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From: Director, Training Division, IRO 
To: Masters, MSTSPAC Civil Service-Manned Ships (USNS) 

Subj: Phase II Nuclear Defense Training 

Ref: (a) NAVPERS lOO99-ABC Warfare Defense 
(b) Pttblication - ''The Effects of Nuclear Weapons," 1962 

Encl: (1) Decontamination Doctrine for Nuclear, Biological, and Chemical 

(2) 

(3) 

Warfare 
~able I - Fallout Activities at Various Times After a Nuclear 
Explosion 
Table II - Allowable Stay 'rime in Area Contaminated by Fallout 
From a Nuclear Explosion 

1. Enclosures (1), (2), and (3) are forwarded to assist shi,p's officers in 
carrying out the continuing shipboard damage control training program, Phase II, 

2. Enclosure (1) was extracted from reference (a) which contains basic infor­
mation on NBC Defense. It is recClIIIIIlended that capies of enclosure (1) be 
posted conspicuously in all areas used as personnel decontamination stations. 

30 Enclosures (2) and (3) are extracts from Chapter XII of reference (b). 
Reference (b), published by the U. S, Atomic Energy Commission contains 
a cOlllPrehe~si VI" sUIIIlIIB.ry on the cWiplex nature of nuclear weapons effects. 

4. The tables illustrated in enclosures (2) and (3) can be of considerable 
value to the DBIII8ge Control Officer and the NBC Officer in matters concerning 
NBC Defense Le., rapid calculation of dose rates and/or stay time, In JIIOst 
cases, the tables require i.nterpolaHon, To obtain accuracy in calculations, 
the Radiation Dosage Calc'alator sho~nd be used in conjunction with enclosures 
(2) and (3). 

~f~ 
J. P. CLARK 

/' 



JlUCLEAll, BIOLOGICAL, AlID CHEMICAL WARFARE 

1. FolloviDS a bcl.ear, Biol.ogical., or Cheaical. warf'are Attack persQuel -14~will lie 4irected D7 siP.1I or pidell to m ilIproTilied deeemtuilUiltioa lltatioa. Vaahrollll md showers caa be Used as d.ec01ltaai1lati"Oll 1rtati_ with oal7 ainor lIIOdif'ication. Where practicable, auci 1fbere "lIO -lGlJllaf s .. iar7 or liv1.ac f'acilitiell resut, a separats-ueatIauee -1a1d exit will De proTided tor these statiO.lls. Eatraace shoulllal.wa7B be t:r.. .. cHtuill&ted. part ot the ship into the IItatioD; exit IIho\lld al.1/a)'B be trca tile lltatiO.ll to a cleaa part of' the ship. 

a. !be geaeral procedure f'or deccmtallill&tioD at a persoasel decO.llt.ai­natioD StatiOD is as f'ollOWll: 

(l.) TAe cO.lltaaill&ted or UlIcle .. ilectioD of' the decOJltallill&tioD 8tation 8hall be utilized a8 the IUldre.silll' area. 

(2) Upoa eDterill.8 this .ectiO.ll rellOve aad d.iseard SAceS aad O1Iter -cl.othing. CcmtaiDers, uaual.l.;y G. I. e&DS, with tisbt f'i~illS lids will be provided as receptacl.es tor contallill&teci g&rII8ats. lote that UDdervear, socks, aud proteetiTe .sk are kept 011. 

(3) Pan to the eatraace of the Vl1SI:l:1DS area ,mere 7011. will remove 
)'WI' UDdervear and Bockll, depoaitini thea in appropriate 
cHtaiDers. 

(~) Enter the washing area aud. take a shover, IIpeD4i1l.8 at least five aiDlites ill soapiq, scrubbing, aad rill8iDg. The f'Qllowing 
steps are reca.aemded.: 

(a) Get wet all over. 

(b) Scrub the haads f'or one UDute with soap. Give special. 
attention to the f'iDgernail.s. 

( c) Soap the body for eme unute with SQIII.p. Give special. 
aphasis to the hatr;y portions. 

(d) Ria.e f'or ~a1Dute. 

( e) Reaove the protect! ve ask md put it iD an approp.ate 
can with a lid. 

( f') Soap your hair f'or one II1nUote; rillSe. 

