Ionizing Radiation

Dose Ranges
( Sievert )

Life Span Study Total Body
(A-bomb surviver Irradiation

epidemiology) \:'BIJ Therapy
*

Whole body. acute: G-I destruction:
lung damage; cognitive
{death certam in 5 to 1

3

Cancer Radiotherapy
total dose to fumor

acute exposure = all at once;

dysfunction :
;,’ chronic = hours, days. years

days)*

Whole body, acute:
cerebral’ vascular
breakdown
(death in 0-5 days)*®
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30 40 50 60 70 80 90 100 Sv

Whole body, acute: circulating blood
cell death: moderate G-I damage
(death probable 2-3 wks)™

20

Acute Radiation Whole body, acute: marked G-I
and bone marrow damage
syndrumes‘/(dﬁath probable m 1-2 wks)*
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*Note: Whole body

Solar flare dose on/ — _T
0

moon, no shielding 1 3

Estimated dose for
3-yr Mars mission
(current shielding)

V- Office of
4 Science

Human LD, range. acute exposure
with no medical intervention
{50% death 1n 3-6 weeks)*®

| | g, W |
3 /4 5 6 7 8 /— 9 10 Sv
Human LD, range, acute exposure
with medical intervention

acute prognoses assume
no medical mtervention.
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Evidence for small increases in human
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Cancer Epidemiology —————p cancerabove 0.1 Sv acute exposure,
0.2 Sv chronic exposure

Typical mission doses on
Intl. Space Station (1SS) Natural bkg fyr

Ramsar, Iran

EPA radiological emergency
guideline for public relocation

&

e

“Storefront™ full-body

CT screening {one scan) 0 10

Matural bkg /yr
Kerala coast, India

Typical annual doses for
commercial airline flight crews

20 30

20 mSvivr

0

NERC cleanup criteria for
site decommissioning /
unrestricted use: 0.25 mSvivr

Max releases
DOE facilities 4

Natural background,
U.S. average = 3 mSv/yr
(includes radon)

DOE administrative control:

Round-trip
NY to London

0

EPA dose limit applicable
to public drinking water
systems: 0.04 mSvivr

0.5

EPA dose limir

from releases in air:
0.10 mSvivr

Note: They char way comutrazesd with the imsation of providing » waple, weer-Irandly, “srdar-cl-napuinde” refezvace for radiztion quanesis
o imsurage bo eoinmtioey, monapeey, pod the pu:;’:;.bh In thes mpirt, moos! quantites wees axpresad is e mene cossrnsely used mdipses
prutecsion uad, the men (or Stevast, Jod pepe), aod medical deses pe n ju "efecene” dos. 1t in acknewledped et iha deciiton eowe oue
st of vzity doas pal pddres evervens's masdt. (NRC=U5 Mazleer Bagalpery Comsraivsoe; ERA==US Environsosnes] Protection Agency)
Disclaizer: Naitear the Usited Siates Govarsssnt ner sy apeucy thazesd, sor auy of shew sesplovwes, mekes aoy warmaty, spres o
seplind, of assumes amy lagad listelioy or revponstbeliny for the acoirney, cossplessnsny, or wdaloas of sz informerion disclosed

(0.1-10 uSv /scan)

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 Sv
ﬁﬁjﬁﬁ;geg';ﬂfg: Medical Diagnostics, mSy
DOE Low Dose Prng ram ° A- Chest x-ray (1 film) 0.1
H 1 e B- Dental oral exam 1.6
C- Mammogram 25
40 50 60 70 80 20 100 mSy D- Lumbosacral spine 31
DOE, NRC Dose Limit for Workers:
50 mSv/yr E- FEX 3.7
; . . . : F- Bone (Tc-99m) 4.4
Medical Diagnostics (A-J) ik ol "
H- Cranial CT (MSAD) 50
10 mSv (multiple scan average dose)
Natural bkg lyr I- Barium contrast G-I 85
Yangjiang, China fluoroscopy (2 min scan)
Regulations & Guidelines Fapmal Cl-Ilay 0100
| | |
LDs, = Lethal Dose to 50%
0.6 0.7 0.8 0.9 1 mSy (the acute whole body dose that results in
ANSI Standard N43.17 Limit S sy . _— lethality to 50% of the exposed individuals
?S-:"C1EJ1'iT_‘-' Personnel Scanners DDEi Tnl?‘;‘; .R““ Limit for Public: . P )
).25 mSv/yr /person VY . =
MSV/YT [PETSOr (ICRP. NCRP) Absorbed dose: 1 Gray =100 rad

Dose equivalent: 1 Sievert = 100 rem
1 mSv =100 mrem

Chart compiled by NF Metting, Office of Science, DOE/BER
: g, o (1 Sv =1 Gy for x- and gamma-rays)

“Orders of Magnirude ” vevised March 2006
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Source: Office of Biological and Environmental Research (BER), Office of Science, U.S. Department of Energy
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