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OPERATORS GUIDE: ATMOSPHERIC RELEASE ADVISORY CAPABILITY (ARAC) . 

In  t h i s  r e p o r t  we desc r ibe  c a p a b i l i t i e s  and s e r v i c e s  of t he  Atmospheric 

Release Advisory Capab i l i t y  (ARAC). We o u t l i n e  t h e  ARAC s i t e  system and de- 

s c r i b e  i t s  ope ra t ing  procedures  and i n t e r a c t i o n s  wi th  t h e  ARAC c e n t r a l  f a c i l i t y  

l oca t ed  a t  LLL. ARAC is  designed t o  h e l p  o f f i c i a l s  a t  designated ERDA s i t e s  

and o t h e r  l o c a t i o n s  i n  e s t ima t ing  t h e  e f f e c t s  of atmospheric r e l e a s e s  of rad io-  

nuc l ides  o r  o t h e r  hazardous m a t e r i a l s  by i s s u i n g  rea l - t ime a d v i s o r i e s  t o  guide 

them i n  t h e i r  planning.  

SITE FACILITY 

ABSTRACT 

INTRODUCTION 
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ARAC is  a  s e r v i c e  t o  a s s i s t  designated ERDA s i t e s  and o t h e r  l o c a t i o n s  i n  

e s t ima t ing  the  e f f e c t s  of t h e  r e l e a s e s  of r ad ionuc l ides  o r  o t h e r  t o x i c  mate- 
I 

r i a l s  t o  t h e  atmosphere. ARAC provides,  i n  rea l - t ime,  a  s e r i e s  of a d v i s o r i e s  

from which r e spons ib l e  o f f i c i a l s  can a c t  i n  t h e  event  of sudden emergency o r  

r o u t i n e  atmospheric r e l e a s e .  These a d v i s o r i e s  a r e  based on c a l c u l a t i o n s  from 

numerical models wi th  i n p u t  da t a  from t h e  s i t e  of r e l e a s e ,  a s  we l l  a s  on 

meteorological  d a t a  from n a t i o n a l  weather agencies .  State-of- the-ar t  technol- 

ogy f o r  communications, d a t a  handl ing,  and dose conversion a r e  used i n  t he  ARAC 

system. 

ARAC responds t o  r e l e a s e s  from those  des igna ted  ERDA s i t e s  t h a t  have been 

proper ly  equipped f o r  t h e  purpose, and can respond a l s o  t o  r e l e a s e s  o r  t h r e a t s  

a t  o t h e r  l o c a t i o n s  around the  world, provided information about  t h e  source  of 

r e l e a s e  can h e  obta ined .  The ARAC c e n t r a l  f a c i l i t y  (ACE'), l oca t ed  a t  Lawrence 

Livermore Laboratory, s e rves  a s  t h e  cen te r  f o r  d a t a  a c q u i s i t i o n ,  assessmenrs,  

and communications f o r  ARAC. During normal ope ra t ing  cond i t i ons ,  environmental 

d a t a  t oge the r  w i th  any messages from ARAc-serviced s i t e s  ( s i t e  f a c i l i t i e s )  

would b e  t r ansmi t t ed  a t  4-h i n t e r v a l s  t o  t h e  c e n t r a l  f a c i l i t y  f o r  processing 

and s to rage .  I n  event  of an emergency, a  d a t a  and vo ice  communication would 

be immedia.tely e s t a b l i s h e d  between t h e  s i t e  and t h e  c e n t r a l  f a c i l i t y .  
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Each ARAC-serviced s i te  has  a  minicomputer t h a t  can a c q u i r e ,  a s s e s s ,  and 

communicate l o c a l  da t a .  On demand, t h e  s i t e  f a c i l i t y  cont inuous ly  c a l c u l a t e s  

and d i s p l a y s  Gaussian d i f f u s i o n  esCimates f o r  c l o s e  (<5 km) downwind - l oca t ions  

us ing  c u r r e n t  l o c a l  meteoro logica l  da t a .  The s i t e  f a c i l i t y  a l s o  t r ansmi t s  such 

l o c a l  meteoro logica l  measurements t o  t h e  ACF, and from t h e  ACF i t  r e c e i v e s  f o r  

g raphic  d i s p l a y  e s t i m a t e s  of r e g i o n a l  (<I00  km) e f f e c t s .  

S i t e  F a c i l i t y  Hardware 

The s i t e  f a c i l i t y  hardware is i l l u s t r a t e d  i n  F ig .  1. The c e n t r a l  proc- 

e s s o r  is  a  DEC PDP-11 wi th  a  maximum memory of 2 8 K  words. The system uses  a  

Dectape system and d a t a  s t o r a g e  medium. There a r e  two g raph ica l  ou tput  dev i ce s  

f o r  d i s p l a y i n g  maps, ove r l ays ,  and s i m i l a r  information.  The f i r s t  g r a p h i c a l  

ou tput  dev i ce  i s  t h e  17-in. CRT monitor t h a t  uses  a  2 8 K  memory t o  r e f r e s h  t h e  

g raph ic  d i sp l ay .  The second g raph ica l  ou tput  dev ice  i s  t h e  11-in. p r i n t e r /  

p l o t t e r  t h a t  is  r e f e r r e d  t o  a s  t h e  hard-copy dev ice  because t h e  d i s p l a y  i s  

docume.nted on paper.  The keyboard and t h e  l i g h t  pen a r e  two devices  t h e  oper- 

a t o r  uses  f o r  communicating wi th  t h e  con~puter .  The ope ra to r  can type appro- 

p r i a t e  responses  on t h e  keyboard t o  provide  i n p u t  d a t a  and t o  communicate w i th  

t h e  s i te  f a c i l i t y .  Using t h e  l i g h t  pen, t h e  o p e r a t o r  can po in t  t o  a  command 

f o r  a n  a p p r o p r i a t e  system response.  There i s  a  watch-dog t imer  and boo t s t r ap  

f u n c t i o n  f o r  s t a r t i n g  t h e  s i t e  system and r e s t a r t i n g  when t h e  system i s  s topped 

by unexplained o r  undetected e r r o r s .  There a r e  a l s o  d a t a  l i n e s  used t o  c o l l e c t  

d a t a  from meteoro logica l  towers and t o  communicate them t o  t h e  ACF. 
I 

