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ANS-3.7.1 (N-682) 

FACILITIES M’D HEDICAL CARE FOR ON-SITE XUCLEAR POLTR PLA!!T 

RADIOLOG’ICAL ENERGENCIES 

1. Purpose and Scope 

1.1 In t roduc t ion  and Purpose. The 

opera t ion  of a nuc lear  powcr p l a n t  in -  

t roduces  risks of I n j u r y  or a c c i d e n t s  * 

t h a t  could a l s o  r e s u l t  In t h e  exposure 

of personnel  t o  r a d i a t i o n  o r  rad io-  

a c t i v e  m a t c r i a l s .  It I s  important  i n  

ouch an event t o  have adequate f i r s t -  

a i d  and medical f e c i l i t i e s ,  supp l i e s ,  . .  
equ ipmen t ,  t r a n s p o r t a t  ion c a p a b i l i t i e s ,  

and t r a ined  personnel  a v a i l a b l e  t o  

carc f o r  these persons.  

The purpose of t h i s  e tendard is t o  

g ive  p r a c t i c a l  guidance t o  those  per- 

sons r e spons ib l e  f o r  prepar ing  and 

implcmcnting ernergcncy p lans  a t  nuc lea r  

power p l a n t s  for t h e  c a r e  and handling 

of personnel  involved i n  r a d i a t i o n  

acc iden t s .  Th i s  s tandard a l s o  provides  

a genera l  g u i d e  Sor t h e  ex ten t  of carc 

which nray rcasonnbly be expccted t o  be 

8vailaLdc a t  t h e  p l a n t  s i t e  and 8t  an 

o f f - s i t e  l o c a t i o n ,  such as a l o c a l  

- The guidance contained i n  t h i s  

irtandard f o r  c o n t r o l  of contaminat ion,  

r a d i a t i o n ,  and exposure s h a l l  n o t  be 

i n t e r p r e t e d  t o  predude  or i n h i b i t  

l i f e - sav ing  e f f o r t s  w h k h  i s  the  

prime cons ide ra t ion .  

Emergency care may require treat- 

ment a t  a F i r s t  AIdfDecontaminstion 

F a c i l i t y  on - s i t e ,  or a t  t h e  l o c a l  

h o s p i t a l  where i n i t i a l  medical c a r e  

and follow-up or long-tern d e f i n i t i v e  

care is given. D e f i n i t i v e  care, i f  

needed, nay r e q u i r e  t h e  se rv ices  of a 

large medical c e n t e r  or a spcc ia l i zed  

d e f i n i t i v e  care f a c i l i t y .  Emergency 

medical ca re  r e q u i r e s  a prepared p l z n  

Involving on-s i te  and o f f - s i t e  f a c i l -  

l t i c e  and personnel ,  as wel l  as COK.- 

municat ions and t r anspor t a t ion .  As 

such, i t  involves  plan1 hea l th  physics  

and f i i s t  a i d  perrronncl, amlulmcc 

and l o c a l  h o s p i t a l  personnel,  pIiysiciAiIs  

and p s s j b l y  consu l t an t  physiclnnr,. 

h o s p i t a l .  



. . 
, 

- c  
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Although t h i s  s tandard  56 intended 

p r imar i ly  f o r  t hose  who ope ra t e  nuc lea r  

power p l a n t s ,  i t  may also be u s e f u l  t o  
- . -  

hospital admin i s t r a to r s ,  a s  wel l  as to 

local, s t a t e ,  and Federa l  agencies  con- 

cerned wi th ,  or r e spons ib l e  for, pub l i c  

h c e l t h  and s a f e t y .  

1.2 Scope. This  s tandard provides  

guidance for f i r s t  a i d  during an  emcr- 

gency and fo r  i n i t i a l  medical care of 

those  persons on - s i t e  who are over- 

expo scd t o  p e n e t r a t i n g  rad Fa t ion  

( i r r a d i a t e d ) .  It a l s o  provides  gui- 

dance f o r  medical c a r e  of persons con- 

t a m i n a t e d  wi th  r a d i o a c t i v e  material or 

r ad ionuc l ides  who nay a l s o  be i r r a d i -  

a t e d  or i n ju red  as a r e s u l t  of an 

acc iden t  n t  a nuc lea r  power p l a n t .  

p rovides  rcconrnendations for f a c i l i t i e s ,  

It 

s u p p l i e s ,  equipncnt ,  and  t h e  e x t e n t  of 

care both on -c i t e  where f i r s t  a i d  and 

i n i t l a 1  care may be provided and o f f -  

.~ f . te  at  n l oca l  h o s p i t a l  where f u r t h e r  

m r 4 f c n l  and surgjral c a r e  m y  bc pro- 

vidccl. This  inL t i a1  carc cont inues  

u n t i l  r i t h c r  tlrc p a t i e n t  i s  re lenscd  

or a d m i t t e d ,  or r e f e n e d  t o  another ,  

p o s s i b l y  d i e t a n t ,  medical c e n t e r  for 

d e f i n i t i v e  care. Recommendations are 

also.  provided for t h e  t r a n s p o r t a t i o n  

of p a t i e n t s  and t h e  t r a i n i n g  of 

personnel .  

Recommendations -f o r  spec  i n 1  i zed ca r  e 

are considered t o  be beyond t h e  scope 

of t h i s  s tandard  on emergency medical 

care; hovever, since a e r g e n c y  and 

spec ia l i zed  c a r e  are r e l a t e d ,  a brief 

d i scuss ion  of 6peCial iZtd ca re  is 

provided i n  the Appendix. 

This standard sF2uld be used by 

personnel  r e spons ib l e  for planning 

f a c i l i t i e s  and implcrnenting se rv ices  

t o  Integrate t h e  various c a p a b i l i t i e s  

a t  the on-site atid o f f - r i t e  l oca t ions .  

A l o g i c a l  t r a n s i t i o n  through f i r s t  

a id ,  t r a n s p o r t a t i o n ,  i n i t i a l  medical 

ca re ,  and continued h o s p i t a l  ca re  

should be providcd t o  be c e r t a i n  t h a t  

q u a l i t y  s e r v i c c s  rill bc ava i l ab le  at 

any t ime dur ing  such a n  emergency. 

1.3 Exclusions 

1.J:I Radiat ion Accfden1.s Not 

2 



D i r e c t l y  Re la t ing  t o  Nuclear Pover 

P l a n t  6. Medical problems a s soc ia t ed  

v i t h  nuc lear  warfare ,  mcdicnl admin- 

i s t r a t i o n  of r ad ionuc l ides ,  f u e l  fab- 

r i c a t i o n  and r ep rocess ing ,  and a l l  

. .  
- .  

other uses o f  r a d j a t i o n  or radio-  

a c t i v e  m a t e r i a l s ,  o t h e r  than those  

involved i n  t h e  ope ra t ion  of a 

nuclear power p l a n t ,  are excluded 

from t h i s  s tandard .  

1.3.2 Managerial Prerogat ives .  , 

The l e v e l  of care t h a t  is provided a t  

any s p e c i f i c  l o c a t i o n  i s  a managerial  

p re roga t ivc ,  and is no t  s p e c i f i e d  in 

t h i s  s tandard .  In some l o c a t i o n s  

where s p e c i f i c  f a c i l i t i e s  have been 

provided a t  a des igna ted  l o c a l  hos- 

p i t a l ,  t h e r e  may be less need f o r  an 

e laboro re  i n i t i a l  medical care f a c i l -  

i t y  on-s i te .  The s p e c i f i c  des ign  and 

d e s c r i p t i o n  of ins t rumenta t ion  is 

also excluded. 

1.3.3 Q u a l i t y  o r  Details of 

Treatment. This s tandard  does not 

provide the means by vhich  the qual-  

i t y  or the d e t a i l s  of treatrl ient a t  

8ny f a c i l i t y  o r  l o c a t i o n  may be 

judgcd. 

2 .3 .4  Care Provided by Publ ic  

Health or C i v i l  Defense Au thor j t i e s .  

This ctnndord is  not  intended t o  pro- 

v ide  guidance fer t he  developmcnt of 

county and s t a t e  d i s a s t e r  p l ans  f o r  

t h e  f e c i l i t i c s ,  equipment, or ex ten t  of 

c a r e  vh ich  should be provided by pub- 

l i c  h e a l t h  o r  c i v i l  defense author-  

i t ies  f o r  r a d i a t i o n  e t c i d e n t s .  

The c i rcumstencr t  under v h i c h  m t d -  

Ical  a t t e n t i o n  vould be requi red  

o r  u se fu l  f o r  any o f f - s i t c  v i c t ims  

o f  a rad io logicaz  acc iden t  should 

be determined by guidance provided by 

t h e  s t a t e  or l o c a l  government public 

h e a l t h  o f f i c e r  i o  consu l t a t ion  v i t h  

Federal  h e a l t h  a u t h o r i t i e s ,  p r i v a t e  

phys ic jans ,  and h o s p i t a l s .  

1.3.5 Prevent ive  Radiation r r o -  

t c c t i o n  Practices. This standar2 is 

not intended t o  s u b s t i t u t e  as a xuid.: 

for propnr r a d i a t i o n  pro tcc t lon  prac- 

t i c e s  t lq t  may possibly ha\rc prwrvlrtrd 

or mi t iga ted  t h e  r a d i a t i o n  cxpoz:ltrt of  

a 

people Involved i n  t h c  aceidcnl .  

1009508 3 
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It is assumed t h a t  t r a ined  rad i -  

ation pro tec t ion  (hea l th  phys ics )  

personiicl will perfom t h e  eva lua t ion  

of r a d i a t i o n  dose,  t h e  measurement of 

l n t c r n a l  and e x t e r n a l  contamination 

f o r  i n d i v i d u a l s  involved in an acci- 

. .  

d e n t ,  and a s s i s t a n c e  t o  medical and 

paranicd ical  per  sonilel t r e a t i n g  an  

acc iden t  v ic t im.  It i s  also  assumed 

t h a t  guidance w i l l  be provided by 

health physics  personnel in d e l i n -  

e a t i n g  and eva lua t ing  t h e  a f f e c t e d  

area and thus  a s s i s t i n g  pub l i c  

h e a l t h  a u t h o r i t i e s  i n  dec id ing  

what a c t i o n ,  if any, they may need 

t o  tuke  f o r  t h e  p r o t e c t i o n  of t h e  

gene ra l  publ ic .  

1.3.6 RespcplJSibilitieS f o r  Pro- 

v id ing  Treatment. 

not  pxovidc guidance a s  t o  who i s  

r e spons lb l e  fo r  providiug care both 

on-s i t e  and off-site. It I s  e s s e n t i a l  

- tlut thcse r e spons ib i l  i t i e s  be c l e a r l y  

ThI 6 ' s tandard does 

dcf incd befo re  31) acc iden t  o'ccurs. 

Croups Ilkcly 10 be involved i n  the  

care of i n ju red ,  I r r a d i a t e d ,  or con- 

t m i n a t c d  pa t i cn t t .  should have 

p a r t i c i p a t e d  I n  j o i n t  planning and  

in p r a c t i c c  txerelses ,  and rappor t  

should have been developed. 

1.3.7 Phys ica l  Lnjury or I l l n e s s  

Hot Involving Radiation or ~ontsmina- 

t l o n .  Thc managcasnt of injury o r  

i l l n e s s  n o t  involv ing  r a d i a t i o n  or 

contamination is excluded from this 

standard.  

