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FOREIGN TRIP REPORT 

Dr. Shirley A. F r y  

Director, Center for Epidemiologic Research 
Medical and Health Sciences Division 

Oak Ridge Associated Universities 

England, September 9-18, 1988 



1. Traveler 

Name : Dr. Shirley A. Fry 
Posit ion : Director, Center for Epidemiologic Research, Medical and 

Health Sciences Division 
Telephone: 626-3480 ( I T S ) ;  615-576-3480 (commercial) 
Organization: Oak Ridge Associated Universities 
Report dated: November 2, 1988 

2. Destination 

2.1 Travel from Oak Ridge, Tennessee, to London, England, September 9-10, 
1988 

2.2 14th L. H. Gray Conference, Oxford, England, September 11-15, 1988 

2.3 Travel day, London, Eastbourne, England, September 16-17, 1988 

2.4 Travel from London, England, to Oak Ridge, Tennessee, September 18, 
1988 

3. Purpose 

The purpose of this travel was to attend the 14th L. H. Gray Conference on 
"Low dose radiation - biological bases of risk assessment" and to present an 
invited review paper entitled "Epidemiological studies of populations 
occupationally exposed to radiation." 

4 .  Abstract 

Papers presented at the 14th L. H. Gray Conference on "Low dose radiation - 
biological bases of risk assessment" reported on the present state of knowledge 
in this area from an epidemiological and experimental (in vivo and in vitro) 
perspective. The papers generally addressed the issue of and provided a basis 
for considerable discussion of the contribution of current knowledge to the 
scientific basis for estimates of the health risks, particularly the cancer 
risks associated with such exposures. The issue remained unresolved, however. 
Specific areas were identified in which additional research is needed to 
resolve questions of low level radiation effects. 
obtained by the traveler is relevant to ORAU's epidemiologic studies for 
DOE/OHER of health and mortality among DOE workers. 

Information provided and 
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The 14th L. H. Gray Conference, New College, Oxford, UK, September 11-15, 
1988, focused on the biological bases for estimates of risk from low level 
radiation. 
institutions in approximately 20 countries. 
were experimentalists. 
limited representation of epidemiologists. 
misunderstanding of the conference focus and objectives. 

The conference was attended by >200 individuals from research 
The majority of the participants 

The conference organizers were disappointed by the 
They attributed this to a 

The organizers' major objective was to stimulate presentations and 
discussion that would contribute to the resolution of a series of radiobiologic 
and radioepidemiologic questions; these were: 

1. Which models are consistent with what we know about mechanisms for 
tumor induction? 

2 .  To what extent do the period of exposure and subsequent tissue repair 
processes modify the carcinogenic risk following radiation exposure, 
i.e., how important is "biological time?" 

3 .  How much does radiation quality modify the carcinogenic risk? 

4. Which are the most realistic models for risk projection? 

5. How relevant are cell transformation and animal studies to 
carcinogenesis in man? 

6 .  There may be groups sensitive to radiation carcinogenesis in the 
population; what defines them and can they be identified? 

7 .  How do age, sex, or other interacting factors influence the 
carcinogenic risk from radiation and is the fetus particularly 
sensitive? 

8. What changes in the genome are involved in radiation carcinogenesis? 

9. To what extent do non-homogeneous distributions of dose either in the 
whole body or within specific tissues influence the carcinogenic risk? 

10. Do non-stochastic effects, teratogenesis, and mental retardation need 
to be taken into account at low doses? 

11. Which new developments in fundamental science are likely to contribute 
to answering any of the above questions? 

12. What are the major uncertainties in risk assessment and can they be 
quantified? 

The questions generally were addressed but most remained unresolved in part 
because of the limited opportunity for give and take discussion and in part 
because the data are incomplete. 

Reviews of various aspects of the usual "high dose" epidemiologic studies, 
i.e., A-bomb survivors, therapeutically irradiated patients, uranium miners, 
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and radium dial painters, occupied most of the first day. The newly determined 
reduction of the genetic risk attributed to radiation among the children of 
A-bomb survivors reported by Neel, University of Michigan, was noteworthy, with 
the doubling dose estimated to be 2-4x the previously reported value. 
the exhaustive efforts applied in reassessing the A-bomb dosimetry (G. Kerr, 
OWL, U.S.), it remains incomplete for almost 50% of Nagasaki residents 
previously assigned to the 200-300 rem group. 
cancer risk in this population is largely a result of the longer follow up 
(through 1985) rather than more precise dosimetry (H. Kato, RERF, Japan). 
Schull (University of Texas, U.S.) reviewed and updated the results of his 
studies with Otake (RERF, Japan) among children in utero at the time of the 
A-bomb of the effects of radiation on the developing CNS. These appear to 
confirm his earlier findings of impaired development when exposure to radiation 
occurs between the 8th and 15th week of gestation even at doses of <lo rem to 
the fetus. 
children's school performance and IQ as end points of interest. 

Despite 

The apparent increase in the 

This study is ongoing and is being expanded to include the 

Professor J. F. Bittell, U.K., reviewed the so-called Oxford survey studies 
of the relationship between irradiation of the mother during pregnancy and the 
subsequent development of malignant disease (leukemia or solid cancers) in the 
coincidentally irradiated fetus. While a good case was made for a dose 
response relationship (increased risk with increasing number of radiographs 
taken) the problem remains of non-replication of these findings, lack of 
support by experimental data, and the possibility that this represented a 
susceptible sub-population. 

I reviewed the scope of ongoing studies of occupationally exposed 
populations, with the exception of studies of the uranium miners and radium 
dial painters; these were reviewed by Ellett (NRC, U.S.) and Mays (NCI, U.S.), 
respectively, who summarized the results to date. I also commented on the 
strengths and weaknesses of nuclear worker studies in the context of their 
contribution to the assessment of risk associated with low levels of radiation. 