S i t e  F a c i l i t y  Con t ro l s  

Two func t ions  of t h e  s i t e  f a c i l i t y  minicomputer a r e :  c a l c u l a t i o n  of a  

Gaussian d i f f u s i o n  e s t i m a t e  every 1 5  min based upon average d a t a  c o l l e c t e d  from 

t h e  meteoro logica l  towers ,  and i n t e r a c t i v e  responses  t o  t h e  o p e r a t o r ' s  d a t a  

i n p u t .  

,The u s e r  can d i s p l a y  a l l  of t h e  computation products  i n  t h e  form of a  

f o r e c a s t  advisory .  Some of t h e s e  computations a r e  desc r ibed  b r l o ~ .  

Gaussian D i f fus ion  C a l c u l a t i o n  

The S i t e  System Gaussian d i f f u s i o n  c a l c u l a t i o n  i s  adapted from a  Con- 
2 

t inuous  Po in t  Source (CPS) code and is  easy t o  use.  The CPS code is  used t u  

p l o t  concen t r a t i on  e s t ima te s  based on t h e  spread of r e l e a s e d  p o l l u t a n t s  i n  t h e  
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d i r e c t i o n  of t h e  wind. For each c a l c u l a t i o n ,  t h e  r e l e a s e  i s  assumed t o  be 

i n f i n i t e  and t h e  wind cons t an t  i n  d i r e c t i o n  and speed. For a  quick f i r s t  e s t i -  

mate, t h e s e  assumptions a r e  v a l i d ;  however, we sugges t  t h a t  t h e  l i m i t s  of t h e  

Gaussian d i f f u s i o n  e s t ima te  be r e s t r i c t e d  t o  approximately 5 km downwind from 

t h e  source.  Most of t h e  measures a f f e c t i n g  t h e  Gaussian e s t ima te  may be s e t  

up a s  an assumption by t h e  ope ra to r  ( see  GAUSSIAN DIFFUSION). 

Because t h e  term and r a t e  of r e l e a s e  from t h e  source  may vary ,  no reason- 

a b l e  response from t h e  ACF may be expected w i t h i n  t h e  t ime t h e  Gaussian ca l -  

c u l a t i o n  i s  use fu l .  ARAC has  t h e r e f o r e  assumed t h e  r e l e a s e  r a t e  t o  be uni ty .  

When a  r e l e a s e  r a t e  ( i n  u n i t s l s e c )  i s  known, then  t h e  use r  can l a b e l  h i s  

p r in t ed  output  w i th  a b s o l u t e  va lues .  

Both t h e  r e l e a s e  he ight  and the  sample he igh t  c o n t r o l  t he  r a t e  of v e r t i -  

c a l  d i f f u s i o n  of r e l ea sed  ma te r i a l .  The r e l e a s e  he igh t  i s  t h e  d i s t a n c e  above 

ground a t  which t h e  column of m a t e r i a l  (puff o r  plume) s t a b i l i z e s ;  t h e  sample 
.- 

height  is  t h e  d i s t a n c e  above t h e  ground f o r  which t h e  concen t r a t ions  of haz- 

ardous m a t e r i a l s  a r e  t o  be est imated.  The sample he igh t  of most i n t e r e s t  i s  

normally 2 m y  which i s  t h e  brea th ing  l e v e l  f o r  most persons. T h e  d i f f e r e n c e  

i n  t h e s e  h e i g h t s   affect,^ how f a r  downwind t h e  est imated concen t r a t ion  contours  

appear.  There i s  no compensation f o r  v a r i a t i o n s  i n  topography i n  t he  Gaussian 

d i f f u s i o n  c a l c u l a t i o n .  Although no term f o r  m a t e r i a l  depos i t i on  i s  y e t  in- 

cluded' i n  t h e  Gaussian c a l c u l a t i o n ,  we p lan  t o  add t h i s  f e a t u r e  i n  t h e  f u t u r e .  

Radioact ive decay wi th in  t h e  r e l e a s e  w i l l  g radual ly  decrease  t h e  concen- 

t r a t i o n  downwind from t h e  source .  R.e.l,eased m a t e r i a l s  wi th  s h o r t  h a l f - l i v e s  

a l s o  sho r t en  and compress t he  concent ra t ion  contours ,  s i n c e  r ap id  decay tends 

t o  dec rease  t h e  concent ra t ion  a s  a  func t ion  of d i s t a n c e  over time. H a l t - l i f e ,  

when s e t  t o  10  b i l l i o n  seconds, w i l l  have no e f f e c t  on t h e  Gaussian es t imate .  

