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Postmortem analysis of human subjects for radionuclide content of bod:
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PROJECT TITLE

RICHLAND OPERATIONS OFFICE Evaluation of Radionuclides in Man

11. Reactor Concept: Not applicable.

12. Strategic, Precious and S.F. Materials: None

13. Publications Since January.1976 {Other Than Topical or Progress Reports):

I. C. helson and V. W. Thomas, Jr., "Plutonium in Human Lung in the Hanford
Environs." BNWL-SA-5855 (abstract), to be presented at the Fourth Inter-
national Congress of IRPA, Paris, France, April 1977.

14. Purpose, Need and Séope: This program is concerned with the evaluation of
the radiological impact of the nuclear industry on workers and on residents
in the neighborhood of the Hanford plant and with the development or improve-

ment of methods to serve that end.

a) Post-Mortem Radioanalytical Studies:” These studies are directly supportive
to the United States Transuranium Registry (USTR) relative to its respon-
sibility to measure the deposition of transuranium elements in occupa-
tionally exposed fndividua1s and to compare the body and organ burdens
estimated on the basis of tissue analysir with in-vivo estimates based

'upon urinary and/or fecal assay and external counting, ﬁarticu]arly of
the chest or wound sites. The objectives of this effort are to:
« Quantify significant radionuclides as distributed within
the body and as related to age, occupation, geographical
residence and point of time.

« Advance procedures for measurement sensitivity and
statistical significance in the radfoana]ysis of human
tissues and engage in inierlaboratory comparison of

‘anaiytical methods to assure quality of the program
nationwide:

b) Biological-Dosimetry Studies: These studies seek to determine how
animal and human data can be best employed in answering questions per-
taining to human health risks. An interdisciplinary group of chémiéts;
dosimetry specialists and radiobiologists will participate in these
studies, taking advantage of the availability of a unique source of

‘human material in the USTR and also of animal tissués and data from
the long-standina PNL research program.

BhELOOD

54-1004-015 (1.75)
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PROJECT TITLE

Evaluation of Radionuclides in Man

The objectives of this effort are to:

- Compare distributions of radionuclides and localiza-
tion within human tissues with animal data to explore
extent to which animal models are applicable to man.

« Identify and determine dose to relevant tissues.and
targets within tissues that are at risk.

- Promote the development of dose-effect relationships
for human exposures and contribute to the bases for
setting radiation protection standards.

15. Relationship to Other Projects: The post-mortem radioanalytical studies relate

bhe€b0OOO

to and supplement similar work at LASL and- Rocky Flats. The LASL and PNL
programs provide leadership in cross-calibration and methods development. The
biological-dosimetry studies are related to the PNL animal research and to the
PNL projects Dosimetry of Internal Emi:ters and Dosimetry of Particulate
Sources in the Lung, which relate internally deposited radiocz:ztivi-y tc bio-
Togically relevant dose. F. T. Cross is serving on NCRP Committee 33 on
Radiation Dose Calculations. G. E. Dagl~: is a member of the American College
of Veterinarian Pathologists.

Technical Proagress in FY-1877:

a) Post-Mortem Radioanalytical Studies: Collection and radiochemical analyses
of post-mortem tissue samples (lung, liver, bone and tracheobronchial
1ymph nodes) from individuals formerly residing in the vicinity of the
Hanford project continued during the past year.  During the year. commencing
November 1, 1975, 107 analyses for 238py and 239,240py and 117 analyses for
gamma emitters Qere performed on these tissues.

Post-mortem tissue samples and blood samples were also analyzed for the
USTR. During the year 37 analyses for 238py and 23%»240py, 49 analyses.
for gamma emitters and 88 analyses for uranium were performed. Twenty-
two samp]gs are in process. New bone procedures were developed to accom-
modate the Registry's request for separate analysis of plutonium in
mineral bone and marrow. |

S4-1004-01S5 (1.75)
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b)

¢)

, germanium diode which may be used to analyze tissue by direct counting of

“absence of significant absorption of the low energy radiation in tissue

Samples analyzed for Quality Assurance, procedure development, evaluation
or improvement.and/or technician training purposes totaled 268.

