of the acid rain research facility. The framing over the open-top,
plastic wall chambers contain movable covers which were programmed to cover
the chambers during a rainfall. At the same time, each chamber received
artificial acid rain or control rain through a series of jets mounted above the
chambers. Artificial acid rain was prepared in various concentrations of acidity
and stored in tanks until required. The entire operation was controlled and
monitored by a computer system (1984)}.
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Meteorological and acid deposition monitoring station located on top of Walker
Branch Watershed. This station was part of the National Acid Deposition
Monitoring Network. Researcher Steve Lindberg explains apparatus to technician
Jan Coe (1981).

Howard Baker (U.S. Senator from Tennessee) discussing acid rain and related air
pollution problems during one of his periodic visits to the Laboratory. Left to right
are Senator Baker, David Shriner, Stanley Auerbach, and Sandy McLaughlin.
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NERP used as site for wildlife research study

I S
. and Pat Parr, manager of the

Jane Griess (ieft), L

Patk (NERP), study tracks left af one of the

OokRidg
30 scent stations set up on the NERP,

Bobcots. foxes and minks are just
a few of theknown furbeoring anim-
als that consider DOE's Oak Ridge
Reservation home

Sc sovs Jane Griess. @ University of
Tennessee graduate student in the
Department of Forestry. Wildlite and
Fisharies Griess recently completed
a preliminary assessment of the vis-
itation hobits Of turbearing animals
using “scent stations” set up on the
Notional Environmental Reseorch
Pork (NERP)—a 13.000-ocre grea on
o Reservation thot is available for
environmenial resecrch by scientists
from universities, colleges. foundo-
tions and research facilities

Area plant

Eight sites of rare of endangered
plant speces on DOE's Oak Ridge
Resefvation have bee” added to
the Tennessee Natura! Areas
Registry

According 1o Pot Por. manager of
the Oak Rigae National Environ.
mental Research Park (NERP). the
lennessee Natural Areas Registry
protects land not owned by the
state thot is known to hove cut-
stonding ecologico! or geologico!
signiticonce. Under criterio estab-
lished by the Department of Conser-
vation’s Ecological Services Division,
such areas include representatives
of plant community types. rore spe-
cios of plants, ond areas with scenic
and recreationai volues

Porr described one of the eight
newly registered areas os the best-
known remaining exampie of a
cedar barren community, igentified
by the state asa plont community in
criticol need of protection.

Cedar borens. Porr explained. are
Open greas of extremely thin. cherty,
silt loom soil thot ore dominoted by
grosses. legumes ond composites
with scoftered red cedars. Once
more widespread in East Tennessee.

Grss sad scent stohons—small
circular areas containing on animal
attractont ond surrounded by
ciean. dry dirt-hove bee” used for
mony yeors by tneU S Fish and Wild-
ife Seice and stcfe wilglite ogen-
ces a s
dgetermining trends i cormvore
populations “The University of Ten-
nessee has been studying comvore
population sihes since 1970 and
specmcolly dying raccoons—10
dehneore raccoon abundance |7
sevetal locations throughout
Tennessge—tor the post three
veors.” Grigss added

A total of 30 NERP scent stations,

@ procheal means

operated from April 1985 10 Jonuory
1984, werg locoted ot 0.2-mieé inter-
vols atang three ines located in dif-
ferant areas of the Reservation

Using boocat unna os on attrac-
tant. Griess wos able to igentity the
fracks of cnimo!s thot frequented
the stations. The ime. date. weather
conditions and type of hobitat ot
each station were recorded

In all. Griess tound ewvidence of
frocks from  eight  cifferent  fur-
becrers: bobeeot. rec fox. gray fox,
raccoon. opPDOSSUM. stripad skunk
mink and Eastern cottontall Trocks
trom deer ond smMoiler Mommals
such os field mice. squirels ong
chipmunks. glsc werg noted

Because bobcat unne was used
s the attractont. the most frequent
visitor by for wos the bobco! How-
aver. o lorge number of white-toied
deer aiso visited the stations “This™
exploned Gness. s que prmaonly 1o
the fact that Ceer are cunous
animals.”

Although Griess soid she hod
hoped to find coyole ond Eastern
cougor tracks. since sightings of
cougors hod been reported and
road-kiled coyote corcosses had
been Collected by biologists. no evi-
of dence was found during this study
to substantiote then presence oh
the Reservation

in addition to igentitying the vor-
iety of fubeanng animals In the
pork. the study ponted cut the
importance of species ond nabitat
diversity ‘Without hobitot diversity
there would be no species Giversity.”
Griess said

It olso was noted that the greoter

the diversity of plant species the
more frequently visits were made tc
the scent statons ong the greofer
the diversity wos among the fur
pearers By the some token. the
fower the vanety of plant species
the fewer the visits ond the less
diverse the onimal species

The NERP offers severa! aavar-
tages for wildife research which 15
coorainated with th e Tennessee
Wildiife Resources Agency pro-
tected lonc areas © lorge doto
base of information on the Qok
Ricge Reservation. ond close prox-
ity 10 taboratory fociities ong
crec colieges ond universities INd-
viduais inferested in doing research
on the Cak Riage NERP snouid cor.
toct Pat Porr. monager of the Qok
Rigge Notiona! Environmentol
Research Pork. 01576.8123

species to be protected by state

most of IME borens hove been
heavily disturbed o completely
destroyed

Also registered os State Natural
Aveos on the reservontion ore stands
Of Canade hemlockwithmododen-
oron  understory. relic  stanas of
northern white cedor and swamp
forest. Tall larkspur. southern-rein
orchid, bush-honeysuckie. faise fox-
glove. auricled gerordic. blazing
stor ond prome gologenrod are
omong the rare of threatened
plants found in the oreas

“Reseorch hos been initioted to
obtain more information cbout the
indiviguol species and ther specific
environmantal requirgments, so that
the habitots con be protected ond
maointoined 1IN 1he woy most bene-
ficiol 10 eoch plant population or
community.” Parr said

Besiges providing o protectec
oreo tor research. the Ook Ridge
NERP stotf 15 tesponsible for identify-
ing ond protecting endangered.
rare or tregtenad speces of veQe-
tohon on the reservation. as well Qs
preseving areas representative of
the southern Appolachion 1egion o

Pat Parr.

Pork. examines plonts

of the National

growing in one ot the newly registered Stale Notural Nocx on he OokRidge Reserva-

ton. Patr works in conjunction with he T

' of Conse in

@ optimum sk

those with uniQue biotic fectures
Information ¢an be obtained by
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contacting Par ot National Environ-
mental Reseorch Park, ORNL
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April4, 1985

energy systems
people . . .

Barbara T. Walton, research associate in the
Environmental Sciences Division at ORNL, has
been elected president of the Society of
Environmental Toxicology and Chemistry
(SETAC).

SETAC is a 1 ,000-member professional
society established to promote research.
education and training in the environmental
sciences. Walton. who is currently serving as
the organization’s vice president and editor of Walton
special publications. will become president this
fall.

energy systems
people . . .

Steven E. Lindberg, research staff member
in the Environmental Sciences Division at
ORNL, was recently awarded the Alexander
von Humboldt Foundation Research
Fellowship.

Lindberg

The award is designed to promote scientific
cooperation between universities and research
institutions in the Federal Republic of
Germany and the United States. Lindberg
plans to work for one year at the University of
Gottingen, West Germany, where he will
study nitrogen and trace metal deposition to
forests.
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ESD had been interested in problems related
to the carbon cycle since the 1960s because of its
interest in forest ecosystem processes. The IBP
biome program served to extend ESD’s carbon
interests to a worldwide scale. During the previous
decade, an ORNL team provided an assessment of
the global CO, problem. The NSF-sponsored |1BP
had provided the means to quantify the pools and
fluxes of carbon in ecosystems. The goa to
establish a globa carbon project with the objective
of determining whether world forests are a source
or sink for carbon became a redity. In the early
1980s DOE established a national climate change
research program and ESD was given a lead role in
the carbon cycle research phase. ESD aready had
a 2-year lead in carbon cycle research based on an
earlier proposa by Reichle and Shugart to mode
fossl CO, releases uptake by forests. ORNL’s CO,
program was led initialy by Dave Reichle and John
Trabalka, assisted by Larry Voorhees. Scientists
involved included Bill Emanuel, Mac Post, and
Tsung-Hung Peng, with others to come. ESD
research has focused
on the globa carbon
cycle, especidly in
relaion to vegetation.
It developed the most
detailed globa models
of the biosphere and
coupled these to
atmospheric and
oceanic carbon
models. In 1982 the
Carbon Dioxide
Information Analysis
Center (CDIAC) was
established at ORNL
to serve the DOE CO,
research program.
CDIAC was modeled
after the information
analysis center concept
developed by Alvin
Weinberg. Although
the program was not
initialy established in
ESD, a new Division
staff member, Mike

Farrell, was placed in charge. Soon joining him
from ESD were Bob Cushman, Paul Kanciruk, and
Ray Millemann. Under Farrdl’s leadership CDIAC
has become a world center for carbon dioxide-
related information and is in the process of
becoming the tenth U.S. World Data Center.
Although lacking a cohesive geosciences
research effort, the Division (and the Laboratory)
continued to make progress in that direction. The
Earth Sciences Section led successively by Tammy
Tamura, Norm Cutshall and most recently by Steve
Stow, was striving to contribute in a number of
areas, including the low-level waste program,
synthetic fuels program, nuclear programs, and
EPA-supported efforts in leaching studies. There
was a heavy influx (and turnover) of staff, visitors,
and students. Key individuals by that time included
Norm Cutshal, Ed Davis, Bob Fitts, Steve Haase,
Dale Huff, Gary Jacabs, Lauren Larsen, Mary
Moran, Curt Olsen, Brian Spalding, Steve Stow,
Leroy Stratton, Ralph Turner, and George Yeh.
Many of these individuas would have key roles and

Large-scale lysimeter test facility used to characterize the leaching properties of mixed
industrial and municipal wastes co-disposed in landfills. This apparatus was used to
develop a laboratory extraction test for the U.S. Environmental Protection Agency. ESD
technicians operating the system were Joe Gooch (left) and Milt Sealand (right) (1982).
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make contributions to many aspects of the on-site
and off-site nuclear waste disposal issues as well as
to related problems in the earth sciences.

In the late 1970s, a Auerbach’s invitation,
the Russian hiologist and chemist Zhores
Medvedev was invited to ORNL to give a seminar
on his recently published account of a major
nuclear accident that had occurred in September of
1957 on a secret Soviet aomic weapons complex in
the Ura Mountains. In his account he alleged that
this accident had serious hedth and ecological
consequences. He believed that, in spite of
censorship, definite clues to the location and extent
of the accident were contained in Soviet
radioecologica literature. He came to ORNL
because he had been advised that it was a world
center for radioecology and he wanted to enlist our
ad in corroborating his findings. It was an exciting
chalenge. Fortunately, in the person of John
Trabalka, ESD had a scientist who could read and
understand Russian and was gifted with exceptiona
analytical ability. Trabalka, assisted by Dean
Eyman and Auerbach, undertook the task of
collecting, organizing, and interpreting the Soviet
information. Using plant, animal, soils, and lake
data given piecemeal in over 50 Soviet open
literature papers, he was able to pinpoint the
location of the accident (Cheliabinsk-40 and
Kyshtm in the Southern Urals) as well as ascertain
the circumstance, magnitude, and possible causes of
the accident that supported Medevedev's generd
hypothesis. In addition, the team uncovered
evidence of major radiation contaminations of
nearby lakes and rivers that could not be attributed
to a single event such as an accident but rather was
indicative of continuing and deliberate release of
high levels of radioactive fisson products over a
long period of time. The magnitude of these
releases were later determined to be greater than
the Chernobyl nuclear accident of 1986. A mgjor
paper was prepared for submittal to Science. There
was, however, a certain amount of controversy
about Medvedev's story, especidly his alegation
that the explosion was related to high-level waste
disposal, a finding that we at ORNL concurred
with, although our anayss indicated a different set
of mechanisms. Another DOE laboratory rushed
into publication a totaly different explanation for

the explosion, which bordered on being incredible
but nevertheless appeared to have some degree of
Agency support. Because of this controversy and
other factors, Laboratory management approval of
our manuscript was delayed for a year, but when it
was released, it was quickly accepted and published
by Science.

Because the accident was aleged to be related
to radioactive waste, a certain public notoriety
developed about this story, especidly since the
Soviet government vehemently denied its
occurrence. The CBS television program
“60 Minutes” became interested, and the division
director’s office was the site of a taped interview
involving Dan Rather (now the “CBS Evening News’
anchorman), Trabalka, and Auerbach.

A number of skeptics within and without the
Agency questioned our analysis and findings. But
even before the breakup of the Soviet Union, a top
Soviet nuclear scientist and officia finaly confirmed
(in December 1988) that there had indeed been such
an accident in the Uras in September of 1957.
Since then much more information has been
released, al of which confirms the ORNL analysis.
There are still some missing gaps, especialy related
to human health impacts, but it is hoped that these
data too will be forthcoming in the near future.

In 1981 ESD became involved in risk anaysis.
EPA asked ESD to undertake the development of
methods for applying the concept of risk to
regulatory problems related to the ecological effects
of synthetic fuels and other potentialy toxic
chemicals. A research team congsting of Glenn
Suter, Larry Bamthouse, Bob O’Neill, Bob Gardner,
and Steve Bartell began attacking the various
conceptual and analytic problems associated with
applying risk assessment to ecological phenomena.
Using the avallable large data bases on the effects
of toxic substances on fish populations, they
developed quantitative methods for estimating the
risks of toxic chemicals to the fish populations
inhabiting typical rivers and lakes in North America
They showed that the responses of fish species to
exposures from a particular contaminant are highly
correlated and predictable using the ORNL ESD
models. They derived ways of integrating toxicity
test data with existing population and ecosystem
models and demonstrated that risk assessments
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ORNL research shows

Acid rain, ac1d1f1cat ion of envnronment lmked

Two ORNL environmental researchers
have documented a critical link between acid
rain and acidification of forests. lakes. and
streams.

Reporting in the November 10 issue of the
British journal Nature. they report that
atmosphenc sources including both acid
ram and so called “dry deposinon”™ on
fohage  cdlommate the nput of sulfur (o soils
underlying hoth pine and deciduous trees in
the Southeast.

The research, a part of the ORNL-managed
Integrated Forest Study and also of work
here under the National Acid Precipitation
Assesemeni Program, s a step toward
resohiing a longstanding scientific puzzle:
whether deposition of acidifying sulfates to
forest soils is influenced primarily by airborne
pollutant sulfur or by sulfur naturally recycled
by trees from the soil.

The report by Steven Lindberg and Charles
Garten of the ORNL Environmental Sciences
Division shows that forest canopy
“throughfall.” the wash off by rain of . S -
previously dry deposited sulfur compounds on - ORNL researcher Steve Lindberg of Environmental Sciences Division conducts field
leaves and needles, has significantly higher research.
concentrations of sulfur than rainfall that is
not intercepted by the trees.

The researchers used sulfur isotope tracers
to determine that more than 95 percent of
the sulfur deposited to forest soils at study
sites in a forested area of East Tennessee
comes from atmospheric sources.

This finding has important implications.

Lindberg and Garten report, for
understanding and predicting the effects of
acid rain and atmospheric deposition on
trees. soils. and lakes and for testing
atmospheric transport models and emission
control strategies.

Previous studies here and elsewhere have
observed the higher sulfate concentrations in
throughfall compared to rainfall. But the
sulfur enrichment often has been ascribed to
natural plant element cycling or to plant
foliage leaching processes.
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NERP designated as part of biosphere reserve

The Oak Ridge National Environmental
Research Park (NERP), a 12,400-acre
protected area on the DOE Oak Ridge
Reservation, has been designated as a unit of
the Southern Appalachian Biosphere Reserve.

Designation as a biosphere reserve is made
by the United Nations Educational. Scientific
and Cultural Organization (UNESCO) on the
basis of nominations submitted by the more
than 110 countries participating in its Man
and Biosphere program.

The Southern Appalachian reserve, itself a
new designation, comprises two sites
designated in 1976 as separate biosphere
reserves-the Great Smoky Mountains
National Park and Coweeta (N.C.}
Hydrologic Laboratory-and the Oak Ridge
NERP.

These three areas, and others expected to
be added in the future, are representative of
what is described as the “temperate broadleaf
forest biogeographical region” of the
Southern Appalachians.

Robert I. Van Hook. associate director of
the Environmental Sciences Division at
ORNL, which manages the Oak Ridge park
for DOE, noted that “the diversity of the
physical and biological resources of the Cak
Ridge NERP fit well into the biosphere
reserve concept.”

The designation, Van Hook said, “will

strengthen a long history of productive
interaction with our partners in the Southern
Appalachian reserve and wil provide an
international network for communication.
problem solving. data access and
cooperation.”

The biosphere reserves are keystones of
the Man and Biosphere Program, established
in 1971 to provide the knowledge, skills and
human values to support harmonious
relationships between people and their
environments throughout the world.

The reserves provide a global network of
sites for cooperative research. The ideal
reserve is a multiple-use area with a protected

core area surrounded by environmental
rehabilitation, traditional use and
experimental research areas.

The Oak Ridge NERP was established in
1980 as an “outdoor laboratory,” open to
outside researchers. The site encompasses
about one-third of the land area of the 37,000-
acre Oak Ridge Reservation. It is
representative of the ridge and valley

province of the Southern Appalachians. with
gently sloping valleys, rolling to steep slopes,
ridges, and small streams and reservoirs. Five
native types of forest exist in the park.

Under an agreement between DOE and the
State of Tennessee, the Oak Ridge
Reservation also was designated in 1984 as a
Wildlife Management Area by the Tennessee
Wildlife Resources Agency.

Biosphere reserve

The effects of gaseous pollutants on food crops are investigated in field studies at
ORNL. Here, researchers William Kyker, left, and William Selvidge at the Oak Ridge
National Environmental Research Park harvest soybeans grown under an exposure
chamber (like the ones shown in the background), which enabled a desired poliutant
to be administered at a steady rate. The NERP was recently named a biosphere
reserve. (See story, page 5.)
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ESD research hydrologist Dale Huff (foreground),
assisted by Norman Farrow, making measures of
flow along White Oak Creek using a wading rod and
current meter as part of an overall evaluation of flow
conditions and groundwater inputs to surface
drainage (1981 I.

can be based on the best available data from
fisheries management and aguatic ecology.
Although highly successful in initial endeavors,
which included publication of a number of
widely accepted seminal papers on ecological
risk assessment, eco-risk research a decade
later is still only weakly supported by EPA and
not a al by most other agencies, including
DOE.

In their involvement with ORR activities, ESD
scientists were increasingly frustrated with
governmental resistance to their proposed
investigations of contaminant conditions in local
streams and other bodies of water. The proposed
congruction of the Liquid Metal Fast Breeder
Reactor adjacent to the Clinch River aderted ESD
staff to the fact that knowledge of the quantities and
distribution of war-time released plutonium isotopes
in river bottom sediments was amost. nil. The
Clinch River Study of 1958-64 had not looked at
plutonium. Now a facility for a major new nuclear
technology was under construction that had the
potential to release plutonium under certain
circumstances, and no information was available on
background levels of plutonium in the river
sediments downstream from the reactor Ste.
Funding was finally obtained to initiate a plutonium
survey, which was carried out under the leadership
of Dean Eyman. The small quantities of plutonium
that were found in areas of sediment deposition
were of no sgnificant hedth or environmenta
hazard, but key background levels were now
available even though the reactor project was
canceled.

NEPA requirements caled for formal
environmental assessments of each of the three
major facilities on the ORR. ESD staff were
involved in the preparation of these documents,
except a the Y-12 facility. Stream analyses of
creeks on the reservation (except the East Fork of
Poplar Creek, which dralns the main part of the
Y-12 Plant) revedled the extent of chemical and
radionuclide contamination. Of particular interest
were the high mercury levels detected a the mouth
of Poplar Creek, whose branches drained both the
Oa&k Ridge K-25 Site and the Y-12 Plant. This
information was reported at the time.

ESD interest in mercury was not merely
academic. In 1975 NSF had asked ESD to
undertake ecological and environmental studies of
mercury around the famous mercury mines in
centra Spain. John Huckabee and Steve
Hildebrand conducted a severa-year effort that was
carried out in conjunction with the Spanish
government. ESD had also been doing studies of
mercury and its behavior in a number of mercury-
contaminated rivers and lakes in the southeastern
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United States. At this time ORNL had what was
probably the leading research group (Jerry Elwood,
Steve Hildebrand, John Huckabee, Steve Lindberg,
Gordon Blaylock, and Ralph Turner) in the
environmental behavior of mercury in fresh water
systems. It was therefore ironic that they were not
given the opportunity to further pursue the
investigation of mercury in loca streams until the
private investigations of a then ESD staff member
resulted in a series of events that brought forth the
revelaion that scores of tons of mercury had been
accidentally released from the Y-12 Plant a about
the same time that the White Oak Lake was
drained (late 1955 to 1956). The public outcry
resulted in a specid Congressiona investigation
concomitant with a change in the management of
the loca DOE field office. Since 1983, however,
ESD has been responsible for a long-term
biomonitoring effort under the leadership of Jim
Loar and Raph Turner to evaluate the mercury
contamination hazards and the results of remedia
actions on the ecology of the streams of the ORR.

Although the new buildings provided much-
needed space for the expanding divisiona activities,
changes in program directions soon made manifest
a shortage of experimenta research facilities. This
was particularly true in the aquatic area.
Jerry Elwood, Bob O’Neill, Dennis Newbold, and
Pat Mulholland had received NSF support for a
new project in stream ecosystem spiraling. A mgor
field experiment using radioactive phosphorus was
carried out on the lower stretches of Walker
Branch. But laboratory facilities were
needed-especidly artificid streams. The
greenhouses that had been added to Building 1503
were taken over, and sets of streams were built in
them for this research. The thermal effects
research under Coutant was beginning to phase
down, but research space for new aquatic
microcosm studies, as well as for other aquatic
efforts, was needed. Funding was requested from
DOE to add another 5000 ft* to the aguatic ecology
building and give it a new brick facade to match the
main building, Funding was approved and the new
facility was completed in time to be a visitor site
for the 1982 Knoxville World's Fair.

At the same time Building 1503, which had
been nothing more than a large metal shed that

had housed the on-site construction facilities, was
remodeled in a style that matched Building 1505;
this office and laboratory facility would house other
divisona units. The need was urgent because the
Division was taking on a number of program
management activities that were utilizing much of
the remaining available space in Building 1505. The
space in Building 1503 was assigned to the Biomass
(Short Rotation Woody Crops) Program and the
Forest Management Program Since then, the other

Treetop apparatus used for mounting experimental
dry pollutant deposition apparatus within and above
the canopy of the forest. Technician Jan Coe is
working at lower level and researcher Steve Lindberg
is at upper station (1981).
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At ORNL

dJuly 20, 1989

Environmental studies,. initiative ynder wa

At a lab-wide seminar July 13. ORNL
Director Al Trivelpiece announced the creation
of an initiative that will draw on talents both

within and outside of the laboratory—a Center

for Global Environmental Studies.

Trivelpiece spoke before an audience that
included guests from the Tennessee. Valley
Authority. the University of Tennessee. the
National Park Service. Oak Ridge Associated
Unwersities. and the Atmospheric Turbulence
and Diffusion Laboratory in Oak Ridge. all of
which will be collaborating in the center’s
activities. Special guests also included
representatives of DOE Headquarters and Oak
Ridge Operations. as well as some 60 high
school students who are participating in the
1989 DOE High School Science Honors
Program in ORNL's Environmental Sciences
Division.

Following the morning’s activities. Trivelpiece
toured Environmental Sciences labs where the
honor students are working during their two
week stay at the laboratory.

‘The scientific goal will be lo better
understand the large-scale workings of the
global air. land and water environments.’
Trivelpiece said. “and to be able to predict the
long-term consequences of human actions that
have the potential to alter. perhaps irreversibly.
the vital-often fragile-balances that exist in
nature.’

Currently at ORNL. global environmental
activities center on the DOE-sponsored
Carbon Dioxide Information Analysis and
Research Program managed by the
Environmental Sciences Division. The new
center will expand the scope of this research
to include other trace gases important in the
greenhouse effect. ozone depletion causes and
effects, and the role of deforestation and
reforestation in the climate issue.

The new center will draw heavily on
contributions by visiting investigators and
collaborators from universities, other DOE
laboratories. and other research institutions.
Partnership agreements are already In place
with a number of these.

Director of the new center, which will be
housed in the Environmental Sciences
Division, 1s Bob Van Hook. assoclate division
director. He will report to Chet Richmond.

see GLOBAL. page 4

3 ) :
Michae! Farrel! of the Environmental Sciences Pivision at ORNL examine
computer Image of global warming as part of his research on the “‘greenhouse
effect” and the possible worldwide effects of Increasing atmospheric levels of
carbon dloxide.

Newspaper for the Employees of Martin Marietta Energy Systems, Inc.

GIObaI continued from page 1

ORNL assoclate director for Biomedical and
Environmental Sciences. Mike Farrell, carbon
dioxide program manager, will serve as the
center's deputy director.

