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Every year, thousands of American workers receive some occupational radiation 
exposure. Their activities range from cleaning-up Three Mile Island to processing 
plutonium for nuclear weapons. Even though only a small fraction of these exposures 
ever exceed the external and internal dose standards, the National Cancer Institute 
expects approximately one fifth of these radiation workers to die from some form of 
cancer and twice that many to contract some form of cancer during their lifetime. These 
natural mortality and incidence rates would remain the same even if none of these 
workers had ever received any occupational exposures. Inevitably, some of these 
workers, or their heirs, will blame the radiation exposure for that cancer and seek 
redress through a civil tort suit. 

A few such cases have been tried with diverse results. For example, Karen Silkwood 
received one fourth of a maximum permissible body burden of plutonium while 
working at a plutonium processing plant. James Dennis received 2.265 rem whole body 
gamma exposure while helping to clean-up the SL-1 reactor accident in 1962. Karen 
Silkwood never developed any radiogenic or natural illness and died in an unrelated 
automobile accident shortly after her exposure. In contrast, James Dennis developed a 
rare malignancy, Waldenstrom's Macroglobulinema, sixteen years after his exposure. 
Yet, a jury awarded over ten million dollars to Karen Silkwood's heirs and another jury 
ruled that James Dennis was not entitled to a penny since his radiation 'exposure did not 
cause his malignancy. Both the Silkwood and the Dennis case were tried by the 
plaintiff's side with similar overall strategy. Why were the results so divergent and what 
is going to happen when hundreds of other similarly exposed nuclear workers seek to 
recover for their cancers?t Also, must health physicists follow the "standard of 
conduct" set forth by scientific consensus or must they follow the "standard of conduct" 
set by the latest jury verdict awarding damages to someone exposed to less than the 
internal and external dose standards? An examination of the recent case, Dennis v. 
General Electric, where a twelve person jury quickly and unanimously ruled for the 
defense, may provide some insight. 

James Dennis wore fifteen film badges which recorded a whole body dose of 2.265 
rem. He received a careful whole body surface survey and a whole body count which 
each revealed no evidence of internal contamination. Yet, his lawsuit involved three 
years of expensive pretrial preparation and over seven weeks of trial time. He offered 
the testimony of three expert scientific witnesses who each assured the jury that this 
man's exposure to radiation at SL-1 caused his Waldenstrom's Macroglobulinemia. 
These were, Dr. Alice Stewart, Dr. Ernest Sternglass and Dr. K.Z. Morgan. 
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1984 ELECTIONS 
Election packets were sent out the first 
part of April. If you haven't recevived 
one, please notify Howard Hering at 
588-1749



	  ANNOUNCEMENTS 

International Beta Dosimetry Proceedings Available 
While a member of the ORPB, Norman McElroy also helped to compile NUREGJCP-0050, "Proceedings of the Inter-
national Beta Dosimetry Symposium." The symposium was held in Washington, D.C. on February 15-18, 1983. Copies of 
the proceedings are available for $12 from the GPO Sales Program, Division of Technical Information and Document 
Control, U.S. Nuclear Regulatory Commission, Washington, DC 20555. The ORPB is planning a draft regulatory guide 
based in part on information presented at the symposium. If you have any information or suggestions relevant to 
developing guidance on beta measurements, contact R.B. Neel, (301) 443-7986. 

Comments Requested on Draft Guide on Medical Training 
Don't forget to send comments to the Nuclear Regulatory Commission, Washington, DC 20555, Attention: Docketing 
and Service Branch, on the recently published draft guide, "Radiation Protection Training for Personnel , Employed in 

Medical Facilities," OP212-4. For single copies, write to: Director, Division of Technical Information and Document 

Control, U.S. Nuclear Regulatory Commission, Washington, DC 20555. This guide was developed by Norman McElroy 
who has left the Occupational Radiation Protection Branch (ORPB) to work in the materials licensing area; questions 
should now be directed to Allen Brodsky, (301) 443-7681. 