2. D e f i n i t i o n s  

absorbed dose. The amount of energy 

absorbed per  u n i t  mas6 of i r r ad i -  

ated material. Measured I n  rads 

( r ad ia t ion  absorbed dose). 

bioassay.  Radioanaly t ica l  measure- 

ment t o  dctermine t h e  absence of or 

t h e  kind and amount of r ad ioac t ivc  

materials p resen t  i n  t h e  body o r  

body organs.  

body burden. The t o t a l  quant i ty  of  

a rad ionucl ide  p re sen t  i n  t h c  body/ 

organ. 

body-burdcn a n a ~ y s i s / w l ~ o l e  body 

counting. k a s u r e m e n t  of t h e  

4 
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amounts(6) .o f  r a d i o a c t i v e  m a t e r i a l ( 6 )  

5n t h e  whole body or body organs.  - -  

d e f i n i t i v e  care. The complete med- 

i ca l  and s u r g i c a l  t reatment  of per- 

sons  exposed or contaminated as a 

r e s u l t  of a r a d i a t i o n  acc iden t .  

t h e  exposure o r  i n j u r y  was minor, 

d e f i n i t i v e  c a r e  vould conceivably 

be coayleted a t  t h e  time of first  

a i d .  With wore severe exposures,  1 t 

v i f l  r e q u i r e  r e f e r r a l  t o  eithcr a 

designated l o c a l  h o s p i t a l  or t o  a 

medical c e n t e r  w i t h  medical and sur- 

g i c a l  s p e c i a l i s t s  knowlcdgeable i n  

care of r a d i a t i o n  acc iden t  p a t i e n t s .  

If 

designated l o c a l  h o s p i t a i .  A h o s p i t a l  

nea r  t h e  nuc lea r  p l a n t  l o c a t i o n  where. 

Arrangements have been =de in advance 

f o r  t h c  emcrgcncy c a r e  of personnel 

who have bccn i n j u r e d ,  contaminated, 

OK exposed. D r f i n i t i v c  care n a y  

also be provided a t  t h i s  h o s p i t a l  

If a p p r o p r i a t e  f n c 5 l i t i c s  nnd s t a f f  

are avail.oblc. 

dose equ lva lcn t .  A term used t o  

express t h e  m o u n t  of b i o l o g i c a l l y -  

e f f e c t i v e  r a d i a t i o n  when absorbed dofie 

and modifying f a c t o r s  have been con- 

s i d e r e d  (i.e., t h e  product of absorbed 

dose m u l t i p l i e d - s y  a q u a l i t y  fac.tor 

and by a d i s t r i b u t i o n  f a c t o r ) .  

Expressed numerical ly  i n  rems (roentgen 

cqu iva lcn t  man), c a l l e d  more s imply,  

"dose. " 

. -  

dosimeter.  A device  used f o r  t h e  

e s t h t i o n  of r a d i a t i o n  dose equiv- 

a l e n t ,  such a s  e f i l m  badgc o r  i a n i -  

z a t j o n  chalcber or thermolumiiicscent 

dosimeter  (TLD). 

cxclu6ion a r e a .  The propcrty i m e -  

d i a t e l y  surrounding a nuc lea r  poucr 

p l a n t  which nccts  t h e  requirements 

of T i t l e  10 CFR Par t  100 f o r  a spc- 

c i f i c  p l a n t .  

o f f - s i t e .  Those area6 outside of thc - 
nuc lea r  povcr .plan-L cxclusior! arc;:. 

on-sitc. ?e nuclear poucr p1;lnt 

bui-1.dings and grounds vf thin t I I C  
1 

exclus ion  are;). 
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personnel monitoring. Determination P t r sons  i r r a d i a t e d ,  contnminatcd, 

of dose r a t e  a n d  e s t ima t ion  of t h e  

dose equiva len t  of- i on lz ing  r a d i a t i o n  

vh ich  an i nd iv idua l  has rece ived ,  on - s i t e  f i r s t  a i d  f a c i l i t y .  This  

u s u a l l y  through t h e  means of survey 

or i n j u r e d  a s  a r e s u l t  of the  acci- 

den t  s i t u a t i o n  my be brought - .  ' t o  the 

f a c i l i t y  ehould be located near t h e  

instruments ,  dos imeters  or personnel  

monitor ing badges. 

pcrsonncl monitor ing badge. A device  

worn by' personnel  con ta in ing  f i l m ,  

thermoluminescent, or o t h e r  m a t e r i a l  

used t o  eva lua te  t h e  dose equiva len t  

vhich a person hns rece ived .  

3. On-Site F a c i l i t i e s  and Management 

3.1 On-Site Medical F a c i l i t y .  The 

f a c i l i t y  could be a f i r s t  a i d  room 

or a more e l a b o r a t e l y  equipped d i s -  

pensary. The f a c i l i t y  shall con ta in  

f i r f i t -a id  equipment and personnel  

decontamination s u p p l i e s .  Provis ions  

s h a l l  be made t o  a l s o  inc lude  a 

shovcr and c l o t h i n g  change toon 

wlicre a contr?minitLetl acc iden t  v i c t im  

tni i ld br. decontamiiwted and glven 

appropriate ZirtiL ajd  for i n j u r l c s .  

Radiat ion Control . _  Area.  - The physician 

or t r a ined  medical personnel should 

always assume r e s p o n s i b i l i t y  as soon 

as poss ib l e .  Under c e r t a i n  circum- 

s t ances ,  the i n i t i a l  medical c a r e  

8nd radiation dose eva lua t ion  may be 

done on - s i t e  o r  i t  m y  k done in 0 

s p e c i a l  decontamination f a c i l i t y  a t  

t h e  designated l o c a l  hosp i t a l .  , 

3.2 Monitoring and Dosimetry 

3.2.1 Monitoring - Persons 

involved s h a l l  be monitored t o  e s t f -  

mate the  e x t e n t  of contamination of 

sk in ,  hair, and wounds and dosimeters 

s h a l l  be c o l l e c t e d  and processed n s  

soon 8s p o s s i b l e  t o  e s t ima te  the dose. 

3.2.2 Col l ec t ion  of h t e r i a l s .  

If t h c  accd for i m m e d h t c  medica1 

a t t c n t i o a  docs no t  prccludc t h i s  

( ~ c t i ~ m ,  e f f o r t s  t o  de t .cmjnr  rad{- - 
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a t i o n  contaminat ion or exposure 

be started a s  soon as  p o s s i b l e .  
. .  

should 

Con- 

taminated c l o t h i n g  Zhould be removed. 

Surface contaminat ion of t h e  k i n  and 

hair  can u s u a l l y  be loca ted  and a 

rough e s t ima te  of t h e  amount made 

v i t b  t h e  use of f i e l d  instruments .  

Smears of a s soc ia t ed  t o o l s ,  p r o t e c t i v e  

c l o t h i n g ,  o r  the vork area may be col- 

l ec ted  and analyzed,  i f  necessary ,  i n  

an  at tempt  t o  i d e n t i f y  t h e  s p e c i f i c  

r ad ionuc l ides ,  vhen i n t e r n a l  contami- 

n a t i o n  may have occurred.  Nasal 

suabs, i f  c o l l e c t e d  wi th in  t h e  first 

5-10 minutes, can  be used t o  assess 

t h e  l i ke l ihood  o€ i n t e r n a l  r e s p i r a t o r y  

t r a c t  contaminatjon. Radioanalys is  

of u r i n e  and f e c a l  sarnplcs as well  

a s  vhole body count ing  mag provide 

o b c t t c r ,  althouzh delayed,  e s t ima te  

of t h e  amount of i n t e r n a l  contamino- 

tjon and should bc performed vhen 

a p p r o p r i a t e  as soon as body s u r f a c e s  

have bccn dccontaminatcd. Ins t ruc-  

t ions f o r  the c o l l e c t i o n  oE t h e s e  

samples and t h e  c u n t a i n c r s  shall bc 

* 

provjded. If t h e  p a t i e n t s  medical 

condi t ion  permi ts ,  removal of gross 

akin  contaminat ion should be per- 

formed before t h e  p a t i e n t  js t r ans -  

ported t o  another  f a c i l i t y .  

3.2.3 D o s h e t r y  - Evaluat ion 

of Exte rna l  Dose f o r  DSsgnostic Pur- 

poses. Es t imates  of dose equiva len t  

from dose rate and working time l n f o r -  

mation shall be made If necessary.  

3.3 Decontamination 

Use of a g e n t s  and methods I n  

a d d i t i o n  t o  showering and washing, 

t o  remove s u r f a c e  conteminet ion and 

t o  r e d u c e  i n t e r n a l  uptake and depo- 

sition of r ad ionuc l ides  should be 

started a t  t h e  n u c l e a t  p l an t .  

preplanning and de lega t ion  of medical 

re6pOnSibi l i ty  shall be done. 

Adequate 

3.4 Comunlca t ions  and Rccords. 

3.4.1 Cclrnmunica t i ons .  Ef f cc t i v c  

cormnunications s h a l l  be provided t o  

ndvise  personnel  of any on-site cmcr- 

gcncp s i t  ua t ion. titans f os conmun i- 

c a t i o n s  stall bc provided w i t l l l n  the 

1 0 0 9 5 1 2  
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he physician s t a t i o n ,  knd wi th  nd 

t h e  h o s p i t a l ,  t o  adv i se  a l l  concerned 

of the s i t u a t i o n  and  t h e  need f o r  

requi red  emergency -help and care. 

P lan t  perronnel  knowledgeable Qf t h e  

. .  

I n j u r y  shall remain a v a i l a b l e  f o r  

consu l t a t ion  u n t i l  - i n i t i a l  medical 

care has been completed. 

3 . 4 . 2  Records - Records of 

Exposure and F i r s t  A i d  Treatments.  

A complete record of t h e  h i s t o r y  of 

t h e  acc iden t ,  names of personnel 

Involved, phys ica l  f i nd ings ,  radi- 

a t i o n  mea sutements , t r e a t m e n t  , and 

decontamjnation shall be kept.  A 

brief but complete sumnary should 

accompany t h e  p a t i e n t  when he i s  

referred to t h e  next  - l o c a t i o n  f o r  

f u r t h e r  ca re .  This information 

should accorcpany t h e  i n d i v i d u a l  

through t h e  i n i t i a l  c a t e  per iod a t  

the designated 1oc:aj h o s p i t a l  and 

t c i  t h e  d c f i i r i t i v c  c a r c  l e v e l .  

Hospi ta l .  Heal th  physics personnel 

mhall be a v a i l a b l e  fOT a s s i s t a n c e  

i n  contaminat ion control and consul- 

t a t i o n  both  a t  the plant  and at t h e  

next  l eve l  of care vh ich  ir t h e  l o c a l  

hospital. An experienced h e a l t h  
. . .. 

p h y s l c l s t  s h a l l  be a v a i l a b l e  fo r  . _  

c o n s u l t a t i o n  v i t h  t h e  physician i n  

regard t o  t h e  rad io log5ca l  a spec t s .  

. .  
4. Transpor ta t ion  

Transpor t a t ion  arrangements for 

s i t e  v e h i c l e s  or ambulance services 

s h a l l  be preplsnntd .  L i f e  caving 

should receive  first p r i o r i t y .  Flcans 

should be provided t o  prevent  or 

l i m i t  the spread of contamination 

d u t i n g  t r a n s p o r t a t i o n  to ,  and i n i t i a l  

handl ing a t ,  t h e  l o c a l  h o s p i t a l .  

Heal th  phys ics  personnel shall 

be a v a i l a b l e  t o  assist ambulance a n d  

l o c a l  h o s p i t a l  personnel  I n  handlfng 

Lhc contaminated p a t i e n t ,  R E  ncccs- 

!wry. 
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I). I n i t i a l  Ncdical Care 8nd P a t i e n t  should not  be brought i n t o  thc  normal 

Evaluat ion 

5.1 Off-s i te  F a c i l i t i e s  and &pa- recept  ion/decontaminat i o n / t  re3 tment 

b i l i t i e s .  The designated l o c a l  hos- a r e a  t h a t  has becn preplanned. The 

p i t a 1  s h a l l  be capable  of providing 

emergency room but  i n t o  a s p e c i a l  
. .  . . .  

s p e c i a l  area should have d i r e c t  

I n i t i a l  medical c a r e  and of evalu- 

a t i n g  t h e  consequences of t h e  r ed i -  

e t i o n  dose o r  t h e  contamination t h a t  

the p a t i e n t  has received.  

5.1.1 Suppl ies .  Decontami- 

na t ion and med l c a l  supp1.f es, lnc lud-  

in6  p r o t e c t i v e  c lo th ing  ( cove ra l l s ,  

l a b  c o a t s ,  shoe covers) and aurgeons 

g loves ,  s h a l l  bc a v a i l a b l e .  