Four major areas of research and
assessment activities are planned within the
center. Each area will directly support the
center's main theme, global systems analysis.
which will be coordinated by Bill Emanuel of
the Environmental Sciences Division. The
individual areas and their staff coordinators are
data and model systems, Paul Kanciruk,
Environmental Sciences; measurement science
and instrumentation, Bill Eads, Instrumentation
and Controls Division; policy, energy. and
human systems analysis. Steve Rayner. Energy
Division; and largescale environmental studies.
Monica Turner. Environmental Sciences,
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December 15, 1988

ESD team sets gwdellnes for data transfer

Exchanging informanan in computer
systems can he hme consuming and
[rustrating when errors m transfer occur. but
a Performance Improvement Process team in
the Environmental Sciences Division (ESD)
has completed a project that should make the
process easier and more accurate for both
recewing and sending computerized
nformation.

In recent years. much research has come
to involve the productian of computerized
information. including data sets. models and
text files. Thus. ensuning the guality of data
transmission has become an ongomg
concern Errors. omissions and lack of
documentation i the data are costly for both
ESD and the users of the information. The
Performance Improvemenl Process team was
chartered by Divisinn Director David Reichie
ta analyze transfer problems n computerized
miprmation and ¢ recommend ways to
eliminate them.

Team members are chairman Richard J.
QOlson, Tom A. Boden, Sigurd W.
Christensen, Virginia H. Dale and Jean A
Solomon.

“If other researchers or agencies are going
to use our data sets to support their research
or for making decisions. we must maintain
the integrity of the data sels in transfer.”
Olson said. o

Analysis of quality assurance concerns
revealed that transler problems occurred in
almost one-third of the computer files
received i ESD and in about one-tenth of the
computer files sent out. Average time
required to process computer files with
transfer problems was 34 percent greater
than for files with no problems.

“li the files can't be read. then the
information is useless,” Boden said. “We can't
really control the quality of incoming
information, but we can make sure that what
is sent out from ESD can be read.”

Analysis concentrated on two data-
intensive activities in the division: the Acid
Deposition Data Network (ADDNET), which
receives computerized data from various
agencies throughout the United States. and
the Carbon Dioxide information Analysts

Project team members (from loft to rlght) Virginia Dale. Sigurd Christenson. Dick
Olson and Tom Boden (seated) worked to simplify the process of exchanging

p

Center (CDIAC), which receives and
disseminates data pertinent to DOE'’s carbon
dioxide research program. Both had recorded
difficulties in receiving data.

The study showed that most transfer
problems resulted from insufficient
information about the kinds of computer files
being sent and how they were catalogued

“Computer systems have evolved at
alarming rates: unfortunately. the
documentation process has not kept pace,”
Boden said.

Qther problems identified included
hardware or software incompatibility, tape or
disk errors, data inconsistencies and
transmission of the wrong data set.

Ways of resolving the problems ranged
from making a telephone call to generating
new tapes. Pareto analysis showed that
about 30 percent of the problems could have
been prevented through more complete and
accurate computer file documentation.

“We must protect our credibility, and to do
that we must avoid problems with data

documentation or accuracy.” Olson said

Although these problems do not occur
frequently, 1t was the team’s finding that
guidelines for file transfer would be useful
Quality Assurance regulations for large data
base management activities already have been
established

“It's not that procedures haven't been m
place.” Dale said. “We thought that by
putting this information together. we could
provide an easy guide to help those who send
files infrequently.”

To avoid lengthening an already extensie
review process. the team recommended
flexible guidelines that would serve as a
checklist for researchers. would simplify
personal recordkeeping. and could be
adapted to suit individual needs.

The guidelines involve listing pertinent
information such as file title. contact person.
delinitions of variables, original uses of the
file, lik size. reference citations, and
restrictions on the use of data or programs
Also included might be file characterizations
such as “unverified data; use at your own
risk,” “draft data. use with caution,” or “clean
data to the best of our knowledge "

“It doesn't really take any more time.” said
Dale. who transfers computer code
occasionally “We need to provide the
information anyway. and i the end it makes
less work. i just make copes of the guidelines
and fill in the blanks "

Use of the guidelines in ESD has been s¢
successful that they have become selhng
points for rhe division. According to Olson, as
a result of the reduction in processing time,
the guidelines have proved eflective both for
ESD and for off-site researchers and agencies

“{ have had the opportumty to use the
guidehnes myself.” Christensen said “I'm now
encouraging those who send us tapes or
diskettes to do the same. and | think they're
working on it.”

Gone fishin’

Members of the ORNL Environmental Sciences Division recently moved several
lhcuund sun(uh and small minnows from a 300-foot section of East Fork Poplar Creek
to eam of the new Lake Reality at the Y-12 Plant. The fish
were removed because that section of the stream, at the outflow of the now-closed
New Hope Pond, will be allowed to dry up and eventually will be filled in. A temporary
barrier was installed in the creek to prevent the fish from returning to that area as the
fiow decreased. From left, are: Mike Ryon, Mark Harris. Dave Cox, Elizabeth Schilling
and Mark Peterson.
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end of the building has aso been remodeled into
offices, which are occupied by a number of divison
geoscientists.

By the middle of the new decade more new
faces were to be found amongst the research staff.
These included Harry Boston, Mike Huston,
Bruce Kimmel, John McCarthy, Lee Shugart,

Art Stewart, Tom Ashwood, Roger Clapp,
RaNaye Dreier, Gary Jacobs, S. Y. Lee,

V. Tripathi, Rob Turner, Karen Von Damm,

Jm Breck, Glenn Cada, Carolyn Hunsaker,

Bob Reed, Mike Sale, Lorene Siga, Ellen Smith,
Virginia Tolbert, T. J. Blasing, Virginia Dale,

Mée Dyer, Pat Layton, Gregg Marland, and

Allen Solomon, plus many others on a temporary
basis. At the same time, individuals were leaving
for other organizations in the Laboratory or other
jobs. Overdl funding was tightening up within
DOE and elsewhere. Although ESD had dways
carried out research projects that involved the use
of students, especidly graduate students pursuing
theses, the need to reduce costs of research made it
evident to Divison management that much more
emphasis needed to be
placed on using
graduate and
postgraduate  students
in the research
programs. By. the
middle of the decade
an increased number
of such students were
in residence. But
perhaps more
important, individua
staff members had
become more
comfortable working
with students and
were now planning
their research
programs with
emphasis on student
participation in the
research.

One of the
major events of this for growth of experimental
decade was the organisms (19881.

decision of the Union Carbide Corporation to not
renew its contract for management of the

Oak Ridge facilities. After a national solicitation
for proposas, DOE chose Martin Marietta
Corporation to replace Union Carbide as the
managing contractor. In April 1984 Martin
Marietta Energy Systems, Inc., took over full
responsibility for Laboratory operations. The new
contractor made no changes in the management
directorate of the Laboratory and so, from a
management point of view, there was little impact
on divison operations. But there was growing
national concern about the residual contamination
present at the former AEC facilities, and pressure
was growing to do something about cleaning these
up. The mercury problems in Oak Ridge had
aready resulted in a broadened biomonitoring effort
in which ESD had a mgor role. One of the results
of the synthetic fuels project was a new research
interest in toxicology related to ecological concerns.
The new field of ecotoxicology began to emerge
from this interest as did the new field of ecological
risk anayss.

View of the experimental stream ecosystem research facility located in the Aquatic
Ecology Laboratory. Streams are located under a high-intensity lighting system needed

aquatic plants. Shown are technicians sampling for test

127



Chapter 7

One of the major changes in ESD in the
1980s was the change in Divison leadership when
Auerbach, having reached the age of 65, retired
as divison director. Assuming the demanding role
of manager was his highly qualified associate
David Reichle. Accordingly, in May 1986, the
change was effectuated, with Auerbach becoming
the senior staff advisor. The change was timely
because more and more demands were being placed
on the Divison to assst and participate in the
growing and manifold activities dealing with
environmental issues at the DOE sites managed
by ORO.

Dean Eyman had aready left the Division to
organize a new Hazardous Waste Remedid Action
Program (HAZWRAP) for Energy Systems.
Joining him were a number of ESD staff or former
dtaff, notably Bob Craig, Paul Franco, Sam Suffem,
James McBrayer, and others.

Environmental issues of cleanup, assessment,
auditing, education, and compliance were now
becoming the order of the day both in Oak Ridge
and nationwide, and these presented opportunities
that required ESD involvement. As a reflection of
these new concerns, the impact assessment program
was reorganized into a new Environmental
Analyses Section under the leadership of Steve
Hildebrand. The section was organized around
four themes: environmental assessment,
environmental compliance, risk anaysis, and
regional studies. This change thus established
assessment activities as an important line function
of ESD.

At the same time, much of the traditional
research support was being reduced within the
DOE Office of Hedth and Environmenta
Research (OHER), a situation that placed greater
competitive stresses on both staff and management.
Competitive proposals were required for dl
research projects, both new ones and renewals,
irrespective of the funding agency. The ecosystem
research programs, which had received most of
their support from NSF, underwent severe attrition
as that agency reduced its funding support and
imposed more restrictions on submission of
proposals from ORNL. In order to maintain our
ecosystem research endeavor, an Ecosystems
Studies Section was established with Webb Van

Winkle in charge. Under this section, much of the
DOE support was consolidated in a new, integrated
Walker Branch Watershed project led by Mike
Huston.

The globa change concerns were growing, and
Reichle reorganized the Division's efforts to take
advantage of increased national interest. CDIAC
was transferred back to ESD. Mike Farrell, who
had been in charge, was given the leadership of the
total global change program, while Paul Kanciruk
took over management of CDIAC At the same
time Laboratory approva was obtained to establish
an ORNL Center for Globa Environmental Studies.
Bob Van Hook managed this programinitialy, in
addition to his other responsibilities.

The Division took on a mgjor role in assisting
Energy Systems in compliance monitoring in the
creeks draining the reservation and in the Clinch
River. A new toxicology laboratory was established
in the aquatic ecology facility (Building 1506) under
the leadership of Art Stewart. Hydrological
problems on the reservation began to be addressed
in amgjor fashion. Dae Huff, who in many ways
had been the Divison's pioneering research
hydrologist, assumed program management
leadership of a portion of the Laboratory’s
environmental activities in relation to rad waste
disposal problems. Roger Clapp, in turn, assumed
leadership for carrying out or coordinating the many
hydrological studies being initiated in the White
Oak Creek drainage basin area and in other parts of
the reservation.

Compliance activities required knowledge and
understanding of the burgeoning array of
environmental statutes and the regulations that were
being formulated under these statutes. For the most
part, Energy Systems staff as well as Laboratory staff
were woefully ignorant of these new requirements
and their implications for operations. Training was
needed, including the development of lectures,
courses, etc. Fran Sharples was given responsibility
for this endeavor, and under her leadership a very
effective group was built. Members included Fred
Baes, Gerry Eddlemon, Marti Salk, Catherine
Sigmon, Ellen Smith, and others.

Activities in NERP were also moving aong in
spite of a meager budget. For a number of years
Pat Parr had been carrying out an ecology studies
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program in cooperation with local schools harvest pulp wood and supply hardwood to loca
beginning at the kindergarten level. This was timber processors, had reached a dead end. The
proving to be a highly popular endeavor. Pet had pine forests had been thinned sufficiently, and
arranged to carry out parts of the course at the cutting of more hardwoods was posing a threat to
historic Freels Bend cabin on the reservation, and the research projects and to needed wildlife habitats.
this added to the appeal of the program. With Early in the decade the program was transferred to

specid DOE educationa funds, the program was the Laboratory’s Operations Division, and, after
expanded to a new Ecological and Physical Sciences  continuing efforts by Reichle and Van Hook, the
Center for training of students at the kindergarten program was effectively terminated.

through 12th-grade levels. Another important action accomplished by the
By this time the Division’s policy on post- new ESD management concerned NERP. In the fall
graduate education was aso bearing positive of 1974 ESD contracted with UT to carry out a
results. An increasing number of Wigner study of the deer population for the purpose of
postdoctoral fellowships were being awarded to determining the dengity and distribution of deer on
Division-recommended candidates. DOE aso the reservation. Because of the ongoing forest
established a new and prestigious postdoctoral management practices, we foresaw the likelihood of
fellowship program in the life sciences that was a great increase in the population with a
named after Alexander Hollaender, the founding concomitant increase in deer/auto accidents. This
director of the ORNL Biology Divison. Here, forecast was accurate. The deer population
too, the Division was successful in attracting exploded to estimated numbers that ranged from
top-notch graduates. The first of these was Monica 2000 to 3500 deer, and deer/auto collisons soon
Turner, from the University of Georgia, who reached a frequency of amost one per day.

subsequently played a key role in establishing the Poaching dso became a problem, but despite the
Division as a national
leader in and center
for basic research in
Landscape Ecology.
That program, which
was sparked by Bob
Gardner and Bob
O’Neill, dso involved
Robin Graham,
Carolyn Hunsaker,
Virginia Dale,
Antoinette Brenkert,
and Kenny Rose. In
addition, this group
developed paradigms
for regiona-level
ecologica risk analysis
and initiated new
research projects on
the impact of global
change on forest

Fesources. View of some of the components of the Geographic Information System located in the

The Forest ESD computer facility. Standing at left is Linda W. Littleton, computer systems
Mmagement Program, specialist, and at right is Raymond A. McCord, computer systems supervisor. Seated
initiated in 1964 to at console is a GIS technician (1987).
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poaching and atempts at lega trapping and
remova of deer, the problem continued to escalate.
Findly DOE entered into an agreement with the
state of Tennessee establishing NERP as a wildlife
resources and management area. To back this up,
the state assigned a wildlife resources manager to
ESD whose costs were partialy underwritten by
DOE. Organized deer hunts were started and
carried out annually in the autumn, which served
to reduce the population. Poaching was soon
brought under control, and new programs in
wildlife studies were initiated with graduate
students carrying out particular studies. Lastly,
programs to restore components of the origina
wildlife were begun with the introduction of wild
turkey flocks.

Throughout the seventies and eighties ESD
scientists achieved another kind of recognition as
they were asked to contribute their talents to new
program leadership in other organizations. In the
seventies Jim Curlin, who had obtained a law
degree, went to Washington, where he served as an
Assistant Secretary of the Department of the
Interior, thence with the Library of Congress and
the Office of Technology Assessment. W. Frank
Harris took a 2-year assignment at NSF. His work
was S0 impressive he was asked to join the staff and
has since achieved a senior management position
there. Roger Dahlman took a temporary
assgnment at OHER, which subsequently became
permanent. Roger has played a key role in the
development and management of DOE’s carbon
dioxide and globa change program. Much more
recently, Curtis Olsen and long-time ESD scientist
Jerry Elwood joined OHER program staff.

As the decade of the eighties waned, ESD
continued to expand its activities, The new
environmental action and remediation programs at
various DOE facilities as well as on the reservation
were providing new applied research opportunities,
at the same time, experienced Divison managers
were being assigned new manageria responsibilities
in the burgeoning waste and cleanup programs.
Norm Cutshall went on assgnment to DOE
headquarters in the new waste technology
programs. Leroy Stratton, John Trabalka, and

Sid Garland took on new program assignments
elsewhere in the Laboratory.

By this time ESD had become one of the
larger research divisions a the Laboratory, both in
personnel and in budget. It had dso achieved a
digtinction, once held by the Biology Division, of
being the research divison with the largest number
of Ph.D.-level scientists on its staff. In recognition
of the heavy manageria burdens imposed by this
development, Laboratory Management approved
Reichle's request that Bob Van Hook be promoted
to associate director in 1989. Four research sections
(Ecosystem Studies, Environmental Analyses,
Environmental Toxicology, and Geosciences),
headed by Webb Van Winkle, Steve Hildebrand,
Carl Gehrs, and Steve Stow, respectively, congtituted
the main administrative structure. Drawing on these
were the carbon dioxide, globa environment,
biomass production, and environmental waste
programs.

Educational programs, coordinated by Steve
Herbes, had also become a major and widely
recognized set of activities. Because of its
reputation in environmenta research and as a result
of strong marketing to DOE by Reichle, ESD was
chosen from among dl the nationa laboratories
to host a high school honors workshop in environ-
mental sciences. For 2 weeks each summer,

58 exceptiona high school students| from each
dtate and the remainder from the District of
Columbia, Puerto Rico, and 5 foreign countries—
worked on research projects in different areas of
the Division. This program was so successful that
it has been continued annually since. The
Ecological and Physical Sciences Study Center grew
from 125 students in 1984 to over 9945 students and
teachers representing nine East Tennessee counties
in 1989. A new secondary school science education
program was established, and new initiatives were
undertaken to assist and work with minority
educational indtitutions. As a result, increasing
numbers of Black and Hispanic undergraduate and
graduate students are coming to ESD to participate
in or carry out research projects. By the end of the
decade ESD had truly become a mini-national
laboratory in itself.
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8. THE SUPPORT PEOPLE AND
ORGANIZATIONAL DYNAMICS

Every organization, and research units are no
exception, requires a combination of skills and
people to accomplish its goals and objectives. The
larger and more complex the overall organization
is, the more essentia it becomes to have a support
staff that is knowledgeable, dedicated, skilled in
their gpecidties, and compatible with the habits of
the unit. ESD has been fortunate to have had
many such individuals during the course of its
higtory from research group to maor divison.
These people have contributed ideas, specid
knowledge, and their own particular brand of
loyaty to the organization and its goas. This
chapter attempts to summarize some of the many
contributions made by these individuals.

Secretaries. NoO individuas are more
responsible for making the machinery of an
organization function effectively than are the
secretaries. Their skills, both interpersona and
operational, can make the difference between a
smoothly running operation and a chaotic one.

When the ecology unit achieved section status
in 1959, Dot Blankenship was the secretary and it
was she who was responsible for providing the
beginnings of an office support structure.
Blankenship was followed by a woman who had
recently entered the stenographic pool from the
K-25 Site and whom Personnel recommended
because of her exemplary skills with the typewriter.
Her name was Charlotte Galloway and she had the
fastest typing score ever achieved by an applicant.
Galloway brought more than typing skills to the
position; she viewed the unit, which soon became a
section, as an extension of her family. When the
unit moved back to ORNL and occupied the newly
remodeled Building 2001, she organized the office
dructure for the Section and asssted in laying the
groundwork for what was becoming a rapidly
growing unit. Tragically, Galloway died of liver
disease in 1969, eight years after joining the unit.

Galloway’s replacement was Mary Rhea, who
had several years experience as a legal secretary
and who had joined the Section the year before.
This was a period of dynamic expansion: many
activities such as the IBP were getting under way

and a number of strong persondities had joined the
scientific staff. The need for secretarial support far
exceeded the number on the staff. Rhea coped with
these pressures superbly. She left the organization
in 1975 when her hushand took a position in a
different locale. She has since returned to

Oak Ridge and serves as the executive secretary to
the HAZWRAP program.

Taking over as the new executive secretary was
Virginia Lee, who had. been in the Centra
Management offices. Lee was a thorough and
dedicated professional and a superb organizer.
After five years she was offered a position as a
senior executive secretary in the Central
Management offices, which was a tribute to her
outstanding ahilities and performance.

Her successor was Linda Croff, another
dedicated and hard-working professiond. Croff
came aboard in the early eighties when the entire
organization was being stressed with nonscientific
pressures from a variety of sources. Like her
predecessor Croff was totaly dedicated to her job
and would not hesitate to undertake any assignment
no matter how demanding in time and persona
resources. Her performance, too, was noted
elsawhere, and after 5 years at ESD she was offered
the position of executive secretary to the Laboratory
director. She has since become secretary to the
Senior Vice President of Energy Systems.

To succeed Croff, the Divison was fortunate
in finding a highly experienced senior level secretary
who had worked in the private sector for a number
of years and had recently joined the Laboratory.

Her name was Donna Wiffen and she joined ESD in
1985. Wiffen was a master at handling details, and
her skills were invaluable and timely because of the
vast amount of administrative minutiae that research
divisons had to cope with. She managed the office
during the Divison’'s leadership trangtion from
Auerbach to Reichle and remained with ESD for
about 5 years before joining her husband in
Washington where both took postions with DOE
headquarters.

The current secretary is Bakita Lakin, who
joined ESD as a section head's secretary, having
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been in the Travel Office for a number of years.
Lakin works with Divison Director Bob Van Hook
in coping with an almost innumerable amount of
details and does so with great efficiency.

There were many other secretaries who have
worked and served the Division over the years.
Among the more outstanding was Joanne Stanford
who came from Centrad Management offices in

1969 and remained until her retirement. Many
others have been with ESD for a decade or more,
contributing significantly to the effective
functioning of the organization.

Adminigtrative Assistants. After ESD was
established, the first Administrative Assistant
authorized for the Divison was Bob Canning.
Canning came from the Biology Divison, where he
had gained experience working for the Centrifuge
Program under Norman Anderson. Canning
brought an understanding of the administrative
requirements and operational needs to the new
divison; he continued with ESD until his
retirement in -1986.

Canning was succeeded by Judy Trimble who,
like Canning, had a technica degree (MS) in
Biology. Trimble had been working in the Biomass
program, where she had handled subcontracts and
related organizational matters, and brought a
competency in computer science to her new
position. She completely reorganized many aspects
of the administrative support organization while
effectively supporting the director’s office with
timely information on al aspects of divison
operation. In addition, she grestly improved, at the
divisonal level, the subcontracting operations,
which accounted for a significant component of the
budget. At the same time she worked to improve
the Work-for-Others proposal process operations.

In 1990, with a change in Division
management, Trimble transferred to the Personnel
Resources Division to take advantage of a major
professional opportunity. The Division Director
solicited expressions of interest for the vacant
position from qualified staff members, and David
Fowler was selected to lead what had become the
Division Operations Section. By 1991 this section
had responsbility for over 40 individuas
representing both ESD and personne from the
service divisions assigned to ESD. While that may

appear to be a large number, the Section serves a
divison that has a total staff (including guests,
Students, consultants, subcontractors, and other
vigitors) that exceeds 500 individuals.

Finance Officers. Under the ORNL
organizational scheme, each operating divison has a
finance officer with genera responsihbility for
keeping abreast of al the fiscal activities, including
income and expenditures. Essentially every aspect
of budget-inflow and outgo-is tracked by the
finance officer. In addition, timekeeping, payroll
matters, subcontracts, and al other financial matters
are followed in this office. Moreover, it is the
finance officer's specia responsihility to serve as a
form of comptroller, not only tracking income and
expenditures, but keeping Divison management
apprised continually of the status of finances-an
essential requirement in a dynamic fiscal Situation
that is characteristic of DOE and Laboratory
operations.

ESD has been fortunate to have had the
services of knowledgeable and dedicated finance
officers who have helped develop and keep the
Division to a philosophy of living within its annual
budget. This was sometimes painful, but over the
long term it brought ESD the long-deserved
recognition of a well-managed organization.

Four individuas have served in this capacity
since ESD was established in 1970. The first was
John Gann. Gann had been a finance officer in
HPD. With the formation of the new division,
Gann was transferred to ESD because he was
familiar with the types of operations that the new
divison would be involved with. Gann had been
involved in finance for many years and, had a broad
knowledge and insight about Laboratory operations,
S0 his advice was dways timely and invaluable. He
served until his retirement in 1974,

Up to this time finance officers had been
Divison employees. But beginning with the new
management of the Laboratory in 1973, finance
officers were members of the centrad Finance and
Materials Division, and assignments to the divisions
would be made from the central unit. Gann’'s
retirement provided the opportunity to carry out the
policy with ESD.

The new finance officer, Tracy Vann, had
previously worked in the Biology Divison as an
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assistant officer. Vann brought to the job quiet
competency, superb record keeping, and a sense of
fiscal conservatism.

Replacing Vann was Carlos Brooks, who had
worked previoudy in the Analytical Chemistry and
Chemica Technology divisions. During his tenure
there was an overal budget cut and reduction in
staff in most of the research divisions at the
Laboratory, including ESD. Brooks not only met’
that challenge but helped staff members clarify the
new complex budget system, especidly as it related
to Work-for-Others.

In 1983 Brooks was assigned to another
divison because it offered a promotiona
opportunity. Replacing him was Mike Emery, who
came from the Central Office without previous
experience as a finance officer. Emery was good
for ESD because he brought a fresh perspective
and could evaluate ESD’s needs and complexities in
a different context. Recognizing that the complex,
matrix, multiproject support that was becoming
typical of ESD operations was posing a heavy
burden on the finance office, he obtained approva
for the assignment of an Accounting Clerk to ESD.
The new assignee was Aileen McDaniel, who came
to the Division in 1984 with a long background and
extensive experience in bookkeeping and
accounting.

Personnel timekeeping was becoming
increasingly complex a the Laboratory because of
new DOE requirements that called for accounting
for every individual hour of a staff person’s time.
In a multiproject, interdisciplinary divison, this
requirement imposed an onerous burden on al
levels of Divison management. Emery was asked
to undertake the development of a computer-based
electronic system for timekeeping and arranged for
Steve Blum of the Computing and Telecommu-
nications Division to develop such a program.
After ayear of effort Blum perfected the program
INTIME for interna time charges. Thus ESD
became the first research division at the Laboratory
to develop and implement an electronic program
for submission of al labor costs. Beginning with
fiscal year 1985, the monthly charges to the
Division’s various research programs were
submitted electronicaly instead of through the
manual system, which required time cards. This

The Support People and Organizational Dynamics

electronic time system eliminated bad charges and
overruns for labor because it was possible to sort
and review al charges prior to submission. Six years
later, beginning with fiscal year 1991, al the
Laboratory research divisions began using a similar
electronic internal time program.

After 2 years, Emery’s skills and abilities were
needed back at the central system, which was
undergoing rapid change and expansion. Replacing
him in 1985 was Tracy Vann, returning from the
Biology Division to a divison whose budget was
rapidly approaching $30 million and was on a
continuing growth trgjectory. Vann's knowledge and
experience were invauable to the new ESD
management.