1983 Summer School on Internal Radiation Dosimetry to be Published 
At its February 1984 meeting, the Board of Directors of the Health Physics Society considered a proposal to publish the 
proceedings of the summer school as a textbook and provided funds to prepare the camera-ready copy for publication, 
probably as an NRC NUREG if this is acceptable to NRC. Allen Brodsky will serve as Editor-in-Chief and H & H 
Associates has contracted to prepare the final copy. Members of the Editorial Board are: Naresh Chawla, Darrell Fisher, 
Howard Hering, Donna Beth Howe, Warren Keene, Ken Mossman, Jack Schubert, John Poston, Paul Stansbury and 
Ken arable. The individual tapes of each lecture have been sent to authors with requests for updated manuscripts. The 
aim is to produce a final draft for exhibit at the June annual meeting. 

ABHP Certification News 
The American Board of Health Physics reports that, in June 1983, 
166 candidates took Part I of the Exam, 67 took the Comprehensive 
Part II and 20 candidates took the Power Reactor Specialty Part II. In 
addition, 14 candidates selected the Oral Exam option. (Almost 800 
persons have been certified to date.) 

Three Mile Island 
Those of you who missed Lake Barrett's talk on Three Mile Island 
missed some interesting health physics problems, such as the hydro-
gen production in spent resin liners due to radiolytic decomposition of 
the organic resin. Some of these liners had 60,000 Curies of cessium-
137.

Kudos 
Ken Mossman has been designated the 
recipient of the 1984 Elda E. Anderson 
Award for the outstanding young 
health physicist of the year. 

Congratulations to Raymond Johnson 
on achieving his certification. 

Advertising 
The Chapter Newsletter now accepts advertising. All copy, 
payments and or inquiries can be sent to the editor whose 
address appears on the front cover of the newsletter. Make 
checks payable to the Baltimore-Washington Chapter, 
Health Physics Society. 

Full page .... $300 
Half page ... 200 

Business card 	  

We also accept classified ads by members at no charge 
when the information is deemed to be in the best interest 
of the chapter.

ARTICLES NEEDED 
We are actively seeking input from the members of the 
chapter. The main purposes of the newsletter are to dis-
seminate information to our members in all areas from 
philosopy to application and to provide a vehicle for dis-
cussion in the event of conflicting views. This can only 
happen if you take the time to write down what it is you are 
doing or thinking about. Articles are subject to the editor's 
pencil and must be representive of the professional level of 
the chapter. 

One-quarter page 	 125 
One-eigth page 	  75 

40



DATE: 

PLACE:

THE MEETING 

Tuesday, May 29 1984 

Villa Rosa - The Gold Room 
813 Ellsworth Drive 
Silver Spring, MD 
587-5400 
From the Beltway, take Colesville Road south. About 2 miles (2 blocks before 
Georgia Ave.) make a left on Spring St. go 2 blocks and make a right on Ellsworth 
Drive. 

PROGRAM: 6:00 p.m. Social Hour, Cash Bar 
7:00 p.m. Dinner 

Combination Platter 
Veal Florentina 
Lasagna 
Chicken Parmigiana 

Salad 
Garlic Bread 
Vegetable 
Caraff of Wine 

8:00 p.m. Dr. Warren K. Sinclair 

COST: $16.50, including tip (to be paid at the meeting.) 

RESERVATIONS: Please call Disirree Milton at (301) 427-4353 by May 25, 1984. Please note, 
reservations must be cancelled prior to noon, 'May 29 if you can not attend 
or you will be required to pay for the meal.	

I 

THE SPEAKER 

Dr. Sinclair is a native of New Zealand and became an American Citizen in 
1959. He was educated first in New Zealand, obtainig a B.Sc. and an M.Sc. degree 
with honors in Physics, 1945 and a Ph.D. in Physics at the University of London, 
1950.

He served as a radiological physicist at the Dunedin Public Hospital from 
1945-47 and at the Royal Marsden Hospital from 1947-54 where he was in charge of 
the radioisotope laboratory. From 1954 to 1960, Dr. Sinclair was Professor of Physics 
in the Postgraduate School of Medicine at the University of Texas and Head of the 
Physics Department at the M.D. Anderson Hospital in Houston. Dr. Sinclair was 
Senior Biophysicist at the Argonne National Laboratory from 1960 to 1983, serving 
also as Director of the Division of Biological and Medical Research 1970-74 and as 
Associate Laboratory Director for Biomedical and Environmental Research 1974- 
1981 .