Surprise and interest were expressed to me following my presentation about 
the amount of data now becoming available for the nuclear industry workers 
being studied in the U.S., U.K., and Canada. Concern was expressed about the 
effects of confounding factors such as chemical exposures, smoking, and 
socioeconomic status in these studies. There continues to be a general lack of 
comprehension of the scope of the DOE/OHER sponsored epidemiologic studies of 
DOE/DOE contractor employees, both in terms of the size of the population or 
nature of the exposures, i.e., internal as well as external, alpha as well as 
penetrating radiation. Several participants commented on the difference 
between the dose rate at which occupational exposure occurs, i.e., protracted 
low doses vs. the acute single doses received by the A-bomb survivors and the 
other populations that to date have provided the basis for estimates of cancer 
risks from low level radiation. This was encouraging as these differences and 
the consequent greater complexity of the dosimetry and analytic problems 
associated with the effects of protracted exposure are frequently lost sight of 
by scientists not directly involved. 

D. Thomas, U.S., reviewed the models for predicting radiation induced 
cancer risks considered by the BEIR V committee. Models were necessary because 
of (1) small sample sizes, particularly for specific subgroups; (2) confounding 
and modifying factors; and (3) censored data. The Committee used data from 
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original and combined population analyses of cancer mortality/ incidence among 
irradiated populations with respect to all cancers combined, breast, and 
thyroid cancer. 
rates were estimated by internal comparisons within available data sets. 
Carcinogenesis models considered were: (1) Initiation-latency; ( 2 )  Armatage 
and Doll's; and (3) Moogkhar and Knutsen's; the initiation-latency model was 
used to produce the estimates to be reported by the Committee. 
first fitted to individual data sets; then an attempt was made to fit a common 
model, with separate parameters being set for breast and thyroid cancer only. 
Animal data were used where there were insufficient human data, e.g., in 
assessing the cancer risk of neutrons, and in the determination of the so 
called "dose rate effectiveness factor." Lifetime risk projections were 
derived using life table methods. 
extended exposure are those for breast cancer. Other problems addressed 
included the choice of cancer site groupings, "transportation" of risk models 
between populations. Uncertainty analyses evaluated the sampling variability 
in the parameters of the models fitted; model misspecification; and the effect 
of the biases in the data. 
conclusions pending completion of the review process, but outlined the 
anticipated general thrust of the BEIR V report as: (1) the BEIR V cancer 
risks differ from those reported by BEIR 111; (2) the uncertainties are 
narrower than for the BEIR I11 estimates; ( 3 )  there now is 4 0 %  difference in 
risks predicted by the relative (RR) and absolute (AR) riskmodels; (4) the 
risks predicted by EN are not always the higher of the two; and ( 5 )  nearly 
always underestimates the risk. 

An RBE of 20 was assumed for neutrons. Background cancer 

Models were 

The only human data available to assess 

Thomas stopped short of enumerating the Committee's 

C. Muirhead, U.K., was one of several speakers who addressed the question 
of the appropriateness of the use of the RR vs. AR models in projecting risk. 
His presentation was based on updated mortality data for the British ankylosing 
spondylitics (N - 14,106) who received single X-ray treatments between 1935 and 
1954. 639 deaths were observed through 1982; this represented an overall 
cancer mortality (omitting leukemia or colon) increase of 28% compared with the 
U.K. general population. Emphasis has been placed on dose assessment; it is 
now believed that most sites received >1 Gy (hardly low level!). For all 
cancers combined the RR declined over years 1-5 post exposure, it then rose 
during years 5-15 before appearing to tail off, although it has not yet reached 
the baseline rates. 
radium dial painter and uranium miner populations, but not in the A-bomb 
survivors. 
exposure, time since exposure, attained age, and sex. The projection model 
that best fits the spondylitic data appears to vary according to one or more of 
these variables, particularly age at exposure. 

A similar tailing off effect has been observed among the 

Models were fitted to evaluate the joint effects of age at 

On the second day, papers were presented in sequential sessions dealing 
with animal studies and sensitive populations. Papers on radiation effects on 
lung, and epidemiology and effects on the fetus were presented in a subsequent 
split session; this latter arrangement was unfortunate as both sessions were of 
interest. J. Broerse, Netherlands, and R. J. M. Fry, U.S., reviewed current 
knowledge of the respective roles of physical and host factors on radiation 
carcinogenesis in experimental animals. Broerse emphasized the need to retain 
facilities for HLET experimental studies; the necessity of following irradiated 
animal colonies for their full natural life span; and the importance of having 
similar age distributions in both the experimental and control groups 
(epidemiologists also consider this to be important!). For physical factors, 
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the animal data indicate that (1) fractionated doses of LLET radiation are less 
tumorigenic than the same total dose delivered acutely; ( 2 )  low levels of HLET 
are associated with a linear dose response, whereas for U E T  the shape of the 
dose response curve in this region appears to be tissue dependent; (3) data 
from neutron irradiation studies having different end points suggest an RBE 
ranging from 7 to 100 but 20 appears to be a reasonable general approximation; 
(4) U T  is more effective per unit dose at high vs. low dose rates as is HLET 
(neutrons) for ovarian tumors but the reverse appears to be true for mammary 
tumors in mice. 
points evaluated in these studies; ( 5 )  the results of HLET studies evaluating 
the effects of fractionation or dose rate reduction on (a) tumor induction and 
(b) longevity, are equivocal; some show increased risks while others show 
decreased risks. 