In 1991 Aileen took a well-deserved
retirement and was replaced by Opa Grooms,
another experienced accounting person. Pam
Gambuzza was detailed from the Finance and
Materials Division to help with the greatly increased
work load in the office.

Technicians and Research Assistants. N 0
scientific research organization, especially one that
must rely on extensive, empiricaly derived
observations and measurements, can function
effectively without the support of trained and
motivated assistants and technicians. In the amost
four decades of its activities, ESD and its precursor
organizations have had the services of a number of
individuals whose work or careers were dedicated to
the job of assisting and serving the scientists in the
Divison. The following individuads represent a
cross section of these persons who over the years
played a role in the growth and accomplishments
of ESD.

Regina Anderson, who was our first
permanent technician, came to the ecology unit
from the Applied Hedlth Physics Section in 1957.
Anderson was a hard-working individual who
worked in al areas of divison activity until her
retirement in 1984. Cynthia Corley came to ORNL
in 1960 from the University of Georgia where she
was a cum laude graduate in biology. Corley won
recognition throughout the Laboratory, whether
driving the new cab-over-engine Jeep truck or
appearing in photos of research activity. In 1961
the technician staff was augmented by Gladys
Dodson and Lovell Lawrence and a year later by
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Marilyn Frank. Frank was assigned as a research
assstant to Martin Witkamp, a challenge that she
effectively managed during the years of his tenure.
Lovell Lawrence brought special skills in laboratory
procedures to the then newly developing small
mammal program under Paul Dunaway. Lawrence
was a dedicated and innovative assstant. It was
great loss to all when she was killed in an
automobile accident in 1965.

In the early 1960s the expansion into more
field work, especidly in forest and aguatic ecology,
brought an influx of technicians and assistants into
these programs. Nell Griffith was employed to
help in the new Clinch River Study. Working in
the boats and learning to handle hoop nets and gill
nets was a totally new experience for Griffith and
involved a near miss or two with cables strung
across the Clinch River during sediment measuring
activity. Griffith adjusted very well to a new
assgnment in the computer facility, where he
comes into daily contact with many staff.

Hubert Waller, trained in soil science, and
Bill Cate, who had a background in forestry, were
employed to assst Jerry Olson in the forest ecology
effort. Waler contributed much in that developing
effort. Cate had the ability to get maximum output
from the craft and labor support staff. When the
forest management program was established, his
knowledge of the reservation and practical forestry
experience were of great help. It was aloss when
he left to work in the private sector.

Marvin Shanks was another individua who
joined about this time. Shanks had been an
assistant at ORAU and came with a baccalaureate
in agricultural science. He brought a zealous
dedication to his particular assignments and an
outstanding sense of responsibility to his role.

Over the years he devoted himself to the
organization and its development and thereby was
given greater and greater responsibilities,
culminating in his promotion to Division safety
officer.

Tom Grizzard joined the organization in 1963
and remains with the divison some 30 years later.
Grizzard earned a B.S. in biology, since augmented
by an M.S. (1975), and has worked in Walker
Branch. More recently he has worked in the

Ecotoxicity Group of the Environmental
Biotechnology Section.

In 1964 Jay Story, another highly dedicated
person, joined the staff. Story became interested in
the mammal problems on the reservation, especialy
the deer, and for years was amost totaly dedicated
to following the problems associated with them. A
year later Fred Taylor was hired. With a degree in
botany, Taylor contributed over the years to our
knowledge of the reservation flora and its
distribution. Carol Allen, who aso joined the staff
in 1965, served for many years as a dedicated and
skilled laboratory technician in various aquatic
research projects.

After Ecologica Sciences became the
Environmental Sciences Division in 1972, more
technicians came aboard ether through direct hiring
or by transfer from HPD. From the latter came
Frank Brinkley, Eddie Eastwood, and Milt
Sedand-three dedicated, hard working individuals
who combined extensive experience and
respongbility in every assgnment they were given.

In the following decade the support staff was
joined by Dondd Todd, Linda Mann, Arnold
Hunley, David Cox, Monty Ross, Dave Farmer,
Mack Stubbs, and Bill Kyker, as well as others who
have left or transferred out of the organization.
Many, if not most of the early staff have retired so
that now there are new generations of technicians
present in the Divison who are busy augmenting
and contributing to the overall effort.

Organizational Contributions and Leadership.
As Environmental Sciences grew as a research
organization with its manifold contributions to
science, it developed a reputation for leadership and
innovation in organizationa management. Certainly
it was successful in attracting funding support; the
accompanying chart shows an initial start of $50,000
in FY 1954 to approximately $45,000,000 in
FY 1992. These numbers reflect not only success in
terms of growth, but responsible dedication to the
underlying precept that a national laboratory is the
proper place to carry out programs that require the
combination of skills and resources that cannot be
put together in any other type of research
organization in this country-clams to the contrary,
notwithstanding.
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gy, February 22, 1963 THE NEWS Page 3

'ynthia Corley Crowned 'Miss ORNL' for 1963

‘Frances Carr Wins Runner-Up Honor;
' Capacity Crowd Attends Annual Dance

i
1
I

Pretty young Cynthia Corley Club, a silver bowl. and a bouguet
| was crowned “Miss Oak Ridge +of r e d roses. Frances aiso re.
| National Laboraterv” for 1963)ceived a silver bow,. All the
before a capacity crowd of about i candidates were given silver

| 400 people last Saturday night: bracelets from the Girls' Club as

| 8t the annual Girls' Club Queen : mementos of the occasion.

o f Hearis Dance. Runner-up for,
{ the title this year was Frances. Other Candidates
| Carr. The other candid=,== in the

jannual event were Sandra
t Suzanne Beidel. Technica! In-
Division; Patricia R.

1 L. H. Barker, superintendent of
| Personne] Division, crowned the
{queen’ and served as master of formation s A
| ceremonies. Girls' Club president Creech. Engineering and
| Bobbie Scandiyn. "Biology' ! Division: D
[ Division; ‘assisted with the inter.| Denny, Technical Information
| mission ceremony. wizi | Diviston: Shirley Kirkwood, Di-
The dance]enluring music byw‘rector's Division: Ka_ﬂgr.me Me-
] the Nick Raven Quintet, Was held ﬁram'; Béo logy vaxsdxo:{. :“
{8t the Qak Terrace. A Valentine, J0rP' 0 _ngm.eeﬁ:g u} oha-
i{theme was carried out in the::;cam, ‘S's'-on' h r’é I:elm;;'
| decorations. Proceeds from the Sc“ ) ng;xfn. 'B» _.onen g
I dance will support the Girls' Club andlyn. Biclogy Division.
i'scholarship fund. Candidates for the title were " X
i Queen in Health Physics nominated by fellow ORNL k1963, Cynthia Corley,
B Cynthis is raduat: of |he‘°mpl°y”s by popular ballot, was crowned by Emcee L. H. Barker at
lUmversny of Gegr ia with B. S, which appeared in ‘lhe News, the Queen of Hearts Dance last Setur-
ond M s degr"gs i ecience Final votes for “Miss ORNL" day night at the Osk Terraco. A cops-
| education. A member of Health' Me7e £35t a! the Queen of Hearls cuy crowd of appranimetely 400 people
[Physics Division. she received D2nce. Febuary 16 Bach person smnded the snvusl Girls' Ciutapon.
1 several honors in coliege. She wasr‘purchasu:g ; ticket was entit| a
I isted in Who's Who in American ‘Z:’ne’x&f' b::}g;‘::s “;:"d";:c:'
!Soﬁ‘ef;i:rmiru;:'f?;::s E:d ': attendants entered the door at _ Construction of the Graphite
| Also, Cynthia is a memberppoi the Oak Terrace. «Reactor. then known as the X-10
| Alpha Delta Pi National Sorority. [ Pile. began on February 1, 1943,
{Phi Kappa Phi. Alpha Lambda, RADIOISOTOPE SHIPMENTS 8P4 lhe first production type of
IDelta. Phi Sigma. Kappa Delta’ "npny oo} 110 shipments of Uranium  chain 'reactor in the
Erilon hich She SSTES 15 IS radiooiopes ttalng 3% curies World went ritica at § AM, No-
honorary society of which she, aring lemneny. : vember 4, 1643.
w as president A n enthusiastic ¥
1 footbal! fan, Cynthia was co-M&

captain of the cheerieaders at the

University, She was voted mosij
1 outstanding pledge o f
Cynthia’s hobby 1s art
) Runner-Up in Personnel
; Frances 15 a member” o
+ Personnel Division and is
assigned” presently 1o the Centrall
1 Research Library. She lists as her|i
main interests typing and oratory.
1 fields iy which she won awards.
Frances also enjoys singing and;
reading She received her sec
; ondary education at John Hey
i High Schoo! in Cleveland Ohm.
Y end Tanner High School in New-
:port. She attended Cooper In -
, stitute for two years

Cynthia received a $25 U, S . i

} Savings Band from the Girls'

sored evens.

0 ~
least. spare you from some of  MASTEN OF cum$| . v, auperintendem of Personne! Divi-
:the most anxious moments a par-. Corley, left, and the runnerup far
ent can endure

WER TR L

TEN YOUNG LADIES decorared the stage .'Onjg;‘h' Club Queen of Hesrts Dance last Seturdsy night. The candidstes for
the titie of “Mita ORNL—1963" were, left 10 right, Pat Murphy, Engineering snd Mechanical Division; Shitley Kirkwood, Di-
1 rector's Dwvision; Sandre Suzsnne Beidel. Technical Information Divis Kathrine McGrath, Biglogy Division; Cynthis Corley,
i Health Phyaca Division, the new “Miss ORNL”; Frances Carr, Personnel Division, runnerup for the title; Helen M. Scandiyn,
t Bivlogy Dwvision: Mary Jo Pryer, Health Division; Jeanetie D. Denny, Technical Informstion Division; and Patricie R. Creech,
+ Engineening and Mechanical Division.
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Lovell Lawrence Crowned 'Miss ORNL'-1964

SMILING PRETTILY, Lovell Lawrence
bows her head for master of cere-
monies S. i. Auerbach, Heslth Physics
Division, to crown her '“Miss- ORNL”
for 1964, Lovell, also Health Physics
Division, accepted the honar before &
capacity crowd of abour 400 people.

B R ey 3 3 >

DECORATING THE STAGE during the intermission ceremonies of the annual Girls” Club Quesn of Hu_m Dance ware, loft to
right, Cynthis Corley Diamond, “Miss ORNL” of 1963, formerly of Health Physics; end 1964 qnd|duvnn Pat K'qbll, Plant
and Equil Mary Elizabeth McCoy, Analytical Chamisiry; Charlotte Greens, Mathematics; Harriet Cabage, Technicai infor.
mation; Rose McBath, Heslth Physics, who waes named runner-up for the title; Bobbie Scandiyn, Biology: Lovell Lawrence,
Health Physics, who was crowned “Miss ORNL" of 1964; Phyllis Roberts, Plant and Equipment; Kay Dunon.. Plum' and
Equipment; and Carols Cox, Op: Giris Club ick Sylvia Ewing, back 10 camera, isotopes, sssisted with the inter-
mission ceremonies and gave each candidate a siiver bracelet ez a memento of the occasion.
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Rose McBath Wins

Runner-Up Honor;

Capacity Crowd Affends Annual Dance

Pretty. vivacious Lovell Lawr4 ity and Mortar Board at Fisk.
ence 1s the 1964 “Miss Oak Ridge|Rose. who is five feet. five inches
National Laboratory.” The new tell. weighs 115 pounds. and has
Queen of Hearts and the runner- |brown eyes, lives with her moth-
up for the title. Rose Joyce Me: er. Mrs. James Porter. at 1932
Bath, were presented to a capa- Granville Terrace. Knoxville. Her
city crowd of about 400 people| interests lie in modern dancmg.
last Saturday night at the annual| ballet. swimming, traveling, and

Girls’ Club Queen of Hearts |
Dance.

S. 1. Auerbach. Health Phy-
sics Division. crowned the queen
and served as master of cere-
monies. Last year's “Miss ORNL,”
Cynthia Corley Diamond. former-

ly of Health Physics Division. as- |

sisted with the intermission cere-
mony,

The dance. featuring music by
the Martiniques, was held at the
Qak Terrace Ballroom. decorated
to carry out a Valentine theme.
Proceeds from the fourteenth an-
nual dance. as in the past, go to-
ward financing the Girls’ Club
Scholarship Fund. Each year the (
Girls' Club presents two
scholarships to two high school |

graduates. ;

working with young people.
Mementos of Contest

As the new “Miss ORNL."
Lovell received from the Girls
Club a $25 U. 8. Savings Bond.
a silver bowl. and a bouquet of
red roses. Rose received a silver
bowl. and all the can&dates were

[mven silver bracelets as memen-

tos of the occasion.

The other candidates for the
title of “Miss ORNL" of 1964
were Harriet Cabage, Technicai
Information Division; Carole
Bratten Cox, Operations Divi-
sion; Kay Hawkins Dutton, Plant
and Equipment Division; Char-
lotte Carmen Greene, Mathema-
tics Division; Pat Cook Keebie.
Plant and Equipment Division:
Mary Elizabeth McCoy, Anaiyti-

The 1964 “Miss ORN_L" is aical Chemistry Division; Phyilis
member of Health Physics Divi- ifee HRoberts. Plant and Equip-
sion. Lovell. the daughter of iment Division; and Bobbie Joyce

Mrs. Ophelia Lawrence of Mem- |
phis, is a graduate of Whitehaven
High School and received her|
B.S. in chemistry from Memphis |
State University. While at MSU, |
she was a memebr of the Chem- |
istry Club, Biology Club, and
Dramatics Group. ‘Auburn-haired
Lovell enjoys tennis, water
sports, painting, cooking, and
reading. She is vice president of
the Girls' Club. Lovell, who is
five feet, four inches tall. weighs
110 pounds, and has brown eyes,
lives at 129 Villanova Road. Oak
Ridge.
Runner-Up

The winner of the runner-up
title also is a member of Health
Physics Division, and winning
contests is not a new experience
for Rose. She was crowned “Miss
Austin High” in 1958, her senior
year at the high school from
which she received her diploma.
Rose received a B.S. degree in
chemistry from Fisk University
in 1962 and was awarded a grad-
uate school assistantship for study
at Wayne State University. Dur-
ing her undergraduate career, she
was the recipient of two fresh-
man scholarships and was an ex-
change student to Pomona Col-
lege in. Claremont, California.
Rose also was the recipient of an
Experiment in International Liv-
ing scholarship which permitted
her to travel toc Europe in the
summer of 1962. She was a mem-
“er of Alpha Kappa Alpha soror-

Scandlyn, Biology Division.

The candidates for the title
were nominated by feliow Lab-
oratory staff members by popu-
lar ballot, which appeared in the
News. Final votes for “Miss

ORNL" were cast at the Queen
of Hearts Dance.

A SILVER CUP is presented by the
master of ceremonies 10 Rose McBsth,
Heaith Physics Division, as the runner.
up for the title of iss ORNL.” The
queencrowning ceremonies were held
at intermission during the annual Queen
of Hearts Dance, held last Seturday
night st the Oak Terrace Baliroom.
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ESD’s Budget Continues To Increase With Growth

In DOE And WFO Sponsored Activities
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** Projected financial plan

One mgjor challenge that had to be addressed
early on was field transportation. The first vehicle
assigned to ecology was a battered surplus army
jeep. Subsequently, this was augmented by a
surplus army power wagon. It soon became evident
that vehicles were going to be a critica problem
because the Laboratory fleet was composed of a
fixed assgnment of vehicles and increasing that
number involved a complex chain of interactions
that were dmost impossible to resolve. After
numerous discussons and examination of the
purchasing regulations, it was discovered that
certain types of vehicles could be purchased directly
by programs if they fit into the category of “specia
purpose” and if the capital funds were available.
Four-whedl drive vehicles met this requirement,
and, since ecology field work required off-the-road

transport, it was soon possible to start purchasing

. these vehicles and creating sufficient transportation

to meet the needs of the organization. Eventually,
the fleet grew to be the largest of any of the
research divisons. In the summer, with its influx of
temporary visitors, additional vehicles were obtained
by persuading Central Management to retain for
those months a number of vehicles scheduled-. for
replacement. Many of these were “dunkers’ and
often provided chalenges in operation in the field

_areas and in getting individuals back to their

laboratories at day’s end.

A related matter was the problem posed by
technicians working aone in remote areas of the
reservation. While not a serious problem, in the
fifties and early sixties many of the staff were
carrying out studies and doing field operations miles
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away from any means of communication. Should
there be a vehicle breakdown, or an accident, or
some kind of injury, such as being bitten by a
poisonous snake, individuas could be placed in
serious hazard. Consequently, with the first
approvals for purchase of a new field vehicle fleet,
Auerbach obtained approval to equip the vehicles
with two-way radio sets that were tied into the
security guard net. Included in this approva was
the acquisition of base station sets that were shortly
established in Building 2001. By the mid-1970s,
ESD had the equivalent of its own motor pool with
a variety of specia-purpose trucks, including an
aeria ladder and a snorkel, trucks equipped with
fire-fighting gear and pumps, and an array of boats
amounting to a small navy. Also for a period of
time, the Division leased an airplane for aeria
patrol of the reservation; it was flown by Jay Story,
who was a licensed pilot.

In the mid-1960s, with the establishment of
the IBP project in the radiation ecology section,
two actions that were totally innovative to the
Laboratory were begun. The first was large-scae
subcontracting of research funding. While there
was a history of large subcontracting for fabrication
or specia purchases, ORNL had not been funded
to be a mgjor research subcontractor. IBP, which
was funded by NSF, called for subcontracting and
managing research at a number of universities and
colleges. Subcontracts ranging from $300,000 to
$500,000 per year were initiated in the 1969-74
period. This was a totally new approach and
required new arangements with the purchasing
departments, who had to arrange for and oversee
these contracts.

The second innovation, ancther by-product of
the IBP program, was the development of a
centralized editorial and manuscript-processing
facility. Magnetic tape typewriters had made their
appearance in the early 1970s and seemed idedly
suited for a centralized approach to report
preparation and processing. A room was set aside
in Building 2001, and a unit was organized under
the leadership of Bob Burgess. The first person in
charge was Nataie Tarr, who had been a secretary
in Health Physics. Among the first staff was Linda
Littleton, who subsequently took over management
of the unit when Tarr became an editor. When the

unit was moved into the new building, it acquired,
under the direction of Tarr and Burgess, the first
linked computer word processing system in al of the
Oak Ridge facilities; for a time this system was a
prototype for Union Carbide's private sector
operations. Based on Wang computers, this unit
was a key component of Division operations for a
number of years. With the advent of wide-scale use
of persona computers, the center took on a more
diverse role in handling manuscripts. The
responsibility for leadership of this shifted to Donna
Rhew, while Littleton joined the ESD computing
facility as a coordinator for personal computer
assignments and usage.

Although ESD was primarily a biological
science organization until the last decade or so, its
long-time interest in mathematical modeling of
ecosystems and related phenomena resulted early on
in an orientation toward the use of computers.

Jerry Olson’'s early work led to pioneering ecological
model testing on the Laboratory’s first large Analog
Computer Facility. George Van Dyne, Olson,
Shugart, O’Neill, Luxmoore, Huff, and many others
utilized the ORACLE and its IBM successors for
modeling, studies and development. With this
orientation, it was not surprising that the Division
would be among the first to acquire a remote
computer linkage to the main center for batch
station operations. This unit was acquired in 1975
and ingtalled in a new facility built at the east end of
Building 2001.

An advanced computer facility had been
envisaged for the new building since the first
conceptua designs in 1962. Therefore, it was a
foregone conclusion that the new building would
have its own computer and batch station
facility-one that has been continuously upgraded to
provide the staff with dl the advancements that can
be utilized effectively. The Division's geoscience
interests and its early investment in hydrology
research have now positioned it as a key player in
the new Laboratory Center for Computationat
Science, where groundwater system modeling is one
of the mgor areas of research in high-speed
computational  approaches.

Last, but certainly not least, mention must be
made of the organizations and key individuals who
contributed to the maintenance of the facilities, who
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helped trandate the ideas and plans of the
investigators and leaders into operationa facilities,
devices, or equipment. Within HPD, such support
was provided by an innovative and aggressive
person assigned as an “expediter.” Barney Hendey
was an unusual, saf-taught man, who knew al the
ins and outs of the Laboratory. His analogue was
the classical supply sergeant in the Army, who
could acquire amost anything regardiess of location
or circumstances. Hensley was highly useful during
the early days. His only serious mistake was not
checking the design and construction of the first
ship in the ecology navy, the ship that suffered the
ill-fated launching ceremony. Another person who
joined the Division in the 1960s as a technician was
the late Lee Tucker, who transferred from the
Security Divison. Lee, an important contributor to

The Support People and Organizational Dynamics

the work in the small mamma research effort, was
aso an accomplished requisitioner.

The basic support organization for the
research divisons is the Plant & Equipment
Division. This unit provides craft support,
fabrication of items, and building maintenance.
Before ESD became a division, this support was
provided to the radiation ecology section by Charles
Abner, afield engineer assigned to HPD, and his
recently augmented staff, consisting of Steve Bridges
and Gary Alley. Abner was subsequently assigned
to the new ESD and played a key role in checking
out and planning for the new building. He has been
the divison engineer since and is totally dedicated
to maintaining the building as an outstanding '
research facility, a challenge that he and his recently
augmented staff have met well.
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9. EPILOGUE

The end of the eighties brought significant
changes to the Laboratory, beginning in early 1988
with the appointment of Laboratory Director
Herman Postma as Senior Vice Presdent of Martin
Marietta Energy Systems, Inc. Postma had served
as director for over 14 years, a period of mgor
trangtion in the Agency (ERDA/DOE) that had a
profound impact on the nationa laboratory system
and a period of loca management changes that had
a amilar impact on ORNL. For the next 11
months Alexander Zucker served as acting director,
while a special search committee sought and
evaluated prospective candidates for the position.
The result of their search was the recommendation
of Alvin Trivelpiece, who was serving as the
executive secretary of the American Association for
the Advancement of Science and had served as
director of energy research for DOE for a number
of years before that. Trivelpiece accepted the offer
and became the next director of Oak Ridge
National Laboratory in January 1989.

One of the director’s first actions was to
appoint Dave Reichle as associate director for
Biomedical and Environmental Sciences, which
was renamed Environmental, Life, and Socia
Sciences and which eventudly included the Energy
Divison. At the end of February 1990 Bob Van
Hook became the director of ESD and in 1992
Steve Hildebrand was appointed associate
director-the fifth in the Divison's history. These
changes were timely because the start of the new
decade coincided with the long-anticipated eruption
of public concern over al matters that dealt with
environmental pollution and damage. A significant
part of this concern was directed at the DOE dites
with their long history of environmenta
contamination. At the same time there was a
pronounced demand for grester control over al
operations that might impact both worker hedth
and safety, including operations that could result in
off-site releases of hazardous materids.

There was aso a sad note as the nineties
began. Ernie Bondietti, one of the Divison's most
brilliant scientists, died of injuries received in an
auto accident while returning from a National Acid
Precipitation Assessment Program meeting at
Hilton Head, South Carolina. Bondietti was

universaly recognized for his origina research on
the environmental chemistry of transuranics and
other radionuclides. At the time of his degth he
was completing widely heralded research on the
impacts of acid rain on forests as mediated through
changes in the ratios of auminum to calcium in the
annua rings of trees. As a memoria, ESD
established a special reference collection in the
Division library dealing with biogeochemica cycling
of radioactivity and trace contaminants-the fields
where Ernie made signal contributions. The
collection is accompanied by a permanently
‘mounted plague and a bound volume of al his
publications.

Environmentd hedlth and safety became high-
priority national goals in the beginning of this
decade. Mgor efforts to clean up or otherwise
remediate the environmental contamination
resulting from decades of facility operations on the
ORR began with an unprecedented increase in
funds and personnd. At the same time the private
sector was aso encouraged to participate, so that
scores of environmental personnel were soon
drilling wells, sampling streams, measuring releases,
and collecting biota as part of a vast effort to
comply with an ever-increasing number of
regulations and to lay the groundwork for a gigantic
remediation activity.

ESD is supplying both knowledge and
personnel to this effort. A whole suite of new
programs is under way in geosciences as well as in
aquatic sciences, and a major new effort in
biotechnology is meeting the chalenge of pollution
by researching new techniques and applications.
Under Trivelpiece's leadership, the Laboratory is
once again on the way to becoming a major center
in computational science. A new supercomputer
using paralel processing will be the keystone of this
center. One of the problems to be addressed
through this center will be multidimensiona
groundwater modeling, an area for which the
hydrologists in ESD have the lead responsibility.

Environmental risk and ecological risk
analysis—two areas that ESD pioneered during the
Synthetic Fudl Programs of the late seventies and
early eghtieshave been devated to a new
threshold of opportunity with the organization of a
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Laboratory Center for Risk Management. And the impacted, and the staff of ESD has been challenged

ORNL Center for Globa Environmental Studies in many ways. But the world has finaly become
has been converted into a Laboratory Program with — aware of environmental degradation and the
Mike Farrell as director. threat that it poses to the planet. There will be

All of the intense environmenta action and no turning back from environmental studies and
activity within DOE, with emphasis on future actions. What this augurs for ESD in the
environmental compliance, worker safety, and rest of the decade is unprecedented opportunity
remediation of historic waste sites, has not been to innovate, contribute, and participate in
without costs, both direct and indirect. Overhead the grestest peacetime chalenge to ever face
has been increased, research funds have been mankind.
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Appendix

1943-45
194346

194647
1946-47

1948-50
1950-55
1948-55
1955-73
1973-74
1974-1/31/88

2/1/88-
1RBs

1/1/89-pr.