Development of capabilities for measuring amounts of 2“lAm in USTR tissue
samples continued. The laboratory now has access to a 500 mm2 intrinsic

low energy radiation. Calibration of the detector is in progress. In the

samples (an effect which will have to be studied) a detection level of a
few disintegrations per minute of 2“1Am per sample for a 10-minute count
is expected. Longer counting times would lower this 1imit and reasonable.
counting times in terms of needed sensitivity will be explored.

Bio1oaica1-Do§imetty_Studies: These studies are newly proposed. No signifi-
cant progress-can be reported. '

Diagnostic Technidues and In-Vivo Studies (formerly a part of this 189):
The development of a technique for assessing the internal deposition of
promethium oxide was terminated -at the end of this year. Although pre-
vious experiments invc ing exposure of dogs to a samarium-promethium
oxide aeroso1_revea1ed that the two elements were metabolized similarly,
the amounts deposited in the lung were insufficient to permit adequate
measurements of the radiocactive tracer in urine. Another experiment to
fix the level of lung deposition needed to produce measureable quantities
in urine was determined to be necessary. Such an experiment would have
formed the basis for determining the smallest amounts of tracer required
to be deposited in lungs of human test subjects -to produce measureable
quantities in urine for periods up to 14 days.

The program of whole-body counting measurements on local residents znd
control groups to be used in assessing the feasibility of such me2asure-
ments to quantify the environmental impact of waste management programs

was terminated at the end of this year. During the year, 63 children

from the Hanford E]ementafy School were counted on the Hanford Mobile

Whole Body Counter. In addition, 84 children were counted at Benton City, .

54-1004-015 {1.75}
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PROJECT TITLE

RICHLAND OPERATIONS OFFICE . . 4 o
- Evaluation of Radionuclides in Man,

Washington, and 57 at Othello, Washington. Neither Benton City nor QOthello
are on the Columbia River downstream from the Hanford project. Benton City
is south of the project and Othello northeast of the project, essentially
on opposite sides of the project in terms of prevailing winds. The data
have not been analyzed.

'Based on the findings of a peer review of these studies, it was concluded
that they should not be supported by the Division of Biological and
Environmental Research under this program and therefore were eliminated.

17. Expected Results in FY-1978: :

a) Post-Mortem Radicanalytical Studies: Sample collection and analysis of
post-mortem tissues will continue for both environmental and USTR cases.
Analysis of USTR blood samples from plutonium workers will continue.
High purity intrinsic germanium diodes to measure 2%lAm in USTR samples

-will be available for use on a-rOUtine_basié.ﬁvAna1ysis and summary
reports on the interlaboratory calibration program will be prepared in
FY 1978. Liaison with the LASL group and others will continue regarding
calibrations and standardization of procedures for processing tissues.

At the request of the US™ separate analysis of plutonium in mineral
bone and marrow will continue. '

b) Biological-Dosime:ry Studies: Al poét-mortem tissue will be routinely
identified and prepared for subsequent radiometric analysis. This will
include development of improved methods for separating marrow from mineral
bone and the removal of lymph nodes from lung tissue. Histologic examinea-
tion i 11 be provided for tissues such as lymph nodes that are sometimes
difficult to distinguish from blood clots. For tissues suspected of
containing sufficient activity, autoradiographs will be prepared for

the purpose of locating the radiocactivity within the tissue. The distri-
bution of the radioisotopes and localization within the tissues will-be:
compared with animal data in order to explore the extent to which animal
models are applicable to man. Neutron-induced autoradiography will be
developed to locate those depositions too low in activfty for conventional

1S€6000

54-1004-015 (1.95)
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118.

18.

20.
21.

photographic avtoradiography if specific funds become available. Dosimetry
will be emphasized both from the macroscopic point of view and in detail
relative to the microstructure of the tissues as the relevant data base
develops.