5.1.2 Radiat ion Monitoring 

Jnstrumcnts.  E i t h e r  po r t ab le  r a d i -  

a t i o n  monitor ing ins t tumcnts  shall 

bc brought i n t o  t h e  f a c t l i t y  a t  t h e  

t ime of need, o r  an  inst tumcnt  main- 

tenance program shall Lc es t ab l i shed  

t o  assure o p e r a b i l i t y  of inst ruments  

i f  s t o r e d  a t  t h e  f a c i l i t y .  

5.1.3 Contamination Control  

F o c j l i t y .  Unlcss t h e  p a t i e n t ' s  med- 

Seal condi t ion  prcc ludcs  t h j s ,  a 

s ign  i f  i c a n t l y  contnmlnntrd p a t i e n t  

access  t o  t h e  ouE6ide and ihauld be 

inunedistely ad jacen t  t o  t h e  emergency 

room. C a p a b i l i t i e s  s h a l l  inc lude  a t  

l e a s t  t h e  minhura descr ibed  i n  th i s  

s e c t i o n  (5.1)  f o r  t he  decontamination 

f a c i l i t y  with s u r g i c a l  equipment 

a v a i l a b l e  t o  c a r r y  o u t  vound debride-  

ment i f  necessary.  

should inc lude  a shower and a vash 

Sink which can be a c c e s s i b l e  v i t h  

8 s t r e t c h e r .  It s h a l l  alfio include 

a t a b l e  with a p l a s t i c  g r i d  on top ,  

o r  metal tray upon which a contani-  

Such a f a c i l i t y  

na ted  and in ju red  p a t i e n t  could be 

placed with minimal discomfort  dur ing  

a p o t e n t i a l l y  prolonged washing- 

r i n s i n g  decontamination e f f o r t .  

The t a b l e  should Lc a t  a comlortablc 

working l e v e l  f o r  a burgcon, ant! 

access LO a l l  sideb: should hc i i v a j l -  

a b l e  for i n i t i c l  mcdical cart' i f  
a 
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required.  Warm w a t e r  should be 

cuppl ied through a f I e x l b l e  hose 

.) regula ted  a t  t h e  nozzlc. Provigions 

should be made f o r  c o l l e c t i n g  high- 

level contaminated water f o r  appro- 

p r i a t e  b t e r  disposal; however 

r e l e a s e  of r i n s i n g s  through t h e  sanl- 

tary system may be appropr i a t e  depend- 

ing on e x i s t i n g  r cgu la t ions .  Adequate 

l i g h t i n g  should be provided. Heating 

or a i r  condi t ion ing  should be avall -  

a b l e  t o  keep t h e  p a t i e n t  comfortable.  

S t eps  should be taken t o  reduce exces- 

s i v e  exposure of medical personnel  as 

long  a s  i t  does not  tnpede l i f e - sav ing  

events .  

5.1.4 Ex& erna l  Decontamination. 

Externa l  dccontarnination can usua l ly  

be accomplished by slirrplc vashlng.  

Cnmp3 c t e  decontamination is seldom 

poss ib l e  but t h e  r c s i d u a l  l e v e l  can 

i is i ial ly  be reduced so there i s  no 

Irazard co t h e  p a t i r n t  or hr:nlLh care 

pysimi)i* l ,  and sliortld bc pcrformcd 

as soon as tiic p 3 t i c n t ' s  mi.dicnl con- 

d i t i o n  pr rmi ts .  Contaninatcd vound 

debridement and decontamination 

requires close cooperat ion between 

t h e  surgeon and t h e  hea l th  phys i c i s t  

vho should be a v a i l a b l e  t o  w n i t o r  

f i g s u e  specimens for resldual ton- 

taminstion. The physician rcspon- 

r ib le  f o r  t h e - c a r e  of t h e  p a t i e n t  

s h a l l  make all t reatment  dec i s ions  

and must n o t  depend on  h e a l t h  physi-  

cists for o t h e r  than r a d i a t i o n  expo- 

sure estimates. Advice from com- 

pe ten t  s p e c i a l i s t s  s h a l l  be sought 

vhen the phys ic ian  is unce r t a in  of 

proper methods or t h e  c x t e c t  of 

decontamination procedures.  

5.1.S I n t e r n a l  Decontadnat ion .  

Following immediate e x t e r n a l  decon- 

taminat ion and wound c a r e ,  i n i t i a l  

r e d l c a l  c a r e  should,  i f  required,  

inc lude  t h e  admin i s t r a t ion  of agents  

vh ich  w i l l  reduce the  uptake by body 

organs of rad ionucl ides  t h a t  have 

entcrcd the pat len t ' r ;  Imdy v i a  in11.7- 

l a t i o n ,  ingestion, or woulld conl;lni- 

na t ion  dur ing  t h e  accident s i t u a t i o l t .  

10 



5.2.6 Coordination of &re. 

Provis ions  made for handling r a d i a t i o n  

i n j u r i e s  a t  t h c  des lgni ted  l o c a l  hos- 

p i t u l  shall bc c l o s e l y  coordinated 

v i t h  t hose  of t h e  p l a n t  and t h e  u l t i -  

mate d e f i n i t i v e  care cen te r .  The 

coord ina tor  a t  t h e  l o c a l  h o s p i t a l  

s h a l l  be a physician s p e c i a l l y  

t r a i n e d  f o r  t h c  t reatment  of r ad ia -  

t i o n  i n j u r y .  

I n  t h e  g r e a t  major i ty  of in-  

s t ances ,  fo r  those  p a t i e n t s  who 

requirc h o s p i t a l  t rea tment ,  a l l  of 

the  medical c a r e  required w i l l  l i k e l y  

t ake  p lace  a t  t h i s  hosp i t a l .  

be a n t i c i p a t e d  that even personnel  

v i t l i  scvcre  r a d i a t i o n  'cxposure, which 

may rcquirc evcntua l  t r a n s f e r  t o  a 

medical cen te r  o r  t o  a spec ia l i zed  

mcdicnl f a c i l i t y  f o r  d e f i n i t i v e  ca re ,  

will r emni i i  a t  t h i s  hosp i t a l  f o r  a 

day or two u n t i l  t h e  i n i t i a l  s t a t u s  

-evaluat ion is made a n d  t h e  i m e d i a t e  

medical cond i t ions  s t a b i l i z e d .  

It can 

The key person f o r  h tnd l ing  

r a d i a t i o n  a c c i d e n t s  a t  tlic desig-  

nated l o c a l  h o s p i t a l  should bc. a 

l o c a l  phys ic ian  on t h e  hospi ta l  

staff. 

tract  physicfan viLh the  u t i l j  t y  

Hc should a l ready  bc a con- 

company involved. He should coor- 

d i n a t e  the  h o s p f t a l  s t a f f  in hand- 

l i n g  r a d i a t i o n  injuries and oversee 

t h e  p r e p a r a t i o n s  and t h e  establish- 

ment of p l a n s  for t h e  i n i t i a l  c a r e  - 
f a c i l i t y  . 

5.2 Radia t ion  Dose Status 

Evaluat ion.  The evaluation of the  

r a d i a t i o n  dose riquires an  estimate 

of the t i m e  of exposure, l eng th  of 

exposure,  t ype  of exposure,  and 

amounts 3nd kinds of r a d i o a c t i v e  

m a t e r i a l s  involved.  C a r e f u l  a t t e n t i o n  

t o  t h e  i n i t i a l  signs and spptorns of 

r a d i a t i o n  cxposure and t h e  time of 

t h e i r  occurrence s h a l l  be given t o  

enable  t h e  phys ic ian  t o  providc a 

dosc e s t ima te .  Dose e s t ima tes  shall 

be obta ined  a s  soon as poss ib le  frvn 

t h e  hea l th  p h y s i c i s t  a t  the nucl car 

power c t a t j o n .  Previously takcn 

b3oassa.g s a ~ p l ~ s  s h a l l  be analyzcd 
1 
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or I n i t i a l  samples taken f o r  there  

purposes. I n  a d d i t i o n ,  I n  v ivo  

count ing or followup i n  v ivo  count ing 

s h a l l  be done as 6bon'as  t h e  p a t i e n t ' s  

condi t ion  warran ts  and as requi red  

based on e s t ima tes  of i n t c r n a l  ton-  

taminat ion and uptake.  

5.2.1 Laboratory Evaluat ion 

Procedures  should be developed 

which provide f o r  t he  following: 

5.2.1.1 Hcmatological Evalu- 

a t i o n .  S e r i a l  white  blood c e l l  and 

d i f f e r e n t i a l  counts ,  inc luding  p l a t e -  

lets, should be performed s n  a l l  

p a t i e n t s  suspected of a c c i d e n t a l  

vho1.e body overexposure t o  pene- 

t r a t i n g  r a d i a t i o n  t o  eva lua te  t h e  

amount of expoFurc. ~ 

5.2.1.2 C o l l e c t i o n  and Eval- . 
us t ion  of Nasal S m b ,  Nose Blow Sam- 

ples, and Face Swabs. ).hcus contam- 

ina t ed  wi th  p a r t i c u l a t e  r ad ioac t ive  

mat-crial i n  t h e  o u t c r i o r  n a r e s  i s  

- cleared t o  t h c  t h r o a t  w i th in  60 

minutes, ulrcrc i t  i s  ww3llot.cd and 

511 the upper nasophar}iix wi th in  10 

.' 
5:  . 

minutes;  t h e r e f o r e ,  nasa l  ruabs and 

nose blows rhould be taken as coon 

as poss ib l e  a f t e r  the  acc iden t ,  and  my 

not be of value i f  taken seve ra l  hours 

a f t e r  the accident. 
3 

S.2.1.3 S e r i a l  Col lec t ion  of 

Excreta .  I f  i n t e r n a l  contamination 

may have occurred ,  a 1  u r i n e  and 

f e c e s  excreted should be sepa ra t e ly  

c o l l e c t e d  a n d  r e f r i g e r a t e d  f o r  pos- 

s i b l e  bioassay u n t i l  no longer  needed. 

The time of c o l l e c t i o n  s h a l l  be noted ,  

and each con ta ine r  c a r e f u l l y  l abe led .  

5.2.1.4 I n  Vivo Counting. I n  

v ivo  count ing s h a l l  be performed, a s  

necessary.  

5.2.1.5 Wound Monitoring. 

Honitcrriiig of any wound should be 

performed t o  detenoine  the  e x t e n t  

of c o n t a i n a t i o n  and t o  assist i n  

decontamination. 

5.2.1.6 Addi t iona l  Samplcs. 

Samplcs of a d d i t i o n a l  specimeils 

should t c  c o l l c c t e d ,  such OS blood 

f o r  Rodlum-24 a n a l y s i s  of tcr 1wuCron 

cxposurc. 
a 
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5.2.1.7 Chromosome Analysis .  

Chromasomc a n a l y s i s  from whi te  c c l l s  

i n  vho1.e blood is an extrcmcly valu-  
- -  

a b l e  b i o l o g i c a l  dosimeter  a n d  should 

be performed f o r  a c u t e  w h o l e  body 

over-exposures, Such ana lyses  w i l l  

r e q u i r e  advance arrangements wi th  a 

q u a l i f i e d  l abora to ry .  I d e a l l y ,  blood 

specimens €o r  whi te  c e l l  a n a l y s i s  

should be c o l l e c t e d  as coon a s  pos- 

s i b l e  a f t e r  the exposure,  heparinlzed,  

and shipped f o r  a n a l y s i s .  

5.2.1.8 T i s sue  Specimens fo r  

Radionuclide Assessment. Mater ia l  

from t h e  debridement of contaminated 

wounds can be counted and analyzed 

f o r  t he  r ad ionuc l ide  involved. 