OAK RIDGE NATIONAL LABORATORY DIRECTORS
Martin D. Whitaker, Dir (Clinton Laboratories)
Richard L Doan, Associate Director for Research (Clinton Laboratories)

James H. Lum. Executive Director (Clinton Laboratories)
Eugene P. Wigner, Research and Development Director (Chaton Laboratories)

C. Nelson Rucker, Acting Director and Executive Director, Oak Ridge National
Laboratory

Clarence E Larson. Director, ORNL
Alvin M. Weinberg, Research Director, ORNL

Alvin M. Weinberg, Director. ORNL
Floyd L Culler, Acting Director, ORNL

Herman Postma, Director, ORNL

Alexander Zucker, Acung Diitor, ORNL
Alvin w. Trivelpiece, Director, ORNL

History of Oak Ridge National Laboratory (by name and contractor):

Name : Daie Opcrated by

Clinton Laboratories Jan. 1974 June 34 1945 E.L DuPont de Nemours for
The univ. of Chicago

Clinton Laboratory July 1945-Dec. 1946 Monsanto Chemical Co.

Clinton Laboratory Jan. 1, 1947-Fcb. 28,1948  Atomic Energy Comm.

Oak Ridge National Laboratory ~ March4, 1948 Carbide & Carbon Chemical
Div, Union carbide Corp.

- y 1950 Carbide & Carbon Chemical
Division of UCC

- ’ 1956 Union Carbide Nuclear Co..
Diiion of UCC

o g 1964-1974 Union Carbide Corporation,

NuclearDivision

Holifield National Laboratory 1975 Union Carbide Corporation,

NuclearDivision

Oak Ridge National Laborstory 1976-March 30, 1984

Oak Ridge National Laboratory ~ April 1, 1984-present Martin Marietta Energy
Energy Systems, Inc.

Revised 7-19-89
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AR - 525

0ak Ridge National Laboratory
Oak Redge, Tennesice

OFFICIAL BULLETIN

March 13,1970

ORGANI ZATI ONAL CHANGE

| am pl eased to announce the establishment of the
Ecol ogi cal Sciences Division and the appoi ntment of
Stanley I. Auerbach as its Director, effective inme-
diately. Menbers of the ORNL staff who are currently
assigned to the Radiation Ecology Section of the Health
Physics Division will be transferred to this new Divi-

sion which will report to Janes L. Liverman.

Alvin M Weinberg
Di rector

Distribution:
Res & Supv Staff
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Appendix
INTRA-LABORATORY CORRESPONDENCE

OAK RIDGE NATIONAL LABORATORY
March 1, 1972

TO: F. L. Culler

Attached is a recent report of the National Science Board entitled "Environmental
Science — Challenge for the Seventies”". The thinking in this report has been very
parallel to mine and has been the basis for my arguments for the need for establish~-
ing an Environmenta! Sciences Division whose components encompass more than the
ecologists that are currently within the Division. The report brings out rather clearly
that the area of environmenta!l science is a totally new one and one in which the
country lacks experience in organization and wherein the problems that it is to
address are themselves somewhat poorly defined but highly challenging.

I think that we at ORNL have a tremendous opportunity to develop a lead in this
area simply because, as the report points out, the universities are not suitable
because of their fundamental educational responsibilities and disciplinary orientation.
Likewise there are very few other major laboratories and institutions that have made
a major organizational move in this direction. Most that have do not have as yet

the core strength that we have already established by way of the Ecological Sciences
Division.

My arguments therefore concerning the need for our getting into developing a stronger
earth sciences and physical sciences components coupled to some applied environ-
mental problems, such as waste management research, are predicated on this broader
need to have an Environmental Sciences Division that isn't locked into research
which has no direct application.

SIA/mr
Attachment

cc: J. L. Liverman
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0ak Ridge National Laboratory

Oak Ridge. Teuncssce AR - 553

OFFICIAL BULLETIN

May 15, 1972

ORGANIZATIONAL CHANGES

I am pleased to announce the following organizational changes, effective
immediately:

The name of the Ecological Sciences Division is changed to the Environmemntal
Sciences Division.

E. G. Struxness is appointed Assistant Director of the Environmental Sciences
Division.

The Waste Disposal Research and Engineering Section of the Health Physics
Division will be reassigned as follows:

W. C. McClain, T. F. Lomenick, W. Delaguna, F. M. Empson,
T. W. Hodge, and H. J. Wyrick will join the Chemical Technology
Division.

Tsuneo Tamura, P. S. Rohwer, W.J. Boegly, Jr., F. S. Brinkley,
E. R. Eastwood, O. M. Sealand, Joe Marie Davis, and Mary Stooksbury
will join the Environmental Sciences Division.,

Building 3504, Waste Disposal Research and Engineering, is assigned to the

Environmental Sciences Division.

Alvin M. Weinberg
Director

Distribution:
Res § Supv Staff
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0ak Ridge National Laboratory
Oak Redge, Tenncssce

OFFICIAL BULLETIN

RECEIVED-Z5D=-

PR 85 53 03 _
6 WR G 24 April 3, 1986

ORGANIZATIONAL ANNOUNCEMENT

Effective May 12, David E. Reichle will assume the position of Director
of the Environmental Sciences Division. Stanley 1. Auerbach, who has
so effectively led the Division to its position of international
stature since its inception 15 years ago, Wwill assume other important
responsibilities for the Environmental Sciences Division and the
Laboratory.

Reichle has served as Associate Director of the Environmental Sciences
Division for the past nine years. He comes to this position after a
distinguished career in" ecology during which he established ecosystem
research using systems analysis techniques for studying Tforest
productivity and the metabolism of energy residuals, including early
research on food chain uptake and accumulation of radionuclides
released from nuclear fuel cycle facilities.

As the pioneer ecologist in the Laboratory and the founder of the
Environmental Sciences Division, Auerbach built a radioecology program
into what is now a national and international resource for
interdisciplinary research on environmental and ecological research.
As Director, he employed much of his management skills to the
development of new leadership, an area 1in which he has been
outstandingly successful. Additionally, he pursued successfully the
creation of a totally new research facility for the Laboratory that
will serve as the focal point for the future -consolidation of life
sciences facilities in the X-10 area. We wish him well in his new role.

Distribution: CFLOS-‘&W»J/
Res & Supv Staff ester R. Richmond
A-7
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0ak Ridge National Laboratory
Oab Ridge, Tenncosce

OFFICIAL BULLETIN

AR-795

February 28, 1990
ORGANIZATIONAL ANNOUNCEMENT

| am pleased to announce the appointment of Robert I. Van Hook, Jr., as Director of the
Environmental Sciences Division, effective March 1, 1990. Bob has been serving as
Acting Director of the division since my appointment as Associate Director. He
received his Ph.D. from Clemson University in 1970 when he joined the Environmental
Sciences Division as a research ecologist. Bob has successively served as Manager
of the Biomass Program in the ORNL Conservation and Renewables Program, as
Manager of the Terrestrial Ecology Section, and, most recently, as Associate Director
of the Environmental Sciences Division and Director of the ORNL Center for Global
Environmental Studies. | look forward to the continued success of Bob and the
Environmental Sciences Division.

| am also pleased to announce, effective March 1, 1990, the appointments of
Michael P. Farrell as Acting Director and Steve Rayner as Deputy Director of the
ORNL Center for Global Environmental Studies. Mike received his Ph.D. in zoology
and ecology from Mississippi State University in 1977. He joined the staff of the
Environmental Sciences Division in 1979 and formerly served as Director of the
‘Carbon Dioxide Information Analysis Center and currently serves as Director of the
Carbon Dioxide Information Analysis and Research Program in the Environmental
Sciences Division. Steve received his Ph.D. in anthropology from University College
London in 1979 and joined the Energy Division in 1983 where he has conducted
research on the interactions of science, technology, and public policy. He currently
serves as Coordinator for Policy, Energy, and Human Systems Analysis in the ORNL
Center for Global Environmental Studies. Both Mike and Steve will continue their
leadership roles within their respective divisions while contributing to the growth and
development of the ORNL Center for Global Environmental Studies. Mike's first
responsibility will be to initiate a search for a new director for the Center, someone with
an international scientific reputation who can expand upon the Laboratory's expertise

in global environmental research.
Lhox S it

David E. Reichle

Distribution:
Res & Supv Staff
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ORNL-4446
Excerpt

RADIATION ECOLOGY SECTION

PROGRESS
IN
TERRESTRIAL AND FRESHWATER ECOLOGY

S. I. Auerbach
B. C. Blaylock J. S. Olson
J. W. Curlin R. V. O'Neill
R. C. Dahiman D. E. Reichle
P. B. Dunaway A. F. Shinn
J. W. Elwood W. A. Thomas
S. V. Kaye J. P. Witherspoon
D. J. Nelson Martin Witkamp

Reprinted from
HEALTH PHYSICS DIVISION ANNUAL PROGRESS REPORT
For Period Ending July 31, 1969, ORNL-4446

JANUARY 1970

OAK RIDGE NATIONAL LABORATORY
Oak Ridge, Tennessee
opera ted by
UNION CARBIDE CORPORATION
for the
U.S. ATOMIC ENERGY COMMISSION
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ECOLOGICAL SCIENCES DIVISION

S. L. Averbach, Director
D. J. Nelson, Asst. Dir.

Mary Rhea
Joanne Sanford
Norma Fraker
T 1 T I [ !
Engineering & Maintenance Purchasing Records Administrative Assistant Internationa! Biological Forest Management Education ond Long Range Planning
C. H. Abner Joanne Sanford J. H. Gann, Jr. Bome IO 3. W, Curlin® University Relations 5 s 0190, Sen. Res. Adv.®
2 L. Molone! Publications Sharon Fuller lome Director’s Qffice W. G. Strock S. L Ayerboch*
Norma Fraker S. |. Auerbach* E H Rosenlbolm D. J. Nelson*
R. L. Burgess H. F. Raby J. 5. Olson*
Report o land . G. Gaff* D. . Reichle®
fanda Englon R. V. O'Neill* 1. P. Witherspoon®
J. B. Mankin? M. Witkamp®
Virginio Glass
¥
Environmental Studies and Analyses Ecosystems Analysis Information, Communication
and Systems Analysis
T 1 |
Radio ogical Radiation Effects Civil Defense Radionuclides in Thermal Radionuclide Cycling Land -Woter International Biologicol Ecology Systems
Hazards Analysis on Animals Postattack  Ecology ~ Aquatic Systems Enrichment in Terrestrial Ecosystems Interaction Program Information Centers Ecology
D, J. Nelson® and Plants 5. L Auebach® D. J. Nehon® Studies D. £ Reichle* J.W. Curtin®  Ock Ridge Site G. U, Ulrikson® _ 5. V. Kaye®
S. V. Kaye* P. 8. Dunaway* P. B Dunaway* B. G. Blaylock*  C. C. Coutant R. C. Dohlman* W. P. Bonner 4 . E. Reichle* Nancy Sollin R. Goldstein®
R. C. Dahlman® 8. G. Blaylock* R. C. Dahiman® J. W, Elwood* G. U. Ulrikson* Morilyn Fronk J W, Blwood® T 0 SNE Carol Oen 1. 5. Olson®
Y. Tanake3 Gladys Dodson® Linda Mann® N. A Griffith P. D. Neumann C. W. Francis? 1. Grizzord A Colditetns R. V. O'Neill*
J. W, Elwood® D. DiGregorio* R. I Von Hook* J. W. Gooch® J. W, Gooch* J. F. McBrayer S T. Tamura VE P P. Sollins5
1. D. Story* J. P. Witherspoon* Sue Rucker* D. J. Nelson® J. P. Witherspoon* J. L Thompron ' ¢ E:ﬂ"" " J. 8. Mankin
L. E Tucker* f. G. Taylor, Jr.* Carol Allent M. Witkamp* L. N. Peters* Yoo H "‘" * F. G. Goff*
Carol Allen* Y. Tanake3 J. 8. Mothies® Regina Anderson” fF ((; .; lor. Jo.* i Be«:lu;:ht!mp9
R. L. Von Hook* L £ Tucker* M. H. Shanks Sue Rucker* P- so.".u,vsov,. -
G. U. Ulrikson* M. Stubbs ! R. I. Van Hook 1M, Kellyd Roct ':’ .
J. P. Witherspoon* L. N. Peters* J. 5. Olson* W. ). Selvidge Aegslnu ndesrson
R. C. Dohiman* J. D. Story* AR T3 A Hundley-l G.lo tephens
. i P . dys Dodson*
F. G. Taylor, Jr. D. DiGregorio Marion Ferguson® B. A Hutchison”
Lindo Mann* Gladys Dodson* - A. Hulchisen
M. Stubbs! T.Cox$5
G. S. Henderson
R. 1. Van Hook*
8. L. Madsen?
8. €. Dinger
Mory Hoglund®
M. G. Nielsend
Consuitants
10
J. 1. Tanner 1
G. M. Van ng
C. & Slyron‘
E. C. Clebschi0
*Dual capacity
‘Plant and Equipment Division
omputing Technology Center
3Alien Guest
4Health Physics Division
SGraduate Student
6Am|yticul Chemistry Division
Atmospheric Turbulence and Diffusion Laboratory, NOAA (Ym: 1971)

Consultant
Mathematics Division
University of Tennessee
Colorado State University
125y Andrews Presbyterian College

xipuaddy



Appendix

ENVIRONMENTAL SCIENCES DIVISION

October 1973

§. 1. AUERBACH, DIRECTOR
D. ). NELSON, ASST. OIR,
ST

E.G. STAUXNESS, ASST. OIR.
M.C. ANEA
13, SANFORD
M_P STODKESUAY
EDUCATION & UMIVERSITY SOMEST MANAGEMENT
COORDINATION
.M. BRADSUAN
1. P MITHERSROON® HE AARY?
€ 1. AOSENBALM
LONG RANGE PLANNING J MODELING COORONA F10M
J4.5.0LSON, SEN. NES, ADV.'?
T.TAMURA, SEN. RES. ADV.* R. A GOLOSTEN"
ADMINISTRATIVE ASSISTANT CONSULTANTS
4. M. GANN, IR, c.C
L. M. BRADLEY € €.C.CLERCH
C. E.5TYRON?
2T, TANNERY
1 1 N ] I
ENVIKONMENTAL MAZARDS HOLOGICAL ECOLOGICAL SCIENCES
AQUATIC STUDIES PROGRAM EVALUATION ECORYITEM ANALYRIE BOMS DIRECTON'S OFFICK INFORMATION CENTER
0. NELSON® .G STAUXNESS® ©. & AEICHLE" 5.1 AUERBACH €. 000N
M. 9, STOOKSUAY® €. L. HENLEY AL BURGESS N coLLen
A V.ONEIL £ M MAATIN
o. : :ncm.t $.5. TALMAGE
ENVINONMENTAL HAZARDS AREETRIAL AADIONUCLY . AUSMUS M. A PFUDERER
POWER PLANT EPPECTS Pt TeRnes eyYoLND o8 ¥.G. GOFF . T.SANDERS
W.C.JOHNSON
€.C. COUTANT* $.v. KAVE £.C. DAHLMAN® 3R KERCHER® T
D.3. CARAOLL [-3 unop:‘ €. A BONDIETTI® J.3.0us0mn'*
B.K. COX A.3.8007M7 SRINKLEY® R, K SCHASIIER !
€W, GEWRS® f.LCuaAe . 2. DOOSON' . D.M SHAAPE {
b 2. w.GOOCH. 0 &R KERCHER $. DRAGGAN 5.0. LAwsON: ¢
C.P.GOGDYEAR® LR McrAY = c.w.rRAnGS® 8.5 TavLOR®
1.5, MATTICE *. ¢ woant LK. MANN |
P RvaN® ; :"2:’:&":“ N SNANKS® 1
L W.STuses e e 4.0.STORY" INPORMATION CENTER
W VAN WINKLE JR © N F G.TAYLOR
ML FRAREA :’va'::!o:;:;oo:s; R 1, VAN HOOK, JA * N. FERGUSON
W wiLcox' - wTRAMP oo
AGUATIC ICORYETEM Juoavs
sTuoiEs
.G, BLAYLOCK® IMPACYT ANALYSES LAND-WATEN INTERACTIONS
C.PaLLEN® > 2. NELSON® Q.5 HENDERION® ‘
LD e.c coranT " S o e e vnes oot
"L ERANK S W CHAISTENSEN® 14w, ELWO0D" AL BUAGESS
. w. Genns- o t OINGER® || T omzzano wr :m:"“ aum
$.G. MLDEBRAND® K. N OIXON® W.F HARRIS 1K8* -
3 A JANZEN® ). W, §LWC00* A £ HUNLEY ANALYTICAL CHIMSTRY! o KERN
AL JouEy? L. D. EYMAN® ©.C. PMILLIPSY € A GLARK 5.0 LAWSON®
11 KITCHINGS M GARRETT' W, 4 SELVIOGE N. M. FERGUSON $ 3 TAviOR”
J € THOMPSON? W GENRS® 1.0 SHEPPARDS 4.0 mLL
2 M TRABALKA® . GOODYEAR 4. L. THOMPSON * 4. M. OXENDINE
M A VANDERPLOEG® . P. GOODYEAR®
N L ERAKER® . G. HILOEBRAND*
. W. HUCKABER
. PROGR,
.s.,.uxnv;;c:“u AR MIDGE BITE APPUED MATHEMATICS'® URRAN STUDIES
C. RANDOLAH® W. £ HARAIS® 4 3, REAUCHAMP W.J BOEGLY, M
. RYAN" A M. ANDERSON" R € OURFEE WL GRIERTK
. G. STRUXNESS® €. 4. GARD A L COMPERE
R TRASALKA® . 51 KAPLAN
A VANDEAPLOSG® s S & MANKIN
VAN WINKLE, IR * N_T. €OWARDS M AEEVES 1}
N.L FRAKER A& GOLDSTEIN o AUST
€. L. GRIFFITH [ 6.8 nENDERSON® AL STEPHENSON
C.J RORBINS & A_HUTCHISON'® T.C. TUCKER
M. # STOOKSBURY O.MATT'® T.J TYARELL
R. X McCONATHY G WESLEY
M.N. SHANKS® 0.4 wiLson
APPLIED SOIL & WASTE :: :: ;::;z::r ”
MANAGEMENT STUDIES 1L, THOMPEON® ENGINEAING & MAINTENANCE
T.TAMURA® 0.£. 7000, 8,
W.E.Y. ABDELMALIK'? i C. 1. Amnens
2.0, 0UGUID
€. R, EASTWOOD" H—semrraesr—T
0. M. SEALANO O nosnciy T “OUAL CAPACITY
1 van m"“"“ e TUNIVERSITY OF TENNESSEE
4R 5T ANDAEWS PRESSYTERIAN COLLEGE
RADIATION EFFECTS ON “ * ANDREN JCHEMICAL TECHNOLOGY DIVISION
TERRESTALAL ECORYSTEMS C:'. BAES i} “MEACTOR CHEMISTRY DIVISION
o B DUNAWAY'F 0. G BLAYLOCK® SINSTRUMENTATION & CONTROLS DIVISION
1.6, AANDOLS €. A BONDIETTS" SHEALTH PHYSICS DIVISION
G. 4. DODSON® F. 5. BRINKLEY® TARALYTICAL CHEMISTRY DIVISION
L E.TUCKER K. R, DIXON” SREACTOR OIVISION
Y SPLANT & EQUIPMENT DIVISION
C.W. FRANCIS VOMATHEMATICS DIVISION
N.A. GRIFRITH 14SOUTHERN ILLINOYS LNIVERSITY
$.G. MILDESRAND®
3. W, HUCKABEE™ VILEAVE OF ABSENCE
$. A JANZEN® TIUNIVERSITY OF WYOMING
4.D.STORY* e
.M SWEETON® 1IHOAA
T, TAMURA® 'SCONSULTANT
W. VAN WINKLE, R ¢ 'MIAEA FELLOW
J. P WITHEASPOON®

A-12



3

Appendix

ENVIRONMENTAL SCIENCES DIVISION

January 1975
11 AURRSALH DiRECTOR
5') Misow snrant omicton
T3 Shauamis AmTANT OMICION
v oAk
1% sansORg
¥ Sroocsune
FNANCE ANO RECONDE RO RMIBIAACS AOVMORE
TV vawn 13 OLON"
4 SAADLEY T tAMURAT

(NGINETRING AD AN T ERANCE
€ m asnin
L4 TucKEn

QUALITY AsBURANCL
LR AN

CONGLA TANTS
€8 ¢ cLEscn’
7% secORMICE”
5t taswir!

TRRABETAIAL aNaL TS

CATIRALS TRANGPORT LND
en
€ G BLavLOLK®

1w CHRHTEN

27 §1w000

wocrots
C w Gl

(COLDGIAL ANALTELS AD
aica 10N

» 0D

WG TH OF RAGIOWCLS
0N ADUATIC FYETIME
8 G Bavioex’

RAGIONUCLWOM €TCL Mg 1
AQUATE HEONVITIVG
» 8 sLavioex’

T

wen ;
"
" 0 . 19e2cTS 4D maTimuacs AL YO AN (VALUA TIOR
AAMprOR 16 STAURNESY kel AL wroue
© 2 MLIOW o ¢ ApCms "L omnny
gLty
R PLANT IFRCTE NADILDOICAL ARALYIRY 43D COATITAN AnaL vHE moNE STUONES
areLicaTiON " r mane a v aming
v 23 aum D L OeamatLré
1 € 1 eaTON A b« c ommson .
P ak gureden
| G0 suovee m “rciwe
€ 00At L ommion
+ & 000N
oanv
S3tavion 7y eomn
b fetON ARALYHE ANO EVALUA 11O
b ¢ G CoH
#130 FOPA A TION UDORLG. 15 et awoon A bq @ = sraanc-
- vanwineil 4 2 % oo
« . ousom
m h-anitaasies
seeice
b{ ¢ ravion
S 0 \awsom

as o
€ ravica

AT REAO STUNSL
G 3 ANOEmION"

WTAANATIGNA L $OLO3ICAL
raOaRAN

P oan moca un

» 4 eantes @

tos! 00087
A & cOwaETEm

tcotviten WOOMLY

" bGaRT .
WUCLIAR A TARIALS
TaanwORT

BURLAL OROUNG STUOI S
10 OUOut A"

.
HANVERIITY OF LEUEIREL
ICOMBY TR SCIENCAS DIV IION

LAV O agmanct

NATIGMAL {NVIRGRIM Ta L,
WeCHN BANE BAVE Y
5 vaw w08

ONAL TUONE
2% uvrOmAN
17 TCwNOY. @
LU

TN NT AL BCIINCEE
Grorson MAVICES

ANALYTICAL CopmarTRY
€ A cLaan
~ & #AGNOn
4D wy

» Lo

4w Oxtwow
+ sEvnoL08

o i00 MATH A
COMRSTER SCHNCES CrV §




Appendix

ENVIRONMENTAL SCIENCES

DIVISION

March 1976
S| AUEABACK, DIRECTOR
€ G. STAUXNESS, ASSOCIATE DIAECTOA
© & REICHLE ASIOCIATE BINECTOR
V. N LEE
1S SANFOAD
€ L HENLEY
1 1 i ; 1
ANALYSIS AND ASITIIMENTS LARTH BCIINCES AQUATIC ECOLOGY TERALSTAIAL ECOLOGY AESOURCES AND OPEAATIONS
sacT TeTon HCTION cTIoN ;MCTION
momcTs
SV KAYE 40 QUGUID. JR.* 1OPEN) w i MARRIS b AL BUNGESS”
M P STOOKIBURY 3. M DAVIS PP COTTRELL P L MENAY®
_METHODOLOGY OIVELOPMENT SI0GEOCHIMISTRY EGOLOGICAL EFFICTS TCOLOGICAL EFFECTS €DITOMIAL PRODUCTION
0. €. ounning? $.4 ORAGQAN € € AMUNDSEN? K. R DIXON arsict
N L SUNGESS® &L ETNER? S £. HERBES Ht ANDREWS? 3w HUCKABEE | v rane
A v.oNENL P O HOFFMAN .G BLAYLOCK 5 8 McLAUGHLIN, JR $ i CARDWELL
P L ugNaY® || GG xriougH. A D S CARRGLL 8 0 MuRPHY? LA LTTUETON
R._E MOORE INVIRONMENTAL 0 K Cox O § SHRINER S 6 SAMFSON
R J AaRiDON L enainetming LiovE [ £.G TAvion
P S ROHWIR . M L FRANK $. A JANZEN
€COLOGICAL ANALYHS w Ly m
AND APPLICATIONS € v aue? i 43 GRIEFITH LK . £0UCATION
8 L wITFIELD' 4.5 MATTICE R K MCONATHY ’ G oOFE*
A w BROCKIIN [ o.» sancrunsT » 0 PARR B micx?
€ G GREGORY U R sowaLl 4 F MCORMICK
[ 3 € LINDSERG G M SOUTHWONTH
APPLICATIONS n A TURANER 5.3 SUFFEAN
POWER PLANT EFFICTS C.J BARTON, B8, 5 A TRABALKA mom;:‘a AND SVETEMS
€. £ COUTANT G.3 MILL A €. ALLEN AnaLY
&5 TAYLOR bl £ m O'DONNELL GEOLOGY AND €.G. GREGOAY® COMMUMITY ANALYSIS 1| o« osnceus
A w. seon? |_| nvorcasoLoey 8 8 TAVLOA® w R EMANUEL
LETHL 1.0.0UGUID. JR.* " 1% Manened
AEGIONAL AEBOUACIT 3. WITHERSPOON, IR. ». ageves, ) ¢ R v ONELL
AMALYES AND PLANNWG M
©.C. PARZYCK ™ o
$ 0. LAWSON HYORQLOGY AND POPULATION ITLDIES ¥ S saux “:;::';7:""'. 0aYa
——— WATER RESOURCEL L 3 w cumistEnsen n K SCHALER
™ 0 0 wuse s ™ LOAR W WUGART. L gamaack?
TRAGE CONTAMINANTY 4 R HYNOMAN W VAN WiNKi € 3T TANNERT
SERAVION
0 ¢ wist
R 1 VAN HOOK, JR -
& 4 Neusom SROIMENTS ANO SIDIMENT frptiahids
CHEMISTAY ECORVETEM anaLvsr
3P BAKER
TRAMBURANICS A gosLs P A CUNMINGHAM N3 Comant I
A.C OAmMLMAN L0 fvman b . M cumman owanDs
T GAZZARD
S .'f’°""‘°" W HARRIS.
s A " 000 G.5 MENDERSON as sae?
GOAL CONVERBION e M GIODINGS L sommson’ S awarts
EFPLUENTS $ G urLOERAAND bl ® s Luxmoont « w ANOEASON
€ A BONDIETY) ® W STaAK
€ W GEMRE € w FRANCHE 15 QLSON WA CMERITR
. € G owen! 55 weKs
| O R JACKSON G w tuTEr
I # % sweeron MARINE £COLOGY - Teawr v eSO
T TAMURA - 1 AWt
Fe ke 3 » a0ANS G+ DOOSON e wets
A8 MeLEAN A € HMUNLEY
£ A EASTWOOD
o LEVING 8 ¥ Agss
. M. SHANKS® 0 ¢ o0 4 €COLOGICAL SCIENCH
4. L. THOMPION ::“o‘,‘l':‘ ;‘_‘:’"”' (NPORMATION CENTER'
LD FACILITIES " PIUDRAER
4w GO0 A Jn sacK
L™ STURS n o canngn?
WASTE MANAGEMENT
AESEARCH o D M SRADBUAN o5 cmiton?
. M W RAgY o N COLLIER
2.0.0UGVID. € % ROSENSALM 2 cowns
D-R. JACKSON® [ N s paer
M LEVIN 1T ENSVINGER
O M. SEALAND ENVINONMENTAL A A PauST?
AESEARCH PARK ¢ s fone
= 1 xireeings W MARTIN
gL TON! S w PARDUE
4 0 STOAY LW MICKERT
$ 5 TaLMa0GE
GREENMOUSES
w 1 SELVIDGE QUALITY ASRIRANCE
W i BOEGLY. M °
ENGINTTRING AND
Ld PHYBICAL PLANT
€ » ABNER®
VAHICLE8 ANO
YDUAL CAPACITY L eovrmeny
{INFORMATION DIVISION Lt TUCKER
2COMIULTANTS