The Pascal-Gifford s t a b i l i t y  c l a s s i f i c a t i o n  i s  used t o  determine 0's f o r  

t h e  downwind and crosswind d i r e c t i o n .  The s t a b i l i t y  c l a s s e s  a r e  r e l a t e d  t o  

iluw much t h e  plumc i~ spread o u t ,  nr d i l u t e d ,  by wind. I n  a  low-numbered s t a -  

b i l i t y  c l a s s  (1,  o r  ca tegory  A ) ,  t h e  plume is  very  uns t ab le  and t h e r e f o r e  i t s  

contours  w i l l  be  wide; i n  a  high-numbered s t a b i l i t y  c l a s s  (6,  o r  ca tegory  F ) ,  

t h e  plume is  ve ry  s t a b l e  and t h e r e f o r e  i t s  contours  w i l l  be narrow. The 0's 

a s soc i a t ed  wi th  each c l a s s  a r e  a  func t ion  of t h e . d i s t a n c e  from t h e  r e l e a s e  

poin t .  With t h e s e  U ' S ,  t he  Gaussian d i f f u s i o n  e s t ima te  i s  e a s i l y  c a l c u l a t e d .  

I n  t h e  f u t u r e ,  we p lan  t o  o b t a i n  t h e  h o r i z o n t a l  d i f f u s i o n  parameters  d i r e c t l y  

from the  h o r i z o n t a l  wind ang le  a 's .  



The r e l e a s e  p o i n t  i s  p re sc r ibed  f o r  t h e  c a l c u l a t i o n  by coo rd ina t e s  t h a t  

t h e  ope ra to r  sets us ing  t h e  s i t e  maps. The coo rd ina t e s  remain t he  same u n t i l  

changed by t h e  ope ra to r .  

The above f a c t o r s  i n f luenc ing  t h e  Gaussian d i f f u s i o n  e s t i m a t e  can be used 

a s  d e f a u l t s  a f t e r  t h e  ope ra to r  has  s e l e c t e d  t hose  of i n t e r e s t .  These f a c t o r s  

a r e  s p e c i f i e d  by typ ing  SET PARAMETER. I f  s e t  up a s  d e f a u l t s  when t h e  ope ra to r  

s e l e c t s  t h e  Gaussian d i f f u s i o n  c a l c u l a t i o n ,  t ime and tower he igh t  wind da t a  

a r e  t h e  on ly  a d d i t i o n a l  measurements t h a t  a r e  r equ i r ed  when t h e  system i s  

quer ied .  I n  t h e  f u t u r e ,  we p lan  t o  add t h e  Gaussian c a l c u l a t i o n  f o r  an i n s t an -  

taneous p o i n t  source  (IPS) i n  a d d i t i o n  t o  a l lowing  f o r  CPS and IPS c a l c u l a t i o n s  

involv ing  p a r t i c u l a t e  r e l e a s e s .  

T ra j ec to ry  Ca lcu l a t i ons  

The ACF can e s t i m a t e  t h e  pa th  a  p a r t i c l e  would t ake  i n  t h e  c e n t e r  of t h e  

plume o r  p u f f ,  us ing  meteoro logica l  d a t a  from t h e  s i t e  and o t h e r  sources .  The 

s i t e  f a c i l i t y  cannot  c a l c u l a t e  a  t r a j e c t o r y  bu t  can d i s p l a y  t h e  r e s u l t s  of t h e  

c a l c u l a t i o n  performed a t  t h e  c e n t r a l  f a c i l i t y .  

Regional Model Ca lcu l a t i ons  

The r e g i o n a l  model c a l c u l a t i o n s  a r e  more complex than those  f o r  t he  

t r a j e c t o r y .  The r e g i o n a l  models. account f o r  v a r i a t i o n s  i n  topography, wind 

shea r  and t h e  d u r a t i o n  of t h e  r e l e a s e .  With t h e s e  d a t a ,  we can a c c u r a t e l y  pre- 

d i c t  a t  a s p e c i f i c  p o i n t  t h e  shape and s i z e  of t h e  plume i n  t e r m s  of i ts  con- 

c e n t r a t i o n .  

Under p r e s e n t  ope ra t i ng  cond i t i ons ,  t h e  ARAC emergency team must be 
3 4 assembled, and t h e  r e g i o n a l  codes (MATHEW /ADPIC ) run  on t h e  CDC 7600 com- 

p u t e r s  a t  LLL. I n  t h e  f u t u r e ,  when t h e  ACF i s  s t a f f e d  24 h  a  day, a  team w i l l  

be a v a i l a b l e  t o  i n i t i a t e  t h e s e  c a l c u l a t i o n s  w i t h i n  minutes.  Af t e r  ARAC i s  

n o t i f i e d  of a  r e l e a s e ,  t h e  s i te  ope ra to r  may expect  t h e  ACF t o  send r e s u l t s  t o  

t h e  s i t e  w i t h i n  approximately 40 min assuming t h a t  a  24-h ope ra t i ng  s t a f f  is  

a v a i l a b l e .  The s i t e  ope ra to r  can then d i s p l a y  t h e  contours  of concentration 

and dose. 

Addi t iona l  S i t e  System Fea tu re s  

The s i t e  f a c i l i t y  can a l s o  be  used by t h e  o p e r a t o r  t o  format and d i s p l a y  

t h e  d a t a  a v a i l a b l e  t o  i t ,  and t o  communicate wi th  t h e  ACF. The s c a l e  and 



l o c a t i o n  of p l o t s  and d i s p l a y s  can be chosen by t h e  ope ra to r .  Communication i s  

i n i t i a t e d  au toma t i ca l ly  wi th  t h e  ACF i n  most ca ses ;  but when the  ope ra to r  needs 

t o  n o t i f y  ACFtof an  emergency o r  o t h e r  cond i t i on ,  then he can i n i t i a t e  and con- 

t r o l  communications -to t h e  centdr  . 