5.3 Communications. E f fec t ive  Com- 

munications among the  p l a n t ,  hospi- 

t a l ,  ambulance service, and t h e  

a t t end ing  physician'  a r e  abso lu t e ly  

ncccss s ry .  The h o s p i t a l  contac t  

p o i n t ,  such as  a switchboard,  should 

be a v a i l a b l c  24-hours per  day. 

persons s t a f f i n g  t h e  con tac t  po in t  

The 

shall be familiar v l t h  the  p lans  

and procedurcs fo r  handling radlu- 

t i o n  I n j u r i e s .  

Provis ions  s h a l l  be made f o r  

the  coord ina t inc  physician a t  t h e  

l o c a l  h o s p i t a l  t o  have access  on a 

24-hour b a s i s  t o  e x p e r t i s e  on r ad ia -  

t i o n  i n j u r i e s  and r a d i a t i o n  e f f e c t s ,  

The consu l t a t ion  may be r e q u i r e d  

wi th in  a mat ter  of hours  t o  assist 

_ -  

i n  t h e  r a d i a t i o n  s t a t u s  eva lua t ion  

of t he  p a t i e n t .  

o r  exposure c o n t r o l  and eva lua t ion  

of dose s h a l l  be a v e i l a b l c  through 

the  h e a l t h  p h y s i c i s t  a t  the  p l a n t  OT 

elsewlicre on t he  u t i l i t y  s t a f f  o r  

from previous ly  i d e n t i f i e d  equiva len t  

e spe r  t i s e  . 

Help on contamination 

6 .0  Train ing  

Personncl  handl ing emergency 

p a t i e n t s  a n - s i t e  s h a l l  be traincd In 

f i r s t  a i d  aud i n  t h e  usc of radfa t . ion  

monitoring and messuring instrumcllts, 

a n d  6hall '  be f a o i l i a r  w i t h  proccdurcs 
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for  t h e  handl ing of contaminated 

p a t  i t n t  s . 
The ambulance s e r v i c e  I n  t h e  a rea  - -  

of t h e  plan: s h a l l  be acquainted wi th  

the requirements  for t h e  t r anspor t a -  

t i o n  of r a d i a t i o n  In ju ry  p a t i e n t s  i n  . 
gene ra l ,  w i t h  emphasis on contami- 

n a t i o n  c o n t r o l  for t h e  contaminated 

pa t l e n  t . 
Profes s iona l  personnel ,  such as 

phys ic ians ,  nurses, nnd emergency 

medical t echn ic i ans ,  s h a l l  have 

appropr i a t e  t r a i n i n g  and pe r iod ic  

r e t r a i n i n g  provided by knowledgeable 

i n s t r u c t o r s  i n  t h e  handl ing of rad i -  

a t i o n  acc iden t  v i c t i m s .  

One o r  more. s p e c i a l l y  t r a i n e d  

back-up o r  consu l t an t  phys ic ians  

acquainted wi th  m e r  gency t reatment  

of r ad ia t io l i  Injury and with t h e  

p l ans  a n d  procedures  For i n i t i a l  

cart are 

d i n s  t i ng  

advanced 

a l r o  r equ i r ed .  The coor- 

physicLon nhould r e c e i v e  

t r a i n i n g  and r e t r a i n i n g .  

every 9-15 yearc i n  emergency t r c a t -  

ment of r a d i a t i o n  injur i t i t ;  other 

h o s p i t a l  s t a f f  should r ece ive  bas i c  

a n d  annual  r e f r G h e r  t r a i n i n g  i n  t h e  

handl ing of contaminated p a t i e n t s .  

An annual e x e r c i s e  should be con- 

ducted i n  o rde r  to maintain i n t e r -  

est and p ro f i c i ency  and s h a l l  be con- 

s ide red  as p a r t  of t h e  t r a i n i n g  and 

r e t r a i n i n g .  Emphas i s  in t h e s e  

t r a i n i n g  e x e r c i s e s  should be on t h e  

emergency t reatment  of r a d i a t i o n  

i n j u r i e s ,  r ecep t ion  and prepara t ion  

of t h e  p a t i e n t ,  contorninstion and 

dose c o n t r o l ,  and t r a i n i n g  i n  t h e  

procedures  and t h e  use  of t h e  I n i t i a l  

ca re  f a c i l i t y .  



. ' .  . APPENDXX ( T h l s  Appendix l a  not a p a r t  of this &tan2 but  i s  presented  
for information purposes  only.) 

Def i n i t i v c  Care 

1. Evaluat ion and frcntment  

The d e l i n i t i v e  cvnlue t ion  and 

t rea tment  of c e r t a i n  r a d i a t i o n  

i n j u r i e s  may have t o  be done at a 

large medical c e n t e r  having capa- 

b i l i t i e s  f o r  va r ious  medical spec ia l -  

ties. 

be t h e  t h i r d  l e v e l  of care and 

vould  not be immediately requi red  

in t h e  evcnt  of an acc ident .  

t a n c e  from t h e  p l a n t  s i t e  t o  t h e  

c e n t e r  is not  an important f a c t o r .  

T h i s  c e n t c r  should be capable  of 

eva lua t ing  and t r e a t i n g  any type  of 

r e d i s t i o n  i n j u r y  or i l lness.  

As such,  t h i s  c e n t e r  would 

Dis- 

2. P l a n s  and Procedures  

A large medical center a c t i n g  

8s a d e f i n i t i v e  ca re  f a c i l i t y  should 

be coordinated v i t h  t h e  p l a n t  and 

local hOSpitAl  procedurc. A bingle  

- phys ic ian  or des igna ted  a l t e r n a t e  

a t  thc.ccnte.r ehould bc t he  con- 

t a c t  p o i n t  fo r  r e f e r r a l  of p a t i e n t s  

from the various l o c a l  h o s p i t a l s .  

The l o c a l  h o s p i t a l  coord ina tor  should 

be Oware of the  mechanism for 

referral of p a t i e n t s .  

3.' Facilities and C a p a b i l i t i e s  

The most likely r e d i e t i o n  

i n j u r i e s  t h a t  vould  be r e f e r r e d  t o  

this medical center a r e  those  v i t h  

l o c a l i z e d  high e x t e r n a l  exposures ,  

whole body e x t e r n a l  exposures, and 

I n t e r n a l  contsminatiun. In order t o  

eva lua te  and t r e a t  these types of 

i n j u r i e s ,  a center should have exper- 

t i s e  i n  t h e  f i e l d s  of h e a l t h  phys ics ,  

rad iobio logy ,  surgery, i n t e r n a l  medi- 

cine, and r a d l o t i o n  medicine. T h i s  

should inc lude  a c c e s s  t o  a w e l l -  

equipped rad iobioassay  labora tory .  

I n  add i t ion  t o  the 'normal  large hos- 

p i t a l  c l i n i c a l  l abo ra to ry ,  t h e  center  

should have t h c  c a p a b i l i t y  t o  do 

lymphocyte chromosomal a n a l y s i s .  

The c e n t e r  ohould bc experienced 

and equipped t o  recognize and core for  

bone marrow depress ion.  

4. S t a f f ,  Personnel, Train ing ,  nnd 

Exerc ises  

15 
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Any medical c a n t e r  that is 

going t o  serve a6 8 d c f i n i t i v e  care 

c e n t e r  for r a d l s t i o n  accident  p a t i c n t s  

should have a committee t h a t  meets 

p e r i o d i c a l l y  t o  d i s c u s s  t h e  n a t u r e  

of r a d i a t i o n  a c c i d e n t s  and s t a y  

a b r e a s t  of t h e  l a t e s t  developments 

i n  t h e  f i e l d .  T h i s  committee should 

con5 i s t  of s t a f f  l n  i n t e r n a l  medl- 

cine, hematol.o~y, radiology,  r ad io -  

biology,  h e a l t h  physics ,  radiochem- 

i s t r y ,  and surgery. Tra in ing  and 

e x e r c i s e s  i n  hand1.ing r a d i a t i o n  

s r c i d e n t  p a t i e n t s  are necessary,  

and should b c  conducted on a n  

annual b a s i s .  

.. .. 

5 .  Back-up Support . 

I d e a l l y ,  the c c n t c r ,  s t a f f e d  

and ctquippcd as dcscr ihcd above, 

should be a v a i l a b l e  t o  proviric bock- 

up  support  for t l l e  loce l  h o s p i t a l .  

t hey  a r e  going t o  t r e a t  r a d i a t i o n  

acc iden t  p a t i e n t s ,  they 8hOUld have 

access t o  u t i l i t y  o r  o u t s i d e  labora- 

tories that have t h i s  c a p a b i l l t y .  

Thio coord ina t ion  should be done 

dur ing  t h e  i n i t i a l  planning phase. 
. .  ~ _ -  

6. S u r g i c a l  

S u r g i c a l  t r ea tmen t  i s  required 

for removal of contaminated fo re ign  

o b j e c t 6  that have penetrated t h c  skin. 

General ly  t h i s  w i l l  and rtiould be 

done a t  l o c a l  hosp i to l6 .  Hovever, j t  

may happen t h a t  t h e  contaainated 

f o r e i g n  body is i n  such a 1.ocation 

t h a t  a more s o p h i s t i c a t e d  s u r g i c a l  

approach i s  required.  

d e s i r a b l e  t o  a l low a cont inuing 

I t  m y  be 

i r r a d i a t i o n  i n  order  t o  t r a n s f c r  t h e  

p a t i e n t  t o  t h e  medical c e n t e r  f o r  

t h i s  t ype  of s u r g i c a l  t rentmmt.  Tl~c ,  

o t h e r  t ype  of r a d i n t l a n  In ju ry  t h a t  

would r c q u i r e  s u r g i c a l  I n t e r v c n t i o i ~  

e x t e r n a l  I oca1 ' i r r a d  5 a t  ion ,  Cor 

example, t o  t h e  hands or f r c t .  

a 



ANS-3.7.2 (N-684)  

PIERCENCY CONTROL CENTERS FOR NUCLEAR POWER PLANTS 

3. Purpose and  Scope 

1.1 Purpose . . -  
This  i t anda rd  provides  guidance for 

t h e  development and implementation 

of emergency c o n t r o l  c e n t e r s  f o r  

nuc lea r  power p lan t s .  The p r i n c i p a l  

o b j e c t i v e  is to d e f i n e  t h e  types of 

emergency c o n t r o l  c e n t e r s  needed, a s  

well a s  t o  d e l i n e a t e  t h e  minimum 

requirements  needed to c a r r y  ou t  

the  cont ro l  cen te r s '  mission. 

1.2 Scope 

This  s tandard provides  requLrements 

and recommendations for t h e  mission,  

communications, ins t rumenta t ion ,  

and equipment a s soc ia t ed  wi th  each 

typc of control  cen te r .  The deci- 

s i o n a l  a i d s ,  manning requirements ,  

a n d  r e sources  are a l s o  enumerated. 

The communications s e c t i o n  covers  

tlic normal and a l t e r n a t e  means of 

connnunicetions. The dec i s iona l  

.ids cover both t h e  accjdcnt assess- 

ment and thc p r o t e c t i v e  a c t i o n  a rea .  

1 0 0 9 5 2 2  

1.3 Esc lu r ions  

. 1.3.1 Pub l i c  warning systems, 

ins t rumenta t ion  and equipmrnt per- 

formance s t anda rds ,  educat ion and 

t r a j n i n g ,  and c o n t r o l  center habi-  

t a b i l i t y ,  are.not with in  the scope 

of this s tandard .  

1.3.2 Recomnendations and 

requirements  for  s t a t e  and l o c a l  

emergency ope ra t ing  c e n t e r s  a r e  

not v i t h i n  t h e  scope of this s t an -  

da rd ,  however, guidance f o r  t h e  

establ ishment  of emergency opera- 

t i n g  c e n t e r s  for use  by support  

agencies  is included i n  Appendh A. 