ICOMPUTER SCIENCES DIVISION
SPLANT AND EQUIPMENT DIVIEION

SEINANCE ANG MATERIALS DIVISION

A-l

4

SAFITY AND RADIATION
CONTADL
MM SHANES®

FICAL AND ADMINKTRATIVE
seAvicEs
Tt vannt

C M SAADLEY




- ENVIRONMENTAL SCIENCES DIVISION

MARCH 1803
* SEM0N AESEARCH AND DEVILOPMENT STAFF R""::‘“"
1. VANHOOK
S.1.AUERBACH'S 5. E UNDBERG 8.C.LAGON
LW BARNTHOUSE R 4 LUXMOORE
.G, MATLOCK ASI00UTE DIRICTOR
€.€. COUTANT J.F MCARTHY 5. G. HLDEBRAND
DAANGELIS [ N A M HENORICKS
W.REMANUEL. RV.ONELL
C.W. FRANGIS PENG
R.H. GAFONER 8. P SPALDING
O.0.HFE . LA TRABAIKA QUALITY ASSURANCE AFPPMATIVE ACTION
R KANCIRUK W VAN WINGLE L. €. ROBERSON 14 - VR TOLBERT
. 1A WATTS
oot SARTH AND ATMOSPHENIC £COPYSTIM STUONS ENVIRONMENTAL EHVIRONMENTAL, DVISON OPERATIONS
PROGRANS scHNCES saeToN ANALYSES SECTION MOTECHHOLGAY JECTION SECTION
S.H STOW 0. 5. SHAER F.E SHARPLES € WGBS .€ FOMER
4.8 oo cePLPs LK NOONRD C.H FAIRFAX £ F. CARFINGER
moP. [{meevmoreerrar. u.ouuvuel [ oLoacar ERONMENTAL ADMISTRATIVE CPERATIONS SUPPORT.
DEVELOPMENT 1 cveuma fefd AmaLYHS ————_— 2 1
moanaM 0. K, SOLOMON RS TURRER AL GRAHAR L L SiGAL mvuomﬂ L. A SHUGAAT R 8. COOK Auivnieat
M 4 1 st m M. EDWAROS S.G. WRIGHT C. A KAPPELMANN 0.1 DODSON RN CUSHMAN 1% | DG ROGESS, S LGREGORY 2DUCATION m( '
"km P G COOK'B L W COOPER T.A CHATFIELD 4 A DICKERMAN P. L CRANTREE 5. M. ADAS T.C. BENMETT 8 4 L SEBER TLMMS®
" 5. COOPER 14 N D. FARROW C.T.GARTEN DOWNING. G K EDOLEMON P.ALBELL 18 M. S BEVELHMERTS €. FORD AECEPTIONIST 3 SUMUERS Y
. 1 ALK GARONER®
WA s 1 awa s S P HENDRICKS & J.W, EVANS 18 RLL. KROODSMA T.A BODEN 0. crRouBY M S.DENTON
s A S A J OLSON LK R C. DANELS 1 1. 5. GREELEY 8 Guss bglicily comsurma
N E.KORTE o D P KASER S R s. HALBROOK ¥ LA HARRIS 18 4 B ARPER.
MODIL WocD € A UARZOLF PARR. W E SCHRAMM 1L SERER L W UTTLETON
PERGY SPECES A O.LMmsE P A POUNDS 15 € 0. SMITH 3 0 HarRs s s&muu::v
GA TUSAN L Moray 4 6,5, PECERSON 18 D.C.WEST V.6, TOLBER 3 W D.5. JONES
4 A 3 G.C RETTIN S L NEMELAE n.u.:w:n prerereo—yr— o
MOOEL MERIA CEOUS G K MODRE 14 P ERYAN S AW WEDS 4 F. uuRaL 18 . F MoTAR! . . 45.7GGS Y
menaY 5.5 TRMMING 18 WK LYDAY # $ 5 OSURNEY S RE WW'U“‘EU’" ANGMEALTH AL FREEUANY
S, B. MAAUGHUNS P.A RUBN1S " 44, HOUMGPEN 1% THEORETICAL e —— M 0. BURTS R G EPLER GPRA [ ALK HoCONATHY
LA - (Xt P L HARMON ] cecersmae LA BAFON 1§ b $.Y. PORTER PLANT AND g0
LE TOAMN HLME V.H DALE [ mremormenrtar S 0 JorES K D. 1AM g A 8 CARRIS W, J. SELVIDGE g“m‘“mz N
PESEARCH AND womtLma jul | S L WANTERS 18 0.£. TODD ¥.R.AEEVES COMPLIANCE L] | orwes . K MCRAACKEN 1 A CRANDLER S 0. s,
ANALTRS W.R EMANUEL® A AV WIKSON XN CREaAESH 2 MORFIS S D MORION'S G J HAYNES HEALTHPHY IICS L coues "
i K L. STEWART — - 3 5 D.E. SHEPMERD " V.L HOLT - G F.MOUSER 1o M E. ZEIGLER
& W RANNEY sk STERART | oL L5 HAFE i L 200040 T ] - B.E BENNETT 12
CONOMC AMALYSS AL ANDRES '# RO, FAMM 18 C. T, WOCOMO TWSTamne C.RKNGHTS §.COLE 17
AW KNG W. W, HARGROVE 18 TW W . S J LAVENOER gu.coe
> ANO WTEGRATION Ny s 1 | o wars 8 £ pooxen W LoAR .8 E o X Fogtenst
'\ AP, TURHOLLOW 3¢ THPENG AL SEGRST sTuous 5 & PEARSON 4s S 2 B =it W.FREELS
b W. N, POST L L WRIGHT 0 K A ROSE T HAWIONS 7 P onasmamenT 1K SAWYER T W MEHUHORN sw "
o pympridenndealy oD oAt | tscaoeentt | B UG Tomen €, HECKN 7 LR T T L ASTWO00 0.£ MR L veromx
Ao wrorsur 7.0, JENGSSEN T SATER W W.S. MOSON B.G BLALOCK® LMo 1L TOMEY
A R BRENSWTING BunovsYSTRS O.F wEsn s “‘: M: :lxl"‘:‘mﬂ!‘ :‘; QronELL ¢ :‘cm’:w“ &S, SHOAT'S P.LwnSON 2 5
RANNEY 1! 2 R . SALK g 5B T
forerponidy gl § O 0 WEST A F.TURHOLLOW 34¢ ME QAKS G G SanToRes M U FRAK aSEaENS RG]
;;»:‘uuss 0 poNG 'S ok soum AL HINDIAN
 MARSHALL A ROOKS M J PETERSON H
[} Arras Fmocmuss S M MoRrsseY 0.4 NEERGAARO ¢ 8. TUOKER wrEnAChons .1 vaws g
o A WALSON 3 W.H SCHAGHER 16 Lot S E HERBES P. C. ACHOE £
P KANGIRK® M J SALE e — e C. S PAWNS 0 J GROOMS
8.R P £, M. PRESLEY €1 ScaumG
- Son. scmnce ™ Ji6 s R . BURLAGE
CARBON DIOICE C. W FRANCIS 3., BEAUCHAMP 4 b PORE T STIOES BOIRCIMENTAL ALK G R SOUTHWORTH A V. PALAIBO
P ORaATION C.C. BRANDT4 PROGRAM £ W.BARNTHOUSE® W. 5. WALKERSON 1§ T4 AELPS AT PO
AALYRS CENTER G.F. CADA dl | 2w xELLY S A P. DENNIS LA WJTOWICZ 18 LML STRONG-GUNDERSON ™S
R M. CUSHMAN 19 NP ELESS 'S H . CAROWELL 18 J & A camacos B TWALTON “H1 L RICHS U
S.VLEE C. G. COUTANT® G L. EOWARDS 1% $ W.CHASTENSEN D.K COX D, C WHTE? £ 8 9QYANT'S -
D.A LETZXE & 8L JACKSON ¢ JD. JIBUN 18 AN L8 w C R £ L SERGAAN ] Uscormu s
B.P. 5P, H1. JAGER P.AMAYS 18 €. T MUNSAER A W, LAHORTERATS A M. HOYLWAN 15 G 1 LOGSDON 13
MEA SURTINT R.Q STANSRELD % LA SHAAORAL ¢ PAPER'S | R V.ONEILL* W. K ROY S, P SCARBOROUGH L S0 PANS3
ARCHIVE .G TMPSON % LW SMTH S MR WOFE 1 G W.SUTER 1 B P | B
£ T SNGLEY ¢ 0. R WATIONS A W00 C.L WNLE % 4 A GRERTH 15 : 2N Krwmson®
G V.WLSON S A PAKIS B 4
WASA DISTRIBUTED ¢.0. oay N
ACTIVE ARCHIVE  FARMEF PHY IO, OOICAL ] A 2 STEWRAT - K F.BARNES &
- ™ sooLoay e ENNs L.D. VOORHEES 18 RLE. BOOKER ¢
. : = lc urone R O, WADLINGTON ; .
:&voomsﬂ R B DAEIER i SUBTURFACE AND N T EDWARDS L L AMLISON o’:““".
MOGE ooLL K L POPHAM i 1.GRZARD - WHLIAMSON &
ANVIROMISINTAL ? ot asocEmsTY ; ! | wrr 1 0. 8RCWNE g™ oN
FORMIATION STSTEM R D. HATCHERY? QK ACOBS ] ©.A GunDERSON LA 4. J GENTRY 1§ i fusmany
RA McCORD 14 £ 1 LERSTIB 18 ViiEws #a G P, NAPOLITANG 18 G A LOMAX®
: 5.8 MAAIGHUN'" K ML LANDY
J € NTOUST W, A1 NoRaY R C. LONGMAN 18 o
4 SMITEK 2 5 KOONER TS | P.W, BAADEN v fobimtivng
pm— 8. THotus » proony € onen ] sArpans LA MoCORD ¥
H ol TWRLLAMS P frIs L8, EWALD 18 s sMTHE 0.0.RHEW
A K DAMSH A USKAN (4 e JAWATTS [
PROGRAM R K s RATENER AWAMERTS o oS ¥ " L & ENMNGS
R BosTs RO.KEWARD [ttt 8 DWLSOEER TL PppS I O.A BEELER D.H OGE
K ¥ HENLEY o 0. L TAROR E A LONG A E RICHMOND NA GRFFITH
OW-TE AN 4 SN AR |
orr.ane URFACE WATOR g
SVESTIRATIONS
: ] " o n v
SvsTaus - 1 mmomm\nam o msmummmwcmmsuvsm
[r— D. M BORDERS '8 2 COMPUTIG APRLICATIONS DAVISION
DEMONSTRATIONS TA FONTANE 4 BNERGY DIVISION T SFFiCE o orerwn mmswmmrvw:w
8 1 FREDERICK ™ 4 ENGINEEFING PHYSICS AND UATHEMATICS DIVISION 12 PLANTAND EQUPMENT DIVISH >
GROUNOWATER D.3.HGIG 5 FINANCE AND MATEFIALS DIVISION ICATIONS DAVISION
orRABLE UNITS W.E SANFORD 18 4 GRAPHCS OIVISION 14 OFFICE OF GUALITY PROGRAMS AND INSPECTION b
W.L MaCALLA 1% 7 MEALTHAND SAFETY RESEARCH DISION 5 <]
SURPONT .0, MOORE 18 8 IFORMATION SERVICES DIVISION 10 DUAL CAPRITY
UARCH 2, 1008 | AND INTEGRATION . ARIDMORE % 7 UTIORN, DISTINOUISHED SCIENTIST [
D.K FeEcE® =]
AL Q.
—c
»



Appendix

Mural lends distinction to ESL

For ORNL employees who rarely get a chance to
vidit the west end of the site, it's worth the time to make a
special trip to the nearly completed Environmental
Sciences Laboratory (ESL). On the southeast comer of
the building, mounted over a 14foot circle of light-
colored brick, is a striking 12-foot circular mura that
lends character to an otherwise expressionless facade.

Soon a plague will be set on aconcrete pedestal near
the sidewalk that passesin front of the mural. The plaque
will bear the inscription

Thetreeis our life and our fife isthe tree. It is
from this concept that my work has grown
for this outdoor mural. The flat mosaics
delineate my abstract visual ideas con-
cerning the environment. Sketches jrom
nature, the color balance in various earth
tones, and “the sun” are Utilized to convey a
certain spirituality about growing things. The
most powerful aspect of the mural is the
“negative spaces” between the nine mosaic
panels by means oj which have created the
essence oj my idea: Trees jor Life.

Those are the words of the artist Charles Counts,
which explain the content and meaning of the mural.
Counts, who owns and operates the Rising Fawn
(Georgia) Pottery Workshop, graduated from Oak Ridge
High School and is a nationdly and internationdly
recognized potterer and art teacher. He was selected to
create the mural because of his success with a similar
project for Oak Ridge Associated Universities and his
long-standing acquaintance with Ed Struxness of the
Environmental Sciences Division, who headed an ESD
committee to study concepts for the design and
crc])nstruction of alogg carrying out an environmental
theme.

The Environmental Science Laboratory's newly installed
mural, shown here in silhouette, features nine mosaic
panels, each composed of individually made pottery-clay
tesserae cut to delineate abstract visual ideas concerning
the environment.

LAB NEWSLETTER/SEPTEMBER 1977

Under General Services Administration guidelines,
1% of 1% of the codts for a federaly funded building can be
spent for artwork to make the building more attractive.
To justify the expenditure (about $50001, ESD argued
that the artwork would

® Enhance the appearance of the “massive, fortress-
like" ESL building which, because of its location
outside ORNL's security area, will have greater public
vighility and interaction.

® Assist ESL in focusing attention on ERDA’s concern
for environmental health and public safety.

® Be consistent with the effort to change ORNL's
image and reflect favorably on the emergence of
ERDA (soon Department of Energy) as the “prime
innovator, motivator, and developer” of the
nation's energy resources.

Since the murd’s ingtallation in August, ESD has
been in the process of stylizing the design for use as a
divisona logo for gationery, reports, dides, etc. As
Struxness said, “We wanted some special identity for the
division, and this mural has given us one.”

A-16
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The mosquito fish in White -Oak L_ake
fought back. .

White Oak Lake up at Oak Ridge has
received -radioactive waste for 26 years.

Mosquito fish live in the l1ake and- feed
off mosquito larvee.

Ecologists, those who specidize in the
relationship of living things to. their en-
vironment, studied the fish to determi ne
what effect radiation was haying. .

They found that it was caosing deaths
through  abnormdlities.

Bnt Dr. Dan Nelson, the assistant di-
rector of the ecol section at the Oak
R|d e Nationa Laboratory, said “the

y interesting thing was the 'increase
m fecund|ty "

The females produced many more g

O U n g thannormal.

“Thus puzzled uws,* Dr. Nelson contin-
ued, “until we went back to basics.”

The ecologist said that when a look
was taken a other oré;anlsms placed
under stress for exten
scientists were reminded that they also
become more fecund.

And o it was with the mosquito fish.

They overproduced, to keep the family
going "and offset the-increase la deaths
of about 26 in 500..

Dr. Nelson, who " holds degrees from
lowa State, Oregon State and a Ph. D.
in ecology from the University of Geor-
gia is assistant director of the largest

single ecological research unit in the ¢

Unit& J States today.

There are 40 «iff members and this
number Is continually enlarged by visit-
ing investigators, most of them univér-
sitv people who come to ORNL on their
sabbaticals, and students who come in

:Lu

ed periods the '

Dr. Dan Nelson

for the summer and for undergraduate

:research. The Nationa Science Founda-

tion sends in 10 graduates each summer
from universities over the United Slaies.

The ‘University of Tennessee coop-
erates in the program and the ecology
staff, in torn, cooperates with UT.

The wologﬁ section has two basic con-
cerns, what happens to radioactive ma-
terial when it Is released, bow much
of it -is .concentrated in organisms and
what “effect this has on the ecological
system, and what effect radiation has
on individual organisms and the popula-
tion of organisms.

White Oak Lake has afforded the
ecologists many opportunities for studies
inasmuch as organisms have been ex-
posed to radiation and have reproduced
In the lake for many years.

A promising study for developing a
broad base of ecological information is
getting under way, Dr. Nelson reported.

It is the Walker Branch watershed
project and in this study there win be
taken Into consideration wbat goes into
the watershed through the atmosphere,
through rainfall, through dry fallout and
what effect this has on the mammals,
the Insects, the organisms and other liv-

‘inn things both on the land and in the

water.

Specialists in botany, entymology. mi-
crobiology, hydrology ‘and other pertinent
disciplines compose the study team.

What effect does radiation have? What
effect does forest fertilization have on
organisms on land and in the water?

‘Through studies of this type.” Dr.
Nelson said, “we will be able to develop

gred| ctive capability.”

uch predictive capability is essentia
to man in his efforts, just beginning.
to restore a hedth to his environment
which, has been severely damaged by

dl.[lll)’ GUILIB

poliutants In the air, the water and dn
the laud.

Amang. other things, it will tell the
scientist what chain reactions to expect
when be takes a step to cerrect one
unfavorable condition.

This is one of the reasons Dr. Al,vgn
M. Weinberg, diréctor of ORNL, said
in his 1969 report- on the state of the
national laboratory that “the ecologists
have displaced. the physicists andithe
economists as high priests in this new
era of environmental concern:’ -

What seems to be a disadvantage may,
when corrected, lead to grester disad-

vantage. 1i énie case, a switch was nade

in the upper Midwest from a certain
type of detergent which foamed to &
type that didn’t foam because the latter
was not so unsightly on the streams
where the laundry waste water was
emptii *

However, the nonfoamiog ‘t%/pe was
much more toxic to the sperm of bluegill
and thereby bad an adverse affect on
the fish population.

The ORNL ecologists also are looking
into the. Interaction of thermal pollution
on living things.

“We are going to be faced with these
things,”, Dr. Nelson said. “Thermal pol-
lotion (frem nuclear power plants), -ra-
diation pollution (from increased use to
radioactive materials) and organic poliu-,
lion (fertilizers, pesticides).

“We should gain a predictive capubxl-
ity

“That s what the Oak Ridge ecologists
hope W do. It is a capability that is
needed for the “safeguard of man, of
living things and the environment.

Aipuouuy
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THE CHATTANOOGA TIMES, SUNDAY, MARCH 15, 1970.

The basic mission of the Oak
Ridge National Laboratory,
says the guide book, “is the
discovery of new knowledge,
both basic and applied, in al
fields relevant to the release of
nuclear energy.”

And, without apology — even
with pride-Dr. Alvin M. Wein-
berg, director, comments that
“we are one of the country’s
largest environmental laborato-
xies,”

In a day when the attention
of every citizen is focused d-
most constantly on some phase
of environmental pollution,
many will find it comforting
and heartening to know that the
efforts and the talents of so
large a concentration of scien-
tific skills are involved in seek-
inﬁ] solutions.

t is natural, Dr. Weinberg
notes, that the nuclear energﬁ
laboratories be concerned wit
the environment.

“Handling large quantities of
radioactivity without endanger-
ing the biosEhere and particu-
lar 1y without endangering
man,” he comments, “was part

L TV G s,

Oak: Ridge:

Largest Environmental Laboratories’

of our task in 1945 when ORNL
was started, and it remains an
important part of our job. Our
concern with the environment
gradually broadened and now
some 10 per cent of everything
we do a ORNL Is related to
the environment.”

This job Is a bit complicated,
the director notes, pointing out
that the environment “is un-
c?mfortably diffuse and com-

o

“Achieving a better environ-
ment,” he says. “is a leas def-
inite goa than is building a re-
actor. We know when we have
finished a reactor, but we can
hardly know when we have ade-
quately cleaned up the environ-
ment.”

Dr. Weinberg, who will be 55
in April, is a native of Chicago
who began his research career
as a mathematical biophysicist
after collecting three degrees—
including a Ph.D. a age 24—
a the University of Chicago.

For one with the responsibili-
ties of directing_a program in-
volving the efforts of some 5,000
persons and one on whese lim-

S T R

th

ited time so many demands are
made, Dr. Weinberg is not a
hard man to see — at least
for the person with a legitimate
reason for seeing him.

But a visit in his office in-
cludes no small talk. He is cor-
did, but gets quickly to the
point. Redlizing that the lay vis-
Itor dees not speak or under-
stand the language of science,
Dr. Weinberg obvioudly thinks
a one level and speaks at an-
other as he discusses the mat-
ters in which an interest has
been expressed. Considerate,
he's trandating for his guest.

His office is large and color-
ful, but mathematical. Covering
much of onewall isthe periodic
table of the atoms, as one might
find in the college science
department the periodic table
of the elements.

Dr. Weinberg seems to try to
anticipate the interests, the
questions of the visitor, realiz-
ing that the visitor is toe un-
learned in the area of nuclear
science to inquire into the really
significant issues. He is amost
patronizing, but in the most

acceptable concept of the term.

Stilt smiling and gracious, he
lets the visitor know without of-
fense when the interview is
over. He may go rushing from
the office to an appointment
elsewhere before his guests de-

art.
P In commenting about the en-
vironmental studies program at
ORNL, Dr. Weinberg ‘ does not
try to tick off the specific areas
of activit&/. He knows and his
visitors know where this in-
formation Is available. But he
likes to give a quick justifica-
tion for the efforts underway
at the sprawling Oak Ridge fa-
cili%

“Our major responsibility
here” he says, “is to devise
new and better ways of prodnc-
ing nuclear energy. But prodnc-
tion and transformation of en-
ergy is responsible for 95 per
cent of the environmental pollu-
tion, so thisis an areain which
we most concentrate some of
our best effort.”

One of the many American
scientistsmobilizeddnring
World War |l to work in the

S DY RIS AR

e Country’s

atomic energy program, Dr.
Weinberg has been ORNL direc-
tor since 1955 and since 1555
has been a vice president of
Union Carbide Corp.’s Nuclear
Division which operates ORNL
for the Atomic Energy Commis-
sjon.

Few men have spent as much
of their lives In helping to de-
velop the peaceful applications
of nuclear fisson as has Dr.
Weinberg. In 1960, he was a
winner of the international
Atoms for Peace Award for his
mte in the development of nu-
clear reactors.

Dr. Weinberg has not let the

ressures of his work prevent

im from playing an active role
in community lIfe. He. playsthe
piano and is an avid tennis
enthusiast. He helped organize
the Oak Ridge School of Music
and for eight years was a mem-
ber of its board.

