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1.EPA Manual of Protective Action Guides and Protective Actions for Nuclear Incidents
EPA 400-R-92-001

2.DOE FRMAC Monitoring and Analysis Manual Radiation Monitoring and Sampling.
DOE/NV/11718-181-VOL.1

3.See guidance from local or state authorities. ASTM (E 2601-08 Standard Practice for
Radiological Emergency Response),NCRP (Commentary No. 19), and IAEA (EPR-first
Responders 2006) recommend 10 mR/h.Many local jurisdictions use 2 mR/H

4.NCRP Management of Terrorist Events Involving Radioactive Material, NCRP Report
No. 138DOE RMAC uses 1.5 R/h for Turn-Around, unless otherwise directed.
DOE/NV/11718-181-VOL.1

5.Adapted from ASTM (E 2601-08 Standard Practice for Radiological Emergency
Response),Federal Interagency Committee (Planning guidance for Response to a Nuclear
Detonation, 2" Edition), and DOE Los Alamos National Laboratory (LA-UR-99
Emergency Medical Rescue in a Radiation Environment)

See guidance from local or state authorities for maximum dose rate that can be entered for
Iife-saving activities.

’f’ﬁﬁ':&ﬁ = Ry jrﬁal:

Tid FRRI = ?:%"33314’K?i%iﬁ‘?lﬂ'%(DHS/FEMA)ﬁ
HiEFEPA)N T B HEFIRLRPAATHEFFHE A
R FEETINE ey S ¥ ﬁﬂ’%%ﬁﬁﬁm Bt

AAEBTERGYE BRI HRELE UEERA RS > o
20 FRR L 2MHRD LTI T %amymmma&&%ﬁw»
?%% AR FEeR R 45

50 mSv(5 rem)

100 mSv(10 rem)
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EPA Manual of Protective Action Guides and Protective Actions for Nuclear Incidents EPA
400-R-92-001.

DHS/FEMA Planning Guidance for Protection and Recovery Following Radiological
Dispersal Device (RDD) and Improvised Nuclear Device (IND) Incidents.
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¥ R F B RED Y < (Counter Terrorism Operations Support, CTOS)
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8 TEFFHRZE
TEPFREREA
A& (Sv)

FERR| 2 b

A 5 (Sv/h)

(4c B ¥R 20mSv [ 50mSv| 100mSv | 200mSv [ 250mSv
=T ()

0.1uSv/h (10000h

0.5uSv/h | 2000h

1pSv/h | 1000h {10000h|20000h

S5uSv/h [ 200h | 2000h | 4000h {10000h

7.5uSv/h | 133h | 1333h | 2666h | 6666h

10puSv/h | 100h | 1000h [ 2000h | 5000h | 10000h

20puSv/h | 50h | 500h [ 1000h | 2500h | 5000h | 10000h | 12500h

50uSv/h | 20h | 200h | 400h | 1000h | 2000h | 4000h | 5000h

75uSv/h | 13h | 133h | 266h | 666h | 1333h | 2666h | 3333h

0.1mSv/h | 10h | 100h | 200h | 500h | 1000h | 2000h | 2500h

0.2mSv/h | 5h 50h | 100h | 250h 500h 1000h | 1250h 10000h

0.3mSv/h | 3h 33h 66h | 166h 333h 666h 833h 6666h | 10000h

0.4mSv/h 25h 50h | 125h 250h 500h 625h 5000h | 7500h

0.5mSv/h 20h 40h | 100h 200h 400h 500h 4000h | 6000h (10000h

0.75mSv/h 13h 26h 66h 133h 266h 333h 2666h | 4000h | 6666h

1mSv/h 10h 20h 50h 100h 200h 250h 2000h | 3000h | 5000h

2mSv/h 5h 10h 25h 50h 100h 125h 1000h | 1500h | 2500h

3mSv/h 3h 6h 16h 33h 66h 83h 666h | 1000h | 1666h

4mSv/h 150min| 5h 12h 25h 50h 62h 500h | 750h | 1250h

5mSv/h 120min| 4h 10h 20h 40h 50h 400h | 600h | 1000h

7.5mSv/h 80min | 16min | 6h 13h 26h 33h 266h | 400h | 666h

10mSv/h 60min |120min| 5h 10h 20h 25h 200h | 300h | 500h

15mSv/h 40min [ 80min | 3h 6h 13h 16h 133h | 200h | 333h

20mSv/h 30min | 60min |150min 5h 10h 12h 100h | 150h | 250h

30mSv/h 20min | 40min |100min 3h 6h 8h 66h 100h | 166h

40mSv/h 15min | 30min | 75min | 150min 5h 6h 50h 75h 125h

50mSv/h 12min | 24min | 60min | 120min 5h 40h 60h 100h
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75mSv/h | 30sec | 8min | 16min | 40min | 80min | 160min 3h