2. Def i n 1  t i o n s  and Acronps  

c o r r e c t i v e  a c t i o n s .  Those measures 

taken t o  l e s s e n  the  degree of con- 

sequence of, o r  t o  terminate  RI\ 

emergency s i t u a t i o n  a t  o r  near the. 

cource 'of  t h e  problerr. i n  order t o  

prevent  an  uncont ro l led  release @ f  

r a d i o a c t i v e  material, or CG rcducc 

the nngnltude of a r e l case .  
L 
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emergency control center (ECC).  A 

f a c i l i t y  operated by the licensee 

for the purpose of evaluating and 

controlling emergency situations 
- -  

and coordinating emkrgency responses. 

exclusion area. That- area surround- , 

lng the reactor in which the reactor 

licensee has the aurhority t o  deter- 

mine a l l  actfvitics including exclu- 

s ion  or removal of personnel and 

property from the area (Ref. 10 CFR 

100.3(a)). 

net ional warning sys tern (NAWAS) . 
full period private line voice tele- 

phone network. 

A 

off-site. Areas outside exclusion 

area. 

on-sitc. Areas within exclusion area. 

protectjvc action. An action taken 

t o  avoid or reduce projected dosc. 

rccovery actions. An action taken 

to return to the norrral. situation. 

3.  Types of Emergency Control Centers 

3.1 Nuclear Plant Control Room 

3.1.1 Hission and Location. 

The Nuclear Plant Control Room shall 

be the initial on-sfte center of 

emergency control. The Nuclear 

Plant Control Room must be designed 

to evaluate and effect control over 

the 5nitial aspects of an emergency 

and initiate activities necessary 

for coping with the Initial phases 

of an emergency until such time that 

the Emergency Cont ro l  Center (ECC) 

can be established (see section 

3.3.1). These activities shall 

include: (1) continuous evaluation 

of the magnitude and potential con- 

sequences of an accident, (2) ini- 

t i a l  corrective actions, and (3)  

%nit ial not if icat ion of off -6 it e 

agencies i f  warranted. 

. _  
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communications wi th  t h e  emergency 

c o n t r o l  c e n t e r ,  and v i t h  appro- 

p r i a t e  o f f - s i t e  support  agenc ie s  

t c s p o n s i b l e  fo r  i n i t i a l  a c t i o n s .  

. .  - -  

A t  8 mfnhium, t h e  communications 

w i t h  t h e  various emergency con- 

trol c e n t e r s  shall i nc lude  normal 

te lephone c o m u n i c a t i o n s  and a n  

a l t e r n a t e  means. The a l t e r n a t e  

‘method may inc lude ,  depending on 

t h e  d i s t a n c e s  involved,  sound- 

powered te lephones,  two-vay radios, 

mjcrovave, o r  t h e  National Warning 

s y s  tern (NAPAS) . 
3.1.3 lnst rurnentot ion and 

Equipment. The instrumentat ion and 

equipment requirements  f o r  t h e  Con- 

trol Room s l la l l  i nc ludc  (1) i n s t r u -  

mentation t o  e v a l u a t e  the p r i n c i p a l  

p l a n t  v a r i a b l e s  i n d i c a t i v e  of thc  

p l a n t  s t a t u s  and f u t u r e  c o n d i t i o n s ,  

(2) inst rurncntat ion t o  e v a h a t e  t h e  

r c l c n s e  r a t e  of r a d i o n u c l i d e s  and 

t h e  meteorological  cond i t ions  ( i . e . ,  

wfnd speed, wind d i r e c t i o n s ,  and 

s t a b i l i t y )  a t  t h c  s i t e ,  (3)  a c c e s s  

t o  ins t rumenta t ion  f o r  r a d i o l o g i c a l  

s u r v e i l l a n c e ,  and (4) equipme3t 

necessary t o  ensu re  t h e  h a b i t a b i l i t y  

of t h e  Nuclear P l a n t  Control  Room 

dur ing  t h e  cour se  of an acc iden t .  

3.1.4 Decis iona l  Aids. The 
. -  

emergency personnel  s h a l l  have 

a c c e s s  t o  prepared i6Opleth dose 

curves (or t h e i r  equ iva len t )  f o r  

a broad range of r e p r e s e n t a t i v e  

r e l e a s e  rates o r  sou rce  terms. 

Given a monitored or c a l c u l a t e d  

source term and t h e  meteorological  

cond i t ions ,  t h e  information from 

t h e s e  curves can a s s i s t  i n  pro- . 

v i d i n g  an early estimate of the  

p r o j e c t e d  on- and o f f - s i t e  radio-  

l o g i c a l  impact and t h e  t ime a v a i l -  

a b l e  t o  irnplcnent p r o t e c t i v e  

a c t i o n s .  

3.2 The h’uclcar P l a n t  Company 

Headquarters ( i . e . ,  hone o f f i c e ) .  

Thc headquarters  shall provide the  

broad rangt  of support  uhjch is 

no t  jmmediately a v a i l a b l e  t o  thc 

nuc lcn r  power p l an t .  T h i s  r h l l  

3 



include (1) c o k u l t a t i o n  r ega rd ing  

engineer ing  and h e a l t h  p h y s i c s  

concerns, (2) l o g i s t i c - s u p p o r t  , 
(3) i n t e r f a c i n g  v i t h  government 

radiological a s s i s t a n c e  programs 

( i . e . ,  Interagency Radio logica l  

Ass is tance  P lan ) ,  and (4) legal, 

medical, and pub l i c  in format ion  

s e r v i c e s .  - 
3.3 Emergency Control  Center (EX). 

3.3.1 Mission and Location. 

An Emergency Control  Center (EX) 

s h a l l  be des igna ted  to  coord ina te  

e f f e c t i v e l y  all a s p e c t s  of an  emer- 

gency. 

and recommendations from t h e  

Nuclear P l a n t  Cant ro l  .Room, d i s -  

pa tch  and d i r e c t  a l l  mobile mer- 

gency monitor ing teams (see 4.11, 

r e c e i v e  d a t a  from t he  mobile teams,  

evaluate t h e  d a t a ,  Hncl make recom- 

mendations to  t h e  Nuclear Plant 

.Cantrol Room and/or  the Xuclear 

P l a n t  Company Headquatcrs personnel 

and t o  o f f - s i t e  agencies regard ing  

p r o t e c t l v c  and restorative a c t i o n s .  

The ECC s h a l l  r e c e i v e  d a t a  

The ECC shall be at  8 l oca t ion  

w 5 k h  f a c i l i t a t e s  the deployment of 

the emergency teams. 

3.3.2 Conmunications. The 

communications network of t h e  ECC 

shall have redundancy t o  assure  

c o m u n i c a t i o n  l ink;  vith the Nuclear 

P l a n t  Control  Room and off-site 

- .  - 

agencies .  

3.3.3 Ins t rumenta t ion  and 

Equipsent. All the ins t rumenta t ion  

and equipment n e c e s a r y  for the ECC 

t o  perform i t s  mission m h l l  be 

loca ted  e l t h e t  w i th in  t h i s  c e n t e r  

or  a t  s t r a t e g i c  l o c a t i o n s  which 

are r e a d i l y  a c c e s s i b l e .  Appendix D 

presen t s  a d e t a i l e d  list of the  

recommended t y p e s  of equipment. 

3.3.4 Decis iona l  Aids.  The 

ECC s h a l l  b v c  r a d i l y  ava i lab le  t? ic  

In fo rna t ion  needed t o  d e a l  wi th  all 

aspects of an emergency condi t ion  

includlng c o n t r o l l e d  copies of t i l e  

emergency p lan  and procedures. I n  

a d d i t i o n  t o  the isopleth dose curves 

or e q u i v s l m t  * t h i s  c e n t e r  should 



. .  . -  

have, f o r  example, the documentation 

in support  of t hese  curves,  d e t a i l e d  

maps of t h e  s i t e  and t h e  area 

included i n  t h e  d e t a i l e d  emergency 

p lan ,  access  t o  meteorological  fore-  

cast d a t a ,  drawings of the  p l a n t  

genera l  arrangements,  and cop le s  

of the  Environmental Report and t h e  

F i n a l  Safe ty  Analysis  Report and 

o t h e r  app l i cab le  up-to-date 

re ferences .  

3.4 Nuclear P lan t  A l t e rna te  Emer- 

gcncy Control Center.  The a l t e r n a t e  

ECC s h a l l  be e s t ab l i shed  and s h a l l  

have t h e  same minimum c a p a b i l i t i e s  

as t h e  Emergency Control Center (ECC). 

It may be e i t h e r  f ixed  o r  mobile. 

This  cen te r  i s  es t ab l i shed  i f  i t  

becones ncccssary  t o  evacuate  t h e  

primary c c n t c r .  The a l t e r n a t e  

cmergcncy c o n t r o l  cen ter  should 

be l oca t ed  o u t s i d e  of thc  exclus ion  

-area,  y e t  convenient ly  c l o s e  t o  t b c  

s i t e .  It should be loca ted  I n  t h e  

least p r w a l c n t  wind d i r e c t i o n ,  and 

should be loca ted  near t h c  c i t e  of 

. .  

local agency emergency opera t ions  

c e n t e r  (or ncar t h e  a r e a  where the  

Ctote vi11 p o s i t i o n  8 nob i l e  EX). 

The a l t e r n a t e  ECC nrey bc loca tcd  In 

8 mobile van, information c e n t e r ,  

or mcteorologfcal  - -  tower f a c i l i t y .  

4.0 Manning Requirements. The 

emergency c e n t e r s  s h a l l  be manned 

by s u f f i c i e n t  personnel t o  (1) 

coord ina te  t h e  a c t i v l t l e s  of t h e  

mobile  einergency monitor ing teams, 

(2) compile and e v a l u a t e  t h e  in fo r -  

mation and reconmendations t r ans -  

m i t t e d  by t h e  t iuclear P lan t  Control 

Room personnel ,  (3) comuunicate w i t h  

eech of the  c o n t r o l  c e n t e r s ,  and (4) 

coord ina te  the overall emergency 

plan.  Each ind iv idua l  shall be 

p r o f i c i e n t  i n  his a r e a  of respons i -  

b i l l  t y  . 
4 . 1  Mobile Emergency Xonltoring 

Teain. The mobile emergency moni- 

t o r i n g  t c a n  rncmbcrs shall bc predes- 

igna t e d  and shall have the  capzbj  1 its 
1 

t o  per fo rn  r a d i a t i o n  surveys,  ob ta in  

5 



samples for  rad ionucl ide  a n a l y s i s ,  

e s t a b l i s h  and pos t  r a d i a t i o n  and/or  

contamination area boundaries, mon- 

Injuries t o  personnel ,  adminis ter ing 

f irst  a i d ,  monitor ing p e r m n z e l  f o r  

cbntaminat ion,  implementing personnel 

i t o r  p l a n t  personnel ,  and de tcnn tne  decontamination procedures,  c o l l e c t -  

personnel  r a d f a t i o n  exposures. 

4.2 First Aid Teams and Personnel 

Decontamination. Tcani members s h a l l  

l n g  bioassay samples, and preparing 

r c r i o u s l y  in ju red  personnel for t r a n s -  

p o r t a t i o n  t o  a h o s p i t a l .  
_ -  

be predesignated and q u a l i f i e d  t o  4.3 Personnel Accountabi l i ty .  Per- 

carry o u t  t h e i r  r e s p o n s i b i l i t i e s .  sonncl s h a l l  be provided t o  a s c e r t a i n  

Team r e s p o n s i b i l i t i e s  s h a l l  i n c l u d e  that a l l  personnel i n  an a f f e c t e d  

eva lua t ing  t h e  n a t u r e  and ex ten t  of area have been evacuated and t o  a i d  

i n  l o c a t i n g  missing personnel .  

6 



. * *  APPENDIXES (Th Appendixes, which are inc luded =or information purposes 
on;J, are not a part of this stsndar I 

Appendix A 

The content of this Appendix is not considered to be a requirement for state 
and loca l  agencies. 
emergency operation centers. 
Used to the extent possible. 

It is intended to be a guide for the establishment of 
Existing facilities and tquipment should be 

4 . -  

Al. Local Emergency Operating Center 

(EOC) ( i f  applicable). 

The establishment of the Local 

EOC depends upon the resources and 

political structure of the of f - s i t e  

support agencies. The local EOC 

houses the Capabilities of the 

rad la t ion assessment organization, 

and in some cases it will also  

house the Civil Dcfense capabilities. 