Many Chattanoogans will re-
cal his appearance in 1963 at
the University of Chattanooga
which awarded him the hon-
orary degree of doctor of litera-
ture and [aws.
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ORNL, Ecol'og:st§ TellLOf.
Grand Resear 71 ‘S’i" e

S

By PATRICK RIORDAN cappares extremely- vl&l wlth} nt tlle Ihest. il not lhe ﬂnesl
There are more than 30,000 gfedgpthers | know .bug" _anywhere, This is the only |

acres of environment at Qak ing to Don King, ymm nlace thal,ukuthc:systems's %

Ridge National Laboratory, and 4g Soffice “of qciencem view. 99«19'!& u,nivgtslly P

the ecologists have the run hology . - ntl_.éy e, %’

25,000 of them. m ORNL program is onews (nnlln ﬂ lle Il'No. 3
They've hung “Do .Not - e

Disturb” signs on their trees,to

study areas as broad as a

watershed. and as small as the

position of a leafl in the forest

canopy.

So a group, of vnsmng
ecologists, co fitioni d
miters’ —:k Lw ite
House staff memibers - - who

toured ecology areas i'eeenﬂy.
were careful not Lo bother lhe' )
plants and animals. e 7’
Lectures in the mormngs &,m @‘dé
April 29 and 30 helped the group
of 18 visitors use their fieid trips
to pick out specifics, :some of /3 /P70
them so technical that not ’
everyone was able to follow the
“arguments.
What did the two White House
aides think?
“The ecology program

Collecﬁng leuf Scmples——

Radioecologists from Oak Ridge National Laboratory collect leaf samples and insects ina
forest inoculated with cesium-137 The lift truck and lower help in sampling from tal} tulip
poplars -among the most productive trees in the eastern deciduous forest.

xipuaddy
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4 ‘= From Page Onr
campuses. they're all divided
up into departments”

And John Ford, with the
National Goals Research Staff,

said the program ‘has “u.

beautiful ‘conceptual approach.

I'm very much impressed with’

itS multi-dimensionality."” ' *

Asked about the chances of
establishing a National “En-
vironmental Laboratory,? Fad
said he didn’t know, ~given
current budget Situations. And
he added, ““That's up
Atomic Energy Commission and
the National Science Foun-
dation.” .

The White House aides seemed
able to penetrate the technica
thickets through which the
guides led them, and asked
rather detailed questions. Some
of the group appeared a little
confused aﬂ times, thouv%h.

But nearly everyone was able
to apprecide one basic fact =
nature does things in an im-
mensely more comgplicated way
than does man, ¢

Consider the problem. of
moving water through the soil.
Mandoes it crudely and grossly,
with heavy pipes of varying

. diameters, )

. Nature, it was pointed out,
move8 water much more subtly
filtering it through leaves an
‘topsodl, providing it to earth-

worms and insects, and |etting

" would" happen

to “"the”
radionuciides produced in a
nuclear bomb blast. :
|sotopes of strontium and

cesium and other fallout |?otop6

were chosen, ; because O
likelihood that. thev would he
“produced in such’ a- detonation,
<ORNL staff members pointed
wt. In what they call the
“Cesium Forest,” poplar trees
have been..tapped tO inject
radioactive cesium 137.
: ‘The initial studies wereto find
‘out -what whould happen (o the
fcesium if it were released into
‘the .environment in large
quantities. But eventually what

to the happened {0 the cesium became

arelatively minor part of the
question. Using cesium, it
, turned out, ecologists were able
to begin to study in areat detail
-thing Which happened in the
trees themselves — measuring,
for example, not enly the flow
through the tree from roots to
crown, but in the opposite
tdirection aswell. And the flow
from crown to roots was
demonstrated to be much

greater than anyone had ex-

pectedd..

A few milesfrom the “Cesium
Forest” is. an open field
surrounded by what a staffer
frankly called an *“‘anti-
personnel chain link fence.” A

chlling Sign near the gate reads.
, “Post-Attack  Environment
‘Studies.” i

+“Do Not Disturb.'; = *
. The field has been made to
undergo the effects.of a serious

it seep through rock formations, 'dose of radioactive Tallout.

Charlie Malone, Who has a plot <" But in addition to providing
stakedbut with black-and-yellow data for the Office ‘of Civil
rope, containing black jars and Defense, the field also became
white funnels and other part of the ecological sciences
ecological gadgets, likes the . division research scheme.
work. ) Briefly, that strategy beﬁim

“About half my work isinthe with the extremely detalled
field, in the spring and sum~ studies ‘underway at the
mar,” he says. But when winter #“Cesium Forest” and at the
comes, “the ecology pretty well “Post-Attack” field, two natural

shuts down,” so thel
work takes over.
Is it ever tedious?

ratory environments about which a

great ded is known.
Davld Reichle, an ecologist

“Very tedious, SOMetimes. and a member of the Oak

JOY{ib?e part, plaming  h e
. periments. For alot of the field
work, 'y oreally a technician,
Jjust making’ sure everything is
working the way it's supposed
b ”

' The ecology Work at ORNL
rew out of Atomic Ener
mmission studies in the 1
to determinewhat would happen
if a“nuclear device,”.or bomb,

were detonated. *
Using radioisotopes as

& inwaysfamiliar toasy ~ others, kg
sitor 1 lthe Amerlyeano{ . data. At this level, very

visitor t O
Museum Of Atamic Energy —

y Mmicroscopic bacteria.
‘{ This_exngriment., along
* these in which trees were taj

cience 18 the most ®- Ridge Regional Palnning
&X- Commissim,

points out
research in which pens about a
yard square are studied to get
a great deal of detailed data on

s the effect of different kinds of
t earthworms, different kinds of

leafmold. different kinds of-
trees -and “microflora” =

with,

to inject cesium, as well as
will go into the first level

precise statements can be man.

and certainly to any high mad e &oux very: gyall ecosys-

school physics “student .=, tems

ecologists began to study what.;
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. Aut the trouble with: minute
, Reichle points out, is that
#~ 5 »-’w 3 mt

might happen |ater on. When

!

researchers are forced to ex-
trapolate, going* beyond the
limits of their data, the chance of
error iS great. When they can
interpolate, however, and use
twoknown datapoints to make a
guess. at a third lying between
them,. the change: of error

€8, oy

Thus, the'more data they
have, the more accurately they
can guess about the rest 'of the-
questions that perplex them.

Moving up from the extreme
detail of the cesium forest and
post-attack field studies, the
next levelof complexity IS a
watershed — an area which
tends to_concentrate Water and
‘ determine the direction of its
flow. A watershed aso deter-
mines what contaminants will be
found inthe water flowing out of

it.

A study is underway now,
according to Stanley . Auer-
bach, director of the ecological
sciences division,. to establish
“base-line conditions™ in a
watershed on ORNL's sprawling
rea) éstates. . .

Variouss: soris Ag,'gl.f en-
vironmental *monitoring
equipment‘is U in the water-
shed, checking water quality
and various other factors.

;iAfter a yéat.ar fwo has passed,
ecologiset{:ll 00" in- and
deliberately “perturb” the area,
to Use afrequently-heard word.

Then ‘they'lF measure the
changes which: occur. ]

The information they will
receive won't be nearly as
detailed as that obtained from
the cesium forest or the post-
attack field, but it will be
broader, and will aliow broader
generalizations t0 be made.
Thus broader predictions can be
attempted. )

Ultimately, a study of various
watersheds could be made — a
study, for example, of the entire
Tennessee Valley area, where
manmade dams have had an
immense - effect on the en-
voronment,’

i From that sert of study. a
still-broader regional rescarch
scheme could be undertaken.
ultimately tackling as big a

hunk of the planet 4 S the

, Mississippi River and its

tributaries. whkh effectively
drain a good part- of North
Amerka.
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Ecologists Told Their Future Secure

By CAROLYN KRAUSE
Clarence Larson, member of

theU. S. Atomic Energy Clm- -

mission, predicted a Secure
future for radioecologists af the
Monday Mght session of the
Third National Symposium on
Radioecology being held at the
Oak Ridge Gvic cater through
Wednesday,, |

I foresee that the AEC will
continue to be a major supporter
of radioecological research and
an active participant in the
future symposia,” he said.

Currently, the Fallout Studies
and Environmental Sciences
Branch of the AEC’s Division of
B'0|9$9i’ and Medicineis spend-
ing $18 million 00 finance
specific radioecological
research, Larson related.

The AEC Commissioner also
predicted atrend toward more
systems analysis  studies
(mathematical models) and “a
trend toward mare ecological
experimentation or en-
vironmental manipulation.”

He also noted that “there will
be a counter trend engendered
by extreme ‘environmentalists
who regard the environment as
sacrosanct as the human body
and will wish to restrict any

environmental ex-
perimentation,”
Larson urged the

radioecologists to enc_ourﬁe
youn% people to enter their field:

“There are many youngsters
now excited about the environ-
ment. Whatadvice wouldyougive
them? Have you encouraged
ecology in local science fairs?
Have you participated in local
school” programs?  Many
teachers would welcome your
advice and ideas about en-
vironmental study units.”

He cited the present con-

LARSON
tributions of tadioecology,

which, he added, have an impact

on the entire fleld of ecology.

“Consider, for example, the

knowledge gained about the flw

of materids in an ecosystem, an

achievement made possble only
radioecology.”

Larson listed AEC’s goals for
radioecologica  gtudies :

1. To predict the movement
the fate, and the effects of
radionuclides (like cesium-137,
cobalt-60 and strontium-90
released from nuclear reactors)
in the environment, especially
the effects of these nuclides on
the structure Tnd functioning of
ecod stems (like a forest or a

ond).

2. To solve sdlected ecologica
problems which may be resolved
through the useof radianuclides.
(At Oak Ridge National
Laboratory, for example, a
forest was tagged with cesium-

A-23

137 to find out what happensto
decaying leaves in a forest
ecosystem).

3. To discover and promote the

eful uses of atomic energy
or beneficial purposes in en-
vironmental sciences.
~ Larson cited the work going on
iNORNL’s division of ecological
sciences unda the direction of
Stanley |. Auerbach. )

“From their research in
progress we are learning much
about radionuclide cycling in
aguatic and terrestrial systems
that is applicable to reactor
Sitinganalyses. )

“We are discovering the
characteristics of watersheds—
a contribution to better land
management. We  have
knowledge of the responses of
plants and animalsto ionizing
radiation — data needed for
evaluating the effects of fallout,
and responses of populations to
radia tion.”

Already, he added,
radioecological research has
resulted in four landmark
volumes in the environmental
sciences. “The Environment of
the Cape Thompson Region,
Alaska,” *“A Tropical Rain
Forest,” ‘‘Bioenvironmental
Studies of the Columbia River
Estuary and Adjacent Ocean
Regions,” and “Radioactivity in
the Marine Environment.”

In other speeches Monday,
Auerbach, who stated that
research in radioecology is
undervalued and insufficiently
funded, listed the contributions
of radioexology to AED mission
programs since the mid-1950s:

1. Provided some information
on the varying sensitivity of
plant organisms such asred
oaks, yellow pine and grass and

(Continued on Page 7 No. 10)
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of complex ecosystems to
radiation during the period of
fallout from nuclear weapon
teting.

“As one rdiech on the fallout
problems of the midcentury
decade, one camot but conclude
that it was a profound stimulus
to the awakenjng of public
awareness tO environmental
przblema," Auerbach pointed
oul

2 Obtained dab on the food
chain, although Auerbach gives
little credit to the ecologists far
this in the 1950s:

‘Learning  about  the
ecological food chain was me of
the greatest mass effarts in
public education d all time, but |

should be given credit far this
achievemens.

4. Found no recognizable
somatic biological effects or
mutations that could be at-
tributed to radiation at testing
fallout Jevels.

5. Fought for and established
te principle that such major
technological undertakings such
as Plowshare must have sn
ecological assessment prior to
ib being undertaken.

8. Provided dab pertinect ta
the design, construction and
continuing safe operations d

power reactors.

7. Obtained data relevant to
the review and revision of
standards for release of

— Fmm Page One

“Iri accordance with this in- by installing cooling towers from its adolsecent to a mare

terpretation Of NEPA, the AEC instead of using once-through mature Stage a¢ e realize
hasprassumed the responsibility river cooling would cogt the thatfortunes sbom made not

nuclear industry from $11 to $60'from exploiting resources )zt

for

Yrqmring for each propased
nucl

ear facility that may

billion by the year 2000.

from recycling them.

significantly affect the quality of  Parker said the beneficial use The Georgia professor ex-
the environment a detailed of waste heat to wann cities and plained that e have three op-
statement on environmental greenhouses Will not solve the tions for dealing with polludt::“.

considerations, and for obthermal

taining the comments of other
federal agencies having en-
vironmental responsibilities and
expertise.”

Inan interview, Auerbach said
his divison bas been consulted
on the preparation of an en-
viromenta! impact statement
for a new nuclear power plant.
The division also has advised the

radionuclides t 0 the en yUS. Army Corps of ineers
am not sure that ecologists virooment. v o«

8. Applied and refined systems
analysis 'techniques to the

“] think that credit far the human exposure problem.
public Learning about the L. R. Rogers, director of the
mwemeof of strontium-80 AEC Division d Radiological
tbrougb the grass-cow-milk- and Environmental Protection,
manfood chain properly belongs and c. L. Henderson, assistant
to the maior, ® twn& energy director d regulation for the
authorities of those countries administration, AEC, discussed
involved in testing.” “AEC Implementation of the

2 Provided the hard evidence Nationa Environmental Policy
to demonstrate that the fate of Act (1969) in Its Licensing and
certain radionuclides i N par- Regulation d Nuclear
ticular l)habltats was not Facilities”

ictable. A requirement of the 1959 act

1: mos‘tts dsihiogveeﬁieﬂdntce; (NEPA) is tbat any fedg];tl
vironmen i con- ggency proposing an action
siderably in bow radionuclides \?\?oulcél/ significantly affect the
would be fixed, altered, moved, quglity of human environment
or otherwise manipulated,” must ‘draft an environmental
Auverbach said. impact statement and submit

other federal agencies.
According to Rogers and
derson:

“NEPA does Ot specifically

on the environmenta effects of
the Tombigbee Waterway now
being congtructed to connect the
Tennessee River with the
Atlantic Ocean.

Auerbach considers NEPA
“the most significant piece d
environmental legislation since
the Refuse Ad of 1899.”

Frank L. Parker, professor
in Vanderbilt University’s
department d environmental
and water resources engineering
and former ORNL employe,
spoke on thermal pollution,
which, he said, isn't a serious
problem yet but will be in a few

years.

The problem with thermal
pollution is quantifying the costs
and benefits, he said. For
example, in the last nine years,

tus statement far review Dy some 700,000 fish were kilied due

to the release of waste kat fmm

power plants to bodies d water,

he related.
The cost of these fish Kills,

refer to the licensing activities of Parker explained, amounts to
federal agencies. The AEC has, about $700,000. Compare this

Ilution problem any First, he said, we can dump

more than using radioisotopes our waste into the nearest
for agricultural- and medical natural environment and hope |t

purposes is relieving the will spread out and
radioactive waste disposal “The solution to

dilemma.

In addition to the high costs of
wet and dry cooling towers,
Parker cited such technica
problems as.

1. The me of salt water for pal

ceding, considering it iS known
that, & the Turkey Point power
plant on Biscayne Bay, three
ng]nds of salt per acre have

deposited per year within

0 away.
I?ution is
dilution,” be cdled this eption.

Second, he added, we can let
nature de much d tk waste
disposal work by building semi-
natural waste management
rks with cooling ponds and
lakes, which could aiso be used
far recreation

Third, he suggested, we can
design artificial systems to work
with nature, wuch as expensive

one mile of the cooling tower, cooling

resulting in the destruction of
plant life.

2. The possibility that the
latent heat rising from cooling
towers has sufficient con-
centrated energy to approach
theenergy of thunderstorms, thys
causing large scale weather
modification.

Parker said thermal pollution
iS being studied at Vanderbilt,
which hasthe national center for
hydraulic and hydrologic
research and training in water
pollution.

E. P. Odum, professor of
wology at tbe Univers_ictjy of
Georgia in Athens, said the
limiting factor for man is not
energy and resources but the
pollution consequences.

Defining ecology as “the
totality of man and his en-
vironment,” Odum said he sees

towers.

Saul Strauch, d tk AEC’s
Division of Reactor Develop-
ment and Technology, described
acomputer model being applied
initially to the Upper Misaissippt
River Basin for the nuclear
facilities Which, it is projected,
will be located in that region by
the year 2000.

The study is being conducted
by the Hanfard Engineering
Development Laboartory at
Richland, Wash., with the
assistance of Battelle Memarial
Institute under the direction of
the AEC.

. The purpose of this study,
initiated in January 1979, is to
provide knowledge of use in
establishing standards and
guidanceinthe planning, design,
construction and operation of
nuclear power and fuel repro.
cessing plants now ‘in the

however, interpreted the act to

mean that the licensing Of the
nuclear facilities -particularly

nuclear power plants and piants the Parad

oost, he added, to the $10 million
Tennessee Valey Authority
spent on three cooling towers at

ise Steam Plant in

for chemical reprocessing of Kentucky to avert the thermal
nuclear fuels — is a ‘maor pollution problem.

‘federal action significantly

The sports fiery industrykls

affecting the quality of tbe worth $3 billion a year. Parke

human environment °

<aid TO preserve this industry
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society as making the transition planning Stages, Strauch sasd.
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Ecologists At Civic Center—

Three paticipants in the Third National Symposium on Radioecology enjoy the outdoors d the
Givic Center, scene of alarge three-day conference, which began Monday. They are. fromleft,
Paul S. Robwer, of Oak Ridge Nationa! Laboratory’s hedlth physics divison, Stephen V. Kaye.
of ORNL's division of ecologica sciences, and Ed Fleming, of the Lawrence Radiation
Laboratory, Livermore, Cal. The symposium, which closes today, has been sponsored by the
U.S. Atomic Energy Commission, ORNL and the Ecological Society of America. It is held
every four years, This is the first mgjor scientific meeting sponsored by ORNL to be held a the

new Civic Center.

In Session In Shep Lauter Room—

‘This has been tHfe Scene in the Shep Lauter Room of the Civic Center since Monday as about 400
have attended sessions of the Third National Symposium on Radioecology there. ORNL of-
ficials staging the meeling reported Monday and Tuesday that the Center Is proving itself well
as.a good place to hold thistype of scientific gathering — the kind that often. in the past. has
been schedded for Gatlinburgor Knoxville becauseof lack of fecilities here.

xipuaddy
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The Calvert Cllffs Decision— 2

iScores At ORNL Wrmng
On Env:ronmenf Impacf

crEdiwr § note This";; tlie"f'
second .of two ‘articles about
the |atest precedentiselting
court *decision relative to -
nuclear power — the so-called
Caivert’ Cliffs, Md. reactor
decision in the U.S. -Couirt of
Appeals in the District of -
Columbia. Today’ sarticle tells’
how-that decision has affected
the work of some 85 employes
at Oak Ridge National
Laboratory. Asa, result of the
Court’sruling, ORNL scien-’
tists and engineers have beei-
drafting environmental _ -im-
-pact reports for six nucjeat;
power plants. This is in
compliance with. the National,
Environment&’ Policy Act ‘of-
1969 asit hasbeen newly inter-
preted asaresultof the July 23
court, decision. ,

LIVERMAN  STRUXNESS
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By CAROEYN K RAUSE

The. U.S. ‘Atomic Ener
Commission has'called upon
Ridge National; Laboratory :and
two other AEC. [aboratories, to
commit asubstantial portion of
their Staffsto assisting the AEC
regulatory staff in writing en-
vironmental impact statements
now required for nuclear power
lants " in the, construction or
inal licensing stages,, .~

The action is the result of a
landmark court detision on Jul
23 in which the-U.8. Court 0
Appeals for the District of
Columbia ordered the AEC to
consider the environmental
impact of the Calvert Cliffs, Md.
nuclear power plant now being
congtructed. .

The Court, ineffect, ruled that
the AEC had failed to comply
fully with the intent of the
National Environmental Policy
Act of 1969 (NEPA), in its
nuclear power plant licensing
plro%:edures involving many

ants.

P It ordered the AEC to quit
foot-dragging and making a

! mocker%" of NEPA. As one

result, the AEC has begun
action to produce more written
reportst required by NEPA
determining the  en-
vironmental |Impact of
«developing nuclear power
~stations and recommending
‘technological changes, -if

possible, toreduce further en-
vironmental damage, . "~

Helping the AEC meet the re-
quirements of law are :ORNL,
Argonne National “Laboratory
near Chicago, and Pecific
Northtest Laboratory, Rich-
land, Wash. ORNL is carrying 40
to 45 percent of the burden.

At ORNL, about 45people will
be working full time for the next
six to nine months developing

new environmental impact
statements for Six nuclear power
plants under construction, or in
the'final stages of licensing. .

Another 20 people are serving
as part-time consultants and 20
more are members of review
boards (conserva lion, technical
and editorial).

ORNL's Environmental
‘Impact Statements Project,
expected to require 37 man
¥ews of work, is being directed

Edward Struxness, with Tom
0w as his deputy project
director. These men and the
members of the project will
report to James L. Liverman,
associate director for bio-
medical and environmental
sciences a ORNL.

On Aug. 23, a month after the
District of Columbia Court
decision, Liverman explained to
the project’ members qﬁlthered
together &t ORNL why they had
been chosen for the projéct as
well as the ﬁrOJect’s origins.

He said that the AEC began
providing funds to ORNL, Ar-
(L;onne and Pecific Northwest

aboratory last spring to help in
the preparation of en-
vironmental impact statements
— about 12 to 14 statements per
year.

But when the Calvert Cliffs
decision dropped a legal

bombshell into the AEC's |ap,

more COMpIlete ‘statements,

against tighter deadlines-were -

required, resultingin a fiirpy
of activity, Liverman ex-
plained. .

The AEC, he added, decided to
meet this crisis by calling upon
AEC program divisions —
reactor, research, biology and
medicine — to slow down some
of their laboratory research
programs, thus freeing a
number of people to devotefull
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timeto preparing environmental

impact statements. .7 "
As a‘result, Liverman said,

ORNLwas asked to provide 20 to

.%- man years of effort over-the
next nine months.,,. .

How does AEC headguarters
feel * about':the ’ consequent
deceleration of some : of ‘their
reactor - research * and
development programs -
deceleration while thdse en-
vifonment reports are written:
According to Liverman;

“The Headquarters divisions
do not view this impact as
negative, and in fact, quite to the
contrary, they feel that from
these efforts épreparln en-
vironmental statements) we
should be able to better un-
derstand the redl basis for public
concern and ePahaos to identif
new and yet unmet researcl
needs. Pu anoth(;rw —this
very tempor. owdown in
rggarch maya%rn out to bea
valuable exercise in long range
planning.” .

Inan Interview aday after his
talk to . ORNL. employes,
Liverman said the project
members  responded en-
thusiastically to the call from
the Ab;c for.help.. . , . ¥

He™ speculated - that % the
members. saw’ ‘the urgency of
getting the environmental
Statements done' as-' soon as

0ssible so asnot-te hold up too
ong the production of 80 million
kilowatts,- which represents a
projected 25 percent increasein
the nation’s total electrical
production from all sources—
now about 340 millfon kilowatts.

Liverman compared the
Calvert Cliffsdecision to a
kind of technological Pearl

Harbor that “strongly en-

couraged the whole AEC

(Continued on Page 6 No.2)
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K L%x)
community 10mob#jize around
t e issue.”
Six task groups, each having
" about nigpe-~men, have been
*+ formed and each group has been
assigned lo draw up an en-
vironmental statement Tor one of
sx plants. )
These plants are the Pelisades
plant in Covert Township,
Mich.; Oconee No. 1. Oconee
County, S.C.; Indian Point No. 2,
Buchanan, N.Y.: Vermont
Y ankee, Brattleboro, VI.:
Hatch. Baxlgy. Ca.. and
Arkansas, Pope County, Ark.
The task groups are headed by
R. E. Thoma, J. R. McWherter,
W. C. Yee, W. E. Browni n% J P.
Witherspoon, and W. G. Stock
dale. Members of each group
will travel lo the power plant the
group is responsible for
evaluating.
Each of’ the task group

L. ® Number 2o s
ir=' Calvert Cliffs. —.

f}') — From Page One

IR

answer awhole lot of questions
that were bothering people.”
After the technical and en-
vironmental teams have com-
pleted their reviews, an editorial
group will put the entire en-
vironmental  statement in final
order. ) )
Struxness said the project
members are on a _tight
schedule, which he explained in
detail. ,
The staff, he added, has six
weeks |o write a draft statement
which must then receive com-
ments in an interna review by
the AEC regulatory staff. ORNL
will get the comment.3 back and
then re-write a final. draft

- statement, copies of which will

be mailed o some 40 states and
federal agencies for comment.
After a 45-day review period
for federal agencies and a75-day
period f o1 state agencies,

members belongs to one of sevencomments and "questions wiii
problem position groups, whichcome back lo ORNL. These
deal with specific problem areas questions and comments will be
o be considered in’ en- taken into accountas the ORNL
vironmental impact statements. ‘staff prepares the fina en-

Explaining the organization,
Sruxness said:

vironmental Sstatement.. which
has to be approved by the AEC

“We've organized ‘into and sent lo the Council on En-

problem areas and we have a
leader in each of these problem
areas. The |eader's primary
responsibility is 10 help the
people writig this part of the
environmental report. Some
problems are to directly assess
the impact lo be certain'that the
report iS technically correct.”
One problem group. led L
Marvin M. Yarosh. will
consider thermal effects —the
impact of the discharge of
heated cooling water on the
environment — as well as
reactor eooling systems and
the pewer station’s description
:and engineering,
* F. T. Binford’s problem group
will deal with air and qas
cleanup systems and the han-
dling of radioactive gaseous
effluents

vironmental Quality, the three-
man body created by NEPA.