0.1Sv/h | 30sec | 6min | 12min | 30min | 60min | 120min | 150min

0.2Sv/h | 15sec | 3min | 6min | 15min [ 30min | 60min | 75min

0.3Sv/h | 10sec | 2min | 4min | 10min [ 20min | 40min | 50min 6h

0.4Sv/h 5sec | 90sec | 3min [ 7min 15min | 30min | 37min i 5h 7h

0.5Sv/h 5sec | 60sec | 2min [ 6min 12min | 24min | 30min i 4h 6h

0.75Sv/h | 5sec | 45sec | 90sec | 4min 8min 16min | 20min in [160min| 4h 6h

1Sv/h 1sec | 30sec | 60sec [ 3min 6min 12min | 15min in [120min| 3h 5h

2Sv/h 1sec | 15sec | 30sec | 90sec 3min 6min 7min in | 60min | 90min [150min

3Sv/h 1sec | 10sec | 20sec | 60sec 2min 4min 5min in | 40min | 60min {100min

4Sv/h 1sec | 5sec | 15sec | 45sec 90sec 3min 3min in | 30min | 45min | 75min

5Sv/h 1sec | 5sec | 10sec | 30sec 60sec 2min 3min in | 24min | 36min | 60min

7.5Sv/h 1sec | 5sec | 10sec | 20sec | 45sec 90sec 2min i 16min | 24min | 40min

10Sv/h 1sec | 1sec | 5sec | 15sec 30sec 60sec i 12min | 18min | 30min

AR m 2 FEPRRED FaBEREH)(REnEEs OFRITERZHE
7)) > ﬁiﬁm’“ﬁﬁﬁﬁﬂﬁﬁﬂi’ TR S HE

2.HENE(WH)RAGRFERAML T 2 %V%%?%iﬁﬁﬂ%®MWMM&%WW?&
B %3 & (EPA) <’T‘ A% it 4 B 44550 (Emergency Worker Dose Guidelines)) (£
Fp) o

3. lﬂ,uSVIO. 001mSv=0. 000001Sv > 24 -] pF=1 %= - 100 -] pF=4 = > 1 i¥=T % =168 -] B¥ > 1000
| FE=6 3% - 2000 ) pF=12 iF > 14’1=365 =8760 - F¥ > 10000 -] F¥=416 = -

4. %Lﬁfv R CHXEPEBRER 0 T R&AHE(LDS0)B0%EAE 30 2 180 p =)
5 3Sv(Em ZH LR )& BSV(‘T | #* é%%«fﬂml,%‘)c’i 7 &£ (LD100)(100% %87 = ) 5 10Sv e &
R B EAH N - BKEFFUeE S ) HRGRGH{ K

PR Rk iFF %4 % K Counter Terrorism Operations Support(CTOS) Stay Time Table &
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1
mGy