(g) Soap &Ad wasl;l entire body apin; ribse. 

(5) Proceed. to the clean seet!oD of' the decoataaiaatioD StatiOD aDd. dr;y ygurself'. Clean, IUlcemtuinated. towels will lie proTided. 

(6) It' !'fuclear warfare contaaiaation is involved, 1IIolI1toriag will be acCOllPlishecl at this point. If you are not tree trca contaaiaation ~he waahini proces~ ~ll be repeated. as of'ten 
as Recessary. 

(7) Pass to the dressins area &Ad pu~ ~n cle&A clothing. , 
(8) :n:r.eIlS md leav' stAticn throu..;h uncontam1nat'-~- "x~t, 

ElfCLCS1JRE (l.) 



TABLE I 

FALLOUT ACTIVITIES AT VARIOUS TIME'S AFTER A NUCLEAR EXPLOSION 

TIME AFTER EXPLOSION DOSE RATE IN ROEmGENS 

6 min ••.•. 32 66 95 127 159 318 477 636 795 954 1,272 1,590 ------- ------- ------- -------12 min 14 28 41 55 69 138 207 276 345 414 552 691 1,380 ------- ------- -------18 min 8.6 17 25 34 43 86 129 172 216 259 344 431 862 1,290 ------- -------30 min 4.5 9·1 13 18 23 45 68 91 u4 136 182 227 456 681 908 1,140 -------42 min 3.0 6.0 9·1 12 15 30 46 61 76 91 122 152 304 456 608 760 912 1,220 1 hr .•••.. 2.0 4.0 6.0 8.0 10 20 30 40 50 60 80 100 200 300 400 500 600 800 It hr ..••• 1.2 2.4 3·7 4·9 6.1 12 18 24 31 37 48 61 122 183 244 305 366 488 2 hr 0.9 1.8 2.6 3·5 4.4 8.7 13 18 22 26 35 44 87 131 175 219 262 350 
........ 

0.5 1.1 1.6 2.1 2·7 5.4 8.0 u 13 16 21 27 54 80 107 134 161 214 
3 hr ..•..• 
5 hr •..••. 0.3 0.6 0·9 1.2 1.5 2·9 4.4 5.8 7.3 8.7 12 15 29 44 58 73 87 ll6 7 hr ..•••• 0.4 0.6 0.8 1.0 1.9 2·9 3·9 4.9 5.8 8 10 19 29 39 49 58 78 10 hr .•••. 0.4 0·5 0.6 1.3 1.9 2·5 3.2 3.8 5·1 6.4 13 19 25 32 38 51 15 hr ..••. 0.3 0.4 0.8 1.2 1.6 1.9 2.3 3.2 3·9 7.8 12 16 19 23 31 1 day ..•.• 0·5 0·7 0·9 1.2 1.3 1.8 2·3 4·5 6.8 9.0 12 13 18 1 d 12 hr •• 0.3 0.4 0.6 0·7 0.9 1.2 1.5 2·9 4.4 5.8 7·3 8.7 12 2 d ...•••. ----- 0.4 0·5 0.6 0.8 1.0 1.9 2·9 3·9 4.9 5.8 7.8 
4 d •..••.• ----- 0·3 0.4 0.8 1.3 1.7 2.1 2·5 3.3 
1 wk ----- ------- ------- 0·5 0.7 0·9 1.2 1.4 1.8 

......... 
2 wk ----- ----- ------- ------- ------- ------- 0.3 0.4 0·5 0.6 

....... 
4 wk ........... ----- ------- ------- ------- ------- ------- 0·3 

If the radiation dose rate (in roentgens per hour) is known at a certain time, the above table may be used to determine the dose rate at any other time. This is based upon the ass~tion that fallout has ceased. The table may also be utilized to determine the time after the explosion at which the dose rate will have attained a specific value. Example: 5 hours after the explosion the dose rate is 6 roentgens. per hour. When will it have decreased to 1 roentgen per hour? In the left hand column find 5 hr. and follow it horizontally until the nearest value to 6 (5.8) is reached. Proceed verticaJ.l.y down this column until the indicated value is approximately 1 roentgen per hour; which establishes the time after explosion at approximately 25 hours by interpolation. 