Expected Results in FY-1979: The pbst-mortem tissue and intefiaboratory cali-
bration programs will continue. When radionuclides other than plutoniﬁm,
americium and uranium are identified as potential occupational hazards, they
will be added to the effort of the radiochemical laboratory. Request for
analysis of curium may likely be next because of its association with plutonium
and americium in nuclear power generation. The biological-dosimetry studies
will be expanded and become more sophisticated as experience develops and the
human data base grows. Relevant dosimetky and the development or improvement
of human risk models will proceed.

‘Description and Justification of Major Matev1als, Equ1pment and Other -
- Unusually Significant ltems: -

Comments: The objectives and activities of this program have been redirected

. and contribute to the base for-setting radiation protection standards. The

FY-1978 FY-1979
Miscellaneous - $6000 $£5000

Miscellaneous equipment requested inciudes genc-al laboratory equipment for
increasing efficizncy of laboratory and for replacement. These items include
drying ovens, shakers, etc. Also included is hardware for interfacing alpha
energy analyzers to computer, obviating inefficient analysis of data.

Relationship to Construction Proiects: Not applicable.

to solely provide support, directly or indirectly, to the USTR. The ERDA
human program relztive to plutonium exp:sure should increase with th-s new
orientation. The leadership of the program has been changed and additional
personnel (a prosector and a biologist/pathologist) are included. The human
material in the USTR and the PNL animal tissues and data will be used to
promote the development of dose-effect relationships for human exposures

$4-1004.0185 (1.7%)
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new biological-dosimetry studies are regarded as an important adju; -t to
the post-mortem radiometric studies. '

0009353
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189 SYNOPSIS

Budget Activity No: RK-02-01-01

Control No: 0390

Title: Evaluation of Racionuclides in Man
Principal Investigator: F. T. Cross

Funding (A11 dollars in thousands)- FY-1977 FY-1978 FY-1979
Operating (50) - Cost $180 . $200 $210
Equipment (BA) - 0b1igat{ons : - $12 $ 6 - §$ 6

Brief Description of Szope of Work:

This program is concerned with the evaluation of the radiological impact of
the nuclear industry on workers and on residents in the neighberhood of the
Hanford plant and with the development or improvement of methods to serve

_ that end. ' '

Post-Mortem Radioanalytical Studies: These studies are directly suppbrtive
to .the United States Transuranium Registry (USTR) relative to its responsi-
bility to measure the depoéitién of transuranium elements in occupationally
exposed individuals and to compare the body and organ.burdens estimated on
the basis of tissue analysis with in-vivo estimates based upon urinary and/or
fecal assay and external counting, particd]ar1y of the chest or wound sites.

Biolocica]-Dosiﬁetry Studies: These studies seek to determine how animal
and human data can be be;; employed in answering questions pertaining to
human hzalth risks. An interdisciplinary group of chemists, dosimetry
specialists and radiobiologists will participate in these studies, taking
advantace of the availability of a unique~sou*ce“of~human5materia1 in the
USTR and also of animal tissues and data from the long-standing PNL
research p+agram. |

0009355
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ENVIRONMENT AND SAFETY
FORMAT FOR COMPUTERIZED JATA BASE INPUT

189 SUBMISSION

Ra-Environmental

FIELD LABORATORY: PACIFIC NORTHWEST LABORATORY | PROGRAM/SUBPROGRAM Research & Development