It is ironic, rnsidering the
Caurt's ecriticisms of AEC
regulations in implementin
NEPA, that Gordon MacDonald,
member of the Council on En-
vi _ré)nmenteﬂ Quality, recently
sad:

“The AEC jas by far the
best record & any federa
agency In submitting en-
vironmental reports under
NEPA. The AEC reports are
.the most pomplete, . thle.l_)esk
thoughtiout; and ; the; most
sophisticated of any agency.”
~Judge J. Skelly Wright, the
judgein the;Calvert Cliff$ case,
apparently didn't see it quite this
way.
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0. S. Sisman. is heading &
group concerned with liquid
radwaste systems and liquid
effluents
F. N. Browder's group will
consider the site and en-
vironment of the plant in
drawing Up impact statements.
That means the members will
examine whether the plant
Jocation has an effect on studies
that might be done in history,
argheo %gé/, I demo raphyd
geology, hydrology, ecology an
meteorology of%%am.

Browder's group, for in-
stance, would consider whether
there mighl be artifacts, such as
Indian graves, that would be
destroyed by further con-
struction of a ﬁower plant. The
group might also *make
Statements about what kind of
plant architecture would fit in
best with the surroundings.

D. D. Nelson's group will
calculatethe impact of radiation
from the power plant on
surrounding human popu-
lations. X

Paul B. Dunaway’s group will
consider the hiologica and
environmental impact of the
power plant and its relation lo
land, water and other resources.

Finaly, Miie Bender and his
group will concern themselves
with &awing up the balance t-3
tween environmental costs and
economic and technica benefits
of nuclear power plants under
consideration. They also will
consider alternatives.

. These full-lime Drolnect
members will get additional help
from a review group charged
with making sure the en-
vironmental “statements are
technically correct and areview
group of conservationists whose
duty is lo raise as many en-
vironmental questions as
possible. ) ]
Liverman said the tab is
drawing on the “1 dos’t want
the Obed dam*™ types of
congervalionists amoag thosel
employedat ORNL cia
hel?.% ngﬁ’
¢ ese local environmental
activists, he said, “will raise
moit.qf the questions that are
going {0 be: raised (apy, by
possible intervenors) . and.
therefore, help make our
statements much better.
t+Ip's entirely possble” ha
added, “that as a result of the

tlof, tiey, raise and our
g?mdtm&dnxatma

we overcome those impacts,
some plant might have [0 add $5
million worth .of cooling
towers” .

1 think you'l! see intervenors
more satisfied,” said Deputy
Project Director Row. “We’ll
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Earth's forests topic
for ORNL workshop

More than 50 ecologists from 18 coun-
tries will share information on the world’s
forests from a unique workshop being
held at -Oak Ridge National Laboratory.

As a part of the International Biologi-
cal Program, a joint ecological effort by
57 countries, the scientists have brought
global data to be fed into the computer
systems at Oak Ridge. The purpose is to
develop preliminary mathematical models
of the earth’s forests for future study.
The United States is a major participant
in the International- Biological Program
and Oak Ridge National Laboratory plays
a key role as the directing institute for
the analyses covering the Eastern United
States.

Scientists from Europe, Asia, and Aus-
tralia have brought data on tropical,
subtropical, evergreen and deciduous for-
ests. Working with the staff of the Envi-
ronmental Sciences Division they propose
to construct first order simulation models
of the functioning of these systems.

The “International Woodlands Work-
shop on Ecosystem Analysis” is the first
of its kind. Objectives of the Workshop
are to initiate data summaries for primary
production and mineral cycling in forest
ecosystems, and the application of sys-
tems analyses techniques for modeling
dynamic behavior. Special work groups
are concentrating on interpretation and
comparison of ecosystem data on a global
scale. Attendees will visit the Ocoee
Gorge near Copper Hill, Tenn., the Co-
weeta Hydrologic Laboratory at Franklin,
N.C., and the Great Smoky Mountains
National Park.

Participants are from Sweden, Canada,
Malaysia, Belgium, the Netherlands, the
USSR, Germany, Finland, Czechosiova-
kia, India, Poland, France, the Congo,
New Zealand, Japan, Australia, the Uni-
ted Kingdom, and Italy as well as the
United States.
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"on “Rldgo ~ uoufs
Laboratory ‘may - haV '

three-ttory ‘Eavig onmental
Sciences Dlvimn buil ng
within the fiext four years. |

M. Weinl dir stor of ORNL
mentioned th ibility in his

Sme of lhg Labxsatoq address
'n:e atructure iy “yery badly

serally: A New

bwo Sundbdra. .dlucm wl 2 tlng o ltrl&m‘?#
Public. Information-for .ORNL, new oxperimenul facilities
“Should the:new.-bullding:be would be incorpo
recommended: . .in:,.i-..cuthe ' He and his
Presideng's W'at.wo\dd be been lanning fora new building
only afirst « if-mportantatep. peri ically«lor muu 'I"I{
The budget must then go, early  cealled fo i
the approval progess but usualy building wlth pie-shaped moms
if acapital improvement project A |ater design was rn con-
of this fype is in_the bugget as ventional Bdh‘o!‘i? ‘ 1ip
submmed by the White. Hou» it ~were: by’

ritgl-Bulldlin

')t”vu\z

\ﬁ‘,

' m\«"» PRI SR
Yoars u"pm ol e Health house mm lN to m worke::
Phyaics "Division, belore form. Aucrbachis prelimina
ing @ new und separate tongent isabout 300 by 100 feet
department three years ago. concrete and brick copstructie:
“Ten years-ago- we predicted “The building will to eve:
that new problems-would arise, extent possible be built in aw:
including -pollution, and we to ‘harmonize with the e:
prepared longrange plans and vironment. It will be put in th
outlined the future roles of the ‘midst of a-heavily forested are:
environmental - group. It ap- shielded by" trees, leaving la
ioe  peared taus at the time that we around It Inanatural condition

Stanley

 needed *" 1
Aderbach,” heai *oft’gme En. Congrissiong] o e

Congressional process. -

nronﬁmntal Sciences ' lﬁvnsxon “The bulldmg has been b&dly
His' eht’ proposfl,~ which needed for somé” 8ime,’s says
would ‘cost’ al $9,000,000, Auerbach. “We need to‘ con-

would ‘teature’h ‘speclal affice
and_ jab ;arrangem m * designed
to promote lnt Sciphnary
moperaticn
Tt wotld also provfde separate
greenhouses ,‘olimate ‘chambers - .
and animal houdlng; dl ‘o be
blended into ‘&"natiral forestéd
afea on'a Jand parcéTedjacent to
Whiia Oak Avgmle ix) the!ORNL
None of these plaﬂh Jl
beeome'close‘ to' efmitq hot:
ever; uatil’ Px’e dent NE rg
issues his budgef" :
January “we' re\l )
npprovgd

ce%é <l | .lﬁq'

Presldent’s musage " siresses

solidate all our environmental’

Vi

untouched.”
If the buﬂdinz lppem in the

President’s budgeiyand if
Cmbgg,;ppmvc z‘! an - ar-
dxiteet-e_omlmettp pany

to "begin the -
deagn in eemest The current

ceptual defe?n was planned
m order to p determine a
budget.

The $9, oooooo would, a¢:
cording to Auetbach take care
of everything, including inflation
over the next four years and a
paved, driveway.

While rear service facilities
and greenhouses would probably
be fenced in, Auerbach hopes to
leave the front o) to the
public, 'rhelocnﬁon sacrossthe
.street from the ‘Oak Ridge
Linear Accelerator and the
Cyclotron, in umrcel of unuud

Onefacil & visitor m!ght e
would be the climate control
chambers, where different
habitats could be smulated and
their effects could be measured
on plants and animals,

the labs would sit the
dl “Qur_present design
calls for . an internal
Aatrangement : ‘that_will take

pressing budgetar)‘ﬁu ers; und
the {Envirdnmental’ ‘Sclenees
Division  remained”in“their
ongim!f quonut hg: Milt’
1948;: IER T TS R

The loo-o:‘-&o members at the
programs at the Iaboratory into ecology staff also spent many

"t Present structure.o

mﬁfp’g if-{-" w&m

would- need a mgarate he says. *This Would probab
‘building,” says Au v be the *first major ‘laborato:
“ORNL has one of the largest building that will be set in ar
" environmental research groups among the. trees rather the
in the country,” he adds. And have a big front [awn.”
since the. staff is projected to “Even the site has been chose
increase, the new building could 7

Nb‘s envlronmen;al sclences dlvlslon ' (

‘dVanfage of some of the cdm-
*eep;n wegdeveloped in our earlier
- cireplariplan. The offices would
‘mass groups close together.
Labs will be in the center, with
cross corridars to the offices,
The length<o-width ratio will be
such that people will be able to
lnm'pct nyl the En-

e’ lehlon

; terdisc(pilnary
tie explains, 'you need to
“yom‘mdenusts develop an
attltude of frequent discussion
between peers and colleagues.
This i S a challenge, because
sclence has tradmmnlly
based on individuals.”,
idon ok o %‘““’. u#n.
too a
interaction ¢ hi
design. p the ‘one of the
hlghschool hut came up with the
same sort of thi ng ~ volume to
surface ratio advantageous,
with people in close proximity.
However. ever since the round
building at the high school we
noticed the community baa bad
mixed reactlons about round
buildings.”

“After.our first propon.ﬁon we
switched to planning & mom
conventionally-shaped building.
However, it was not unti! this
year that we received serious
interest. Earlier there had been
hégher priorities,”” Auerbach
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MICROCOSM IN A VIAL — Sidney Draggan, ORNL’s Environmental Scien-
ces Division, is shown with the components he uses in constructing his
research microcosms. Completed microcosms are shown to his right.
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Fate of radioe/lemenf determined in

. ~For many years scientists in the En-

S

vironmental Sciences Division at Oak
Ridge National Laboratory have
studied the process of element
cycling in the environment. Recently,
emphasis has been placed on how
radioelements and toxic chemicals
are cycled in the soil, since soil is a
medium through which elements sub-
equentiy become available to
growing plants and man.

Studies. of the input, output and
retention of elements in the soil may
be done in several ways. One ap
proach involves taking samples from
a landscape area like the Walker
Branch Watershed (a relatively un-
disturbed forest system located in the
ORNL complex). Another approach
involves the use of tiny ecosystems or
microcosms which simulate the
natural environment in a laboratory
setting.

Microcosm is old concept
Sidney Draggao, a microbial
ecologist (Ph.D. in ecology from
Rutgers University), explains: “The
.dse of microcosms is not new; it is not
even restricted to research. Lots of
people have them .without realizing

-it. For instance, a balanced aquarium

is a microcosm - a small self-
sustaining replica of a lake or stream.
In the 1960's there was a flurry of in-
terest in microcosms because of the
space program. NASA recognized
that if a space station were to be self-
sustaining it would have to be a
microcosm of the earth’s system.”

In studies with microcosms,
Draggan and his colleagues, Martin
Witkamp and Beverly S. Ausmus,
have shown that when elements are
introduced to the soil, they may be
taken up by the microorganisms
which exist there. The elements may
be. accumulated and used in the
growth, maintenance and reproduc-
tion of the organisms, in many cases,
and’ may be transported from the
original area of uptake. (Con-
trastingly, elements are often ef-
fectively retained in the soil which
removes them from biological cir-
culation.)

Contents of microcosms
The types of microcosms Draggan
constructed for these particular ex-
periments contained a simple soil (or-
dinary sand), dead plant material
fleaf litrer) and live olants all of

(light} and night (dark) cycles,
weather and temperatures occurring
in this area. Keeping the microcosms
under nearly the same conditions as
those existing outdoors enabled
Draggan to better relate the results of
his studies to the real environment.

Use of microprobe system

After the seven days were up,
Draggan removed sand grains from
the microcosms and observed them
with the microprobe analysis system,
a special feature of the scanning elec-
tron microscope. He was able to
gather several types of information
from the interaction of the specimen
and the beam of electrons, which in-
cluded photographs, elemental spec-
tra and elemental maps of the
specimen. “Microprobe analysis in
which elemental analysis is done by
measuring the energies and in-
tensities of characteristic x-rays, was
used in this study to estimate elemen-
tal concentrations in soil microor-
ganisms,” said Draggan.

With this technique, Draggan
looked at four components of the
sand grain: bare sand surface, fungal
hyphae, fungal sporangiophores
(spore holders) that contained im-
mature spores or seeds, and mature
spores that had been liberated from
the holders.

Cobalt in spores

The bare sand surface had no living
organisms on it and showed only
silicon; the fungal hyphae ‘and
sporangiophores showed the ele-
ments potassium, calcium, phos-
phorus and sulfur; the fungal spores
contained the same elements in ad-
dition to the cobalt-60 which had
been introduced into the microcosm.

This experiment showed how a
radioisotope, namely cobalt-60,
moved and-or was accumulated by
fungus from contaminated soil in a
microcosm. Draggan explained: “Af-
ter the cobalt was put into the
microcosm, it was taken up by the
microbes (in this case, Trichoderma)
which were growing in close asso-
ciation with the soil surfaces. Since
cobalt is a normal constituent of
vitamin B-12 the fungus took the,
cobalt into its body and incorporated *
it into the vitamin needed for its
growth, maintenance and reproduc-
tion. The most important point to
remember is that when any organism
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which are common to this area. These
components of the ecosystem were
placed in small containers.
Microorganisms included three types
of fungi, Aspergillus niger (black
bread mold), Trichoderma viride and
Mucor sp., which were added to
create an active microbial com-
munity. Microbes play a very im-
portant role in decomposition and
mineral transformations involved in
element cycling.

Since microbes need “energy” in
order to do their work, Draggan ad-
ded a nutrient mixture made up of
essential salts and sugars to his
microcosms. He also added a
radioelement, cobalt-60.

The small containers were placed
in a programmed incubator for seven
days. The incubator was used to
simulate physical factors that affect
the outside environment, such as day
goes through its reproductive stage,
most of its resources are given to it5
offspring. The fungal spores,
therefore, probably received a large
amount of the cobalt that had been
incorporated into vitamin B-12.

Transport is through dispersion

“The fact that the cobalt was taken
up as a vitamin does not seem too
bad, but we must remember that it is
still a radioisotope. The cobalt is fur-
ther transported in the cycle when
these spores are dispersed. The
fungus which | was working with
disperses its spores much like the
common puff-ball. Most people have
taken a puff-ball and squeezed it only
to watch the spores fly away.” ,

Draggan does not know yet what
the magnitude or importance of this
pathway of cobalt transport is, but he
has shown through his research that it
does occur.

The transport of radionuclides and
toxic chemicals is a subject which is
of interest to many people in their
concern for the environment. “People
are beginning to realize that you can
not put something down in the en-
vironment and expect it to stay at the
point of input,” said Draggan. “it has
been stated that microorganisms can
immobilize, break down or recycle
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most compounds, except molecular pounds per year undergo some type

oxygen. # Even DDT, which is a very
persistent chemical, may be
degraded by a variety of microbes ac-
ting on the DDT molecule under dif-
fering conditions of ‘oxygen
availability. This means simple that
almost anything that is put in the en-
vironment, whether good or bad, will
eventually be recycled back to the
system and used again because of the
work of microorganisms.

,  studies for EPA

Draggan and other environmental
scientists at ORNL are evaiuating
testing procedures that explain tran-
sport of toxic substances for the En-
vironmental Protection Agency. The
EPA is supporting the passage in
Congress of a Toxic Substances Act.
This Act would require that any
_chemical produced in excess of 1,000

of testing before it is put on the

market. ORNL’s report to EPA will
deal with those test procedures that
best tell what happens to toxicants in
nature.

The problem is to devise tests
which can be used by industry that
are simple, inexpensive and that give
some idea of what will occur in the
real environment. The use of
microcosms, in an intelligent manner,
may be the solution. “Testing a
potential candidate substance in a
microcosm, which may be as tiny as a
pill vial or a5 large as a few acres,
would certainly be better and

cheaper than spraying it on a large
landscape area to test the en-
vironmental effects,” said Draggan.
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Struxness receives waste
disposal award from ANS

tdward G. Struxness, assistant di-
rector of the Environmental Sciences
Division at Holifield National
Laboratory, received the American
Nuclear Society’s 1975 Special Award
for Waste Disposal and Management.

The award, consisting of an en-
graved certificate and $1,000, was
presented at the ANS 21st annual
meeting in New Orleans. Struxness
was cited “for his experimental and
analytical contributions to the
science and technology of radioac-
tive waste management, and for his
ability to advance the knowledge
base by constructive cooperation
with other institutions and in-
dividuals, both domestic and foreign,
in this important field of endeavor.”

For more than 20 years Struxness
has been involved in various low- and
high-level waste disposal projects.
His contributions in radiological
assessments of waste disposal prac-
tices have been particularly out-
standing, and have earned him wide
recognition both in this country and
abroad.

Certified health physicist

A native of Minnesota, Struxness
received his B.S. degree in biology
and chemistry from Luther College,
Decorah, lowa, in 1935. He was cer-
tified by the American Board ot
Health Physics in 1960, and has done
graduate study at Northwestern
University and The University of Ten-
nessee.

Prior to joining the Nuclear
Division staff at the Y-12 Plant in
1943, Struxness was a senior in-
structor with the Inspection Division
of the Army Air Force Technical
Training Command. He served in
various supervisory positions at Y-12
before transferring to the
Laboratory’s Health Physi¢s Division
in 1953. He was assistant director of
Health Physics from 1962 to 1973,
and directed the Laboratory’s En-
vironmental impacts Project from
1971 to 1974. In addition to being
assistant director of Environmental
Sciences, a position which he
assumed in 1973, Struxness currently
serves as manager of the environ-
mental assessments programs.
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Edward G. Struxness

U.S. delegate
Struxness was a U.S. delegate to
the Second International Conference
on the Peaceful Uses of Atomic
Energy which was held in Switzerland
in 1958. He was also a member of the
U.S. delegation to the U.S:-Soviet

+ Union Bilateral Talks in 1970 and

1972.

Struxness is currently a member of
Committee 4 of the International
Commission on Radiological Protec-
tion (ICRP) and serves as chairman of
its task group on ‘“Evaluations
Related to Planned and Unplanned
Releases of Radioactive Materials in-
to the Environment.” He is also a
member of the Health Physics Society
of America and the East Tennessee
Chapter of HPS.

A member of the board of directors
of the Anderson County Communitv
Action Commission, Struxness also
serves on the Oak Ridge Human
Resources Board. He resides with hi5
wife, Pat, at 126 Carnegie Drive, Oak
Ridge. ¢
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Environmental scientists promoted

The promotion of four staff mem-
bers in ORNL's Environmental Scien-
ces Division has been announced by
Stanley |. Auerbach, division director.
Robert W. Brocksen was named sec-
tion head for Aquatic Ecology; Roger
L. Kroodsma is manager of the
Ecological Analyses and Applications
Program (EAAP); and Robert B.
Craig and Stephen G. Hildebrand
were appointed group leaders in the
EAAP.

Brocksen

As head of the Aquatic Ecology Sec-
tion, Brocksen will have responsibility
for both basic and applied programs,
and will be responsible for aquatic
contributions to multidiscipiinary
research efforts both within and out-
side of the Environmental Sciences
Division.

Brocksen attended Oregon State
University where he received a
bachelor's degree in fisheries, an
M.S. in toxicology/fisheries, and his
doctorate in physiology and limnology.

He joined the ORNL staff in"1975 as ~

manager for the Division’s Ecological
Analyses and Applications Program.

Kroodsma

Kroodsma succeeds Brocksen as
head of the EAAP, and will be respon-
sible for the development and
preparation of ecological and refated
environmental assessments for the
Nuclear Regulatory Commission and
ERDA.

He joined the Environmental Scien-
ces Division staff in 1974, after
receiving his bachelor's degree in
biology from Hope College, and his
MS. and Ph.D. degrees in zoology
from North Dakota State University.

Kroodsma was involved in the
preparation of environmental
statements on nuclear power plants
for NRC, and was an EEAP task group
leader prior to his recent ap-
pointment.

Craig and Hildebrand will be
responsible for the coordination of the

Craig

Hildebrand

nuclear and non-nuclear assessment
activities within the Ecological
Analyses and Applications Program,
and will report to Kroodsma.

Craig
Craig, a native of Washington, D.C.,
joined the ORNL staff in 1974. He has
B.S. and M.S. degrees in zoology and a
doctorate degree in ecology from the
University of California at Davis. In his
new position, he will deal with
ecological consequences related to
geothermal energy, coal conversion,
uranium enrichment and other ex-

panding technologies.

Hildebrand

Hildebrand received his bachelor’s
degree in zoology and chemistry from
Wabash College, and M.S. and Ph.D.
degrees in fisheries from the Univer-
sity of Michigan. He has worked in the
general area of aquatic ecology and
effects of energy technology develop-
ment on aquatic systems since ioining
the staff in 1973.
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ORNL ecologist visits Spain,
studies mercury-polluted region
SR A\ wn o B

MERCURY EXPRESS-Gathered around the large buggies used in transport-

ing mercury-rich cinnabar.and quicksilver ore from the mines, are, left to right:

Juan Pablo Garcia Frades, Almaden Mine metallurgical chief; Sherry A.
Janzen, ORNL lab technician; Steve G. Hildebrand, ORNL ecologist; and John .
W. Huckabee, ORNL ecologist and group leader,
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by John R. Hughes

When ORNL ecologist John W
Huckabee, ORNL Environmental
Sciences Division, was wading knee
deep in the North Fork Holston River,
he expected his interest in mercury
might keep him collecting fish and
plant samples. What he didn’'t an-
ticipate was that the next river he
would wade in was not in the foothills
of Tennessee, but near a mining town
in Almaden, Spain.

Huckabee specializes in mercury
pollution and its effects on the en-
vironment. Since the late 1960's and
early 1970’s, when more than 50
Japanese citizens died of eating fish
contaminated with mercury, this form
of environmental pollution has
become a significant. ecological
problem.

Tennessee to Spain

2ut how did an ecologist from
Texas, working in Tennessee, end up
in Spain?

Huckabee explained that due to the
mercury scare in Japan, the Spanish
mine experienced a decrease in
demand for its products. “The
Spanish government wanted the
Aimaden mine surveyed in order to
determine the extent of mercury
poisoning to the environment. They
hoped that if it could be proven that
the mine’s mercury wastes were not
poisoning the area’s ecosystem,
demand might increase,” Huckabee
said.

Huckabee’s involvement began in
‘May of 1974, although other studies
by the Environmental Protect/on
Agency (EPA) and the ‘University of
Rochester Medical School had been
under way since 1973.

After some initial research had
been conducted by the Spanish
government, Huckabee was asked to

work on the project because of his
previous studies on the effects of mer-
curyon‘the environment.

Following his participation in the
First International Mercury Congress
in Barcelona, Huckabee agreed to
examine the mine site. The Spanish
government requested later that he
return to Spain and conduct extended
experiments.

The ORNL Environmental Sciences
Division was awarded the research
contract through an interagency
agreement between the National
Science Foundation’s Office of In-
ternational Programs and ERDA.

The Aimaden mine is ‘not only the
world’s largest natural mercury mine,
but also the oldest, dating back at
least two centuries before the
Christian era. Consequently, the area
surrounding Alniaden has been ex-
posed to mercury waste effluents for
more than two thousand years.

Dangers of mercury

“Mercury is potentially dangerous
because it is easily absorbed into
living tissues where it cannot be
readily expelled. After several years
these mercury deposits may build up
in an organism’s tissue, possibly
reaching a toxic level,” Huckabee said,

Working with Huckabee are Sherry
A. Janzen, lab technician, and Steve
Hildebrand. ecologist, both of the En-
vironmental Sciences Division.
Huckabee noted that he and the other
participants were not in Spain to ob-
serve the effects of mercury on
humans who had eaten contaminated
fish or fowl. “I'm an ecologist, not a
toxicologist,” Huckabee said. “In any
case the Rochester University group
was studying that relationship, Our
Primary concern was the extent to
which the mercury had contaminated
the mine’s environment.”
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The ORNL team had very little tim
for sightseeing while in Spain. Eac
day they were out in the field collec
ting fish, plant, bird, soil, water an
sediment samples for laborator
analysis in Spain and at ORNL.

“During the 1975 trip we set mor
than 350 mousetraps at thre
locations, just keeping ahead of th
ants stripping the bait,” Huckabe-
said. Bird samples were also difficu:
to come by.

Experiments benefit others

For the government of Spain the
goal of the research is economic in
nature. If the findings show no ill ef
fects to Almaden’s environment
business at the mercury mine might
improve. But for Huckabee. the
Almaden mine provided perhaps the
world’s best experimental station for
mercury pollution experiments.

In April, Huckabee returned tc
Almaden for the final time to wrap up
the four-year experiment. This trip
will conclude the sample gathering. In
the months ahead ORNL scientists
will analyze the remaining samples
then organize and correlate all the in-
formation from laboratories at ORNL
and Almaden to, hopefully, find an an.
swer to Spain’s question.

Spain might get some good news.
Early findings indicate that most of the
samples analyzed contain acceptable
levels of mercury by U.S. standards.
Regardless, Huckabee said he
believes it was a worthwhile ex-
periment in terms of acquiring In-
formation into the environmental
distribution and effects of mercury
that could benefit the whole world.



Appendix

KNEE DEEP-Researchers collect aquatic samples, used to determine mer-
cury levels in water, from the North Fork Holston River. Waders, left to right,
are: Sherry A. Janzen, ORNL Environmental Sciences Division; Paco San.?,
Spanish biologist; and John W. Huckabee, ORNL ecologist.
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Short winter

A short spell of spring fol-
lowed by a short return of
winter and now more spring-
like ogoin. Continved foir and
mild through Thursday. High
todoy and Thursday obout 50;
low tonight near 30.