This apparent contradiction may be related to the range of end 

Michael Fry reviewed studies of irradiated animals in the context of 
(1) the questions that might be answered by animal experiments and ( 2 )  which 
questions needed to be addressed first. 
effectively test the appropriateness of the relative vs. the absolute risk 
model in projecting cancer risk, and address the questions of: (1) age 
dependent susceptibility and ( 2 )  independence of tumors. 

He suggested that animal studies could 

Tom Fritz, U . S . ,  presented data from Argonne National Laboratory's life 
In these studies 97% of the span studies of mice and dogs exposed to HLET. 

dogs who received high total doses and 35% of the controls are now dead. 
mortality rate is influenced by the total dose, not the dose rate. Fatal 
tumors were responsible for most of the life shortening effect of irradiation. 
With continuous irradiation the dogs developed aplastic anaemia from which they 
either died or recovered and went on to live a long time before dying 
(typically) of myeloid leukemia. There was nothing remarkable about the 
distribution of specific non-cancer causes of death. 

The 

The group (aplastic anaemia vs. leukemia) into which individual study 
animals fell was directly related to the hematopoietic stem cells sensitivity 
to radiation; the fewer the stem cells surviving, the greater the risk of the 
animals developing aplastic anaemia. 
cells appeared to be related to their environment; the response was dependent 
on whether irradiation of hematopoietic tissue was conducted in vivo or in 
vitro. 
vitro studies to evaluate the biological effects of radiation. 

The radiation sensitivity of the stem 

These researchers presented a convincing argument against relying on in 

F. Hahn, U.S., discussed irradiation of the tracheobronchial lymph (TBL) 
nodes after deposition of radioactive particles in lung which is relevant to 
ORAU's epidemiologic studies of DOE workers exposed to uranium dust. 
the increased risk of non-Hodgkins lymphoma in the spondylitics who received 
external x-ray therapy and of malignant lymphomas in the patients with internal 
Thorotrast deposits. 
in aluminosilicate particles and 2f9Pu, both in aerosol form, and were followed 
to death. 
accumulated more rapidly than to the TBLs but that the total dose was less than 
to the TBLs. 
dose. The 
primary tumors found in the TBLs at autopsy were hemangiosarcomas, and 
hemangionmata; there were no lymphoid tissue tumors. 
in the 144Ce exposed animals was higher than that of TBL tumors. 

He noted 

At ITRI, bea le dogs were briefly exposed to 144Ce fused 

It was found that the dose to lung from the 144Ce deposited in lung 

At 800 days post exposure the dose to the TBL was 3x the lung 
The dogs with the highest dose to lung died in shortest time. 

The lung tumor incidence 
No tumors 
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developed in the TBLs of dogs exposed to 239Pu by inhalation. Hahn concluded 
that the risk of TBL tumors due to irradiation from radionuclides deposited in 
lung was less than the risk of lung tumors, and that TBLs were not at special 
risk after inhalation of insoluble radionuclides. He said there was evidence 
(scarring) that the cells at risk were the indothelial cells lining the blood 
vessels. 

M. Peterson, Canada, reviewed the evidence for radiation sensitive 
subpopulations and the relationship with abnormal DNA metabolism. 
discussed the likelihood that susceptible populations were not uniformly 
distributed among the general population. 

N. Gentner 

In the session devoted to radiation effects in lung, Peter Groer, U.S., 
presented the results of his reanalysis of the Colorado uranium miner data 
taking into account the miners' exposure to radon daughters in other hard rock 
mines prior to their working in the uranium mines. 
threshold for an increased lung cancer risk as there appeared to be no 
increased risk below 15 WLM/year or <5 years of working underground. In the 
concurrent session entitled "Epidemiology and effects on the fetus," K. Ennow, 
Denmark, reported the results of a preliminary analysis of cancer risk among 
Danish radiotherapy departments' staff, considered to be the most highly 
exposed occupational group in Denmark. 

The.results indicated a 

E. Gilman, U.K., updated information on the Oxford Survey study of cancer 
risk among children irradiated in utero. This data set includes children aged 
<16 years who died of cancer in England, Wales, and Scotland between 1951 and 
1985. 
death and using estimates compiled on a national grid by NRBP. 
unexplained and remarkably smooth graph the authors reported that risk of 
childhood cancer declined from the 1940s to a minimum in the 1960-1970 period, 
then began increasing again. According to the investigators this increase was 
due almost entirely to fetal irradiation from environmental sources. 
suggested that (1) the cancer risk from irradiation during the first trimester 
is 3x greater than in the third trimester, (2 )  dose for dose terrestial gamma 
irradiation appears to be 3x more effective than prenatal x-rays, (3) 70% of 
childhood cancer is due to prenatal irradiation. Participants generally were 
skeptical of these findings in the absence of adequate supporting data. 
Lars-Eric Holm, Sweden, reported the results of a follow-up study of patients 
at 7 hospitals who received diagnostic doses of I3lI between 1951 and 1969 for 
evaluation of suspected thyroid tumors or dysfunction. 
years who received <1 mCi were traced through 1984, with 98% follow-up. 
cohort was linked to the Swedish Cancer Registry to identify thyroid cancers. 
79% of the cohort was female; 81% of the cohort had only 1 diagnostic exam. 
Results showed the period of greatest risk of developing thyroid cancer 
following a diagnostic dose of 1311 was during years 5-9 post exposure, the 
risk was not significantly increased during this or any other period. 
appeared to be a dose response but patients examined because of a suspected 
thyroid cancer had the highest exposures. 
33% less carcinogenic than gamma or alpha radiation. 