Dr. Sinclair is a past president of the Radiation Research Society, and of the 
American Association of Physicists in Medicine and has served in many other 
professional capacities in the United States. Internationally he serves as a member of 
the International Commission on Radiation Units and Measurements, the Inter-
national Commission on Radiological Protection, Council Member of the Inter-
national Association for Radiation Research, and a member of the U.S. Delegation to 
the United Nations Scientific Committee on the Effects of Atomic Radiation. 

His personal experience in research has included a variety of studies in 
medical physics with both radionuclides and beam radiation, in biophysics and 
radiobiology on animal and cellular aspects of radiation effects especially in syn-
chronized cell populations, and in radiation protection and human risk estimation. He 
has published more than 125 original scientific papers in radiation biology, radiolo-
gical physics and nuclear medicine and made many contributions to books and 
published reports of national and international bodies.

THE TOPIC 

Scientific Committee 1 of the NCRP 
nas developed a new system of radiation pro-
tection that represents a significant departure 
from previous NCRP recommendations. The 
proposals of the Committee are presently 
being considered by the Council. If accepted 
the NCRP would propose replacing the "dose 
equivalent system" now used in the U.S. and 
the "ICRP-26 System" being considered by 
NRC and EPA with one based solely on risk, 
whose limits are expressed in risk or probabil-
ity. Dr. Sinclair will describe the recom-
mendations contained in the draft report and 
provide background information on the 
scientific and philosophical bases used by the 
Committee. His presentation will be in-
formative and thought provoking, not only to 
Health Physicists, but also to guests who will 
learn how radiation hazards compare with 
other hazards generally accepted by society. 

Guests and spouses are welcome!



The new model 2400 Alpha/Beta/Gamma 
Counting System saves time 
and money with unmatched 
performance standards. 

• Automatic, simultaneous 
Alpha/Beta/Gamma 
counting 

• Your choice of either a 
sealed or gas flow 
detector system 

• Automatic calibration 
functions 

• Automatic battery 
backed data and 
parameter storage 

• Automatic 
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SILKWOOD and DENNIS: 

Dr. Alice Stewart, an epidemiologist, testified that Waldenstrom's Macroglobulinema was a "bone marrow cancer" which has been shown by her 
Hanford Study (MSK II) to have a "doubling dose" as low as 1.7 rem. Consequently, an exposure of 2.265 rem could have more than doubled the natural 
rate of bone marrow cancers, leading to her conclusion that the radiation is more likely than not the cause of the cancer. If this argument is accepted by 
courts of law, a large number of radiation workers will be able to recover because their lifetime doses will exceed the "doubling doses" postulated by 
MSK H. Moreover, this argument would allow for recovery for cancers caused by diagnostic x-rays and even background radiation since the dose from 
thses sources frequently exceed 2 rems by the time a cancer is diagnosed. 

When cross-examined, Dr. Stewart agreed that the Hanford Study "doubling doses" are not accepted by the vast majority of scientists in the field. 
Also, she admitted that she has testified in numerous cases as a plaintiff's expert witness, each time using a different method of analysis which yielded a 
conclusion favorable to the plaintiff. When her methods of analysis from one case were applied to other cases in which she testified, they led to a 
conclusion unfavorable to the plaintiff. Numerous expert witnesses for the defense testified that no credible body of scientists accepts the MSK II 
"doubling doses" and that this type of analysis is of limited use since it does not address other known and unknown causes of cancer. This is particularly 
true for Waldenstrom's Macroglobulinema which is not of bone marrow origin and, most likely, not radiogenic. 

The testimony of Dr. Ernest Sternglass, a physicist, consisted of calculating a "reconstructed dose" to Mr. Dennis and offering the opinion that 
radiation certainly caused his disease. This "reconstructed dose" showed that parts of Mr. Dennis's body received more than ten or one hundred times the 
dose recorded on his chest and waist film badges. It was all based on the assumption that Mr. Dennis's exposure came from close proximity to point and 
line sources and the statement of Mr. Dennis that a health physicist at SL-1 told him over twenty years ago that he received 800 millirem in one four 
minute period. Rather than rely upon the recorded dose from the film badges and pocket dosimeters, Dr. Sternglass relied upon Mr. Dennis's unrecorded 
twenty-two year old memory. In addition, Dr. Sternglass calculated a reconstructed internal dose to Mr. Dennis by multiplying his calculated dose from a 
fixed source by one hundred. Finally, Dr. Sternglass freely criticized the health physics practices at SL-1 although Dr. Stemglass admittedly would not 
have been qualified to do that job himself. 

