
OPTIONAL FORM NO. 10 
YI10-104 

UNITED STATES GOVERNMENT 

_. 

t Mem o ran dum 
TO 

FROhI : 

SUBJECT: 

W. P. Gammiil, Chief 
Health Physics Branch 

R. P. B i r d ,  Health Physicis t  
Health Physics Branch REPOSITORV ZNEL 

SNAPTRAN REPORT 

SYMBOL: HSHP: RPB 
FOLDER r , k m & M  rCr 

Enclosed with t h i s  memo i s  the  majority of descr ipt ive material, 
i n  f i r s t  draft  form, f o r  a report  on the Radiological Monitoring, 
S m M  2/lOA-3 Destructive Test. The out l ine  followed f o r  t h i s  
material i s  a l s o  included. 
scope of the report ,  pr imari ly  i n  analyzing the  tes t  d i r e c t  radia- 
t i o n  and by including a hazard evaluation of a postulated SNAP 
accident. Such an expanded scope means grea te r  STEP par t ic ipa t ion  
i n  preparing the  report .  
Preparation of the report  i s  scheduled as follows: 

A s  you know, STEP people w a n t  t o  expand the 

A new out l ine i s  a l so  t o  be prepared. 

September 1 - first  draft fo r  review and revis ion by the  writers 
September 1.5 - d r a f t  f o r  review by supervisors 
November 1 - published report  

A t en ta t ive  breakdown of wri t ing r e spons ib i l i t i e s  has been agreed 
t o  between G. Dinneen, R. Fielding, and myself. 
be based more de f in i t e ly  on the revised out l ine and w i l l  require 
considerable work on my pa r t  i n  the  next f e w  weeks. 
material enclosed with t h i s  memo has a l so  been sent t o  TAN. 

This breakdown w i l l  

A copy of the 

This memo i s  intended t o  inform of the change i n  t a rge t  dates f o r  
my work, t o  transmit the material I have prepared so far, and t o  
indicate  some concern with t h i s  new tu rn  of events. 
agreement t h a t  a s ingle  report  of all tes t  monitoring a c t i v i t i e s  
and r e s u l t s  i s  desirable. 
the e f f o r t s  of Dinneen, Fielding and myself but the recognition of 
these e f f o r t s  w i l l  be d i f f i c u l t  t o  ensure. I believe tha t ,  if the 
work progresses consistent with present indications,  authorship of 
the  report  w i l l  belong t o  Dinneen, Fielding, and Bird. My concern ~ 

i s  t h a t  an ed i to r  my be assigned, perhaps Ormand Cordes, and tha t  
major contributors w i l l  be recognized including half a dozen persons 
providing some ana ly t i ca l  work. I propose t h a t  when an out l ine i s  
agreed t o  and d iv is ion  of wri t ing r e spons ib i l i t i e s  is assigned 
authorship should be establ ished i n  a de f in i t e  manner. 

I am i n  

In my opinion the  repor t  w i l l  be e s sen t i a l ly  

Enclosures : 
SNAPTRAN Report Draft  
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4. Meteorological fnstrtmatnts 

Operations at TAN had not required ~mtrorological r ea t r i c t ions  and 

forcast ing ptoqrama for some rim prior  t o  the destruct ive test. 

Considerable i n~ t ruman ta t ion  had t o  be i n s t a l l ed  t o  supplement the  

200 foot mteoto logico l  IgT tower used for  rout ine,  continuotta 

meaeurementr of wind and teaqeraturc a t  TAN. 

i n s t rumnta  were required for both the opera t iom1 function8 of 

forcasting and of umoruring the t e a t  r e s t r i c t i o n  parameters and 

the rr8errch functfon of ar86uring varirbles for di f fur ion  calcu- 

latione and of corre la t ing  tbe calculated puff d l f f u l o n  and tro- 

jectory with the measured puff behavier. 