Doses to individuals had been estimated based on geographic area at 
Based on an 

They 

3,943 patients aged <75 
The 

There 

The authors estimated that l3II is 

Dr. Alice Stewart reported data in support of her hypothesis that cancer is 
not the only late effect of radiation and that the A-bomb study population 
comprises "survivors" and thus is "selected" and underestimates the cancer risk 



of radiation exposure. 
retrospect. 

Unfortunately there is no way to test her hypothesis in 

Later sessions dealt with the experimental bases for effects of low levels 
of radiation. 
dose effect" of H U T  radiation, i.e., an apparent enhancement of the effect of 
H U T  in the low dose (low dose rate) region of the dose-response curve. This 
was of particular interest to the British participants who are grappling with 
possible explanations of the leukemia excess found among children living around 
the Sellafield and Duneray nuclear plants. S. Curtis, U.S., suggested that 
exposure rate may influence the lung cancer risk of alpha radiation, and that 
use of the coefficients derived from the uranium miner data may overestimate 
the lung cancer risk associated with "indoor radon." 

These gave rise to much discussion of the so-called "reverse 

The final session, planned as a panel discussion chaired by J. Vennart, 
U.K., and W. Sinclair, U.S., was more a series of presentations that attempted 
to respond based on the conference proceedings, to the questions posed at the 
beginning of the conference. Comments included: 

J. Schull, U.K. (A-bomb studies): 

- From now on only the DS86 (new) dosimetry data should be used in 
analyses of the A-bomb survivor data. 

- Currently there is no clear evidence that the linear dose response 
model is superior to the linear quadratic (or vice versa) in the low 
dose region; but it does seem appropriate to exclude the quadratic 
model as viable in this region. 

- There is no demonstrated cancer mortality excess in this population 
below about 20 rads. 

- The difference between the cancer risk among the Hiroshima population 
vs. the Nagasaki population is no longer significant but is still 
present. 

- The data are insufficient to estimate an RBE for neutrons. 

M. Charles, U.K. (other epidemiologic studies) 

- Urged that other (non-A bomb) radioepidemiologic data be taken into 
account in evaluating the risks of low level radiation. 

- Stressed the importance of longer follow-up of the cohorts currently 
under study. 

- Medically irradiated populations may be influential in defining 
estimates for certain end points, e.g., leukemia; thyroid and breast 
cancer. 

J. Dennis, U.K. (sensitive groups) 

- Cancer risks from other hazardous agents, e.g., tobacco, may outweigh 
the risk associated with radiation. 
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J. Vennert, U.K. 

- Animal studies have a place in addressing unanswered questions, 
including (1) the differences in the magnitude of the risks associated 
with brief vs. protracted exposures. The data on the protraction 
effect are incomplete; it may be different depending on the total dose 
(2) What is the RBE for neutrons? 

- Animal studies can provide a basis for extrapolation models. 
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Literature Acquired 

Committee on Medical Aspects of Radiation in the Environment (COMARE). 
Chairman: Professor M. Bobrow, Second Report. 

Investigation of the possible increase of leukaemia in young people near the 
Dounreay Nuclear Establishment, Carthress, Scotland. HMSO, London 1988. 
(Courtesy of L. Salmon, United Kingdom Atomic Energy Authority) 
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36.X keservcir Rd NU, Yashington DC 
:90G'-2197 USA Eire 

St Luk r r  Hospi ta l ,  
Rathqar, Dubl in  6 ,  

Dr B . A .  Ihrqgrnburg 
Love l r c r  ITRI, 
P . O . B o i  5890, Albuquerque, 
W Bl l85,  US4. 

Dr R.N. lukher!re 

Pro! J V Net1 

Dr Y.U. Mul ler  
Ins fu r  Redl2inische, 
St r ah I en t i o 1  og : e k 1 i  n i kum , b - G C  Er 
Yes! Grrwn. 

Dr H. N i k j o c  
U n i v e r s i t y  of l l i ch igan rrtira: School 
Dec! of Human 6ene:1:5 Anr Arbor 

HRC t a d i o b i o l o g ~  Un i t ,  
Chi l top,  h d c i t ,  

I i c h i g a n  41!P5 ':3 0 1 ; ;  Ofii, V .  



.Pro f  0 F Nyqaard Dr f. Oitedal 
Un ive rs i t y  of 0510, 
Bo: 1031 B l i n d r r n ,  03i5 Oslo 3, 

Dr H 5 ?are tzkr  
6 S F -  1nr t : tu te  of 'adi,t;on P r o t e c t i  
De042 Weuhrrbrrg Mer! 6 t r D ~  

,," Drpt  of Rad;cloqy 
Care Y r s t r r r  Reserve Univ. Cleveland 
Ohio 44106 USA Morray. 

Dr J.F. Park 
B a t e l l e  
PO Box 999 Richrond 
Yarhinqton 99352 USA 

Dr 6. P a t r i c k  
MRC Radiobioloqy Unit, 
Ch!!ton, Didcot,  
Oxon 0111 ORD, UK. 

Dr P P a s q u i n e l l i  
C . R . E . S . I l . R  
Sei. Radiopatologia 56010 h e r o  a 6rado 
P i r a  ITALY , D r  L ?.c 

Dr D.A. P i r r c t  
Rad ia t ion  Et f ects Rrsrarch  Foundat ion,  
k p t  of S t a t i s t i c s ,  5-2 H i j i y a ~  Part ,  
Rinari-Ku, Hiroshima, 732 Japan. 

h 
' rJ IC 1' t 

Dr l . C ,  Patrrson 
I . S . C . L .  
Crors Cancer I n s t ,  1156(~ V.: w I! t !  
Edronton, Alberta,  t a n a c i  ib6 lZ2.  