2
mGy

100
mGy

T3

0.1uGy/h

10000h

0.5uGy/h

2000h

1uGy/h

1000h

10000h

20000h

5uGyrh

200h

2000h

4000h

10000h

7.5uGy/h

133h

1333h

2666h

6666h

10uGy/h

100h

1000h

2000h

5000h

10000h

20uGy/h

50h

500h

1000h

2500h

5000h

10000h

12500h

40h

400h

800h

2000h

4000h

8000h

10000h

20000h

28000h

40000h

60000h

50uGy’h

20h

200h

400h

1000h

2000h

4000h

5000h

10000h

14000h

20000h

30000h

75uGyrh

13h

133h

266h

666h

1333h

2666h

3333h

6666h

9332h

13333h

20000h

0.1mGy/h

10h

100h

200h

500h

1000h

2000h

2500h

5000h

7000h

10000h

15000h

0.2mGy/h

5h

50h

100h
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500h

1000h

1250h

2500h

3500h

5000h

7500h

12000h

20000h

0.3mGy/h

3h

6h

10000h

16666h

0.4mGy/h

150min

5h

7500h

12500h

0.5mGy/h

120min

4h

6000h

10000h

0.75mGy/h

80min

160min

4000h

6666h

120min
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5mGy/h 4h

7.5mGy/h 16min

10mGy/h 120min

15mGy/h 80min 6h

20mGy/h 60min 5h

30mGy/h 40min 3h | 6h

40mGy/h 30min 150min| 5h

50mGy/h 24min 120min| 4h

75mGy/h 16min 80min |160min 6h 8h

0.1Gy/h 12min 60min |120min 5h 7h

0.2Gy/h 6min 30min | 60min 150min{210min| 5h 7h

0.3Gy/h 4min 20min | 40min 100min{140min| 3h 4h

0.4Gy/h 3min 15min | 30min 75min |105min|150min|225min

120min{180min

QIR ¥
EiEE .
%)) 0.75Gy/h 120min
# 4Rl
HE 5
FHIE

1Gy/h

R
R
Zi+# | 1.5Gy/h
2FF
#1E

2Gy/h lsec | 3sec | 18sec | 36sec | 90sec [ 3min [ 6min | 7min | 15min | 21min | 30min | 45min [ 90min (150min

3Gy/h lsec | 2sec | 12sec | 24sec | 60sec [ 2min [ 4min | 5min | 10min | 14min | 20min | 30min [ 60min (100min

4Gy/h lsec | 1sec | 9sec | 18sec | 45sec [ 90sec | 3min | 3min | 7min [ 9min [ 15min [ 22min | 45min | 75min

5Gy/h lsec | 1sec | 7sec | 12sec | 30sec | 60sec | 2min | 3min | 6min [ 8min [ 12min [ 18min | 36min | 60min

7.5Gy/h lsec | 1sec | 5sec | 8sec | 20sec | 45sec | 90sec | 2min | 4min | 5min | 8min [ 12min [ 24min | 40min | 80min

10Gy/h lsec | 1sec | 1sec | 5sec | 15sec | 30sec | 60sec | 90sec | 3min | 4min [ 6min [ 7min [ 18min | 30min | 60min

L A& BA2 GEPR G FamBEVE) (i htla ORFRREMET G 64 &
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Stay Time Table(§ % P+ 44 B8 %)

All Emergency Responder Activities Protect Life-Saving
DOSE RATE | f X X i i g 100,000
(Gamma Rate mrem 200 rem | 300 rem
on Meter) ; 100 rem LD 50
Bkg 10 pR/h || 10000 h 5
o 50 pR/h || 2000 h
g é 100 pR/h I 1000 h | 10000 h | 20000 h
<3¢ | s00prim |} 200n | 2000 | 4000h f10000 h
“ | 7soprm || 1330 | 1333n | 26660 | 6666 h
" _:‘1“:’ E"::_’,; I 100h | 1000h | 2000n | s000n 10000 h
E g 2mR/h 50 h 500 h 1000 h 2500 h 5000 h
% 5 5 mR/h 20h 200 h 400 h 1000 h 2000 h
EU 76mRm || 13n | 133n | 266n | eesh | 1333
2 1omRm || 10n | 100n | 200n | s00n J 1000n
20 mR/h 50 h 100 h 250 h 500 h
3 L_30mRm 33h 66 h 166h J| 333n
5 40 mR/h 150 min 25h 50 h 125h 250 h
o 50 mR/h 120 min 20 h 40 h 100 h 200 h
75 mR/h || 80 min 13 h 26 h 66 h 133 h Ky
« | 100 mR/h I 60min | 10h 20h 50h 100 h 10000 h
§§ 200 mR/h }SOmin 5h 10h 25h 50 h 5000 h
O & ]300 mRrh || 20 min 3h 6h 16 h 33h 3333h
’5 400 mR/h 15 min | 150 min 5h 12h 25h 2500 h
g 500 mR/h ] 12 min | 120 min 4h 10h 20h 12000 h
g & 750 mR/h 8 min | 80 min 160 min 6h 13h B -1-;&-;-
gfz: 1000mRM | emin | eomin |120min | 5 10h | 1000n
- 1.5 R/h 4 min | 40 min 80 min 3h - 6h 666 h
2R/h l 3min | 30 min 60 min | 150 min 5h 500 h
@ 3 R/h 2min | 20 min 40 min | 100 min 3h 333 h
§ 4R/ I 90 sec | 15 min 30 min 75 min 150 min 250 h
g 5R/h 60 sec | 12 min 24 min 60 min 120 min 200 h
7.5R/h 30 sec 8 min 16 min 40 min 80 min 133 h
30sec | 6min 12 min 30 min 60 min 100 h
15sec | 3min emin | 15min J 30 min 50h
i 10sec | 2min 4 min 10 min 20 min 33h
4 I 5sec | 90sec 3 min 7 min 15 min 25h
S5sec | 60sec 2 min 6 min 12 min 20h
"""" l 5sec | 45sec 90 sec 4 min 8 min 13h
1sec 30 sec 60 sec 3 min 6 min 10h
1sec | 15sec 30 sec 90 sec 3 min 5h
1 sec 10 sec 20 sec 60 sec 2 min 3h
1sec | 5sec | 15sec | 45sec | 90sec 150 min
1sec | 5sec | 10sec | 30sec J 60sec - | 120 min
1 sec 5 sec 10 sec 20 sec 45 sec 80 min
1sec 1sec 5 sec 15 sec 30 sec 60 min