The addi t ional  

The IBT tower had aerovauea a t  the 20 foot  level and 150 foot level 

for masurfag wind d i rec t ion  Sad speed. 

measuring device6 at the 5 foot, 75 foot, and 150 foot level@. 

This Information is tebraatsllrd t o  a ifeather Wurru of f i ce  at CFA. 

In order t o  ascertain w h e t b t r  or not tbe ePatQOtOlog~c8f ren t r ic t iona  

were met on a given d r y ,  mote knowledge of the pride over the 

monitoring gr id  8nd daoavimd of IETwer mquircd tban Ebe single 

fFT tawer could provfde, &u fram t h  tarrt dono w m  not rdr- 

qu8t. hcause of the cocpllrr w l n d  patternr th t  cmt exist at 2bll. 

It also had temperature 

In ~ t t h l h X ,  8 W i n d  6b.r 1im OeC88ioIlally enthBt0 8wh th.t t b  

wind dtretttioa8 8t two locations, u p u r t e d  by orrly 8 f w  buodrad 

feet, are i n  general opposition. Therefore, two s t a t ions  for 

ac8suring w i d  8-d ind dir8ction war8 positionad downwind of t b  

1 1 8 5 8 5 3  
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monitoring gr id .  

Division'r radio-telemetry network for e w i r o m a t a l  monitoring, were 

placed near the center l ine  of the 60 vind sector .  The information 

f rm thase two s t a t i o n s  vas telemetered t o  the Heather Bursau of f ice  

in CPA. Figure (-) shows the s t a t i o n  locations,  one at  Moateview 

and tho other a milepoet 179 on Idaho Highway 28. 

these two e ta t ions  and the  IBT tower, a pic ture  of the w i n d  f i e l d  over 

the modtoring gr id  and dovnwind of the BRTS boundary was available.  

This d 8 t 8  was also useful  in placing the mobile mrinftoring u n i t s  in 

the path of the e f f l u e n t  puff, for  assisting the aemial tracking of 

the  puff, and €or detateniniag t h e  more Important gr id  samples for 

quick recovery and analysis .  

There stations, par t  of the I D  Ifealth and Safety 

0 

With da ta  from 

In order t o  measuring the atnroaphsric d i f fus ion  conditions during the  

test, special meteorological measuruo%nts were required. Highly- 

sana i t ive  wind speed and d i rec t ion  InstrmPents, cup anemometers and 

bfvauer (reference ), were installed aththe 20 foot and 200 

foot leve ls  of the IBT tower. There instruments maenred the  wind 

apeed f luctuat ions and the two-dlrectional vfud f luctuat ioaa nacaoaary 

t o  correlate apearrorad d i f fus ion  of ths puff t o  calculated dlfft is ioa.  

The data  obtained -re recorded by the  Weather Wrrsau high speed 

d r t a  acquis i t ion  system that was i n s t a l l ed  a t  the IET con t ro l  

bu i ld ing  for the test. 

measured by reEea8ing a balloon wfth 8 T-sonde, a temperature 

tnanrmitting device (reference ), t o  hdights grea te r  than 

t h e  IET tawer. The v e r t i c a l  temperature mearurllrant defined the  

A deta i led  vertical tentperatare profilm was 

I185851r  i 



. -  - - ... 
.-. l. .- ::.:..! .- 
._ . .. . ._. . .- .. . . . . .I . ..... . . .. ., .. - 

temperature lap- conditions, that is, the s t a b i l i t y  conditions of 

the atmosphere. 

I n  addition t o  aa8aauremanta of d i f fus ion  variables, a determination 

of the puff trajectory was desirable for comparison with the grid 

araeurcrnonts. The #eather Bureau M-33 radar was located at  Circular 

Butte three m i l e s  east of and overlooking IET. It was used t o  t rack 

a tetroon-transponder un i t  (figure ) t ha t  vas t o  be r e l e a a ~ d  

upwind of tha IET j ua t  p r ior  to the test. 