Prof 6.6. P o r r t t i  
Radi u r i n i t i  tut  , 
I n s r l r p i t a l ,  Po r t fach  9 ,  
Ch-3010 Bern, Swi tz r r land,  

F.B. Robr r ts  J" a p t  of S c i e n t i f i c  L I n d  Research, 
Dr B.S. Rao 
Div  of k d i o l ~ i c a l  h O t e c t l M ,  
Bhabha Atomic Rrcearch, Borbay 400085, 
Ind ia .  L inder  Hohr Y 6errany L o w  Hutt ,  New 2ealanG. 

l r  C.J. Rober ts  Dr k S R o d l i f f r  k H ROrb 
EMSC. , CEGB,, I n s t  Raeiatlon Hygiene,  
BLD 364, A . E . R . E . ,  
Haruel!, Didcot,  Oxon 0111 ORk, U Y ,  

Dr 6 Rritz 
Aer ospacr l l t d  1 c i ne I B i op h i I 1 cs 
DfVLR 5 KOLN 90 l n s t  Nuclear Sciences, DSIR,Private 

J 

Courtenay House, 18 Yarwicb Lane, 
Londor. EC4F 4EP Ut. 

Federal Hea!th O i ' ; c e ,  D-gOK heu'e' 
Ingo!stad:er ~ a n a r t r  1, F K .  

Mr L Salron 

Blq 504 Har we! 1 
Didcot OlOk 0111 Okt Ub 

,/ UMEk 

Dr 1,J. h e t  
HarvarC Scnoc: of  put;;< Hea:tr., 
k a d : o t : d o q ~  Lab, bbS Hun?!npto- 
605tor., I F  OX::, USfi. 

Or C.P Srrriur 
St L u k o  Horp: t a l ,  
RathCar, Dublir; 6, 
Eire. 

Dr t.?. Sanders Dr F D Sunders  
P a c i f i c  Northwest Lab, 
B a t t e i  1 e Roul w a r d ,  Pi chrond 
Yashinpton 9 9 3 2 ,  US&, O I O N  Ub 

Na!ional RtdiO!Ogi c a l  Grot ect  ;oc E G ~  
Cb!ltor: Didcot 

Prof J 6 Sharp 
DeD! 0 4  Anator! 
Un;versity of Nebraska Medical CeR!re 

4?nc and Dewq Avr Oraha NE 66105 USC 

Dr Y Sheahac 
St James hos::tai 
Dept of iirJical Phy5:cs Jaw!  St 
D u t i i n  B I r e l a n d  

Or Y S h i r i t u  Dr P Silcocks Dr J.A. S i r r o n s  
Rad ia t ion  E f fec ts  Rerearch Foundation 
5-2 Hijiyarr Park Minari-ku 
H i rosh i ra  732 Japan Uy. London YlM BJS, 

ICRF cancer Ep ider io loqy  U n i t  
R a d c l i f f r  I n f i r r a r y  OXFORD O X ?  305 

Facul!y of En9 L Science, 
Poly. of Cnt London, 115 M ~ I I  Cavendi 

Dr k K .  S i n c l a i r  Dr H. S r i t h  
/ Nit Counci l  On Radiat ion P r o t d i a n ,  12 St rv rnron  Drive, 

7910 Uoodront Avt ,  Sui te  1016, (Ibingdon, 0114 ISN, 
Uy. , Br th r rda ,  RD 20814, USfi 

01 ll Sntc 
MC E n r i r o w n t a l  E p i d r r i o l o p y  U n i t ,  
Southarp!on 6rnera l  Horp, SoutharptG 
SO9 4 I Y ,  UK. - - l r  J S o g w d  Dr 1. Sorahan \/Prof F.Y. S p i e r s  

bHFIDR3 k i s o  National  Laboratory 
4000 Dt R o s l i l d r  Edqbarton, B i r r i n g h a r  IS, 52 Ole Lane Brarhopr 
Dmrark Nest Midlands. Leeds L S l C  P A 1  UV 

Health Service Rerearch Ctrr Medical Schoo 
ly 

c3 - 
e D v  P. Spiethof '  J : ; F ~ : ~ ,  S t i t h e r  
co Ins' F .  Nuklearred;:in, 

Ir Neuenhe i re r f f i l  ZBC, b'Wt Heidelberg, Chi l ton,  Didcot, 
F . P ,  G e r r a r ~ .  Oxon GXli OfC,  UI. 

Dr L.11 Stewart 
1/' Health Service R e s e a v  C!re 1 e c i c i :  

Edqbarton, B i r ~ i n q h a r  B15 Y ; ,  
Mes! Ilid:ands 



9151 V.4 :tones Dr i St'aure II. k f t r e t i h  
S K  k a : i o t i i l o q ~  Uni t ,  Larrence L i r e r r o r e  Nat ional  iaboratorl NRC Radlot :o lopr Uni!, 
Cr,;lton, D:dcot,D:on 0111 ORC, 4 PO Bo: 5570 L453 
UK * Liveroore  3 94556 U S I  0111 ?Re, Ul. 

Ch!lton, Didcot ,  

Dr R . I .  Tabocchini 
Inst Surteriorr Di S a n i t a ,  
Physics Lab, V i a ! e  Regina Elena :99 ,  
00161 R o l l ,  I t a i y .  

J bD;:y l a y i o r  
Courtenab House, It Yarrics d q f ,  

London EC4i 4E6, UI.. 