On cross-examination, Dr. Sternglass expressed his strong views about their being a large government conspiracy to hide the dangers of radiation 
from the public and admitted that his work in this field has been publically repudiated by the past president of the Health Physics Society. The defendant's 
evidence revealed that many of the assumptions used in Dr. Sternglass's "reconstructed dose" calculations were not factually correct. 

Dr. K.Z. Morgan, who was also the plaintiff's expert in Silkwood, testified that Mr. Dennis had a reconstructed internal dose of 3,400 rem from 
strontium 90 whicn created a 99% probalility that it caused his cancer. To get such a huge dose, Dr. Morgan assumed that Mr. Dennis worked all day in an 
air concentration of 10-2 uCi/cc of cesium 137 and strontium 90 and actually removed his respirator while in such concentrations. After a whole body 
count was found which showed no abnormal amounts of cesium 137 in Mr. Dennis' body at the time, Dr. Morgan changed his orignal assumption of a 1:1 
Cs to Sr ratio into a 1:138,888 Cs to Sr ratio. The testimony of health phyricists on the scene was that the air concentrations could not have exceeded 10-9 
uCi/cc and that the Cs to Sr ratio must have been close to 1:1. 

Dr. Morgan also testified that the applicable exposure standards are not five rem per year and a maximum permissible body burden but, rather, are 
ALARA. As Dr. Morgan defines this ALARA standard, it would be "negligence" for a health physicist to allow an exposure of three millirem to a worker 
when any other measures could be used to reduce that exposure to two millirem. This view of ALARA as a "standard" fails to use reasonableness in 
bal ncing exposure reduction with cost and increased risks to other workers. Violation of ALARA as a federal "standard" was the very basis upon which 
the Supreme Court upheld the Silkwood verdict. 

During cross-examination, Dr. Morgan admitted that he is actively involved, as a plaintiffs expert witness, in fifty radiation cases (it seems 
improbable that there are fifty meritorious plaintiffs radiation cases and no meritorious defense radiation cases). During the defendant's case, many 
other expert witnesses disagreed with both Dr. Morgan's dose calculations and, the assumptions on which he based these calculations. 

While a trained health physicist can see flaws in this testimony, these three scit..itists made forceful and impressive presentations to a jury of lay 
people. How can such a jury be expected to find scientific truth in this morass of conflicting and highly technical testimony? Of course, knowledgeable 
legal skill is required to conduct effective cross-examination of such witnesses. Yet, the real key to such a case is not legal skill, it is the help of health 
physics professionals who can understand the flaws and explain them to the lawyers and to the jury. 

The best explanation for the Silkwood verdict seems to be that the defense lawyers and experts did not educate the jury enough about the science 
and art of health physics to overcome their emotional response to the plaintiffs case. In contrast, the Dennis jury watched Mr. Dennis almost "die before 
their very eyes" with no chance of a cure but, they were able to overcome this emotional situation because they understood and trusted the scientific 
testimony presented by the defense. 

-Standards of conduct for health physicists are now set by national and international bodies of fellow scientists and are based on the best scientific 
information available. If following these rules still results in multi-million dollar judgements, then these standards are meaningless. For example, Karen 
Silkwood received approximately one fourth of a maximum permissible body burden of plutonium, yet, her estate was awarded ten million dollars. 
Obviously, such an award makes the term permissible meaningless. If more cases yield large judgments like Silkwood, there will be tremendous 
economic pressure on health physics professionals to abandon existing scientific standards and adopt irrational standards set by emotional juries. 

