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Abstract - In a nuclear emergency, protective actions for the public should be taken in
time. It is internationally proposed that generic intervention levels (GILs) and generic action
levels, determined based on cost-benefit analyses, be used as the decision criteria for
protective actions. Operational intervention levels (OILs) are directly or easily measurable
quantities corresponding to these generic levels. To assess the necessity of protective
actions in a nuclear emergency, it is important that the environmental monitoring data
required for applying and revising OILs should be promptly produced. It is discussed what
and how to do for this task in the course of the emergency response. For an emergency
environmental monitoring to be performed effectively, a thorough preparedness has to be
made including maintenance of the organization and equipments, establishment of various
procedure manuals, development of a supporting computer system and periodical training and
exercises. It is pointed out that Korean legal provisions concerning GILs and OILs need to
be amended or newly established.

key words : nuclear emergency, protective action, environmental monitoring, intervention
level
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Table 1. IAEA dose levels at which intervention is expected to be undertaken under any circumstances.

Action level of dose (Gy) *

Organ or tissue

Dose type A b

Dose type B ¢

Whole body (bone marrow)

1 -

Lung

25

Skin

Thyroid

Lens of the eye

Gonads

Fetus

Clwlojvi|fw o
[

1 -

Source : [3-5,11]

“ applicable to a population characterized by a typical age and sex distribution(4,11]
b projected absorbed dose from low LET radiation in less than two days[3]
¢ projected absorbed dose delivered over one year from inhalation of high LET radiation[3].

Table 2. IAEA generic intervention levels for urgent protective actions.

Protective action

Generic intervention level *

Sheltering b 10 mSv ¢
Evacuation © 50 mSv ¢
Iodine prophylaxis 100 mGy °©

Source : [1,3-5]

* avertable doses averaged over suitably chosen samples of the population

® o last not longer than 2 days
° to last not longer than 7 days
4 committed effective dose

¢ committed absorbed dose to the thyroid due to radioiodine
¢ For practical reasons, one intervention level is recommended for all age groups.
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Table 3. IAEA generic intervention leveis for longer term protective actions.

Protective action Generic intervention level *

Initiate at 30 mSv for 30 days (1st month)
Terminate at 10 mSv for 30 days (Subsequent months) °

Temporary relocation

Permanent resettlement 1 Sv for lifetime (50-70 years)

Source s [1,34,111

® to be compared with the mean per caput avertable committed effective dose involving all the exposure
routes usually except food and water ingestion[4,11].

® Termination is warranted provided the total life time dose to any member of the population will be less
than 1 Sv{3l.

Table 4. IAEA generic action levels for foodstuffs.

Food type Group of radionuclides Generic action level *
134 137, 131
Cs, "Cs, 71, -1
G1 Ry, 106Ru, ®sr 1 kBa ke
Foods for. general G2 N, 0.1 kBq kg'l
consumption 2‘”A ’38p Z*)P
b m, “ Py, “Puy, E)
G3 240Pu, 22p, 0.01 kBq kg
134 137 103
Cs, “Cs, Ru, -1
G4 " BQSr, 1 kBq kg
Milk, infant food - B % -1
and drinking water G5 o S;SP BgPu 0.1 kBq kg
G6° iy 22p b 0.001 kBg kg™

Source : [1,3-5,11]

* to be compared independently with the sum of the activities of the radionuclides in each group

® for foods prepared for immediate consumption and for the 1st year after a nuclear emergency

* Where alternative food supplies are not readily available, higher levels (up to 50 and 10 times higher for
the 1st week and the 1st month, respectivelyfl]) can apply.

® The levels 10 times higher than these can be considered for the foods that are consumed in small
quantities, such as spices[1,3,11].

® These groups need not be considered for LWR reactor accidents[1].
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Table 5. Generic intervention levels recommended by the KINS.

Protective measure

Generic intervention level

Effective range

Sheltering 10 mSv 3-10 mSv
Evacuation 50 mSv 25-100 mSv
Iodine prophylaxis . 100 mGy -

Temporary relocation

30 mSv / 1st month
10 mSv / subsequent month

10-80 mSv / 1st month
5-40 mSv / subsequent m,

Permanent resettlement

1 Sv / lifetime (70 years)

500-3,000 mSv / lifetime

Source @ KINS/HR-448/SUP [8]

Table 6. Generic action levels for foodstuffs recommended by the KINS.

Generic action level (Bq kg™ or Bq L™)
Group of radionuclides Meat, fish and | Vegetable and | oo ng milk | Infant food
cereals fruit
G1 i:gi gsis “Ru, 2,000 1,000 200 100
G2 B, Y5y 1,000 500 100 10
G3 Zié;.};f";;f’fv PP, 10 10 10 1
G4 H 100,000

Source @ KINS/HR-448/SUP [8]
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Table 7. Default operational intervention levels recommended by the IAEA and KINS.