S i t e  System P r i o r i t i e s  

There a r e  l i m i t e d  computing r e sou rces  a v a i l a b l e  w i th in  the  s i t e  system; 

. t h e  resources  must: be  shared wi th  a l l  of t h e  f ~ m c t i o n s .  Because of t h i s ,  t h e r e  

a r e  p r i o r i t i e s  of t h e  s i t e  system's  func t ions .  The ope ra to r  has  t he  lowest  

p r i o r i t y  and t h e r e f o r e  may be i n t e r r u p t e d  a t  any time t o  wai t  f o r  another  ca l -  

c u l a t i o n  t o  be completed. The ope ra to r  w i l l  have t o  r e s t a r t  h i s  c a l c u l a t i o n  

once i n t e r r u p t e d .  .Sometimes he  w i l l  l o s e  no information,  whi le  a t  o the r  t imes 

t h e  e n t i r e  process  must be r e s t a r t e d .  ACF communications has the next  h i g h e ~ t  

p r i o r i t y ,  Communications w i l l  be  i n f r equen t  and o f t e n  a t  t he  o p e r a t o r ' s  re-  

ques t ,  so  they should not  c o n f l i c t  wi th  func t ions  of lower p r i o r i t y .  

Updated d a t a  from meteoro lngica l  towers w i l l  a r r i v e  to  t h e  system every 

15 min and t h i s  func t ion  w i l l  o v e r r i d e  t h e  ope ra to r  from 20 s e c  t o  s e v e r a l  

minutes. 

KEYBOARD OPERATION OF SITE SYSTEM 

A s  soon a s  p o s s i b l e ,  t he  ope ra to r  should become f a m i l i a r  wi th  the  .keys 

on t h e  console.  I n  a d d i t i o n  t o  t h e  numerical and a l p h a b e t i c a l  keys, the  key- 

board has s p e c i a l  keys wi th  s p e c i f i c  func t ions  descr ibed  below. 

ESCAPE/ALTERNATE MODE. This  key, l oca t ed  i n  t h e  upper l e f t  corner  of 

t h e  keyboard, ga ins  t h e  a t t e n t i o n  of t h e  s i t e  system. Some keyboards 

have keys wi th  <ESC>, whi le  some have keys wi th  engraved <ALT> on them, 

but  t h e i r  meaning is i d e n t i c a l .  Some programs may r e q u i r e  more than one 

<ESC> func t ion  whi le  o t h e r s  may de lay  a  number of seconds before  respond- 

ing .  I f  t h e  ope ra to r  s t r i k e s  t h i s  key s e v e r a l  t imes,  t he  MENU ( see  be- 

low) w i l l  appear .  

CARRIAGE RETURN. This  key, l oca t ed  on the  console ' s  f a r  r i g h t  edge, has  

<CR> engraved on i t .  Any,numerical i npu t  by t h e  ope ra to r  must be f o l -  

lowed by a  <Cw inpu t .  This  a l lows  any o t h e r  nnn-numeric key t o  be used 

s e q u e n t i a l l y ,  i f  de s i r ed .  S t r i k i n g  <CR> wj.l.1 e n t e r  0 i f  no numeric key 

i s  s t r u c k  f i r s t .  
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LINE FEED. This  key (<LF>) i s  ad j acen t  t o  t h e  <CR> key. S t r i k i n g  <LF> 

a l lows  t h e  ope ra to r  t o  i gno re ,  s k i p  o r  r e j e c t  t h e  c u r r e n t  i n p u t .  

RUBOUTIDELETE. This  key, engraved wi th  e i t h e r  <RUB> o r  <DEL>, has  no OUT 
f u n c t i o n  a t  t h i s  t ime,  bu t  may be  pu t  t o  use l a t e r .  

NUMERIC KEYS. These keys a r e  l oca t ed  a t  t h e  top of t h e  keyboard o r  on 

t h e  o p t i o n a l  keypad t o  t h e  r i g h t .  Both s e t s  a r e  a c t i v e  i f  p r e s e n t .  A s  

noted above, a  <CR> command must always fo l low an; e n t r y  w i th  t h e s e  keys. 

ALPHABETIC KEYS. A t  p r e s e n t ,  on ly  t h e  <P> key i s  used t o  make a  hard 

copy of a lmost  a l l  of t h e  d i s p l a y s .  A <CR> command i s  not  r equ i r ed  t o  

fo l l ow  t h e  a l p h a b e t i c  keys.  

OPERATOR-mNU INTERACTION 

Two h i t s  t o  t h e  <ESC> key b r ings  up t h e  MENU. The MENU i s  t h e  s t a r t i n g  

p l a c e  f o r  s e l e c t i n g  t h e  d i s p l a y  op t ions  ( s ee  l i s t  below). To s e l e c t  an  o p t i o n  

. from t h e  MENU,.the proper  numeric key i s  h i t  followed by a  <CR> cominand. Be- 

f o r e  s e l e c t i n g  MENU op t ions ,  i t  i s  necessary  t o  set p e r t i n e n t  in format ion  i n t o  

t h e  computer i n  advance. For example, i f  t h e  <I>, <CR> keys a r e  h i t ,  t he  

a l t e r n a t i v e  f o r  parameters  a r e  d i sp l ayed ,  w i th  t h e  next  op t ion  t o  be s e l e c t e d  

set b l ink ing .  Bl ink ing  zeros  i n d i c a t e  t h e  maximum number of i n t e g e r s  c a l l e d  

f o r  i n  t h a t  en t ry .  I f  t h e  e n t r y  is  t o  be  skipped,  s t r i k i n g  <LF> w i l l  r e t a i n  

i ts c u r r e n t  va lue ,  and t h e  next  e n t r y , w i l l  begin b l i nk ing .  A command of <A> 

permits  t h e  ope ra to r  t o  back up t h e  parameter l i s t  t o  change a  p rev ious ly  

s e l e c t e d  va lue .  