diation, not internal

Table shows time needed at a Dose Rate (row) to cause a specific Dose (column) and only takes into account external gamma
Times are rounded down for safety.
Dose Rate colors based on Radiation Dose Rate Guidance table. Dose colors (columns) based on DHS/FEMA and EPA Emergency Worker Dose Guidelines

I uR =0.001 mR = 0.000001 R Natural Background: about 10 uR/h = 0.01 mR/h = 0.00001 R/h = about 0.25 mR/day

1,000 uR =1 mR = 0.001 R 1 day = 24 hours 100 hours =4 days 1 week = 7 days = 168 hours 10,000 hours = 416 days

1,000,000 uR = 1,000 mR = 1 R 1,000 hours = 6 weeks 2,000 hours = 12 weeks 1 year = 365 days = 8,760 hours 20,000 hours = 833 days
Potentially Lethal: For whole body doses received in a short time, the LD50 dose (50% deaths in 30 to 180 days) is about 300 rem without treatment or 600 rem with medical treatment.
The LD100 dose (100% deaths) is about 1,000 rem. If the exposure is spread out over a longer period of time (for example, days instead of minutes), the risk of death is lower.
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Gamma Radiation Dose Rate Conversions(4c 5 #5 & & & 4 & 4 )

roentgen rem sievert gray centigray rad rem per hour sievert per hour
per hour per hour per hour per hour per hour per hour (without prefixes) | (without prefixes)
(Rh) (rem/h) (Sv/h) (Gy/h) (cGy/h) (rad/h) (rem/h) (Sv/h)
10 nSv/h
1 uR/h 1 yrem/h 0.01 uSvih 0.01 uGy/h | 0.000001 cGy’h 1 prad/h 0.000001 rem/h | 0.00000001 Sv/h
Bk 100 nSv/h
9 10 uR/h 10 yrem/h 0.10 pSv/h 0.10 uGy/h | 0.000010 cGy’/h 10 prad/h 0.000010 rem/h | 0.00000010 Sv/h
0.50 uSv/h
50 uR/h 50 prem/h 500 nSv/h 0.50 uGy/h | 0.000050 cGy’/h 50 prad/h 0.000050 rem/h | 0.00000050 Sv/h
100 uR/h 100 prem/h 1000 nSv/h
0.1 mR/h 0.1 mrem/h 1 uSvih 1 uGy/h 0.00010 cGy’/h 100 prad/h 0.00010 rem/h 0.0000010 Sv/h
500 uR/h 500 pyrem/h 5 uSv/h 5 uGy/h 0.00050 cGy/h 500 prad/h 0.00050 rem/h 0.0000050 Sv/h
750 gth 750 gremlh 7.5 gSv/h 7.5 gGEIh 0.00075 cG;/h 750 grad/h 0.00075 rem/h 0.0000075 Sv/h
1000 uR/h | 1000 prem/h 1000 prad/h
E 1 mR/h fihramih 10 uSv/h 10 uGy/h 0.0010 cGy/h sl 0.0010 rem/h 0.000010 Sv/h
E z 2mR/h 2 mrem/h 20 pSv/h 20 uGy/h 0.0020 cGy’/h 2 mrad/h 0.0020 rem/h 0.000020 Sv/h
o
X g 5 mR/h 5 mrem/h 50 pSv/h 50 uGy/h 0.0050 cGy/h 5 mrad/h 0.0050 rem/h 0.000050 Sv/h
&g
E © 7.5 mR/h 7.5 mrem/h 75 uSv/h 75 uGy/h 0.0075 cGy/h 7.5 mrad/h 0.0075 rem/h 0.000075 Sv/h
w
2 100 pSv/h 100 uGy/h
10 mR/h 10 mrem/h 0.1 mSv/h 0.1 mGy/h 0.010 cGy’/h 10 mrad/h 0.010 rem/h 0.00010 Sv/h
—_———— |
—_— N
20 mR/h 20 mrem/h 200 pSv/h 200 uGy/h 0.020 cGy/h 20 mrad/h 0.020 rem/h 0.00020 Sv/h