The f a c i l i c y ( s )  selected for the EOC 

should have the basic accommodations 

necessary f o r  human habitation over 

an extended time period. 

M.1 Hission and Location 

The Local EOC serves as a coor- 

dinating point for local agencies. 

It is the location at which raw data 

I s  collected and tabulated. 

For nuclcnr power statians 

sited along rivers  or other clon- 

gated bodies of water, alternate 

EOC's should be located on either 

side of the vaterway. 

h e  selection - -  of a location for 

the Lacal u)C should be on a thorough- 

fare which is l i k e l y  to be passable 

in foul weather and in the l e a s t  

prevalent wind direction. 

A1.2 Communications. 

Redundant communiea t ion 1 inks 

should connect the Local EOC to 

the central state authority. These 

l i n k s  include a suitable mixture of 

telephone and radio. 

A1.3 Instrumentation and Equipment. 

A.  Radiation Fjeld Assessment: 

(1) G-).l end i o n  chamber rate 

meter6 for each survey team d t h  an 

additional SOX for replpcemcnt duc 

to failure or contaminatlon. 

(2) Pocket'dosimetffs 31' TU) 

hadges for posting in tlic environs 

for unattended monitoring; TLL) reader 
1 
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as r equ i r ed ,  dosimeter  charger  as 

requi red .  

(3) Prepared forms for each of 

t h e  above c o n s i d e r a t i o n s .  
- -  

B. I n h a l a t i o n  Assessmcnt: 

(1) Two c a l i b r a t e d  (AC-DC) air 

samplers  t o  accept  p a r t i c u l a t e  f i l t e r  

and iodine c o l l e c t i o n  media; a gen- 

e rous  s u p p l y  of f i l t e r s  and c a n i s t e r s .  

(2 )  A v a i l a b i l i t y  t o  a pu l se  

he ight  ana lyzer  (AC-DC) and  s u i t a b l e  

d e t e c t o r .  

(3) Prepared forms f o r  each of 

t h e  a5ove cons ide ra t ions .  

C. EOC P ro tec t ion :  

(1) P r o t e c t i v e  c lo th ing .  

(2) Self-contained brea th ing  

appa ra tus  o r  f u l l - f a c c  r i s p i r a t o r s  

with a gcnerous s u p p l y  of rep lace-  

ment c a r t  ridges. 

(3) A i r  sampler  as  per B ( 1 )  

above. 

(4) G-N and ion clismber r a t e  

nwtcrr;. 

( 5 )  InLr-.grnti.ng dclsimeters 

(pocket dosimeters or TLD) for EOC 

gurvefllance as per A ( 2 )  Bbove. 

( 6 )  Personnel  dOShCtCr6 for 

the EOC staff and team members. 

(7) ThyroLd blocking agent sup- 

p l y  s u f f i c i e n t  t o  l a s t  a week t o  bc 

provided €or teams and EOC s t a f f  5f 

t h e  use has been previous ly  approved. 

(8) Prepared forms f o r  record- 

lng  measured exposure of team members 

and EOC s t a f f .  

. .  D. Miscellaneous Items: 

Calcula tor .  

F l a s h l i g h t s .  

Tags,  l a b e l s ,  etc. 

Rope. 

Hasking tape.  

Plastjc trash bags. 

Signs.  

Soap o r  de t e rgen t .  

Cash. 

Emergency genera tor .  

Tool kit. 

Bat (.cries. 



. .  

A1.4 Decisjonal  Aids - 
Accident Assessment . 

The d e r i s j o n a l  a ids  used by 

t h i s  EOC &auld be t h c  same as those  

used by t h e  n u c l e a r  powcr p l a n t  and 

by o t h e r  Emergency Operating Centers.  

I tems should fnclude:  

a -  

(1) Topographic maps covering 

t h e  Emergency Plan  brer. 

(2) Transparent  p l a s t i c  t o  

cover maps. 

(3) Pre.pered i s o p l e t h s .  

(4) Elcteorologic c h a r t s  f o r  

e s t i m a t i n g  ground level concentra- 

t i o n s  by source he igh t  and s t a b i l i t y  

class. 

( 5 )  Wind roses for t h e  site. 

( 6 )  Cujdance f o r  s e l e c t i o n  of 

S t a b i l i t y  C h S S .  

(7 )  W r i t t e n  procedures.  

(8) k ' r j t t c n  po l i cy .  

( 9 )  Charts for conversion of 

d o s e  r a t e  t o  dose commitment. 

(10) Prepared forms for d a t a  

nanagemcnt . 

A1.S Decisional  Aids - 
P r o t e c t i v e  Actions.  

. T h e  assignment of responsi- 

b i l i t y  for t h e  s e l e c t i o n  of protcc-  

t i v e  a c t i o n s  f o r  the p u b l i c  vi11 

v a r y  considerably depending on 

p o l i t i c a l  s t r u c t u r e  and resource 
1 _ -  

o r g a n i z a t i o n  i n  t h e  p l a n t  env i rons .  

Decis ional  a i d s  used by a l l  organi- 

z a t i o n s  should be c o n s i s t e n t .  

Al. 6 Resources. 

Resources a v a i l a b l e  t o  t h e  Local 

EOC vi11 include some p a r t  of t h e  

human and m a t e r i a l  r e sources  vhich 

county and s t a t e  government vould 

deploy i n  t imes of conventional 

crisis. Simi la r  resource augmen- 

t a t i o n  from Federal  agencies  having 

r e s p o n s i b i l i t i e s  for r a d i a t i o n  pro- 

t e c t i o n  is a v a i l a b l e .  Planllillg 

ac t iv i t ies  should inc lude  considcr- 

a t i o n  of t h e s e  r c sources  and the 

w r i t t e n  procedure through vhich the 

c f f e c t i v c l y  used. - 
3 
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A2. County Emergency Operating 

Center  (CEOC) ( i f  app l i cab le ) .  

I f  t h e  s e l e c t i o n  of p r o t e c t i v e  

actions is p a r t  of <he nission of 

t h e  County EOC, t h e  d e c i s i o n a l  a i d s  

descr ibed  i n  s e c t i o n  A3.5 should be 

a v a i l a b l e - t b  t h e  County EOC. 

A 2 . 1  Mission and Location. 

The mission of t h e  County EOC 

is one of coord ina t ing  the effort 

of l o c a l  agencies  a n d  o rgan iza t ions  

5n t h e  emergency response.  The . . 

mission should inc lude  coord ina t ion  

of d i s s m i n a t i o n  of warnings, t r a f -  

f i c  c o n t r o l ,  s h e l t e r ,  feed ing ,  t r a n s -  

p o r t a t i o n ,  s e c u r i t y ,  and f i r e  pro- 

t ect ion. 

A2.2 Corrmmications. 

Relj.able, a l t e r n a t e  communi- 

c a t i o n  l i n k s  chould e x i s t  wi th  t h e  

f a c i l i t y ,  t h e  s t a t e  or state a r e a  

EOC, and v i t h  thc EOC for each 

surrounding county.  

h2.3 Tns t rumnta t fon  a n d  C q u i y m m t .  

XnStTUZIClltJt . fOll  nnd equipment 

for the asscssmcnt of m d i n t i o n  

l e v e l s  ahould be a v a i l a b l e .  

A2.4  Decis iona l  Aids - 
Accident Assessment. 

The assessment of acc ident  

consequences should be provided 

by t h e  f a c i l i t y ,  or by agencies  

having t h a t  r e s p o n s i b i l i t y .  
. -  

A2.5 Decis iona l  Aids  - 
P r o t e c t i v e  Action. 

The assessment of p r o t e c t i v e  

actions should be provided by the  

organiza t ion  which rccounendcs t h e  

prot e ct i v e  ac r ion. 

A2.6 Resources. 

Resources a v a i l a b l e  t o  the  Coiinty 

EOC Vi11 Include t h e  hunan a n d  matcr- 

3al resources  which t h e  county govcrn- 

m a t  has a v a i l a b l e  t o  meet conventional 

c r i s e s .  S imi l a r  resource  augmentation 

I s  a v a i l a b l e  from state  and Federal 

agencies  and from p r i v a t e  organiza- 

t i o n s  having i n t e r e s t  111 public  ht~i13Lh 

and walfore.  Written procedures ~ 

through which the  resources can bc 

aCCe66ed and effectively uscd should 

be dcvclopcd. 

A 
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A3. S t a t e  Emergency Operat ing 

Ccnter  (SEOC) ( i f  appl icable) .  

S t a t e .  EOC's m a s  include t h e  

S t a t e  EOC f a c i l i t y  f~ o r  nea r  t h e  

s t a t e  c a p i t a l  as vcl l  as S t a t e  

Area EOC's. 

A3.1 Nisslon and Location. 

The S t a t e  EOC is a f a c i l i t y  

uhlch  provides  s t a t e  government 

u i t h  a c e n t r a l  l o c a t i o n  from which  

t h e  emergency func t ions  of s t a t e  

government may be c a r r i e d  o u t  i n  

response t o  emergency condi t ions .  

Thc S t a t e  EOC should be t he  cen te r  

from which: (1) ass i s t ance  t o  

county and l o c a l  gove.rment is 

coordinated;  ( 2 )  r a d i o l o g i c a l  data 

and acc ident  a n a l y s i s  I s format ion  

a r e  s e n t  f o r  eva lua t ion  a n d  deci- 

s i o n ;  and (3) I n s t r u c t i o n s  for 

t ak ing  p r o t c c t l v e  a c t i o n s ,  f o r  

tccovery and f o r  o ther  appropr i a t e  

d i r e c t i o n s  u3ll o r i g i n a t c .  

The S t a t e  EOC is a f a c i l i t y  

vliich I s  a l ready  511 exis tence .  It 

c a p i t a l  or f n  a l o c a t l a  convcnient 

t o  thc s t a t e ' s  chief exccut lves  and 

key staff. 

A3.2 C m u u i c a t i o n s .  

The S t a t e  EOC should have redun- 

dant  communicaflkns s y s t e m s  wi th  each 

County EOC, w i t h  t h e  nuc lea r  p l a n t  

emergency c o n t r o l  c e n t e r ,  w i th  t h e  

S t a t e  EOC i n  each neighboring s t a t e ,  

and with  key Fede ra l  EOC's. I n  the  

event t h a t  t h e  Local EOC i o  not  i n  

r o u t i n e  ope ra t ion ,  the comunlca t  ion 

l i n k s  (redundant) between t h a t  f a c i l -  

i t y  and S t a t e  EOC should be estab- 

l i s h a b l e  in a t ime per iod  cons i s t en t  

with t h e  a r r i v a l  time of t h e  s t a f f  of 

t he  Locel EOC. These communicatioas 

l inks 'may inc lude :  

Na t 1 ona 1 Comuni ca t ion Voice 

System (CDMVS)* 

h 'a t iona l  Cdmrunfcation Tclc- 

typewri te r  Spstcrc (CDXATS)* 

NatSonal Radio System (CDSziRS)" 

----e 

* These arc a v a i l a b l e  a t  the k t . 7 t C  
l e v e l  Cor interstate and stiiLc- 
Federal-coix~unicot icn.  

is usual ly  s i t w t c d  i n  the s t a t e  
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Nat iona l  Warning System (NAWAS) 

F e d e r a l  Tel ecoimunicat i ons  

Systcm (FTS) 

Wide brea Telcplione Se rv ice  
- -  

( W A S  1 

Radio Auateur C i v i l  Emergency 

S e r v i c e  (RACES) 

Emergency Broadcast System (EBS) 

S t a t e  Radio Services:  for 

example: S t a t e  P o l i c e ,  Highgay 

Department, Fish and Came Commis- 

s i o n s ,  F o r e s t  F i r e  Network, Nat iona l  

Guard, etc.  

h3.3 Instrumentat ion and Equipment. 

The S t a t e  EOC o r d i n a r i l y  needs 

no s p e c i a l i z e d  in s t rumen ta t ion  and 

equipment beyond t h a t  needed for 

convent ional  emergencies. 

