Derived Air Concentration (DAC) for Workers from External 

  Exposure During Immersion in a Contaminated Atmospheric Cloud 


	Radionuclide
	Half‑Life
	Air Immersion DAC

	
	
	(µCi/ml)
	(Bq/m3)

	C‑11
20.48 min
4.E‑06
1.E+05

	N‑13
9.97 min 
4.E‑06
1.E+05 

	N‑16
7.13 s
7.E‑07
3.E+04 

	O‑15
122.24 s 
4.E‑06
1.E+05 

	F‑181
109.74 min  
4.E‑06
1.E+05 

	Na‑241  
15.00 h  
9.E‑07
3.E+04 

	Mg‑272
9.458 min
5.E‑06
2.E+05 

	Al‑282
2.240 min
2.E‑06
7.E+04 

	Cl‑381
37.21 min
3.E‑06
1.E+05 

	Ar‑37
35.02 d
3.E+00
1.E+11 

	Ar‑39
269 yr
2.E‑043
7.E+063 

	Ar‑41
1.827 h  
3.E‑06
1.E+05 

	K‑431
22.6 h
5.E‑06
2.E+05 

	Ca‑492
8.719 min
1.E‑06
4.E+04 

	Sc‑441
3.927 h  
2.E‑06
7.E+04 

	Sc‑46m2 
18.72 s  
5.E‑05
2.E+06 

	Ti‑451  
3.08 h
5.E‑06
2.E+05 

	Ti‑512
5.752 min
1.E‑05
4.E+05 

	V‑522
3.75 min 
3.E‑06
1.E+05

	Cr‑491
42.09 min
5.E‑06
2.E+05

	Mn‑52m1
21.4 min 
2.E‑06
7.E+04 

	Mn‑561  
2.5785 h 
2.E‑06
7.E+04 

	Mn‑572  
1.47 min 
6.E‑05
2.E+06 

	Co‑60m1
10.47 min
1.E‑03
4.E+07 

	Ni‑571,4  
36.08 h  
2.E‑06
7.E+04 

	Ni‑651,5  
2.520 h  
8.E‑06
3.E+05 

	Cu‑611  
3.408 h  
5.E‑06
2.E+05 

	Cu‑622  
9.74 min 
5.E‑06
2.E+05 

	Ga‑661 
9.40 h
2.E‑06
7.E+04 

	Ga‑681  
68.0 min 
5.E‑06
2.E+05 

	Ga‑721  
14.1 h
1.E‑06
4.E+04 

	Se‑731  
7.15 h
4.E‑06
1.E+05

	Br‑771  
57.04 h  
1.E‑056  
4.E+056 

	Br‑801  
17.4 min 
5.E‑05
2.E+06 

	Br‑821  
35.30 h  
1.E‑06
4.E+04 

	Br‑841  
31.80 min
2.E‑06
7.E+04 

	Br‑852  
172 s 
5.E‑05
2.E+06 

	Kr‑79
35.04 h  
2.E‑05
7.E+05 

	Kr‑81
2.1E+05 yr  
5.E‑04
2.E+07 

	Kr‑83m
1.83 h
5.E‑02
2.E+09 

	Kr‑85
10.72 yr 
1.E‑043  
4.E+063

	Kr‑85m
4.48 h
3.E‑05
1.E+06 

	Kr‑87
76.3 min 
5.E‑06
2.E+05 

	Kr‑88
2.84 h
2.E‑06
7.E+04 

	Kr‑89
3.16 min 
2.E‑06
7.E+04 

	Kr‑90
32.32 s  
3.E‑06
1.E+05 

	Rb‑811  
4.58 h
8.E‑06
3.E+05 

	Rb‑822
1.25 min 
2.E‑06
7.E+04 

	Rb‑881  
17.8 min 
7.E‑06
3.E+05 

	Rb‑891  
15.44 min
2.E‑06
7.E+04 

	Rb‑902  
157 s 
2.E‑06
7.E+04

	Rb‑90m2 
258 s 
1.E‑06
4.E+04 

	Sr‑85m1 
67.66 min
2.E‑05
7.E+04 

	Sr‑87m1 
2.805 h  
6.E‑05
2.E+06 

	Sr‑921  
2.71 h
3.E‑06
1.E+05 

	Sr‑932  
7.3 min  
2.E‑06
7.E+04 

	Y‑861
14.74 h  
1.E‑06
4.E+04 

	Y‑90m1
 3.19 h
5.E‑066 
2.E+056 

	Y‑91m1  
49.71 min
9.E‑06
3.E+05 

	Nb‑901  
14.60 h  
1.E‑07
4.E+03 

	Nb‑94m2
6.26 min 
9.E‑04
3.E+07 

	Nb‑971  
72.1 min 
7.E‑06
3.E+05 

	Nb‑97m1 
60 s
6.E‑06
2.E+05 

	Mo‑912
15.9 min 
4.E‑06
1.E+05 

	Mo‑1011 
14.61 min
3.E‑06
1.E+05 

	Tc‑951  
20.0 h
5.E‑06
2.E+05 

	Tc‑96m1 
51.5 min 
1.E‑04
4.E+06

	Tc‑99m1 
6.02 h
3.E‑05
1.E+06 

	Tc‑1011 
14.2 min 
1.E‑05
4.E+05 

	Ru‑1051 
4.44 h
5.E‑06
2.E+05 

	Rh‑105m2
45 s
1.E‑04
4.E+06 

	Rh‑1062
29.92 s
2.E‑05
7.E+05 

	Ag‑1082
2.37 min 
2.E‑04
7.E+06 

	Ag‑109m2
39.6 s
1.E‑03
4.E+07 

	Ag‑1102 
24.57 s  
9.E‑05
3.E+06 

	Cd‑111m2
48.7 min 
1.E‑05
4.E+05 

	Cd‑1171
2.49 h
4.E‑06
1.E+05 

	Cd‑117m1
3.36 h
2.E‑06
7.E+04 

	In‑113m1
1.658 h 
2.E‑05
7.E+05 

	In‑1142
71.9 s
1.E‑04
4.E+06 

	In‑116m1
54.15 min
2.E‑06