RATHER

CBS News

-to film
at ORNL

Dan Rather, one of the
correspondents on CBS's “60
Minutes” will be in Oak Ridge
Monday afternoon to interview
two scientists at Oak Ridge
National Laboratory.

Rather will interview Stan
Auerbach and John R. Trabalka,
two of tbe authors of a report
analyzing the purported Soviet
nuclear accident in the late
1950s.

The Soviets have never
acknowledged the accident, and
refuse to comment on it.

The report of the accident
seems to continue to resurface
after itsfirst report in 1977, and
the interest of “60 Minutes’ may
have been sparked by the
release of the ORNL report back

in December. That report cir-
culated through the Department
of Energy network, and was
released to pressin Washington
by a member of Critical Mass,
ananti-nuclearorgani zation.

Ruby Miller, of ORNL public
relations, who is arranging the
CBSinterview, said today that
she had not yet been given a date
for thesegment to beaired.

And. savs Harvev Cobert,
head ‘of public relations for
Union Carbide Nuclear Division,
UCND will be filming whatever
“60 Minutes’ tapes, in light of
the recent “60 Minutes' broad-
cast on Iilinois Power Co. (See
separate  story.)

Trabalka told The Oak Ridger
that he and others at ORNL
became interested in the dleged
Soviet accident when Soviet
scientist ZA. Medvedev visited
a ORNL and spoke about the ac-
cident. Trabalka had read Med-
vedev's paper on the accident
before Medvedev arrived, and
was able to question him further
about it, he said.

Medvedev had reported that in
late 1957 or early 1966. a nuclear
explosion apparently took place
in the area of Russia east of the
Ura Mountains. “There was a
news report in a newspaper in
Australia in 1959, Trabalka
said, adding that Medvedev had
been surprised when he came
here in 1977 that so few scientists
knew about the explosion at all.

The blast apparently caused
the evacuation of five small
towns and about 25 smaller com-
munities in the area, which is in
the southern part of Russia near
Kasli in the region known as
Mongolia

Scientists here are interested
in knowing how the accident was
handled, and have asked the
Soviets to reved information
about it.
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Eight ORNL staffers recognized

Eight Oak Ridge National been elected [ellows of the Advancement of Seience. The
Laboratory staff members have American Association for the designation recognizes

members “whose efforts on
behalf of the advancement of
science or its applications are
scientificatly or socially
distinguished.”

The new fellows. who bring the
total so honored at ORNL to
more than 100, are: Charles C.
Coutant, Melvin 1. Dyer, Chester
W Francis. Robert v. O’Nelll,
Herman H. Shugart, Jr., Robert
I. Van Hook and Webster van
Winkle. Jr. all of the en.
vironmental sciences division;
and Michael K Wilkinson of the
solid stale division.

Coutant, a semor research
ecologist. specializes 1n fisheries
evaluation and temperature ef-
fects on fish. He holds the B.A..
M.S., and Ph.D degrees in
biology from Lehigh University.
and joined Union Carbide in
1970 He is 1983 program chair.
man for the American Fisheries
Society and chairman of the En-
vironmental Quality Advisory
Board for the ¢ily of Oak Ridge.
He and his wife, Nancy, reside at
120 Miramar Cr They have two
children

Dyer. who joined Union Car.
bide in 1980. studies interactions
among plants and animals. He
holds the B.S. in zoology {rom
the University of Idaho and M.S.
and Ph.D. degrees from the
University of Minnesota. He and
ha wife, Barbara, live in Roane
County. They have two children.

Francis. a group leader and
solid waste program manage,.
joined the former health physics
division 1n 1969. His research has
focused on radionuclides and
toxic contaminants in sofl,
denitrification, wastewater pro-
cessing and solid waste manage-

. ment. He received the B.S. in

agronomy from lowa State
University and the M.S. and
Ph.D. in soil science from the
University of Wisconsin. He and
his wife. Norma. live at 102

"Brentwood Dr. They have one

child.
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O'Neill, whose specialty Is
mathematical modeling of
ecological processes. first Joined
Union Carbide as a Ford Foun-
daton postdoctoral fellow In 1968
and has been a research
ecologist since 1970. O'Nelll
received the B.S. from
Cathedral College and the ph.D.
in ecology from the University of °
Ilinois He and his wife,
Elizabeth, live at $3 Outer Dr.

Shugart. a staff member Since
1971, holds B.S. and M.S. degrees
in 200logy from the University of
Arkansas and the Ph.D. in
zoology from the University of
Georgia. His current work Is on’
computer simulations o f long-
term forest dynamics. He serves
on the editorial boards of the
Ecological Society of America
and Annual Reviews of Ecology
and Systematic% He and his
wife. Ramona, and their two
children live at 308 Mohawk Rd.

Van Hook, head of the ter-
restrial ecology section. Is
responsible for research on air-
pollution effects,

i0) hemical cycling, and ef-
eé?s.c of trace elements in the en-
vironment lie has B.S. and
Ph.D. degrees in entomology
from Clemson University and
has held both National Institutes
of Environmental Health and
Atomic Energy Commission
fellowships. He and his wife.
Nancy. live at 102 Neville La.
They have two children

“an Winkle, a group leader In
the aquatic ecology section, join-
ed Union Carbide in 1972, where
he specializes in studies of fish
populations and ecosystem
dynamics and modeling. He
received the B.A. from Oberlin
College and the pPh.D. In 200l0gy
and physiology from Rutgers
University. and was a Public
Health Service and NSF fellow
in biomathematics. He and his
wife, Judy. and their three
children reside at 37. Montclair
Rd



Energy Systems
People

Three ORNL staff members—
Frances E. Sharples, judy L. Trim-
ble and Robert B. Fitts—have
been named to new research and
program management responsi-
bilities in the ORNL Environmen-
tal Sciences Division.

Sharples becomes group
leader for environmental com-
pliance in the Environmental
Analyses Section. Previously, she
was manager of program strategy
for the ORNL Remedial Action
Program and a regulatory special-
ist in the Hazardous Waste Reme-
dial Action Program.

Trimble will serve as the divi-
sion’s manager of technical and
administrative services. Most
recently, Trimble has been tech-
nical assistant to the ORNL asso-
ciate director for biomedical and
environmental sciences and
managed technical and subcon-
tract research under the DOE-
sponsored Biomass Production
Program at ORNL.

Fitts will be program manager
for the DOE Environmental Sur-
vey at ORNL. Previously, Fitts
worked in the DOE Hazardous
Waste and Remedial Action Pro-
grams at ORNL.

Robert 1. Van Hook has been
named associate director of the
'Environmental Sciences Division
431 ORNL. Previously, he was head
of the division’s terrestrial ecol-
ogy section.

The division’s specialized capa-
bilities include ecosystem analy
sir, environmental toxicology.
hydrology and geoscience. In
addition to managing national
and international collaborative
programs conducted at field sites

throughout the United Statesand
abroad, the division oversees the
12,000-acre Oak Ridge National
Environmental Research Park for
DOE. The division has a full-time
staff of 200, some 180 visiting
scientists and research -partici-
pants annually and an operating
budget this year of $37 million.
[
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Van Hook

Soviet lichenologist visits
ORNL research project

Oleg Blyum (left) and Lorene Sigal examine a lichen sample that was taken from

the Smokier in the 1930's.

What do ORNL environmen-

talists and researchers in the.

Soviet Union have in common?
As a starter, both groups have an
interest in research in the Great
Smoky Mountains National Park
(CSMNP). Oleg Blyum and
Lorene Sigal are lichenologists
studying the effects of pollution
there.

Blyum visited Sigal at the Envi-
ronmental Sciences Division last
month from the Ukrainian
Academy of Sciences at Kiev. His
visit was arranged under the aus-
pices of the 1972 agreement
between the United States and
Soviet governments for coopers
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atlon In environmental protec-
tion, particularly the project
dedicated to air pollution effects
on vegetation, including forest
ecosystems.

During Blyum’s visit, labora-
tory work was completed for a
project that compares the trace
metal content of lichen species
collected in the CSMNP in 1939.
1966 and 1982. Lichens are good
indicators of atmospheric pollu-
tion because they are long-lived
and they absorb contaminants
readily from the air, rain and fog.
The results of the study will be
compared to studies of the trace
metal content of tree rings from
conifers in the CSMNP.
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Program gives students
new perspective on science

They came from the 50 states,
the District of Columbia, Puerto
Rico and five foreign countries,
but the 57 DOE High School
Science Honors Program partici-
pants had a lot in common.

For some, their two weeks at
ORNL’s Environmental Sciences
Division (ESD) was just one of
many activities programmed for
them during this summer. For
others, the opportunity to learn
about environmental sciences
opened their eyes to some of the
challenges facing their genera-
tion. A few who had participated
in similar programs relayed inter-
esting perspectives.

Katherine Shiue, from Hender-
son, Nev., and Kristie Willert,
from Wooster, Ohio, partici-
pated in fast year’s honors pro-
gram at Lawrence Livermore and
Lawrence Berkeley laboratories,
respectively. “We had a lot more
free time last year, but we had
four-hour lectures with no
breaks in between-and the
weather was terrible,” Shiue said.
“llike the lab work here because
it’s hands-on and | want to go into
environmental sciences,” Willert
explained. Her interest in the
environment had been stimu-
lated by a science fair project she
did on PCBs.

For Holly Mills, a San Diego
native, previous lab experiences
helped prepare her for research
at ORNL. Last year, she helped
compile a DNA library to isolate
genes in research into the causes
of tumors at the University of
California at San Diego. She will
also be working this summer on a
March of Dimes project and with
a doctor researching Alzheimer’s
Disease. “The honors program
gives me a broader perspective
on science,” she said. “I’ve never
had any environmental science
classes.”

Mosr studentsagreed that they
gained a different perspective on

science research because of the
program. James Sumner, from
Narragansett, R.l., found that
there wasnotalwaysonesolution
to problems. Jason Ripley, of
Sioux Falls, S.D.. said, ‘It gave me
a feel for field work and an appre-
ciation for the hard work
involved in data analysis.”

Lan Van, from Philadelphia saw
science from a different view-
point. “Now | know a little of
what it’s like being a scientist
working in the field, getting dirty
and wet.”

Douglas Chen, from Potomac,
Md., said working with ESD
researrhers was a great oppor-
tunity. “They’ve been very
understanding and eager to
teach students because rhey
know that we’retheoneswhoare
going to need to clean up rhe
environment,” he said. Regina
Verow, of Veazie, Me., agreed
and said she was surprised the
researchers were so relaxed and
personable. “I thought rhey
would be much more stiff.”

ESD researchers Gregg Mar-
land and Bob Cushman said the
added work of coordinating lec-
tures, research assignments and
field work between the students
and more than 100 ESD’ staff
members was a worthwhile expe-
rience. “It's always invigorating
to see things from a student’s
perspective.” said Cushman. “It
also gave me a chance to see what
was going on throughout the di-
vision and how the work done
here interrelates to help solve
environmental problems,” he
added.

Students unanimously praised
ESD efforts to make the fwo
weeks productive yet enjoyable.
Ripley probably summed up the
experience best. “The work
wasn’t work,” he said. “The time
in the field was a lot of fun, but
you learned something while you
were out there.”

A-45

August 11, 1988

Harry Boston, right, research staff member in ORNL's Environmental Sciences
Division, describes “The Living Stream,” an experiment being conducted in the
Aquatic Ecology Laboratory, to honors students, from left, Albert Chow, Diane
Dybalski and Susanna Mac as Kathy Blale (partially hidden). director of the
Ecological Study Center at Oak Ridge National Environmental Rescarch Park,
listens.

Students, from left, Christine Seidier, Marianne Donohue, Geoff Lioyd, Camilla
Cheatham and Yvonne Nicholson play the parts of public activists during a
role-playing presentation through which they represent problems researchers
face in cleaning up contaminated streams.
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Aprit 19, 1990

Reichle, Van Hook’named to new posts

David Reichle, director of the Environmental
Sciences Division at ORNL, has been named
associate director for Biomedica and
Environmental Sciences at the laboratory,
succeeding Chester Richmond.

Appointed acting director of the
Environmental Sciences Division is Robert Van
Hook, who aso will continue to serve as
director of the Center for Global
Environmental Studies.

Reichle will administer life sciences research
and development programs in the Biology,
Environmental Sciences and Health and Safety
Research divisions, and programs of the
Center for Globa Environmental Studies.

A member of the ORNL staff since 1966,
Reichle holds barhelor’s, master's and doctoral
degrees in biologica science and is a recipient
of the scientific achievement award of the
International Union of Forest Research
Organizations.

Van Hook

Van Hook was named associate director of
the Environmental Sciences Division in 1988
and director of the Center for Global
Environmental Studies in 1989.

He has been a member of the
Environmental Sciences Division since 1970.
He holds BS and PhD degrees in entomology
and has completed studies in the executive
development program of the University of
Tennessee.

Reichle

Van Hook named to head ESD

Robert L. Van Hook has
been named director of the
Environmental Sciences
Division at ORNL, and
Michael P. Farrell and
Steve Rayner have been
named acting director and
director, respectively, of
the Center for Global | .
Environmental Studies. Van Hook

Van Hook’s previous post was as acting
division director and director of the Center for
Globa Environmental Studies. He holds a BS
and PhD in entomology from Clemson
University, where he was a National Institutes
of Hedth environmental hedth trainee. He
came to ORNL in 1968 as an Atomic Energy
Commission predoctora fellow. He also has
completed the University of Tennessee
executive development program.

Van Hook, who joined the Environmental
Sciences Division in 1970, has served as head
of the divison's terrestrial ecology section, as
technical assistant to the ORNL associate
director for Biomedical and Environmental
Sciences, and as program manager for
Ecosystem Studies and Biomass Production.

Farrell

Farrell holds a BS in biology and chemistry
and an MS in ecology from the University of
Dayton and a PhD from Mississippi State
University;” where he was an Atomic Energy
Commission fellow. He joined the ORNL staff
in 1979 and most recently has served as
deputy director of the Center for Global
Environmental Studies. Farrell also serves as
director of the ORNL program in carbon
dioxide information analysis and research.

He isa member of the executive committee
of the SAS Users Group Internationa of the
SAS Ingtitute and is a fellow of the Ingtitute of
Environmental Sciences. He is a recipient of
an Energy Systems Operationa Performance
Award.
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April 19, 1980

Technical exchange

Boris Nikipelov, first deputy minister of the Soviet Ministry of Atomic Energy and
Industry, second from left, listens along with other Soviet environmental and waste
management specialists as Art Stewart of the ORNL Environmental Sciences
Division explains how biological monitoring of streams and wastewaters from waste
treatment operations is used to improve waste management practices and verify the
effectiveness of environmental restoration. The nine-member Soviet delegation toured
the Oak Ridge Reservation as part of a technical exchange on environmental
restoration, radioactive waste management and associated environmental issues.
Also on the delegation’s agenda were stops at the Savannah River Plant near Aiken.
S.C. and the Waste Isolation Pilot Plant at Carlsbad, N.M.




o sita vitgifica
ORNL

New in situ vitrifica-
tion (ISV) technology
beingdeveloped by the
DOE Office of Technol-
ogy Development to
stabilize material de-
posited in old radioac-
tive waste sites was |
demonstrated on ra-
dioactive material at
ORNL in May.

The technique, de-
veloped at Battelle Pa
cific Northwest Labo-
ratory, employs elec-
tricity to heat the mate-
rids intoamoltenmass
at temperatures up to
1,400" Cesus. When
the molten materia
cools, it becomes a
glass-like substance
similartoobsidianrock
formed in volcanic
eruptions. Having been
seded inside the glass-
like formation, the ra-
dioactive materid is
immobilized and can-
not escape into the sur-
rounding area or be carried away by water.

Anthony Malinauskas, ORNL director of
Waste Research and Development Programs,
said ORNL researchers were “extremely
pleased” with the results of the 128-hour test
and that “we were able to achieve some key
objectives.”

When analyses of the data are complete,
Malinauskas said, a report on the project will be
prepared and submitted to DOE. The research-
ers hope to have assessed the effectiveness of
the technology by September to determine
whether it will be applicable for waste depos-
ited in buria pits and trenches at ORNL.

“Should ISV prove to provide a vidble
solution and assuming follow-up studies go
well, we may be using this process on labora-
tory waste pits by the mid 1990s,” he said.

In the demonstration conducted by personnel
from ORNL and Pacific Northwest Laboratory,
a 20-ton block of glass was produced in a
smulated seepage pit containing a sample of
dudge from an ORNL pit.

The dudge contained a small amount of
radioactive cesum-137 and strontium-% Up to
500 kilowatts of electricity was applied to the
smulated seepage pit through four graphite
electrodes for about 90 hours, melting the pit to
a depth of nine feet. A large hood was placed

buria pits and trencher.

researchers demonstrate new technology

Brian Spalding, project officer fO a recent test Of in Situ vitrification technology. expiains the workings of the
demonstration containment area. The technique converts old radioactive waste into glass by meiting the contents of

Appendix

i “image” of the
molten material
asit grows.
Techniques tested
included one
developed by
ORNL research-
ers.

In Situ vitrifica-
tion was first
tested at ORNL in
1987 on a pilot-
scae trench that
contained NO
radioactive
materids. Analv-
sis of the 1987
demonstration
data reveded that
99.88 percent of
the nonradioac-
tive cesium was
retained 1n the
glass block, and
99.9% percent of
the strontium was
retained.

If the demon-
strations a'e
found to have
been successful, the technology may be used to
provide permanent entombment for some
800,000 curies of strontium-90 and cesium-137
placed in seven trenches at ORNL between 1951
and 1966.

]

over the simulated pit to ensure that no radioac-
tive material escaped in gaseous form.

The meting essentidly is confined to the
trench because the materia in the trench melts
before the heat spreads significantly into the
undisturbed  sail.

Following the demonstration, researchers
estimated that more than 99.99 percent of the
radioactive material was retained in the glass.

After the glassis cooled-a phase that takes
severd weeks—core samples are taken for
evauation of the durability of the materiai and
its ability to retain the wastes when exposed to
groundwater.

The demonstration was designed to test both
the radiologic safety of the vitrification
process and a newly developed eectrode
feeding system in which the graphite electrodes
aredllowed to dide into the melting materia.
The previous system involved placing elec-
trodes deep in the ground before the electricity
was applied, which would have required the
hazardous operation of digging into contami-
nated waste.

Another god was to test various
nondestructive techniques for monitoring the
shape and temperature of the molten material.
These included computer manipulation Oi
transmitted sound waves to construct an
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September 6, 1990

Monitoring wells

David Farmer, left, a technician in the Environmental Sciences Division at ORNL, augers a hole for
placing a groundwater monitoring well as Milo Ward, a radiation protection officer on subcontract to
ESD, monitors soil cuttings forpotential radioactive contaminants. Data from monitoring wells in
Solid Waste Storage Area 6 are used in detennining distribution of contaminants and in assessing the
effectiveness of corrective action.
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OAK RIDGE NATIONAL LABORATORY POST OFFICE BOX 2008

OAK RIDGE. TENNESSEE 37831
MANAGED BY MARTIN MARIETTA ENERGY SYSTEMS. INC.
FOR THE U.S. DEPARTMENT OF ENERGY

Thank you for your interest in our poster “Biodiversity in the Oak Ridge
National Environmental Research Park”.

The poster not only illustrates some of the biological diversity in the
Research Park, but can be used as a learning tool. Uses include: coloring
only mammals, or birds, or plants, etc; coloring the predators, herbivores,
nocturnal animals: coloring species found in particular habitat types;
coloring plants and animals that are rare; researching life histories of
particular species; identifying plants and animals without the key;
determining other species that could have been included; learning what
certain plants or animals may look like in different seasons; or, coloring
the plants and animals that occur in your area to determine similarities
and differences. Maybe your class could make their own poster! As an
educator you will likely have additional creative uses- I'd appreciate
learning of them!

The Oak Ridge National Environmental Research Park is located on the
Department of Energy’s 35,000 acre reservation in Oak Ridge, Tennessee
(near Knoxville). The area lies in the heart of an Eastern Deciduous Forest
area of streams and reservoirs, mesic hardwood forests, and extensive
upland mixed forests. The combination of wooded and open areas and the
broad peripheral communities create favorable habitats for a wide -variety
of wildlife species. Bordered on both sides by water and dissected by
many spring-fed streams, the reservation provides wetland habitat for
many aquatic communities. The Oak Ridge National Environmental
Research Park is one in a network of seven Research Parks established by
the Department of Energy to provide protected land areas for research and
education in the environmental sciences, and to demonstrate that energy
technology and use can be compatible with a quality environment. Please
contact me if you are interested in additional information on the Oak
Ridge National Environmental Research Park.

Patricia D. Parr kf/OaL VOCI/E/\_)

Oak Ridge National Environmental Research Park
Environmental Sciences Division

Osk Rioge
Nationai
Environmentai
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Key to Biodiversity Poster .
1. 0ak . 11. monarch 21. earthworms 31. white-talled deer 41. red fox 51. wood duck
2, dogwood 12. Jeech 22 mink 32, brook stickleb 42 grasshopp %0 1M me box turtle
3. northern hog sucker 13. opposum 2. human 33, skunk rwalkingfern £3. spotted salamander
4, columbine 14, chipmunk 24. hornet 34, British soldiers lichen 44, deer tick 54, pink-lady's slipper
5, ruby-throated hummingbird ~ 15. black vulture 28, bobeat 38. dwarf<rested Iris 49. cattall $S. mushroom
& beaver 16. freshwater mussel 26, great blue heron 36. raccoon 46, crayfish $6. millipede
7. eastern pipestrelle bat 17. warmouth sunfish  27.barmowl 37. copperbead 47. mursery spider 57, puffbalis
8 mockingbird 18. red-talled hawk 28. prickly pear cactus 38 ant 43, pine
9. snall 19. stag bettle 29. white-footed mouse 39 mayfly 49, christmas fern
10. black-eyed susan 20, wild turkey ' 30.skink 40. toad 50. frog

A-51



csv

L0008/921-062 -€66L :30144° DNILNIHA LNSWNHIAOD 's'N&

Zo V&L G0

Hollaender Fellow
Researcher studies effects of CO, on plants
by Susan McNutt The growth of the plants in environments ground, Wullschleger will extend the

Stan D. Wullschleger, one of two recipients with elevated carbon dioxide levels is analysis to growth below the ground. He
of DOE 1990 Alexander Hollagnder Distin- compared to growth in the presence of will study g.rowth.by photographing the
guished Postdoctoral Fellowships, root; in :Iemglai tubgﬁ. o d
is studying the effects of elevated o PP G Boris o v . The photographs will provide data
amospheric carbon dioxide levels S s o B R that will be used to determine the

on tree physiology as part of an
ORNL Environmental Sciences
Divison program in physiologica
ecology research.

Research on elevated carbon
dioxide is relevant in light of docu-
mented evidence of increasing
amounts of carbon dioxide in
Earth’s atmosphere.

“People here have established a
national and international reputa
tion for this kind of work with
respect to plant response to atmos-
pheric chemistry. That, combined
with the facilities and the staff here,
contributed to my decision to come
to Oak Ridge,” he said.

“These are state-of-the-art facili-
ties” Wullschleger said. Most
climate change experiments are
confined to labs or greenhouses.
The Global Change Field Research

effect of the elevated carbon dioxide
levels on the rate, location and type of
root growth. He also will conduct addi-
tional physiological experiments in the
laboratory.

‘Theresults of these studies will give
us a good understanding of the re-
sponse to stress both above and below
ground.”

Plant physiologists and other scien-
tists will use these data for computer
modeling to predict the effects of
global change.

" Wullschleger completed a doctorate
in agronomy at the University of.
Arkansas this year. His research inter-
ests include plant response to environ-
menta stress, water use efficiency,
stomatal physiology, photosynthesis
and anatomical factors in gas-exchange
processes in leaves.

The focus of his master's program at

Site is one of the few places where DL REER g W AR Faaey s Colorado State University was tree
this type of research is conducted Stan Wullschleger physiology. .
out of doors. The $35,000 fellowship was created
With Richard J. Norby and other steff ambient levels of carbon dioxide. The plants in honor of Alexander Hollaender, a pioneer
members, Wullschleger andyzes data are exposed to norma amounts of rainfall in biomedica research and radiation biology
obtained from a series of open-top chambers and grow in their natural medium. and former director of the ORNL Biology
containing white oak and yellow poplar While the emphasis of the long-term Division. The fellowships support study in
seedlings. project has been on plant growth above the biomedical, life and environmental sciences.
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The first picture of the ecology research group was taken in the summer of 1955, one year after the program had
started. This began an annual summer photo-session tradition. The individuals in this 1955 photo are, from left.
first row, Robert Davis (graduate student), Stanley Auerbach, and Orlando Park (Northwestern University); second
row, Victor Sheldon (University of Missouri), Henry Howden {The University of Tennessee), Manfred Engelmann
(graduate student), and Edward Struxness (Health Physics Division Program leader).

Building 2001 (Quonset Hut) was the initial site for the ecology program. The program was moved to Y-12
(Bldg. 971 1-1 } in 1956 and remained there until 1961, when it was reestablished in Bidg. 2001. Conceptual design
was started on a new facility for ecological research in 1963 This advanced concept was completed and proposed
in 1965 but was not funded. Funding was approved in 1975 for construction of the present facility, which was
completed and occupied in 1978.




Proposed
1963