A3.4  Decis iona l  A i d s  - * 

Accident Assessment. 

The d e c i s i o n a l  aids used i n  

t h e  S ta te  EOC for  acc iden t  assrssmcnt  

should he tlic same a s  those used 

by thc  i i i iclcnr p o v r ~  pliint t*inc-rg;cncy 

c o n t r o l  cctrLcr arid by thc L o c a l  EOC. 

T l ~ c  S L o t r  EOC should also hnvc rcady 

Access t o  t h e  F i n a l  S a f e t y  Analysis 

Report f o r  each f a c i l i t y .  

EOC should have a v a i l a b l e  A w r i t t e n  

procedure f o r  t h e  r e c o n c i l i a t i o n  of 

t h e  v a r i o u s  k inds  of incoming d a t a  

and Information s o  as t o  al lov  e f fec -  

t i v e  decision-making i n  acc iden t  

assessment and doEe p r o j e c t i o n s .  

The S t a t e  

A3.5 Decisional  Aids - 
P r o t e c t i v e  Actions.  

The S t a t e  EOC should have 

a v a i l a b l e  a v r i t t e n  procedure for 

t h e  s e l e c t i o n  and implementation 

of s p e c i f i c  p r o t e c t i v e  actions. 

This procedure should t a k e  i n t o  

cons ide ra t ion  dose p r o j e c t i o n ,  

weather,  populat ion d i s t r i b u t i o n ,  

and any p e r t i n e n t  demographic o r  

geographic c o n s t r a i n t s .  

A s h i l a r  procedure for re.noval 

of r e s t r i c t i o n s  should he a v a i l a b l e .  

A3.6 Resource6. 

The resources avallohla t o  

th? S t a t e  FDC w i l l  jnclurlc the iiur.i:iP 

and material r c sourccs  which a r c  

orgftnized . tu n z r t  conventional 

12 



crises. Resource augmentation 

from Federal agencies and p r i v a t e  

1009534 

organizations should be assured 

throu&h preplanned procedures.  
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Appendix B 

lnst rumcntat ion and Equipment for t h e  Emergency Control Centcr 

81. Emergency Supp l i e s  ~ 

81.1 Instrument K i t  

(1) Survey Meter (By) Low Range 

(capable of measuring < 0.2 mR/hr) and 

t h i n  window (< 5 mg/cm'). 

(2) Survey Meter (y) High Range 

(capable of measuring a t  l e a s t  2 5  

K/hr). 

(3) A i r  Sampling Equipment (capa- 

b le  of drawing >10 cfm). Operated by 

e i t h e r  b a t t e r y  (auto b a t t e r y  1s good) 

or by a p o r t a b l e  gene ra to r  which is 

included with the k i t .  Wet s t r e n g t h  

f i l t e r  paper p l u s  cha rcoa l  (or equiv- 

a l c n t  media) c a n i s t e r s  must be 

suppl ied f o r  each type of a i r  sam- 

p l i n g  equipment. 

(4) Alpha  Survey Nctcr (only 

nccdcd if a cmitt 'crs arc c1 substan- 

t f o l  por t ion  of t h c  liourcc term). 

. ( 5 )  Sanplc Counting Equipment, 

A singlc! chanircl a n d y z c r  (bat tcry/hC 

operated 1s p r e f e r a b l e )  and Naf crys-  

t a l  f o r  count ing charcoal  c a r t r i d g e s  

f o r  '"I. 

of noble  gases  t o  halogens makc it 

imposslble  t o  i n t e r p r e t  t h e  charcoal  

c a r t r i d g e  wi th  a survey meter) .  The 

Nal c r y s t a l  should be s t a b i l i z e d  so 

that t h e  s i n g l e  channel ana lyze r  

does n o t  d r i f t  . 

(The probable  high r a t i o  

(6) Personncl Dosimetry (enaugli 

f o r  each emergency-team member p l u s  

personnel  manning t h e  c o n t r o l  room 

and ECC). Each person should have 

a TLD o r  fi lrr .  badge p l u s  a high range 

(0  - 20 R) pocket dosimeter.  Low 

range pocket doslmetcrs  (0 - 200 mR) 

are  o p t j o n a l .  Pocket dosimeter 

cha rge r s  a rc  a l s o  nccdcd. 

(7) Stopwatch. 

(8) Check or Cal i b r a t  jon Soutrc~s 

for Instrumcnts.  

t 
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B1.2 Data or Reference Kit (available 

for use). 

(1) . Utllity Emergency Plan 

and Implementing Procedures. 

(2) State Nuclear Emergency 

Plan and Implementing Procedures. 

(3) Site Specific Area Haps 

(marked w i t h  cardinal polar coordi- 

nates, 22-112' sectors, u i t h  sector 

splitting north).  Additional road 

maps may be needed. 

have preselected monitoring points 

mar ked on them. 

All maps should 

(4) List of Directions to Pre- 

selected Monitoring Points. 

( 5 )  Emergency Assignment Board 

(team lists, assigmcnts, etc. I .  

( 6 )  Forms for Surveys, Samp1.e 

Counts, Exposure Records, Emergency 

Lag Book. 

(7) Telephone Notification Lists. 

(8) Applicable Sections of 

Final Safety Analysis Report (FSAR) 

and Fhvlronmcntal Rcport (ER) 

(demography, land use, milch animal 

censuo, environmental monitoring 

program, meteorology). 

Calculating the Expected Doses from 

Airborne Relwses. 

(10) Plent Layout Dravings 

(buildings and overall site). 

(11) Note Pads, Pencils, Pens, 

Ihrkfng Pens. - .  - 
. -  

81.3 Protective Clothing Kit 

(1) Coveralls 

(2) Cloves (heavy and light). 

(3) Head Covering. 

(4) Shoe Covers. 

(5) Respirators. 

(6) Plastic S L I t s .  

(7) Tape (wide, masking). 

(8) Plasric Bags for Clothfng. 

81.4 First Aid Kit and Skin Uecan- 

tamination Kit. 

(1) First  Aid Supplies. 

(2) Stretchers and Blankcts. 

(3) Dccontaninat ion Supplies. 

B1.5 Corimurrications Kit. 

radios) for Knergcncy Teams. 

(2) 

Rooa and ECC. 

Tuo Way Radio for Cmttol 
a 
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B1.6 Sample Co l l ec t ion  Kit. 

(1) P l a s t i c  Bags (var ious  

s i z e s ) .  

(2) P l a s t i c  BoEtlei (var ious  

aizes) . 
(3) Hasklng Tape. 

(4) Grease Penci l .  

( 5 )  Marking Pen. 

B1.7 Hiscc l laneous  Suppl ies .  

(1) Spare Batteries for a l l  

Instruments  and E q u i p c n t .  

(2) Signs,  Ropes, Flares. 

(3) High I n t e n s i f y  Portable 

Lanterns .  

(4) F l a s h l i g h t s .  

( 5 )  Smears and Envelopes. 

( 6 )  h o e s  for Autos. 

(7)  Coins f o r  Telephones. 

( 8 )  Syphon and Cas Cans. 

1;1 .E Decision21 Aids  - 
Accident Asscssmcnt. 

(1) us ( ;cological  Survey 

toyographic n ~ p  scale  covering 

the cruergeacy p lan  arcat is 

r equ i r ed .  

22-1/2' p o l a r  coord ina te s  vLth 

It should be nrarked i n  

sector 1 centered  on nor th .  

(2) Up-to-date meteorological  

data  i o  requi red  (a preplanned form). 

(3) Up-to-date source  r e l e a s e  

term d a t a  (a prepJanned form). 

(4) S i t e  s p e c i f i c  I s o p l e t h s  or 

equ iva len t  fo r  vary ing  meteorological  

. cond i t ions  for es t imat ion  of o f f - s l t c  

dose commitment. 

( 5 )  Calcu la t iona l  table6 for  

v a t e r  r e l e a s e  dose commitment. 

81.9 Decis iona l  Aids - 
Protec  t l v e  Act Ions. 

(1) Demographic d a t a  from FSAR. 

and ER. 

(2) Land use data from FSAR 

and ER (especially farm and milch 

animals l o c a t i o n s ) .  

(3) Lists of dovnstrcam water 

U S C r F ,  marinas,  and other hydro- 

logical data. 

(4) Hetcoro logica l  da ta  from 

FSAR and ER. 
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7. Medical Treatment 

Radiation i n j u r i e s  that vould 

' bc t c f c r r c d  t o  tlic crnter  for  mcd- 

i c d  treatment inc lude  i h e  p a t i e n t  

who receives a high total body 

exposure in which an eventua l  bone 

marrov dcprcssion I s  expec ted ,  and 

the h igh  l eve l  i n t e r n a l  contasi- 

n a t i o n  vhich nay require  s p e c i a l i z e d  

b ioassay  and decorporation therapy. 

.- L 
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L RADIOLOGICAL PIERGEN= PREPAREDNESS EXERCISES 

FOR NUCLEAR P M R  PLANTS 

1. Purposc’and Scope a -  

1.1 Purpose.  The development of emer- 

gency p l ans  and procedures  should 

provjde  f o r  t e s t i n g  and eva lua t ing  

t h e  emergency response organiza t ion  

and dec i s ion  making processes .  To 

test  and eva lua te  emergency p l ans  and 

procedures ,  e x e r c i s e  scena r ios  should 

be used f o r  d r i l l s  o r  exe rc i se s .  

Emergency e x e r c i s e s  are t r a i n i n g  

a c t i v i t i e s  t h a t  require a substan- 

t i a l  e f f o r t  t o  p lan  and coord ina te  

e f f e c t i v e l y .  The e x e r c i s e  t r a i n s  

personnel  who vould be expected t o  

p a r t i c i p a t e  i n  t h e  emergency response.  

Eniergcncy e x e r c i s e s  should be 

conducted as r e a l i s t i c a l l y  as pos- 

sible. A r e a l  emergency w i l l  na tu ra l -  

ly impart s t r e s s  on emergency response 

personilel  and t h e i r  o rganiza t ions .  

Exe rc i se s  shouid be dcsfgned t o  duyl l -  

cate t h i s  sense  of stress i n s o f a r  as 

prac t ica l .  h important  element of 

t e s t i n g  the  emergency response i s  t o  

ensure  t h a t  p rov i s ions  have been made 

f o r  observa t ion ,  eva lua t ion , - and  _ -  

c r i t i q u i n g  each exe rc i se .  These 

eva lua t ions  and c r j t i q u e s  should be 

used t o  improve and r e v i s e  tmergency 

p l a n s  and procedures where requi red .  

1.2 Scope. This  s tandard  provides  

requirements  and.recormnendations f o r  

emergency preparedness  exercises ’ 

involv ing  the  i n i t i a l  a c t i o n  required 

t o  gain c o n t r o l  of t h e  emergency 

s i t u a t i o n  and t o  p r o t e c t  p l a n t  per- 

sonnel  and the gene ra l  publ ic .  

Although t h i s  s tandard  docs not 

i nc lude  d e t a i l e d  acc iden t  scenar ios ,  

i t  does provide c r i t e r i a  regarding 

t h e  frequency, type, a n d  scope of 

e x e r c i s e s  needed and e x t e n t  of 

r ea l i sm ncccsss ry  fo r  t he  exerc ise  
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t o  be e f f e c t i v e  and  educa t iona l .  

Detailed acc ident  scenarios shall be 

developed by thc p a r t i c i p a t i n g  or8an- 

l z a t i o n s  f o r  each f a c i l i t y  for each 

e x e r c i s e  - t o  i nc lude  the. guidance 

provided by this s tandard .  This 

6tandnrd inc ludes  emergency exercises 

Involving the  f a c i l i t y  i t s e l f ,  o t h e r  

u t i l i t y  siipport groups, os  well  a s  

o f f - s i r e  agencies  and cr i te r ia  for 

t h e  c r i t i gu , e  of an 

1.3 Exclusions 

Thc fol lowing 

exe rc i se .  

a r e  excluded: 

Deta i led  Accident Scenarios .  It 

is not  t h e  purpose of t h i s  s tandard 

t o  develop d e t a i l e d  acc ident  sce- 

narios t o  be folloIzcd i n  emergency 

prcparcdncss exe rc i se s .  