7.E+04 

	In‑1171
43.8 min 
7.E‑06
3.E+05 

	Sb‑1171
2.80 h
3.E‑05
1.E+06 

	Sb‑126m1
19.0 min 
3.E‑06
1.E+05 

	Sb‑1291
4.40 h
3.E‑06
1.E+05 

	Te‑1331
12.45 min
5.E‑06
2.E+05 

	Te‑133m1
55.4 min 
2.E‑06
7.E+04 

	Te‑1341
41.8 min 
5.E‑06
2.E+05 

	I‑1222
3.62 min 
5.E‑06
2.E+05 

	I‑1281
24.99 min
5.E‑05
2.E+06 

	I‑1321  
2.30 h
2.E‑06
7.E+04 

	I‑1341  
52.6 min 
1.E‑06
4.E+04 

	I‑1351  
6.61 h
7.E‑076
3.E+046

	I‑1362  
83 s
1.E‑06
4.E+04 

	Xe‑122
20.1 h
8.E‑05
3.E+06 

	Xe‑123
2.14 h
7.E‑06
3.E+05

	Xe‑125
16.8 h
2.E‑05
7.E+05 

	Xe‑127
36.406 d 
1.E‑05
4.E+05 

	Xe‑129m 
8.89 d
2.E‑04
7.E+06 

	Xe‑131m 
11.84 d  
5.E‑04
2.E+07 

	Xe‑133
5.245 d  
1.E‑04
4.E+06 

	Xe‑133m 
2.19 d
1.E‑04
4.E+06 

	Xe‑135
9.11 h
2.E‑05
7.E+05 

	Xe‑135m 
15.36 min
1.E‑05
4.E+05 

	Xe‑137
3.83 min 
2.E‑05
7.E+05 

	Xe‑138
14.13 min
4.E‑06
1.E+05

	Cs‑1262
1.64 min 
4.E‑06
1.E+05

	Cs‑1291
32.06 h  
1.E‑056
4.E+056

	Cs‑1381 
32.2 min 
2.E‑06
7.E+04

	Cs‑1392
9.40 min 
1.E‑05
4.E+05

	Ba‑137m2
2.552 min
7.E‑06
3.E+05

	Ba‑1411 
18.27 min
5.E‑06
2.E+05

	Ba‑1421
10.70 min
5.E‑06
2.E+05

	La‑1421 
95.4 min 
1.E‑06
4.E+04

	Pr‑144m2
7.2 min  
9.E‑04
3.E+07 

	Nd‑1491 
1.73 h
1.E‑05
4.E+05 

	Gd‑1622
9.7 min  
1.E‑05
4.E+05 

	Td‑1622
7.76 min 
4.E‑06
1.E+05 

	Dy‑1571 
8.06 h
1.E‑05
4.E+05 

	Re‑182m1
12.7 h
4.E‑06
1.E+05 

	Os‑190m2
9.9 min  
3.E‑06
1.E+05 

	Ir‑190m1
3.2 h 
8.E‑056
3.E+066

	Au‑195m2
30.6 s
2.E‑05
7.E+05 

	Tl‑2001 
26.1 h
3.E‑06
1.E+05 

	Tl‑2072
4.77 min 
4.E‑053 
1.E+063 

	Tl‑2082
3.053 min
1.E‑06
4.E+04 

	Tl‑2092
2.20 min
2.E‑06
7.E+04 

	Tl‑2102
1.30 min 
1.E‑06
4.E+04 

	Pb‑204m2
66.9 min 
2.E‑06
7.E+04 

	Bi‑2112
2.13 min 
1.E‑04
4.E+06 

	Po‑2112
0.516 s  
5.E‑04
2.E+07 

	Th‑2332
22.3 min 
1.E‑04
4.E+06 

	Pa‑2341 
6.70 h
2.E‑06
7.E+04 

	Pa‑234m2
1.17 min 
4.E‑053  
1.E+063

	U‑2391  
23.40 min
8.E‑056  
3.E+066

	Np‑2401 
65 min
4.E‑06
1.E+05 

	Np‑240m2
7.4 min  
1.E‑05
4.E+05 

	Am‑2461
25.0 min 
4.E‑06
1.E+05


1 Committed effective dose equivalent from inhalation is calculated in ICRP Publication 30, but the DAC value for external exposure to a contaminated atmospheric cloud is more restrictive than the DAC value for inhalation.

2 Committed effective dose equivalent from inhalation is not calculated in ICRP Publication 30, but DAC value for external exposure to contaminated cloud should be more restrictive than DAC value for inhalation due to relatively short half‑life of radionuclide.

3 DAC value is determined by limit on annual shallow dose equivalent to skin, rather than yearly limit on effective dose equivalent.

4 DAC value applies to radionuclide in vapor form only; DAC value for inhalation is more restrictive for radionuclide in inorganic form.

5 DAC value applies to radionuclide in inorganic or vapor form.

6 DAC value for exposure to contaminated atmospheric cloud is the same as DAC value for inhalation.
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