:iF; I Thatas Prof R.W Thomas Dr D C Thoras 
Laurence Berkeley Labs, 
1 Cyclotron rd,  506-5101 Berkeley, D:l? P is ley  

Yarrinq!on Cheshire YL: bAS Ul CA 94720, USA 

R I! ThOra5 Dr D.6 Thorassen Ilr L F Toussaint 
Lovelace ITRI, 

ER-72 6TW 115-6256 Washinqton P.O.Bor 5890, Albuquerque, 
Dt 20545 USA Mer Rexiro 87185, USA Y h s r t r a l i c  

I R C  b i o s t a t i s t i c s  U n i t  
Carbr idpe U n i v e r s i t y  50 S'.a*?r:ub 6 
Carbr idpe U) 

/ US Dept o f  h e r q r  ,/ Radia t ion  Hea l th  Branch 
6PO Boa 12307 Perth 6001 

Prof I - R  T r o t t  Dr J Vennart 
St Bartholorerr H o r o i t r l  Medical School 
Radiat ion Biology Charterhouse 59 
L3kDOk OXON Ut 

8ardon 
I c k e l t o n  Yav Yantaqe 

Dr V i ) a y a l a x m i  
Srirs Federal I n s t  Reactor Research, 
Cn-5303, Yurenl ingen, 
Sni t t e r  1 ana I 

Dv C UilSC- 
kaCi c t io l3g  I Uti! 

Chi!ton Did:ot ClJw 
Uk 

Ca;:'ornia 94143, USti. 



Associated Post Office Box 11 7 
Universities Oak Ridge, Tennessee 37831 -01 17 

December 13, 1988 

Mr. Larry L.  R a d c l i f f e ,  Acting D i r e c t o r  
Research and Waste Management Div is ion  
Department of Energy 
Oak Ridge, Tennessee 37830 

. 

Subject :  TRANSMITTAL OF FOREIGN TRIP REPORT 
SiIIRLEY A .  FRY - UNITED KINGDOM 

D e a r  M r .  Radc l i f f e ;  

Seven copies  of t h e  sub jec t  r e p o r t  are enclosed.  We apologize  f o r  any 
inconveniences caused t o  your s t a f f  as a r e s u l t  of  t h i s  l a t e  submission. 

This  r e p o r t  has been reviewed and does n o t  con ta in  any p r o p r i e t a r y  d a t a .  
A 

Jon M .  Veigel  
P r e s  iden t 

BAKER 

Enclosures  

1 I28 E 10 



Department of Energy 
Oak Ridge Operations 

P.O. Box2001 
Oak Ridge, Tennessee 37831 - 8622 

December 5, 1988 

Dr. Jon M. Veigel 
Executive Director 
Oak Ridge Associated Universities 
Post Office Box 117 
Oak Ridge, Tennessee 37831-0117 

Dear Dr. Veigel: 

DELINQUENT TRIP REPORTS BY ORAU REPRESENTATIVES 

Trip reports are required on all foreign travel within 25 days after the 
traveler's return to duty station. 
reports are outstanding covering foreign travel by ORAU representatives as 
follows: 

A review of our records reveals that trip 

Traveler Destination Period of Travel 

James E. Crook Taiwan October 28-November 6, 

United Kingdom September 9-21, 1988 
United Kingdom September 9-18, 1988 
United Kingdom and September 10-22, 1988 

1988 

Austria 

Enclosed is a copy of the guidelines which should be followed in the 
preparation of the trip reports. 

In the event any of the trips were cancelled, please advise. 
assistance in assuring that the required trip reports are submitted as soon 
as possible will be appreciated. 

Otherwise, your 

Sincerely, 

arry L. Radcl i ffe, Acti ng' Director 
Research and Waste Management Division 

Enclosure 
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United States Government Department of Energy 

memorandum 

To: Margie wallace, ER-122 
tive specialist . .  

Agreement- 
oak Ridge operations Office 

Please fird attached approved 1512.1's for the foreign travel of the 
following individuals: 

Flack, D i a n e  S. - ORAU 

G m ,  Peter G. -0RAU 
w, Jean - CEBAF 
v, airley A, --_m '*, 

A trip report is required from ea& traveler upon completion of his/her 
travel. If the travel was cancelled or rwised in any way, please advise 
us. 

h L .  Main 
office of Managmt 
Office of Research 
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la .  NAME OF TRAVELER 

Shirlev A. F r v  

DOE F 1612.1 US. DEPARTMENT OF ENERGY OM8 Conwol No. 

REQUEST FOR APPROVAL OFFICIAL FOREIGN TRAVEL (Bas)  

( P m i w s  Editions are Obsolete) 

191 0-21 00 

PART &TO k ~ a n p k t r d  bv t m r M s  administratin officar 

Budget and Reporting Cbafmtion to be charged: HA 020 1010 - C. OAT€ A N 0  PLACE O f  BIRTH 
v r p  England 

- - a  

b. CITIZENSHIP USA 
2.. HOME AOORESS - 
30. EMPLOYER 

Oak Ridge Associated Universities 

b. OAGANlZAT iONAL UNIT 

Medical and Health Sciences Division 

d. PASSPORT NUMBER (if o v a i i a b l r l l l l ) r  

Oak Ridge Associated Universities 
P.O. Box 117, Oak Ridge, TN 

b. BUSINESS A D O R E S  

37831-0117 
e. TEt EPHONE NUMBER 615f576-3480 
C. CONTRACT NUMBER 

DE AC05 760R00033 

d. POSITION TITLE (indudin# profession) 
Director, Center for Epidemiologic Research 

4. PURPOSE OF TRAVEL-lnclud. all Portlnont bukqound information loading to trwol and a t t u h  ceoi- of invitationr and e o r r . ~ ~ o n d m a  
roguding trow.( to praont  papus. givo r ~ o u h n .  or to a m n d  confaranco or svmposla. Justlfkation for wwat must bo p r w i d d  includtng bomf i t  
to bo d0rlV.d by tho govmmant if trip ir OkM Ai80 idontlty by nom. and ormnlzation othu DOE and contrmctor praonnol who, to tho trwol&r 
knowlodgo. aro going to tho aana dostlnatlon at  tho urn0 tlm0 os tho wwdor. In oddltlon. r p r l f y  natura and ciauifkation of informatlon to b. 
dir loaod including titios of papor* to bo orwnt.d: naruro of Infomotion t0.m obtolnod ot m h  of ma p l a c r  to bo viritod and confroncr  to IJO 
attondad and i t a  roht ion to wwolor'r work. Trwalors or0 m p o n l b l o  for obtaining cioaranc.r for prpan or apouhoa whan nuossory. If mor. -0 
is roquirod. atUch a soparafa shoot NOTE: IF THIS INFORMATiON IS CLASSiFlEO BE SURE TO CLASSIFY THIS FORM APPROPRIATELY. 