) is a p las t i c ,  tetrahedron ballooa desLgned to float a t  a con- 

s t an t  air dens i ty  level a d  therefore  to approximnte the t r r j a c t o r y  

of (L puff of ef f luent .  The traasponder (reference ) 

is a device th t  l a  t r iggered by a radar s ignal ,  transdts a 

stronger signal a t  a different frequency, and therefore permits track- 

ing for a grea ter  dis tance t h a ~  would be possible  by tracking j u s t  

the alurPfnised tagtoon. 

T-sonde so as to provide an uppat air  wind sounding. 

The tetroon (reference 

The radar was also umd t o  track the 

Tracking the trtroon-transponder with the e 3 3  radar provided data 

for corsprrfug the turbulence statistics of a 4rmgL.o syrstam 

(the coordinate rprtea w i n g  with the tetroon or puff) with the 

turbulancr rtatistics of an Bulerirn system (the b i v l w  coordinate 

ryster  f ixed wlth rropect  to the grouud). Such a colnpuiron study 

Is useful  for checking puff d i f f w i o u  theories uriag fixed biv-8. 

I I 8 5 8 5 5  
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The mather Bureau forecastim program 

destructive t e s t  since the t e s t  MS restricted to speei4ic nrcteordLoglcal 

conditions. 

1963, t o  obtain a stn3istid basis for foremst accumcy and to gim f O r C l c a s t g r s  

an sssontirl prt of the 

A practice forecast program MS initiated in mid-lRnmber, 

forecast were wind direction and speed, stability, and precipitation. 

m e  prarctics proeprrs waa caapztted vith the lrst seh8duled dry man of 

proven to be o g e r a t f d  a d  ready for the actual test. 
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prec ip i t a t ion  conditinnr were raalitrrd, as had bean forcast ,  but the 

test wai c8ncelled due t o  P l ack  of favorablednds.  Thi8 eiuatioa 

nearly produced acceptable conditions. 

over the southern end of tha HRTS i n  the morning and progrtaaed 

across the site. The shear line betmen favor8ble southwest winds 

and northeast  w i n d s  reached within a mile of the XET and i ts  errnpling 

g r i d .  

Favorable w i n d s  developed 

Cha Sunday, March 29th, the major synoptic featurea veta r e l a t ive ly  

uwhanged from the pat te rn  t h r t  had per r i s ted  m o t  of Elarch, t h a t  

is, high preerure a d  northwesterly air flow over tha Xnterrounraio 

area and a deep low praaoure area off the Mest C o a s t .  'Lhc f i r s t  

fdrecast  probabi l i ty  over 50% was iesued, for March 31rt, based 00 

National Meteorological center  prognortfc charts. 

cast wai i m m d  because a short vave trough and a s s o c i a t e d  rurfsca 

front was expected to move out of the low off the Pacific C o a s t  which 

would alhw southvertcrly upper air w i n d 8  t o  wve i n to  sotrthsast 

Idaho. 

The favorable fore- 

By Ma]r afternoon on the 30th, tbe chaacss for  the test c d i r i m  

09 tbe 3lrt were dropped t o  45 to llm, but ahancar for April Irt were 

wised to SS t o  60%. 

trough moveorant out of the PaeiPfc-  low. 

through the afternolo9 of the 3lst. 

decided to hold t b d t  final drscirion on vbethr t o  test m d  t o  base 

It OIL the A p r i l  Irt forec8st t o  be issued a t  0810 hours. 

Them ch81tga~ resu l ted  froat a ch.ag. in the 

The new r a t ing  w o  s lo in ta fd  

At'tht ti-, the  a r t  di rec tocr  
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By OS00 hours on the Ist, surface feature8 had chaqed  r ap id ly  t o  the 

s i t u a t i o n  shown i n  f igure ( ). The f ron ta l  system off the 

West Coest and the high Over the Rocky Mountain area moved ra ther  

rapidly eaStW8td leaving the lorgc low pressure area cowring the  

Western a t a t a s .  The secondary cold f ront  that formed In the Utah- 

Arizona area warn of l i t t l e  r ignif icance t o  the NETS area, &he main 

concern being the area of low clouds and generel precfp t ta t ion  greceediag 

the main front i n  vestern ldaho. A t  0500 houra, precipftatlon was 

occurrisg In ell of wastarn Idaho as well a b  m e t  of tht axtrewm southern 

part of the  state. I Wftb the movenu~at of both the upper air trough 

and t he  srrrfacr front, prec ip i t a t ion  i n  the form of showers was 

expected t o  begin in southeastern Idaho in the early afternoon. 

