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Tapiz 101 PRI

Type (Symbol) | Charge | Penetration Shield Hazard Source

Alpha +2 Few centimetersinair | Paper, keratin layer of skin | Internal contamination only; requires | Heavy radioisotopes (.g., plutonium, uranium,
special detection devices radon)

Beta -1 ~8 mm into skin (lothing External (skin) and internal Most radioisotopes decay by beta followed by
contamination gamma emission

Positron +1 ~8 mm into skin Lead, steel, or concrete Interacts with electrons and releases Medical tracers
photons of energy

Neutron 0 Variable Material with high Whole-body irradiation Nuclear power plants, particle accelerators,

hydrogen content weapons assembly plants
Gamma and 0 Several centimetersin | Concrete, lead Whole-body irradiation Most radioisotopes decay by beta followed by

radiograph

tissue

gamma emission
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(MEASURING RADIATION) (isli (s 8o il
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1.1 AR [ 2l Radiation Units of Measure
Conventional
Description Units SI Unit Conversion
Activity Curie Becquerel 1Bg=~27x
10" G
Units of activity describe 1(G=~3.7X
the amount of radioactivity 10¥Bq
present.
Exposure Roentgen Coulomb per | 1R=2.58 %
kilogram 10* cP/kg
Units of exposure measure the
amount of radiographs or gamma
radiation that produces a given
number of ionizations in air.
Absorbed dose rad Gray 1rad =0.01Gy
Units of absorbed dose can be 1Gy =100 rad
applied to any type of radiation
and reflect the energy imparted
to matter.
Dose equivalent Roentgen Sievert 1rem=0.015v
equivalents
man
Units that provide a common 15v=100rem

scale of measure for the different
types of radiation.
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17,118 [ 2x 3 Radiation Monitoring Equipment

Equipment Common Type of Units Commonly
Type Device Measurement Recorded
Dosimeter Thermoluminescent Cumulative dose of Roentgen
dosimeter or film beta, radiograph, and | equivalents man
badge gamma or sieverts
Dosimeter Pocket dosimeter Cumulative exposure | Milliroentgen
to radiogrpah and
gamma
Survey meter | Geiger-Mdiller tube Low exposure rates of | Counts per
radiograph, gamma, | minute’
and beta®
Survey meter | lon chamber Higher exposure rates | Milliroentgen per
of radiograph and hour

gamma
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ALLOWED ANNUAL DOSE OF
RADIATION

I IR L W Selected Approximate Levels of Radiation Exposure

Natural background radiation

620 mrem/y (U.5. average)

Chest radiograph (effective dose) 10 mrem

Abdominal radiograph 120 mrem

Lumbar spine radiograph 70 mrem

(T head 200 mrem

(T chest 700 mrem

(T abdomen or pelvis 1000 mrem

Jet travel 1 mrem per 1000 miles traveled
Annual radiation dose limit (public) 100 mrem/y*

Occupational exposure limit 5000 mrem/y

Lethal dose in 50% of exposed subjects
within 60 d (3.5-4.5 Gy)

350,000—450,000 mrem (350—450 rad")
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FIGURE 10-1. Typical hematologic course and clinical stages after sublethal (~3 Gy/300 rad) exposure to total-body irradiation.
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LOCAL RADIATION INJURY
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INTERNALLY CONTAMINATED

PATIENTS
/.18 [ B Internal Contamination Treatment
lonizing Mechanism of | Usual
Radionudide | Radiation | Treatment | Action Administration
lodine B,y Potassium Block thyroid 130 milligrams PO
(I1131) lodide uptake for adults
Plutonium a Ca-DTPAor | Chelation 1 gram in 250 mL
(Pu-239) In-DTPA NS or 5%
dextrose in water
over 60 min
Tritium B Water Dilution Oral: 341 a day
(H-3) for 2 wk
Cesium B,y Prussian blue | Decrease Gl 1gramin
(C5-137) uptake 100200 mL water
three times a day
for several days
Uranium a Bicarbonate | Urine 2 ampulesin TLNS
(U-235) alkalinization | at125mL/h

Abbreviations: DTPA = diethylenetriamine pentaacetate; NS = normal saline.
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