To a t t e n d  the  14 th  L. H. Gray Conference on Low Dose Radia t ion  - 
Bio log ica l  Bases of Risk Assessment a t  which I s h a l l  p resent  an inv i t ed  
review paper e n t i t l e d ,  "Epidemiology of groups occupat iona l ly  exposed 
t o  r ad ia t ion . "  This  p a r t i c i p a t i o n  provides an opportuni ty  

1 )  t o  disseminate  informat ion  about the epidemiologic s t u d i e s  of DOE 
workers ORAU is conduct ing fo r  DOE/OHER, 

2)  

3 )  

t o  l ea rn  of r ecen t  work on low dose r a d i a t i o n  e f f e c t s ,  and 

t o  i n t e r a c t  with and l e a r n  from peers involved i n  similar a reas  of 
r e sea rch ,  a l l  of which can b e n e f i t  the  ORAU s tud ie s .  

Other DOE con t r ac to r  personnel  present ing  papers a t  t h i s  meeting 
inc lude  P. G. GroZr, ORAU; R. J. M. Fry, OWL; D. J. Grdina, Argonne; 
G. D. Kerr, ORNL; and T. E. F r i t z ,  Argonne, D .  S .  Flack, O M U -  

The conference w i l l  not  involve  c l a s s i f i e d  or  otherwise r e s t r i c t e d  
informat ion. 

Prwwy k t  Information StrtwnOnt. Collation of tho Informdon la #uthorkd by tho Ooportmonc of E n r w  Organization Act of 1917. P.L. 95-01. 
D i c i o u n  of mo parsonal information r.qun1.a IS nlmdarory to .UPPOI? authorization for off icial travol to foraign countrim. , 
f h c  %formmtion furnished wil l be u r d  bv OOF 7- *,**hn*i.- *--..-' - - -  - 



Robert W .  Wood -2- 

Please have Margie Wallace (FTS 626-0714) n o t i f i e d  as soon as a determination 
i s  made regarding the t rave l  and return the signed originals o f  DOE F 1512.1 
t o  t h i s  o f f i c e .  

ORIGINAL' SIGNED BY -. 
+ M. C. WALLACE 

W .  D. Adams, Director 
Research and Waste Management Division 

Attachment 

cc w/atchmt: 
J.  A.  Lenhard, ER-10, OR0 
M. M. Dare, AD-43, OR0 
D. J .  Cook, DP-82, OR0 

. .  

*' 

llTQ muK)L 

............ 
INmuslSln 

............ 
DATS 

MasvuDoL 

............ 
WmrUlQQ 

............ 
DATE 

m m .  
............ 
lNm4uma 

............ 
MTE 

OFFICIAL FlLE COPY 



r O E  F 1612.1 
(8IW 

All Other Editions Are Obrdrte 

US. OLCARTMCNT OF ENERGY 

REQUEST FOR APPROVAL OFFICIAL FOREIGN TRAVEL 

CART A-SUMMARY TRAVEL INFORMATION 

STI FAXED 
TO IE-1 

ORGANIZATION: ORAU 7/27/88 

COST TO DOE: $1.788.00 

OMB corwd No. 
1 a1 0-21 00 

FUNDSOURCE: HA 0 3  01 01 0 

NAME OF TRAVELER: Frv. s . A .  

(The orpranizers are prepared t o  cover t h e  c o s t  of r e g i s t r a t i o n  an 
accommodations and hope t o  be a b l e  t o  make a s u b s t a n t i a l  

c o n t r i b u t i o n  towards a i r f a r e  depending on num 
of r e g i s t r a n t s . )  

DO ElCOMRACfOR/UN IV ERSITY: C 

DATES: alu/A TO ~ 1 $ ~ 1 8 8  

PURPOSE: 

A i  clt -nt 

O & w f @ n a l l y  Exposed t o  Radiation." 
A 

To a t t p n d  the 1 4 t h  L . H. Gray Conference on Low Dose Rad ia t ion  - Bio log ica l  Bases 
Travel et will Dresent an i n v i t e d  review paper, "Epidemiology Of Groups 

NO AGREEMENT 

. .  
PURPOSE: 

AGREEMENT: 

DESTINATION: 

PURPOSE: 

AGREEMENT: 

DESTINATION: 

DATES: 1 I TO I I 

PURPOSE: 

AGREEMENT: 



. .  

la. NAME OF TRAVELER 

Shirley A. Fry 
h. CiTlfENSHlP USA 
2.. HOME monEss 

DOE F 1512.1 
!s-86) 

e. DATE AND PLACE OF BIRTH 0 
-, England 

0. PASSPORT NUMBER (If a d a b k l -  
b. BUSINESS A D O R E S  

OM8 Contrd No. 
19 10-21 00 

US. DEPARTMENT OF ENERGY 

REQUEST FOR APPROVAL OFFICIAL FOREIGN TRAVEL 

h ORGANIZATIONAL UNIT 

Medical and Health Sciences Division 
Q. &SlTiON TITLE {mCru&I3g profrZsr0~) 

Director, Center for Epidemiologic Research 

Oak Ridge Associated Universities 
P.O. Box 117, Oak Ridge, TN 37831-0117 - 

e TLI EPWONE NUMBER 6151576-3480 - 
jL EMPLOYER ' 

Oak Ridge Associated Universities 

c CONTRACT NUMBER 
DE AC05 760R00033 I 

To attend the 14th L. H. Gray Conference on Low Dose Radiation - 
Biological Bases of Risk Assessment at which I shall present an invited 
review paper entitled, "Epidemiology of groups occupationally exposed 
to radiation." 