Practicing health physicists exert great effort to keep themselves informed about the latest scientific developments in the field. However, they 
must also realize they work in a highly emotional area and should exert equal effort to explain the scientific consensus to lay people or "standards" will be 
set by ill-informed emotional response in the courts. In the next few decades, hundreds of radiation cases will come to trial. Whether they are resolved like 
Silkwood or like Dennis depends upon the legal profession and the health physics profession. Certainly, it is in the very best interest of justice to have 
these cases decided on solid scientific evidence rather than emotion. 

t Other large cases presently pending include the uranium miners, Begay v. U.S.; the down-wind Utah residents, Allen v. U.S.; the aircraft 
radium dial refinishers, Johnson v. U.S.; and the Marshallese, Antalok v. U.S. In addition, there are numerous cases involving individual plaintiffs. 

The views presented in this article are soley those of the authors and do not necessarily reflect any official position of the U.S. Departments of 
Justice or Energy.



Internal Radiation Dosimetry - Principles and Practice 
Health Physics Society - 1983 Summer School 

1. QUANTITIES AND UNITS OF DOSE 
2. RADIATION BIOCHEMISRTY AND CHEMICAL DOSIMETRY 
3. BIOLOGICAL EFFECTS AND RISKS FROM INTERNAL EMITTERS 
4. CONCEPTS OF DOSE TO SOFT TISSUE AT THE CELLULAR LEVEL 
5. CONCEPTS OF DOSE TO BONE TISSUE AND MARROW 
6. STATISTICAL ASPECTS OF INTERNAL DOSE ESTIMATION AND MONTE CARLO CALCULATIONS C' 	 AN DOSE 
7. STANDARD FORMULATIONS OF DOSE FROM INTERNAL RADIONUCLIDES 
8. THE PHYSICOLOGICAL BASIS OF OF INTERNAL DOSIMETRY 
9. ICRP METHODS OF INTERNAL DOSE ESTIMATION FROM RADIONUCLIDE INTAKES AND CAL. ATIONS OF DERIVED 

CONCENTRATIONS 
10. RETENTION FUNCTIONS AND THEIR APPLICATIONS TO BIOASSAY AND INTERNAL DOSE CALCULATIONS 
11. INTERNAL DOSIMETRY RESEARCH PROGRAMS OF THE NATIONAL CENTER FOR DEVICES AND RADIOLOGICAL HEALTH 
12. CALCULATIONS OF INTERNAL DOSE INTAKES FROM BIOASSAY DATA 
13. MATHEMATICAL MODELS AND COMPUTER SOFTWARE FOR ESTIMATING INTERNAL EXPOSURES TO POPULATIONS FROM 

ENVIRONMENTAL SOURCES 
14. SUMMARY OF PRACTICAL INTERNAL DOSE CALCULATION METHODS 
15. ESTIMATION OF DOSE TO PATIENTS FROM PHARMACEUTICALS 
16. PATIENT DOSE FROM DIAGNOSTIC RADIOPHARMACEUTICALS 
17. PATIENT DOSE FROM RADIOPHARMACEUTICAL THERAPY 
18. ANALYTICAL METHODS FOR RADIONUCLIDES IN LIQUID AND SOLID MEDIA 
19. IN VIVO MEASUREMENT OF RADIONUCLIDES IN HUMANS 
20. LUNG DEPOSITION OF INHALED PARTICLES 
21. AIR SAMPLING AND PARTICULATE CHARACTERIZATION 
22. ENVIRONMENTAL MEASUREMENTS AND POPULATION DOSES 
23. ANALYTICAL MEASUREMENTS UNDER EMERGENCY CONDITIONS 
24. MEDICAL ASPECTS OF INTERNAL DOSIMETRY AND DECORPORATION THERAPY 
25. INTERNAL EXPOSURES OF PERSONS UNDER CHELATION TREATMENT 
26. DOSIMETRY EVALUATIONS IN ACCIDENTAL CASES 
27. SIMULTANEOUS DETERMINATION OF INTERNAL AND EXTERNAL CONTAMINATION 
28. IMPLEMENTATION OF DOSE METHODOLOGIES WITH IN VIVO MEASUREMENTS 
29. CURRENT CONCEPTS IN WHOLE BODY COUNTING 
30. QUALITY ASSURANCE OF INTERNAL DOSE PROGRAMS 

Cassette recordings of the lectures are available from H & H Associates, P.O. Box 7532, Silver Spring, 
MD 20907. They are priced at $5.00 each or the complete set is $125.00 plus $2.50 postage. Please 
send payment (check or money order) with order. 
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