lonizing Radiation Whole body, scute: G-l destructions  Capcer Radiotherapy acute exposure = all at once;

lung damage; cognitive dysfunction chronic = hours, days, years

Do S e R a n g e S (death certain in \55 to 12 days)* total dose to tumor

sadmmnus Whole body, acute:
(R R R R R R R R R R R R R L R R R N R RS Sl N AR RSN IREEET Cerebralfvascular
( R em ) breakdown
0, 2000 4000 6000 80060 10,000 rem (death in 0-5 days)*
Life Span Study Total Body Whole body, acute: circulating blood

(A-bomb survivor Irradiation cell death; moderate G-1 damage Acute Radiation Whole body, acute: marked G-I

epidemiology) (TBI) Therapy (death probable 2-3 wks)* Syndro mes and bone marrow damage
‘3 \ e (death probable in 1-2 wks)*

So'a.r flare d()&;e Or1 .....‘ «- ... !!- (LA A LRI LLERLRLLRELSSELELERLELRE ™

sy

Source: Office of Biological and Environmental Research (BER), Office of Science, U.S. Department of Energy

moon, no shielding ¥ - : : *Note: Whole body
0 { 600 30 1,000 rem : acute prognoses assume }
Estimated dose for Hmngm LDg, range, acute exposure Human LDg, range, acute exposure ! no medical intervention. 3
3_yr Mars mission '\"‘”th nO llledllCa[ il'ltel'\"enﬁon \Vilh lTlCdlL‘al ilﬂCl'VCl]li()H :IIIIIIIIIIIII!'IIIIIIIIIIl'l’lIl!Illl:
' Offlce O f (current shielding) (506% death in 3-6 weeks)*
‘ / s Evidence for small increases in human
cience @ruunns Cancer Epldemlology mom—  CANCET above 10 rem acute exposure,

U8, DEPARTMENT OF ENERGY

20 rem chronic exposure

40 50 60 90 100 rem

EPA guideline for Medical Diagnostics, rem
lifesaving: 25 rem ;

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

Nataral bkg /yr
Ramsar, Iran

EPA radiological emergency é DOE Low Dose Program * A- Chest x-ray (1 film) 0.01

guideline for public relocation w I'I 1 ] B- Dental oral exam 0.16
“Storefront” full-body - ] : : C- Mammogram 0.25
CT screening (one scan) 0 1 5 \ 6 7 8 9 10 rem D- Lumbosacral spine 0.32
Natural bkg fyr DOE admiinistrative control:  DOE, NRC Dose Limit for “ orkers: E- PET 0.37

Kerala coast, India 2 rem/yr = Z() mS 5 rem/yr = 50 m!
K- Bone (Te-99m) 0.44

Typical annual doses for
commercial airline flight crews ~~~—_ Medlcal DlagﬂOSt]CS (A-J ) 1 G- Cardiac (T¢-99m) I
s B < = F e G H- Cranial CT (MSAD) 5

== (multiple scan average dose)
100 200 C/ D E 400

0 500 609 800

900 1,000 mrem =1 rem

NRC cleanup criteria for ' Katurs '- I- Barium contrast G-I 8.5
site decom llnissioning / UNSat;:,:;?l gza,__c;((%rgtjer:g;" erml g;' ,?rl] 2 kg ":?: a ' fluoroscopy (2 min scan)
et e IR 0 —_ oAV A ~- J LR (,,,‘7. ot 1o

unfuhfctcd.uu. 25 mrem/yr (includes radon) S8 : A . RS
Max releases Regulations & Guidelines )

DOE rwcilitiu\ :

Round-trip

NY to London /' 10

EPA dose limit applicable

LDs; = Lethal Dose to 50%
80 100 mrem (the acute whole body dose that resuits in
DOE. NRC Dose Limit for Public: lethality to 50% of the exposed individuals)

30 60 70

ANSI Standard N43.17 Limit
Security Personnel Scanners

EPA dose limit

to public drinking water from releases in air: )5 100 mrem/ 15y
= ) 25 mrem/yr /person em/yr - 1 Moy ! . 0 =10G
systems: 4 mrem/yr 10 mrem/yr (10-100 uiun} e eais) (ICRP. NCRP) A-bsgrbegl d:ase. 100 rad1 ;_Gray
Note: This chart was constructed with the intention of providing a simple, user- friendly. “crder-of- magmtudc reference for radiation quantities Dose equlva ent. 109 e = l Ievert
of interest to scientists, managers, and the general public. In that spirit, most quan ities were expressed in the moze commonty used radiation 100 mrem = 1 mSyv

protection unit, the rem (or Sievert, 2nd page), and medical doses are not in “effsctive™ dose. It is acknow] Tedged that the decision 10 use one 7 ; 7
set of units does not addiess ¢ everyone's wweds, (NRC—US Nuclesr Regulatory Cormission; FPA- US Environmental Protection Agencyi Chart i “’ed by NF Meﬂlng’ Oﬁi 2 Of SCEEPZCQ, DOE/BER

Disclaimer; Neither (e United States (mvcmmcm norany agency thereof, nor any-of their emgployecs, makes any warranty, express or “Orders ofMagnitude " revised March 2006 (1 rem= 1 rad for X- and gamma—rays)

implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefitiness of any information disclosed.

http:/lwww.science.doe.gov/ober/