In the =ruing of April l s t , h l l o o n  w i d  sounding was taken and the 
1 

synoptic da ta  summarized above were gatbered and anslyred. The w i n d  

sounding showed the d i r ec t ion  and speed shear in the atablq 85s layer 

near the surface (figure ). Above t h i e  layer, moderate 

soutmtaster l ies  were present which would work their way to the surface 

as the et8bte layer wa8t r r fpa t ed  by shear frm above a d  by surface 

bating. The Wind s d d n g  ead general ueatbar coadi t ioes  showed 

that f8vor8ble southwest w i n d s  could be establ ished over the test 

area by noon. The only problem of a t t a in ing  test conditionr vas 

wbether the prec ip i ta t ion  associated with the frontal aystea would 

reach the test area too soon. 
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P ~ g a r s  ( ) i l l u s t r a t e s  the upper air flow over the  western United 

States at 0500 hour8 on the 3 1 e t .  

700 mil l ibar  pressure level in mctsrs above sea level .  

generally along the i so l ines  with a speed proportional t o  the hori- 

sontal spacing. As seen in Figure ( ), southeastern Idaho 

was under the center of a high pressure ridge extending from Washington 

southeastward to  New Mexico. A light southvesterly flow prevailed over 

the HILTS. At t h i s  ti- the high pressure ridge VIIS expected t o  move 

cmrtward i n  advanca - of this lou. 

southwaatarly f l au  t o  Increase oeathe~ WBTS giving su#ficfeat 8pded8 

at t h i s  levsl  (approximately 10,OOO feet m o a  sea level) t o  i n i t i a t e  

and mintdin surface d a d 8  favorable for the test, 

The isol ine8 are the height of the 

Flow is 

Suck a movement would allow the 

Figure ( ) i l l u a t r a t e a  tho 700 millibar chart  at  Q5oa hour6 

on A p r i l  1st. 

opened Into a trough as it moved inland, while the high presaure 

ridga moved erst of the Rockits.  

waa t o  produce a d e r a t e  southwesterly flov over southeastera Idaho. 

Aa seen i n  t h i s  figure the 14v off the West Coast had 

The t o t a l  e f f e c t  of these changes 

Figures ( ) fllwtratr tbe surface patterns of i n t e r e s t  

a t  the ti- of tbe test, 

( ) are quite r imihr  t o  the tapper air pattsru ut the sa- 

time (rhawa i n  figure ). The IMLU fea tures  v h k h  could 

The general  rurface fertures 8hasa i n  figure 

affect the r i a t  -re the froat off the West Coast arsocfated with the  

upper air trough and the  large area of prec ip i ta t ion  ptece&diag snd 

and accompanying the f ron ta l  rystem. 
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From the avaibble data, tbe Weather aUeau gave the folloving 

forecast, a t  0815 hour8 on the 1st  of April, to the P h i l l i p s  

Petroleum Company test directors, t o  ID Eeadquartercr, and t o  the 

Health and Safety Division: 

''blinds will be southwesterly, 15 to 20 miles per hour by 1100. 

A large area of precipitation coveting the southestern part 

of the state extending from Boise to Gooding will umve eastward 

a d  probably arrive 8t the NRTS about 1300 hours." 

The t e s t  director8 decided that tb countdown procedura could be 

shortened .nough t o  allw testing before the occurranae of my 

precipitation. The test oMmecbadoled for that day. 
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