5 30 mR/h 30 mrem/h 300 uSv/h 300 uGy/h 0.030 cGy/h 30 mrad/h 0.030 rem/h 0.00030 Sv/h
g 40 mR/h 40 mrem/h 400 puSv/h 400 uGy/h 0.040 cGy/h 40 mrad/h 0.040 rem/h 0.00040 Sv/h
5 50 mR/h 50 mrem/h 500 uSv/h 500 uGy/h 0.050 cGy’/h 50 mrad/h 0.050 rem/h 0.00050 Sv/h
75 mR/h 75 mrem/h 750 uSv/h 750 uGy/h 0.075 cGy/h 75 mrad/h 0.075 rem/h 0.00075 Sv/h
100 mR/h 100 mrem/h 1000 puSv/h | 1000 uGy/h
5 0.1 R/h 0.1 rem/h 1 mSv/h 1 mGy/h 0.10 cGy/h 100 mrad/h 0.10 rem/h 0.0010 Sv/h
“é % 200 mR/h 200 mrem/h 2 mSv/h 2 mGy/h 0.20 cGy’/h 200 mrad/h 0.20 rem/h 0.0020 Sv/h
"’_‘ a 300 mR/h 300 mrem/h 3 mSv/h 3 mGy/h 0.30 cGy/h 300 mrad/h 0.30 rem/h 0.0030 Sv/h
g 400 mR/h | 400 mrem/h 4 mSv/h 4 mGy/h 0.40 cGy/h 400 mrad/h 0.40 rem/h 0.0040 Sv/h
E 500 mR/h 500 mrem/h 5 mSv/h 5 mGy/h 0.50 cGy’h 500 mrad/h 0.50 rem/h 0.0050 Sv/h
5 ;uj: 750 mR/h 750 mrem/h 7.5 mSv/h 7.5 mGy/h 0.75 cGy’/h 750 mrad/h 0.75 rem/h 0.0075 Sv/h
= 2| 1000 mR/h | 1000 mrem/h 1000 mrad/h
g 1R/ v/ 10 mSv/h 10 mGy’/h 1.0 cGy/h 1 ad/h 1.0 rem/h 0.010 Sv/h
1.5 R/h 1.5 rem/h 15 mSv/h 15 mGy/h 1.5 cGy/h 1.5 rad/h 1.5 rem/h 0.015 Sv/h
2 R/h 2 rem/h 20 mSv/h 20 mGy/h 2 cGy/h 2 rad/h 2 rem/h 0.02 Sv/h
E 3 R/h 3 rem/h 30 mSv/h 30 mGy/h 3 cGy/h 3 rad/h 3 rem/h 0.03 Sv/h
o
E 4 R/h 4 rem/h 40 mSv/h 40 mGy/h 4 cGy/h 4 rad/h 4 rem/h 0.04 Sv/h
Q 5 R/h 5 rem/h 50 mSv/h 50 mGy/h 5 cGy/h 5 rad/h 5 rem/h 0.05 Sv/h
7.5 R/h 7.5 rem/h 75 mSv/h 75 mGy/h 7.5 cGy/h 7.5 rad/h 7.5 rem/h 0.075 Sv/h

200RM | 200 remh 2Svih 2 Gy 200cGyh | 200 rad/h 200 rem/h 2Svh

g g 300R/M | 300 remh 3Svh 3Gyh 300cGy/h | 300 rad/h 300 rem/h 3Svh
W 400RM | 400 rem/h 4 Svhh 4Gy 400cGy/h | 400 radh 400 rem/h 4Svh
s s 500R/h | 500 rem/h 5Svih 5Gyh 500cGyh | 500 rad/h 500 rem/h 5Svh
> § 750RM | 750 rem/h 75Svh | 7.5Gyh 750 cGyh | 750 rad/h 750 rem/h 7.5Sv/h
1000 R/h | 1000 rem/h 10 Svih 10 Gy/h 1000 cGy/h | 1000 rad/h 1000 rem/h 10 Sv/h

Notes: This table is intended to help convert and compare gamma radiation exposure and dose rate readings taken with different types of meters.
It assumes the following conversion factors for gamma ray dose rates are used: 1 R/h=1rad/h=1rem/h and 1 Sv/h =100 rem/h and 1 Gy/h = 100 rad/h.
Meters using the traditional “special units™ (R, rem, rad) often use abbreviate “hour™ as “hr,” while meters using SI units (Sv, Gy) often use “h™ for “hour.”
Natural Background radiation levels are usually around 5 to 25 uR/h (0.05 to 0.25 pSv/h), and are represented by the row labeled “Bkg™ 10 uR/h (100 nSv/h).
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