The fo l lowing  a r e  t h e  d i s p l a y  o p t i o n s  t h a t  may c u r r e n t l y  be s e l e c t e d  on 

t h e  MENU: 

SET PARAMETERS. For t h e  Gaussian c a l c u l a t i o n ,  t h e  fo l lowing  parameters  

a r e  r equ i r ed  by e n t r y  o r  d e f a u l t :  r e l e a s e  h e i g h t ,  sample h e i g h t ,  radio-  

a c t i v e  h a l f - l i f e ,  s t a b i l i t y ,  and wind speed and d i r e c t i o n ,  i f  d i f f e r e n t  

from t h e  tower va lues .  The c u r r e n t  t i m e  and d a t e  a r e  a l s o  d i sp layed  

here .  

WIND ROSE. Typing a  <P> o r  touching t h e  word PLOT w i t h  t h e  l i g h t  pen 

w i l l  produce a  copy of t h e  WIND ROSE on t h e  p l o t t e r .  The WIND ROSE 

func t ion  has  t h e  temperature  range  and c u r r e n t  temperature  f o r  t h e  las r  

f o u r  hours  d i sp layed  i n  g raph ica l  format  t h e  lower l e f t  co rne r .  The l a s t  



two hours  of wind d a t a  a r e  d isp layed  a s  vec to r s  on, a  cbmpass ro se .  The 

v e c t o r s  a r e  au toma t i ca l ly  s ca l ed  t o  a  reasonable  length .  The v e c t o r s  

a r e  l oca t ed  s o  t h a t  t h e  wind d i r e c t i o n  is  a long  them towards t h e  cen te r .  

The da t a  a r e  d isp layed  f o r  one tower l e v e l  a t  a  time. To s e l e c t  t h e  

des i r ed  tower, e i t h e r  p o i n t  t o  t h e  meteoro logica l  tower name with the  

l i g h t  pen then  t o  t h e  word TOWER, o r  type  t h e  l i n e  number on which the  

tower name appears  and fo l low wi th  a  <CR> command.. 

~TEOROLOGICAL DATA. This  func t ion  d i s p l a y s  i n  t a b u l a r  form a l l  of t he  

meteorological  d a t a  a v a i l a b l e  a t  t h e  s i t e .  These d a t a  can be presented 

i n  two forms. The opera tor  can s e l e c t  t h e  d a t a  a t  a l l  t imes f o r  one 

tower l e v e l  o r  t h e  d a t a  f o r  a l l  towers a t  one time. 

To s e l e c t  t h e  d a t a  f o r  one tower l e v e l ,  the  ope ra to r  should po in t  t o  t h e  

name of t h e  tower and then t h e  word TOWER wi th  t h e  l i g h t  pen, o r  type 

t h e  l i n e  number on which t h e  tower name appears  and fo l low wi th  a  <CR> 

command. 

To s e l e c t  a l l  of t h e  towers f o r  a  given time, t h e  ope ra to r  must type 

<LP> o r  s e l e c t  wi th  the  l . ight pen t h e  message which desc r ibes  the  l i n e  

feed  op t ion .  Then t h e  inpu t  w i l l  be f o r  TIME r a t h e r  than  TOWER, which 

t h e  ope ra to r  s e l e c t s  t h e  same way a s  f o r  TOWER. 

To o b t a i n  a  p r i n t e d  copy of t h e s e  d a t a ,  the  ope ra to r  should s e l e c t  PLOT 

on t h e  MENU and then s e l e c t  t h i s  func t ion  on t h e  PLOT MENU. 

SITE MAPISITE MAP (DETAILED). The coord ina t e s  of t h e  r e l e a s e  cen te r  a r e  

s e t  wi th  t h e s e  functions. The two maps d isp layed  a r e  independent of each 

o t h e r  s o  t h a t  t h e  r e l e a s e  cen te r  must be s p e c i f i e d  on both func t ions .  

This  g ives  t h e  f l e x i b i l i t y  t o  look a t  d i f f e r e n t  r e l e a s e  c e n t e r s  a t  d i f -  

f e r e n t  s c a l e s .  The t r ack ing  c r o s s ,  which marks t h e  cu r r en t  r e l e a s e  cen- 

t e r  can be moved t o  a  new p o s i t i o n  by t h e  l i g h t  pen o r  t h e  joy s t i c k .  

The Universa l  Transverse Mercator (UTM) coord ina t e s  of t h e  t r ack ing  c r o s s  

a r e  cons t an t ly  q r ~ l a t e d  and d icp lsyed  i n  t h e  lipper l e f t  corner .  When t h e  

r e l e a s e  c e n t e r  is  s e t ,  t h e  ope ra to r  may f i n i s h  by touching EXIT o r  typ ing  

ESCAPE. To o b t a i n  a  copy of t h i s  map, h i t  t h e  <P> key o r  touch PLOT wi th  

t h e  l i g h t  pen. 