i Default criteri
Operatlp nal | OIL cant cene Protective action
quantity No. IAEA KINS
-1a -1 | Evacuation or
Ambient dose OILL L mSv h 1 mSv h substantial shelter ®
rate in plume . i i
PITE omLe 01 mSv b’ 01 mSv h™ lodine prophylaxis
and sheltering
-1 -1 Evacuation or
Ambient dose OLL3 1 mSv h 1 mSv h substantial shelter ®
rate f.rqm OIL4 02 mSv h! ¢ 02 mSv h Relocation
deposition 5 Y
OIL5 1uSv h 1pSv h ' Temporary
Ground ° - |General food(F)] Mik (M) [General food(F)"| Milk (M) ' |restriction on food
deposition OIL6| 10 kBq m2 ¢ | 2kBqm??® 10 kBg m™ 02 kBq m™ consumption prior
level to the sample
(3] W) |OIL7| 2kBqm™®® | 10kBq m2® | 3 kBqm® 04 kBq m™ | evaluation
Concentration' |~ |General food(F)| Milk&water(M) | General food(F)"| Milk&water(M)' o
in food OIL8| 1 kBq ke™ ® |01 kBq ke ®| 1 kBq kg’ 001 kBq kg'! Restnctlop on food
(B 7 Bicg) T T 5 - consumption
OIL9{0.2 kBq kg 0.3 kBq kg™ ¢ 1 kBq kg 0.05 kBq kg
210 mSv h™! in the case of no indication of core damage

® Substantial shelter is provided by specially designed shelters or the inside halls or basements of large
masonry buildings.

‘ to stay indoors monitoring radio and TV with doors and windows closed

d only for 2-7 days after the accident because it is determined using the isotopic composition at 4 days
after the accident.

¢ Relocate at a higher level if the relocation will be very disruptive.

* B for OIL6 and OIL8 and “Cs for OIL7 and OIL9

# Higher OILs should be used if food is scarce or if food is processed before consumption (e.g. washed or
peeled).

'8 OIL8(F) and OIL8(M) assumed that "I is dominating (100%) early in accident (within 1-2 months after
shutdown) so they are equal to the GALs for the "I concentration. OIL9(F) and OIL9(M) assumed that
¥iCs is controlling (20% for Group 1 and 30% for Group 4) without any iodine > 2 months after
shutdown.

" As GALs, 1000 Bq kg and 2000 Bgq kg were applied for I and "¥'Cs, respectively.

' As GALs, 10 Bg kg™ and 100 Bg kg™ were applied for ™'I and "*'Cs, respectively.
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Table 8. Ambient dose rate and long-term dose conversion factors of selected radionuciides for exposure to ground

contamination.
CF, ®
i CF, * Long-term dose conversion factor
Radionuclide Aggif;tsigﬁsﬁagéf [mSv/(kBq m™)]

((mSv h™)/(kBq m™)] 1st month S“Ef:r‘lltl}l]em (SL(;ff;té‘:rz )
*Mn 2.86E-06 1.39E-03 1.23E-03 1.40E-02
%co 8.29E-06 4.15E-03 3.88E-03 1.65E-01
®Sr 8.01E-09 1.06E-05 6.59E-06 2.83E-05
OSr 1.00E-09 1.69E-04 1.61E-04 2.11E-02
Py 1.88E-08 1.69E-06 6.71E-10 1.69E-06
ty 2.03E-08 1.66E-05 1.10E-05 494E-05
®7r € 2.55E-06 1.38E-03 1.30E-03 6.83E-03
®Nb ¢ 2.64E-06 9.98E-04 5.21E-04 2.09E-03
%Ry © 1.63E-06 6.40E-04 356E-04 1.45E-03
5 © 4.8TE-06 2.30E-05 4.83E-08 2.31E-05
Blmpe © 4.83E-06 1.97E-04 3.25E-06 2.00E-04
B2Te 8.04E-07 6.87E-04 1.13E-06 6.88E-04
By e 1.33E-06 2.48E-04 1.76E-05 2.67E-04
13 ¢ 7.80E-06 1.85E-05 0.00E+00 1.85E-05
135y 2.11E-06 453E-05 0.00E+00 453E-05
e W O 5.40E-06 3.70E-05 0.00E+00 3.70E-05
Bigs © 536E-06 266E-03 245E-03 5.12E-03
B 737E-06 1.87E-03 3.63E-04 239E-03
Bics / mBa © 2.07E-06 9.94E-04 9.37E-04 1.25E-01
4opg © 6.35E-07 1.98E-03 4.36E-03 2.52E-03
Mg © 7.62E-06 3.15E-04 1.19E-09 3.15E-04
Mlge © 2.60E-07 9.92E-05 494E-05 1.98E-04
HCe / pr © 2.01E-07 1.46E-04 1.29E-04 1.38E-03
®Np © 5.75E-07 3.35E-05 6.44E-09 3.39E-05
Bpy © 2.96E-09 3.88E-02 3.66E-02 6.55E+00
Hpy © 6.81E-12 761E-04 7.20E-04 1.93E-01
“Am 9.70E-08 345E-02 3.26E-02 6.68E+00

Source : JAEA-TECDOC-955 [1]
? exposure rate at 1 m above ground level from 1 kBq m deposition, corrected for ground roughness (0.7).
The external dose from daughters expected to be in equilibrium is included where noted (e.g. Bics /

1¥ImBa),
b

weathering and using an initial resuspension factor of 1.0x107.
“ most principle isotope contributing to the dose from external exposure from deposition for a reactor

accident.

sum of external exposure and inhalation dose from resuspension, calculated considering decay, ingrowth and
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