1. Contractor: BSantelie Memorisl Contract No.. E£Y-76-C-00-1830 " Task No.:
Institute .
2. Project tite (35 charactersi.  Eyalyation of Radionuclides in Man
3. Budget Activity No.: RK-02-01-01" ' 4. Dawe Prepsred:  March 1977
_5. Method of Reporting: 832%6{1 Eggg;ﬁaeanu ' 6. WorkLocation:  Richland. WA
7. Personin Charge: W. R. Wiley 8. Project Term: 1967-Continuing
Principal Investigzion F. Tf Cross from: 1967
9. Man Years Fy 1977 T FY_LS.ZL FY _____1979
a) Scienﬁfic . _.2;0__. _g'_o.__ ___2_'.0__
b) Other Technical . ___1_'_1__. ..._...l'_“._.._. .__..____.._" 1
Subtotal 31 31 31
c) Supponing ’ g - 5 2- 5 2 . 5
.. Total ._._.6.;2_.._ . .__§_'_0.__ -"__6.49__. -
10. Funding ' Py 1877 Fy_1978 Topy 1978
Operating Costs '
a) Direct‘Salaries _.__.79__. __._._99_.__ ___ﬁ__
b) Materials, Services, Subcontracts - ._____43 ——— 51 ..._.-_-—-—55
¢) Indirect Expenses ____._____58 . ._______59 __..___61
Obligati {or Capital Equi v
ot i e 12 s :
11. Abbreviated Abstract (200 word limit imposed for computer storace). . .
This program is concerned with the evaluation of the radiological impact of
the nuclear industry on workers and on resicents in the neighborhood of the
Hanford plant and with the development or improvement of methocs to serve
 that end.
o Post-Morter Radioanalytical Studies - These studies are cirectly supportive
o To the United States lransurznium Registry (USTR) relative o its responsi-
£ bility to measure the deposition of transuranium elements 1n occupationa11y
b exposed individuals and to compare the body and organ burdens estimated on
g: the basis of tissue analysis with in-vivo estimezies based upon urinary and/or

fecal assay and external counting, particularly of.the chest or wound sites.

Biological-Dosimetry Studies - These studies seek to determine how animal
and human data can be best employed in answering questions pertaining to
human health risks. An interdisciplinary group of chemists, dosimetry

specialists and radiobiologists will participate in these studies, taking
advantage of the availability of a unique source of human material in the

n

USTR and also of animal tissues and data from the lcne-standine L research




. N | -~

12. Technology Supported (ciicie one or more}:

Coal Oil & Gas ' Oil Shale (Fission :~

Fusion ) Solar Geothermal : Hydroeiectric
Conservation Multi-Technology Not Directly Energy Reiated

13. Requirements Supported (sefect one or more from Section 2.0 of “AES Field Guidance for Schedule 189 Call” and
indicate appropriate code numbers from tables 2.1 through 2.8)

VII.A.1.1
VII.A.1.5

14. Does effort include a significant amount of information or data processing activity? __<i__ % If not zero, provide'

- @ few words to characterize the activity, e.g., data handling or analysis, mathematicali model deveiopment or use, biblio-
graphic searches, use of computer graphics, etc.

. Data handling or analysis.

158. Key words (select from artached key work list to maximum éxtent possible):
1. dosimetry 2. plutenium - 3. fate

4. human 5. tissues _ 6. safety

0009351



KEY WORD LIST

In the Key Word List below, plzase circle up to six key words that best characterize your projact, U the Key
Word List is inadeguate, provide up lo three additional words which describe your project (maximum total six

worda), List and delin additional words in space provided at bottam of this page.

Aerosols
Aging

Alr
Animal
" Bacteria
Blochemistry
Biomass
Bicpsy

Dlood

Bone -
Cancer
Carcinogens
Calls <
Clirmates
‘Computer Codes
Construction
Diseases

. DNA-

Economics
Ecosystem
Effluents
Electromagnstic
Element (Specily}
Emissions
Eazymes
Zpidemiolngy
Fa.-u

Fauna

Fishes
Firaneial
Floza

Food
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Forests
Gamma ray
Genstics
Glands
Heart
Hormornes
Human
Hydrocarbon
Immunoclagy
Ingeation
Inhalation
lnl!tnmcn;a:ioa .
Invertebrates
Inlrared *
In vitro
In vivo
Kidaays
" Langs
Magnetic Fields
. Wledicine
Metabolism

seteorologzy ’
dlicruwave

Mining

Molecular
Mutagenesis
Mutation

Neoplasms
Neurclogy

Nitrogen Compounds

Noise

Ol Spills
Oxidation

Pathogenasis:

° Photosynthesis

Plaats

Plumes

Plutonium

Radicnuclide R
Raproduction ’
Respiration

RNA

Salety

Sewage

Scrubber

Saciology

Soils

Somatice

Subaidence

Sulfur Compounds

Synthetic Fuels

Teratogrnesis

" Thyroid

Tiszues
Toxicology
Toxins
Cltraviolet
Virus
Waste
Water
Weather

X-ray