REGIONAL MAP/TRAJECTORY MAP. These two func t ions  a r e  used t o  e s t a b l i s h  

two d i f f e r e n t  maps f o r  d i sp l ay ing  over lays  and t o  c o n t r o l  t h e i r  s i z e  and 

cen te r ing .  A iiiap can be d isp layed  wi th  d i f f e r e n t  op t ions  a s  def ined .  
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The o p e r a t o r  can  change t h e  s i z e  o r  c e n t e r i n g  of t h e  map by s e l e c t i n g  a 

new s c a l e ,  o r  by moving t h e  t r a c k i n g  c r o s s .  To make t h e s e  changes  per-  

manent, t h e  o p e r a t o r  must s e l e c t  NEXT MAP w i t h  t h e  l i g h t  pen o r  t y p e  

<CR>.  I f  t h e  o p e r a t o r  wishes  t o  a g a i n  work w i t h  h i s  p r e v i o u s  map, h e  

can  t y p e  OLD MAP o r  h i t  t h e  <0> key. I f  t h e  o p e r a t o r  wishes  a  copy of 

t h i s  map, h e  t y p e s  PLOT'or <P>. To move t h e  c e n t e r  of t h e  map, t h e  oper-  

a t o r  u s e s  t h e  t r a c k i n g  c r o s s  and t h e  l i g h t  pen,  o r  t h e  joy s t i c k .  To 

s c a l e  t h e  map, t h e  o p e r a t o r  s e l e c t s  one of t h e  seven s c a l e s  l i s t e d ,  o r  

t y p e s  <B> t o  r e d u c e  t h e  s c a l e  o r  <S> t o  i n c r e a s e  t h e  s c a l e .  The s i z e  

and UTM c o o r d i n a t e s  a r e  d i s p l a y e d  and updated on t h i s  f u n c t i o n . .  When 

t h e  o p e r a t o r  h a s  d i s p l a y e d  t h e  map h e  wishes  t o  use ,  h e  t y p e s  EXIT o r  

< E S P  t o  r e t u r n  t o  t h e  MENU. 

GAUSSIAN DIFFUSION. Using t h i s  f u n c t i o n ,  one  can c a l c u l a t e  a  c v r ~ t i n u o u s -  

p o i n t  Gaussian d i f f u s i o n  con tour .  S i n c e  t h i s  f u n c t i o n  i s  independent  o f  

t ime ,  t h e  program h a s  assumed a . c o n s t a n t  wind speed and d i r e c t i o n .  The 

o p e r a t o r  must d e f i n e  t h e  pa ramete rs  .of t h e  r e l e a s e  by f i r s t  u s i n g  t h e  

SET PARAMETER f u n c t i o n .  The o p e r a t o r ' s  f i r s t  c h o i c e  i n  u s i n g  GAUSSIAN 

DIFFUSION i s  whether  t o  u s e  t h e  wind s p e e d l d i r e c t i o n  i n  SET PARAMETER, 

o r  t o  u s e  one o f  t h e  tower l e v e l s .  A <Y> i n s t r u c t i o n  i n d i c a t e s  t h a t  t h e  

t r i a l  wind s p e e d l d i r e c t i o n  w i l l  b e  used,  whereas  t y p i n g , a  <N> w i l l  s k i p  

t h i s  i n s t r u c t i o n .  Th is  s e l e c t i o n  can  a l s o  be made by p o i n t i n g  t h e  l i g h t  

pen t o  TRIAL DATA, o r  i t  can  be  sk ipped  by p o i n t i n g  t o  INPUT SKIP. I f  

TRIAL DATA i s  not s e l e c t e d ,  t h e  o p e r a t o r  t y p e s  t h e  l i n e  number of t h e  

tower h e  wishes  t o  u s e ,  fo l lowed by t h e  l i n e  number o f  t h e  t i m e  i n t e r v a l .  

The l i g h t  pen c a n  a l s o  be  used t o  s e l e c t  e i t h e r  t h e  TIME and TOWER, by 

s e l e c t i n g  t h e  a p p r o p r i a t e  l i n e  which w i l l  b e g i n  f l a s h i n g .  When t h e  cor-  

r e c t  l i n e  is  f l a s h i n g ,  t h e  o p e r a t o r  s e l e c t s  TOWER, t h e  l i n e  w i l l  s t o p  

f l a s h i n g ,  and TOWER w i l l  i n d i c a t e  t h e  l i n e  t h a t  was s e l e c t e d .  The same 

p r o c ~ d t i r e  is r e p e a t e d  f o r  TTME. 

A f t e r  wind speed and d i r e c t i o n  d a t a  have been s e l e c t e d ,  t h e  c h o i c e  of 

s i t e  maps w i l l  be  p r e s e n t e d .  The c h o i c e s  are DETAILED o r  REGULAR. The 

o p t i o n  is  s e l e c t e d  w j t h  t h e  l i g h t  pen o r  by t y p i n g  a <D> o r  <R>, respec-  

t i v e l y .  The c a l c u l a t i o n  is  now begun and r e q u i r e s  5 t o  1 0  s t o  complete .  

During t h i s  t i~ne  t h e  s c r e e n  i s  b l a n k .  

TRAJECTORY MODEL. This  f u n c t i o n  can  be  c a l c u l a t e d  a t  t h e  ACP by u s i n g  

t11r ~ u e r e o r o l a g f c n l  d a t a  r e c e i v e d  f r n m  t h e  s i t e  and sur rounding  a i r p o r t s .  
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Data from t h e  a i r p o r t  come v i a  a  d a t a  l i n k  between t h e  ACF and t h e  A i r  

Force Global Weather Cen t r a l  (AFGWC). The t r a j e c t o r y  c a l c u l a t i o n  w i l l  

d e p i c t  t h e  pa th  t h a t  t h e  c e n t e r  of a  puff o r  a  plume fo l lows  a s  i t  l e a v e s  

t h e  source .  This  func t ion  has  no t  y e t  been implemented but  i t  should be  

a v a i l a b l e  t o  t h e  u s e r  soon. 