1) 

This participation provides an opportunity 

to disseminate information about the epidemiologic studies of DOE 
workers ORAU is conducting for DOE/OHER, 

2 )  

3 )  

to learn of recent work on low dose radiation effects, and 

to interact with and learn from peers involved in similar areas of 
research, all of which can benefit the O W  studies. 

Other DOE contractor personnel presenting papers at this meeting 
include P. G. GroZr, ORAU; R. J. M. Fry, ORNL; D. J. Grdina, Argonne; 
G. D. Kerr, ORNL; and T. E. Fritz, Argonne, D. S. Flack, ORAU. 

The conference will not involve classified or otherwise restricted 
information. 

f ', I I' 

Prkwy Act Information SutmOnt. Collutlon of tho information la wth0ri l .d by tho 0.oamnont of Enorgy Organization Act of lO77. P.L. 95-91. 
Dkl-ro of tho orronal Information r * a ~ r t -  oa n*and*tow t o  uooon oumorization for off~ciot travd to formigo countries. r 
Tho Informmtlon furnishad will b m  us.d bv DOE t o  mutkorirm trmval .nd --*,---. -. - -  ' 

. #  . I - - -  

- 



9/9/88 
. 9110-11/88 

9111-16/88 

9/16-18/88 

9/18/88 

CI.Sd9l.4 
' SUIJICTS O f  DISCUSSION LOCATION INDIVIDUALS TO #I 

(~w~l).ttorL a ~ y .  C0unt.y) CONTACTEO 

Depart Oak Ridge, TN USA 
Eastbourne, UK 
New College, K. Baverstock, J.W. 
Oxford, UK S ta ther  and conference 

Weekend; t r a v e l  9/11/88 t 

pa r t i c ipan t s  

London, England Weekend; personal t r a v e l  
Eastbourne, UK i n  London and Eastbourne 

Return USA 

Oxford, UK 
Biological & heal th  e f f e c t s  
& assessment of t h e i r  r i s k  
to  human hea l th  a t  the L.H. 
Gray Conference 

8.. ESTIMATED COST OF TRAVEL TO DOE ($1,000 airfare  
+train & misc. 

t 1,130.00 Tronsoorrotlon 
658.00 Por morn D n d  ~ l u o ~ ~ o n o o u ~  s 

Total  S 1,788.00 

I I 
6. ..' HAS TRAVELER SUBMITTED DOE CORM lS12.2 TO COGNIZANT DCE 

by o n  IndlvMmU who eumndy h d &  or h u  we? hrld. &thin the k t  3 Yn?& DOE A m m  Autho&rtfom.) 
. 

b. ic PART or COST OF TRAVEL 1s TO BE PAJO OR HAS BEEN 
REQUESTED FROM SOURCES OTHER THAN DOE. INDICATE 

Costs of r eg i s t r a t ion ,  lodging, and p a r t  of t he  a i r  
f a r e  w i l l  be.paid by the  L.H. Gray tNSteeS. 

SOURCE AND AMOUNT. 

iCURITY Of f lCE? IRewtffdformwl t o 4 N M n  

Unclonl9l.d 

X 

r country 

0 YES 

SIGIUATURE OF TRAVELER--By rkgnlng. tno t rmdor rhnowl.Qgn tho obllytlon to fllo WID rooon wlmln 30 daw ot roturn t o  h t v  rtrtlofb 

a NO: nwo tw6 DOE ACCW Aut))orlrotlon wlthln IMt s yoom 

7. 

PART E-lo bo comolitrd by T m l w ' r  woonmor 

A 
9. REVIEW A N D  COMMENTS: 

10. NONSENZ SlTlVE TRAVEL: Rwlh*/oporavol by Mud of DOE Flild Orgonbror 
by the Co#ntzunr S.errurW 0JYTcer.l 

Approval recommended. . .  

h.C.d& 
. .  

D. AdamI Director 
Research and Waste Flanagement D i  v. 

fndr l  I h W  

X.C.d& 

Ikon. lAppmwl  may ba #hen Ifarch .IrtRorty h a  been d e l e ~ t e d  

W. D. AdamI Director 
Research and Waste Flanagement D i  v. 

fndr l  I h W  

- -bd 
11. SENSITIVE TRAVEL: Rwkn, by Mood 09 DOE Flsd Orgonlrotlon. Horn FIold S r u r l t v  rwlmod DOE f 1612.2 ond ~om~lm.4  DOE C 1812.3I 

0 YES 0 NO 

PART G-TO br COmDhtOd at H..d~~lmn 
12. REVIEW/COMMENTS BY DIRECTOR OF DIVISION OR OFFICE 

ISl l ruWW mrw i rn tr~  
13. COGNIZANT SECRETARIAL OCf ICER 

IF DOE EMPLOYEE TRAVEL 

I C  SENSITIVE TRAVEL 0 IE Dorrmlnotlon R c o k o 4  0 ISA Dotormlnotlon R r o k d  0 OS3 D m r m l n i t l o n  R u o k o d  

0 IE Dotormlrutlon R r o h ~ o d  