ENCU)SUR" (2) 
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TABLE II 

ALLOWABLE STAY TIME IN AREA COlf.rAMINA~1J BY ~:ALL01lT FROM A NUCLEAR EXPLOSION 

TIME OF ENTRY IN HOURS AFTER THE EXPLOSION 

D 0.5 1 2 3 4 5 6 7 8 9 10 12. 15 20 24 tr 
D Duration of expo3ur", (in hours and minutes) required to produce specified values of ~ for various times of entry after the explosion 

0.2 
0.3 
0.4 
0·5 
0.6 
0.7 
0.8 
0·9 
1.0 
1.25 
1·5 
2.0 
2·5 
3.0 
4.0 
6.0 
10.0 

Oa15 0-14 0-13 0-12 0-12 0-12 0-12 0-12 0-12 0-12 0-12 0-12 0-12 0-12 0-12 0-22 0-22 Oa20 0-19 0-19 0-19 0-19 0-18 0-18 0-18 0-18 0-18 0-18 0-18 0-18 0-42 0-31 0-27 0-26 0-26 0-25 0-25 0-25 0-25 0-25 0-25 0-24 0-24 0-24 0-24 1-02 0-42 0-35 0-34 0-32 0-32 0-32 0-31 0-31 0-31 0-31 0-31 0-31 0-30 0-30 1-26 0-54 0-44 0-41 0-39 0-39 0-38 0-38 0-38 0-37 0-37 0-37 0-37 0-37 0-37 2-05 1-08 0-52 0-49 0-47 0-46 0-45 0-45 0-44 0-44 0-44 0-44 0-43 0-43 0-43 2-56 1-23 1-02 0-57 0-54 0-53 0-52 0-51 0-51 0-51 0-50 0-50 0-49 0-49 0-49 4-09 1-42 1-12 1-05 1-02 1-00 0-59 0-58 0-58 0-57 0-57 0-57 0-56 0-55 0-55 5-56 2-03 1-23 1-14 1-10 1-08 1-06 1-05 1-05 1 04 1-04 1-03 1-02 1-02 1-02 15-30 3-13 1-54 1-38 1-31 1-28 1-25 1-24 1-23 1-22 1-21 1-20 1-19 1-18 1-17 48-20 4-57 2-30 2-05 1-54 1-49 1-45 1-43 1-41 1-40 1-39 1-37 1-36 1-34 1-33 1,562-00 11-52 4-06 3-13 2-46 2-35 2-29 2-24 2-20 2-18 2-16 2-13 2-10 2-08 2-06 Q) 31-00 6-26 4-28 3-48 3-28 3-16 3-08 3-03 2-59 2-55 2-51 2-46 2-45 2-40 -------- 96-39 9-54 6-09 5-01 4-28 4-10 3-58 3-49 3-43 3-38 3-30 3-24 3-17 3-14 -------- 3,124-00 23-43 li-05 8-12 6-57 6-16 5-50 5-33 5-19 5-10 4-58 4-44 4-32 4-26 -------- 00 193-19 35-35 19-48 14-43 12-19 10-55 10-02 9-24 8-57 8-19 7-46 7-15 7-01 -------- -------- 00 728-49 124-00 59-18 39-34 30-39 25-42 22-35 21-32 17-52 15-41 l3-57 13-05 

If the dose rate at the time of entry is known, the above table may be used to determine the stay tilDe. Example; 8 hours after the explosion, the dose rate (R) is 45 roentgens per hour. Maximum permissible exposure dose (D) has been established at 25 roentgens. How long can a person stay in the area? The maxilDUID permissible exposure dose (D) is divided by the dose rate (R) at the time of entry to give D , i.e., 25 .0.55. Enter Dose Rate column with 0.55 which falls between two values, If 1i; 
the smaller is taken. Follow the D • 0.5 line horizontally until the 8 hour after explOSion column is reached. The stay time R 
is seen to be 31 minutes and for- D • 0.6 the stay time is 38 minutes. So the actual pel'llissible stay time would be about 34 1f 
minutes by interpolation. 
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0-12 
0-18 
0-24 
0-30 
0-36 
0-43 
0-49 
0-55 
1-01 
1-17 
1-33 
2-05 
2-38 
3-li 
4-20 
6-48 
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