LOCAL WEATHER. This  func t ion  a l lows  t h e  u se r  t o  o b t a i n  r e p o r t s  of l o c a l  

upper -a i r .wea ther  d a t a  t h a t  t h e  ACF r e c e i v e s  f rom. the  AFGWC. 'For each 

ARAC-serviced s i t e ,  t h e s e  d a t a  w i l l  b e  s t o r e d  a s  hour ly  r e p o r t s  f o r  t h e  

previous 24 h. Any o r  a l l  of t h e s e  d a t a  can be  reques ted  by t h e  ope ra to r  

t o  be t r ansmi t t ed  from t h e  ACY. This  .op t ion  is  not  y e t  a v a i l a b l e ,  bu t  

we p l an  t o  i n c l u d e  i t  soon. 

REGIONAL MODEL. This  func t ion  w i l l  d i s p l a y  t h e  contours  of t h e  r e g i o n a l  

model t h a t  t h e  program run  a t  LLL on '  t h e  7600's w i l l  use.  The communi- 

c a t i o n  syste~rl  w i l l  update t h e  f i l e  t h a t  con ta in s  t h e  contours ,  and t h i s  

func t ion  can then  be used t o  over lay  t h e  contours  on maps wi th  a  proper  

c e n t e r  and s c a l e .  

The ope ra to r  w i l l  f i r s t  s e l e c t  one of t h e  d e s i r e d  model r e s u l t s  (Fig.  2), 

then  s e l e c t  t h e  r e s u l t  t ime range of i n t e r e s t  (Fig.  3) by s e l e c t i n g  t h e  

l i n e  number o r  p o i n t i n g  t o  t h e  e n t r y  d e s i r e d .  Before t h e  t i m e  i n t e r v a l  

is  s e l e c t e d ,  t h e  choice  of map must be  typed i f  one i s  using t h e  key- 

board. With t h e  l i g h t  pen, t h e  o p e r a t o r  w i l l  s e l e c t  t h e  time and map 

then p o i n t  t o  DISPLAY CONTOURS OVER MAP, and t h e  over lay  w i l l  be d i s -  

played. I f  PLOT is  s e l e c t e d  o r  a  <P> typed, p r i n t e d  copy of t h e  con- 

t o u r s  p l o t t e d  on t h e  over lay  map w i l l  be made. 

INACTIVE OR PECULIAR KEYBOARD ACTION 

There a r e  s e v e r a l  ways f o r  t h e  keyboard t o  malfunct ion:  

OUT OF PAPER. The keyboard i s  nonresponsive i f  t h e  p r i n t e r  i s  o u t ' b f  

paper.  A f t e r  r e p l a c i n g  t h e  paper ,  p l a c e  t h e  keyboard i n  l o c a l  and t e s t  

type  a  few c h a r a c t e r s .  When p laced  back on l i n e ,  i t  should f u n c t i o n  

normally.  

ON-LINEILOCAL. '!he keyboard on ly  works w i t h  t h e  s i t e  system when i t  i s  

ON LINE. 

BAUD-300. The keyboard r e q u i r e s  a  300 BAUD l i n e  f o r  proper  func t ion ing .  
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REGIONAL MODEL CALCULATIONS 

# 'CURRENT T/D 51 2/77 21: 19 . 

# 1. INTEGRATED SURFACE AIR 

# 2. GROUND DEPOSlTl,ON 

# 3. SURFACE AIR CONCENTRATION 

.# 4. DOSE - 

# 5. 

# 6. 

Fig. 2. Options on t h e  REGIONAL MODEL s e l e c t i o n  from the  MENU. 



# 1. INTEGRATED SURFACE A I R .  

.CURRENT T/D 5/2/77 21:19 

. , 

OBSERVATION VALID 

DATE TIME TIME 

# 1.. 3/3/76 09: 00 10: 00 

# 2. . 3/3/76 00: 00 11:OO 

# 3. 3/3/76 11:OO 12:OO 

# 4. 3/3/76 12:OO 13:OO 

# 5. x/xx/xx XX:XX XX:XX 

# 6. X/XX/XX XX:XX XX: XX 

# REGIONAL MAP # TRAJECTORY # SITE MAP 
MAP 

# DISPLAY CONTOURS OVER MAP " # E X I T  

Fig.  3 .  Display of INTEGRATED SURFACE A I R  from t h e  REGIONAL MODEL showing 
dates and t i m e  ranges f o r  se1ectio.n. 



CAPS LOCK/SHIFT LOCK. I f  locked i n  upper ca se ,  numbers cannot be en- 

t e r ed .  This  cond i t i on  is  evidenced by red l i g h t  on t h e  s h i f t  key. 

STUCK KEY. Occasional ly a key may s t i c k ,  d e a c t i v a t i n g  t h e  keyboard u n t i l  

.. r e l ea sed .  

J O Y  STICK. The joy  s t i c k  is  p a r t  of t h e  keyboa rd ; . i f  i t  s t a r t s  t o  mal- 

func t ion ,  t h e  keyboard w i l l  a l s o  appear t o  malfunct ion.  