Pos t-Ac c idcn t Res tora t ion  and 

Recovery. This  standard does n o t  

deal  w j t l i  t he  post-accident r c s t o r a -  

I jon and recovery oIcr r t t ions  asso- 

cfnt.cd with thc ctocrgcnry. 

2. D e f i n i t i o n s  

2.1 D r i l l .  A .  superv ts rd  l n s t r u c ~ i o n  

period e i m r d  e t  dcvclopins a n d  

main ta in ing  s k i l l s  i n  a p a t t l c u l a r  

opera t ion .  A d r i l l  is o f t e n  a com- 

ponent of an exe rc i se .  

2.2 Exercisc. An event  t h a t  t e s t s  a 

major p o r t i o n  of t h e  bas i c  elements 

e x i s t i n g  wi th in  en Emergency Prepsred- 

ness Plan/Organizat ion.  This - event 
should demonstrate . _  the  c a p a b i l i t y  of 

t h e  ernerecncy preparedocss  organfzn- 

t i o n  t o  coyc with a r ad io log ica l  ewer- 

grncy which could resu l t  i n  off-site 

consequences. 

3. Trainine 

3.1 General.  Ind iv idua l s  having emcr- 

gency assignments,  f o r  example, enicr- 

gency coord ina to r s  ; p l a n t  opera t jons  

staff r e spons ib l c  for acc ident  assess- 

ment, dose pro jec t ion ,  and dec is ion  

making; r a d i o l o g i c a l  monitoring t c u m r ; ;  

f i r c  br igades ;  r e p t i i r  and danagc con- 

tro l  teams; first  aid and rescuc 

t e a m s ;  l o c a l  s e r v i c e s  including f i r c  

f i g h t i n g  support personncl;  medical 

2 



in t h e  performance of t h e i r  d u t i e s ,  

knw t h e  l o c a t i o n  and ope ra t ion  of 

equipment I n  order t o  e f f e c t i v e l y  

perform dur ing  ,an  emergency. Such 

tr l thing shall be accomplished by 

formal i n s t r u c t l o n  and conducting 

periodic d r i l l s  t o  test segmcnts of 

t h e  o v e r a l l  plan.  Of f - s i t e  organi- 

z a t i o n s  who a r e  t o  provide support  

i n  t h e  emergency response shnuld 

also be t r a i n e d  wi th  r e spec t  t o  t h e  

o rgan iza t ion ' s  i n t e r f a c e  wi th  t h e  

. . -  . .  

l i c e n s e e ' s  emergency p l an  and any 

spec ia l i zed  r a d i o l o g i c a l  training as 

it rclores t o  t h e i r  response role. 

3.2 Types of Tra in ing  

3.2.1 Formal I n s t r u c t i o n .  

The forms1 i n s t r u c t i o n  method i s  

designed t o  i n s t r u c t  i n d i v i d u a l s  to 

3.2.2 Drills. Drills involving 

varying numbers of personnel a n d  

o rgan iza t ions  s h a l l  be used t o  pro- 

v ide  practfcol t r a i n i n g .  When con- 

duc t ing  such a drill, emphasis should 

be on the e f f c c t l v e n e s s  of procedures 

and use of a c t u a l  emergency e q u i p -  

ment. Obscrvcrs shall be assigned 

t o  eva lua te  the performance of the 

p a r t  i c i p n n t  s. 

3.2.3 Lesson Plans .  Lesson p lans  

s h a l l  be developed ( o u t l i n e  or d c t a i l )  

f o r  both formal  and d r i l l  i n s t r u c t i o n .  

3.2.4 Records. Records of plant 

and o f f - s i t e  personnel  who have par- 

t i c ipa ted  i n  emergency response 

t r a i n i n g  s h a l l  be maintained.  

4. Conduct of Exerc ises  

accomplish t h e i r  mission as i t  r e l a t e s  4.1 General.  Advance planning vi11 

t o  t h e  enicrgency plan. The amount mjximize the  b e n e f i t s  t ha t  can be 

of time r equ i r ed  for formal instruc- 

t i o n  vlll depend o n  t h e  ma te r i a l  t o  

bc covered and t h e  needs of ind iv id-  

obtained hy personnel  p a r t i c i p a t i n g  

I n  the  cxcrc ise .  Exerc ises  arc J 

form. of on-the- job t r r l n i n g  and 

uals p a r t i c i p a t i n g  in the t r a i n i n g .  t e s t i n g  of s k i l l s  and cquipmenL 

L 
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t h a t  pcrsonnel will r e q u i r e  i n  t h e  

event  of emergencies. 

4 .2  Frcqucncy 
- -  

4.2.1. Exercises. An e x e r c i s e  

s h a l l  be conducted at least annual ly  

t o  t e s t  and eva lua te  on - s i t e  and o f f -  

s i t e  emergency c a p a b i l i t y  (personnel 

and equipment) t o  execute  t h e  respec- 

t i v e  po r t ion  of the  emergency plan.  

4 . 2 . 2  D r i l l s .  D r i l l s  t o  t e s t  

smaller  segments of t h e  p lan  should'  

be hc1.d more frequently than exer- 

cises. 

4.3 Planning 

4.3.1 Planncr.  A planner  shall 

s h a l l  be appointed t o  accomplish t h e  

advance planning requi red  t o  con- 

duct  a successfu l  exe rc i se .  The 

Planncr s h s l l  coordinate t h e  e x e r c i s e  

with r c y r c s e n t a t i v z s  of t h e  involved 

nuc lea r  f a c i l i t y ,  cr f i - s i t e  support  

ngencics ,  and gndiv idua ls  from 

priate .  Tlic nunthcr. of fridiu5duals 

contac ted  should be cons i s t en t  v f t h  

the scope of t h e  e x e r c i s e s  t o  be 

conducted . 
4.3.2 Funct ion of Planner .  The 

planner  shall s e l e c t  t h e  cxe rc i se s ,  

d e f i n e  t h e  o b j e c t i v e s ,  p rcparc  a 

d e t a i l e d  e x e r c i s e  sccna r lo ,  and 

determine that  adequate  r e sources  
- -  

t o  conduct the exe rc i ae  a r e  a v a i l a b l e .  

4.3.3 P a r t i c i p a t i o n  by Off-site 

Support  Agencies. The planner  shall 

c o n t a c t  a p p r o p r l a t e  o f f - s i t e  support  

egenc le s  t o  determine t h e i r  level of 

p a r t i c i p a t i o n  and t h c i r  agreement on 

the d a t e  and time d e n  t h e  exe rc i se  

is of prcannounced type.  

l i s t  of 'off-si  t e  support  agencies 

should bc prepared i n d i c n t i u g  which 

of t hese  agencies  has agreed t o  

p a r t i c i p a t e  and the ex ten t  of t h c i r  

p a r t i c i p a t i o n  in t h e  c i e r c i s c .  1111s 

listing should become par t  of thc  

A complete, 

scenario 

4.3.4 Publ ic  I n l o r m t j o n .  Locnl 

ncvs medja pcrsonnel should Iic con- 

t ac t ed  dur ing  the  plnnning stagc and 
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should be informed of t h e  d r i l l  o r  

e x e r c i s e  p l ans .  

4.3.5 L i s t  of Simulated Events. 

The planner  s h a l l  p repare  a l i s t i n g  

of t v e n t s  t o  be simulated which a r e  

recognized as events  t h a t  could occur. 

. .  . . .  

dur ing  an a c t u a l  emergency. 

4.4 Scenar ios  

4 . 4 . 1  Prepa ra t ion  of Scenarios. 

A scena r io  f o r  each exe rc i se  shall 

be prepared. The scena r io  s h a l l  

inc lude ,  but is  not l i m i t e d  t o ,  t h e  

fol lowing:  

(1) The b a s i c  o b j e c t i v e ( s )  of 

t a c h  exercise. 

(2) The d a t c ( s ) ,  t ime per iod ,  

p l a c e ( s ) ,  and p a r t i c i p a t i n g  

o rgan iza t ions .  

(3) Thc s lmulated events  requi red  

in Sec t ion  4.3.4. 

(4) A tinre schedule  of real and 

simulnted i n i t i a t i n g  events .  

(5) A n a r r a t i v e  summary descr ib-  

ing  tlic conduct of t h e  cxer- 

cisc t o  inc lude  such things 

as 6fmulatCd c a s u a l t i e s ,  off- 

r l  t e  f i r e  department assls- 

tance ,  r e scue  of pcrsonncl , 

u t i l i z a t i o n  of p r o t e c t i v e  c lo th-  

i ng ,  deployment of r ad lo log lca l  

monitor ing teams, public j n fo r -  

mation a c t i v i t i e s .  

(6) Arrangements for q u a l i f i e d  

obse rve r s  and i d e n t i f i c a t i o n  

of Observers.  

4.5 Conducting t h e  Exerc ise  

4.5.1 Observers.  In order  t o  

determine vhe ther  the on-s i te  and 

o f f -6 i t e  emergency p l ans  and the  

o rgan iza t ions  t h a t  a r t  descr ibed i n  

t h e  p lans  are operable, t h e  exer- 

cise s h a l l  be observed by personnel 

f a m i l i a r  wi th  t h e  emergency plans.  

The planner  should provide f o r  

t h e  appropriate  number of observers  

t o  eva lua te  and c r i t i q u e  t h e  exer-  

cise. Observers should tncludc 

r e p r e s c n t a t i v e s  of par t ic fpe t i r lg  

off-site agencies .  

4.5.2 Duties -of Ohscrvcrs. 

Ohscrvcrs shall pcrform the  f c ~ I l a * ~  

lng func t ions  bcfore, during, alld 

a f t e r  thc  exe rc i se :  

1009543 
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(1) Develop a s c e n a r i o  c r i t i que  

eheet f o r  t h e i r  s p e c i f i c  a r e a  

of obscrva t ion .  
- -  

(2) During the  cxerc lse ,  t h e  

observers  should d i s t r i b u t e  

s imulated in f  ornu t ion pro- 

v i d e d  by t h e  planner  necessary  

f o r  t h e  p a r t j c i p a n t s  t o  e f f e c t  

a c t i o n s  appropr i a t e  t o  t h e  

s i m u l a t e d  acc iden t .  

(3) Throughout t h e  e n t i r e  exer- 

c i s e ,  t h e  observers  s h a l l  . 

no te  p e r t i n e n t  Ind iv idua l ,  

group, and equipment per- 

f ormancc. 

(4) Upon completion of t h e  exer- 

cise, t h e  obse rve r s  shall 

meet with  t h e  planner  t o  

review und d i s c u s s  the per- 

formance and complete t h e  

scena r io  c r i t i q u e  s h e e t s  

l i s t i n g  coments  and remni- 

recomnwndnt ions. 

5.1 Cr i t ique  of Lxkrcisc.  

s11n11 hr! sclictulcd at  rhc  roncluelon 

A crltiquc 

of t h e  e x e r c i s e  t o  eva lua te  personnel 

performance. The Critique should be 

cbnducted a8 soon a8 pr8ctlcable 

after the e x e r c i s e ,  and a formal 

eva lua t ion  should r e s u l t  from the  

critique. The eva lua t ion  mhould be 

in w r i t t e n  form and should 'include, 

but  n o t  be l imi t ed  t o ,  t h e  following: 

(1) Ind iv idua l ,  group, and 

equipment pcrformance. 

( 2 )  S p e c i f i c  comments an6 rec- 

omendations t o  improve 

i opera t ions .  

(3) Brief summation of t h e  over- 

all exe rc l se .  

P a r t i c i p a t i n g  o f f - s i t e  agencies  should 

conduct a a h i l a r  critique of t h e i r  

performance fol lowing the e x e i s c ,  

where appropr ia te .  j 

r I 

5.2 Docuc~cn t~ t ion .  Upon complction, 

&he eva lua t ion  shall be submitted to 

plant  aansgcnient and t o  t h o t c  rCbf011- 

t 009544 
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