LIGHT PEN 

The l i g h t  pen i s  an instrument  f o r  computing and po in t ing .  When touched 

wi th  t h e  pen, the' d e s i r e d  i tem w i l l  s t a r t  t o  b l i n k ,  i n d i c a t i n g  t h a t  i t  has been 

s e l e c t e d .  Some words a r e  crowded and con tac t  must be confirmed wi th  a second 

use  of the  pen. Although t h e  e n t i r e  word o r  l i n e  is  s e n s i t i v e  t o  t h e  l i g h t  

pen, t h e  e a s i e s t  way t o  s e l e c t  one i tem i s  t o  p o i n t  t o  t h e  s o l i d  box next  t o  

t h e  l i n e .  I f  t h e  s c reen  b r igh tnes s  i s  too  h igh ,  t he  l i g h t  pen can a c t i v a t e  

i tems when s e v e r a l  inches  from t h e  screen.  For t h i s  reason ,  t he  keyboard might 

be more use fu l  a t  t imes. 

SITE SYSTEM RESTART 

R e s t a r t i n g  (Booting) t h e  S i t e  System -- 
Power o f f ,  sof tware  h a l t ,  hardware f a i l u r e ,  h a l t  switch on, system device  

o f f l i n e ,  and system device  w r i t e  p ro t ec t ed  a r e  a l l  s i t u a t i o n s  t h a t  w i l l  r e q u i r e  

r e s t a r t i n g  the  system. 

Boot-Key Switch. Using t h i s  swi tch  is  t h e  p re fe r r ed  method of r e s t a r t i n g  

t h e  system, but  t h e r e  a r e  t imes i t  w i l l  no t  work. Before t he  switch w i l l  

work, t h e  system device  must be mounted, write-enabled and s e l e c t e d  t o  

device  0. Dele t ion  of any of t h e s e  s t e p s  w i l l  prevent  a succes s fu l  re- 

s t a r t .  Turning t h e  BOOT switch clockwise w i l l  normally cause the  system 

t o  r e s t a r t .  On some occasions,  t h e  ope ra to r  may have t o  f i r s t  t u r n  the  

switch counterclockwise,  then  clockwise. 

H a l t / S t a r t  Switch. I f  boot ing  w i l l  no t  work, u s ing  t h i s  switch w i l l  

o f t e n  work. I f  t h e  watch Dog Timer is  enabled, then  depress ing  the  HALT 

switch w i l l  cause an  automatic  boot .  I f  t h e  HALT swi tch  is  l e f t  de- 

pressed ,  nothing w i l l  run. The START switch does nothing t o  r e s t a r t  t h e  



system except  f o r  c l e a r i n g  p e c u l i a r  system memory loca t ions .  Therefore,  

by depress ing  HALT, depress ing  START s e v e r a l  t imes,  r a i s i n g  HALT and 

using t h e  boot-key switch,  t h e  system w i l l  normally. r e s t a r t  from almost 

a l l  system f a i l u r e s  t h a t  do not  r e q u i r e  a  repairman. The HALT and START 

switches do no t  work i f  t h e  power swi tch  is  i n  LOCK. 

Watch Dog Timer. This  is  a  device  which runs  wi th  t h e  system; i f  ' t he  

system f a i l s ,  t h i s  w i l l  boot  t h e  system. The opera tor .  has  no c o n t r o l  

over t h i s .  The Watch Dog Timer can  h ide  some f a i l u r e s  and makes diagnos- 

i n g  malfunct ions d i f f i c u l t .  

Powering On/Off. ,When t h e  power comes on wi th  t h e  ON/OFF/LOCKED switch 

i n  ON o r  LOCKED, i t  w i l l  au toma t i ca l ly  boot t h e  system. This  i s  one way 

of r e s t a r t i n g  t o  c l e a r  one of t h e  above problems; however, t u rn ing  the  
. . 

?"i tch ON t o  OFF and then.back t o  O N  i s  not recommended unless  a l l  of 

t h e  above methods have been t r i e d  f i r s t .  

Time and Data 

When a  boot  occurs ,  t h e  system i s  au toma t i ca l ly  s t a r t e d  and an  i n t r o -  

ductory message is  typed on t h e  console  p r i n t e r .  This  message c o n s i s t s  of an 

RT-11 VERSION l i n e  followed by pe r iods ,  and a  l i n e  t h a t  r e p o r t s  LOADED AT XXX 

and more per iods .  When t h e  console  p r i n t e r  s t o p s ,  t h e  s c reen  w i l l  have MONTH 

i n  t h e  lower , l e f t  corner .  You should type the  month, day, y e a r ,  hour ,  and 

minute fol lowing each two d i g i r  e n t r y  wi th  a c a r r i a g e  r e t u r n ,  <CR>. YEAR is 

t h e  l a s t  two d i g i t s  of cu r r en t  yea r ,  and HOUR i s  Greenwich Mean Time. I f  a  

mistake i s  made and the  minutes have not  y e t  been en te red ,  then  a  l i n e  feed 

command, <LF>, w i l l  s t a r t  t he  month e n t r y  a g a i n . .  

When t h e s e  t a s k s  a r e  completed, t h e  MENU w i l l  appear on t h e  screen .  I f  

ope ra to r  does not  e n t e r  t h e  time and d a t a ,  t h e  computer w i l l  assume t h e  l a s t  

15 min of system time. This exp la ins  why wi th  no communications t o  t h e  ACF, 

the  p re sen t  system w i l l  l o s e  t ime i f  no one i s  p re sen t  when t h e  Watch Dog Timer 

r e s t a r t s  i t .  The p re sen t  system a l s o  does not  change the  d a t e  a t  t h e  end of 

each month, and t h e  ope ra to r  must r e s t a r t  i t  a t  t h i s  time. 
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