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Enclosed with this memo is the majority of descriptive material,

in first draft form, for a report on the Radiological Monitoring,
SNAPTRAN 2/10A-3 Destructive Test. The outline followed for this
material is also included. As you know, STEP people want to expand the
scope of the report, primarily in analyzing the test direct radia-
tion and by including a hazard evaluation of a postulated SNAP
accident. Such an expanded scope means greater STEP participation

in preparing the reporte. A new outline is also to be prepared.
Preparation of the report is scheduled as follows:

September 1 - first draft for review and revision by the writers
September 15 - draft for review by supervisors
November 1 - published report

A tentative breakdown of writing responsibilities has been agreed

to between G. Dinneen, R. Fielding, and myself. This breakdown will
be based more definitely on the revised outline and will require
considerable work on my part in the next few weeks. A copy of the
material enclosed with this memo has also been sent to TAN.

This memo is intended to inform of the change in target dates for
my work, to transmit the material I have prepared so far, and to
indicate some concern with this new turn of events. I am in
agreement that a single report of all test monitoring activities

and results is desirable. In my opinion the report will be essentially
the efforts of Dinneen, Fielding and myself but the recognition of
these efforts will be difficult to ensure. I believe that, if the
work progresses consistent with present indications, authorship of
the report will belong to Dinneen, Fielding, and Bird. My concern -
is that an editor may be assigned, perhaps Ormand Cordes, and that
major contributors will be recognized including half a dozen persons
providing some analytical work. I propose that when an outline is
agreed to and division of writing responsibilities is assigned
authorship should be established in a definite manner.

Enclosures:
SNAPTRAN Report Draft
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I. INTRODUCTION
A. SSAPIRAN Program

Several nuclesr resctors sre under develomment to supply suxilisry power
for spece vehiclas. These AP resctors (Systems for Buclesr Awdlliary
Power) cannot be provided with the usual engineered safeguarda, even
though the operations involved in assembling and laumching these resctors
pose umique mwlear safety problems. The Atcmic Energy Comission has
therefare esteblished, as part of its overall muclesr safety effort,

s rogras to simulate SNAP socidents snd to evaluate the sccident’
congequences. This rogram, conducted for the Commission by Phillips
Petroleun Compsny at the Nstiousl Resctor Testing Station (NRTS), ia

called the MMAPIRAN program.

The first resctor tested in the SHAPTRAN program is the SNAP 2/104
reactor for which two types of reactor aceldents have been postulated:
(1) sccidentel control drum movement dwring assembly o launch, and

(2) accidental water immersion of the reactor core ss a result of an
aborted launching. For each acclident type, a test series was designed
to meamge resctor properties necessary for predicting reactcr behaviar
during an accident, for explaining the phencmena cbserved in the stmmlated
accident, snd for relating the nowledge gained to other reactars. The
test series for the water immersion sccident, designated as the SNAPTRAN
2/10A~3 test series, was culminated on April 1, 1964, by a simulsted

accident which resultsd in self destruction of the resctor. The other
accident type will soon be investigated in the SKAPTRAN 2/1CA-1 teat series.
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B.

Radiological Monitoring Program

An extensive radiological monitoring program was carried out for the
SNAPTRAN 2/10A-3 destructive test. Its primary purpose was the detalled
evaluation of the test consequences. Monitoring was also accomplished
for quick assessment of test hazards in arder to ensure, if necessary,
that no public hazard ocowrred. Some additicmal radiologleal and
metearalogical messurements were made for resesrch aside from the test
objective of svaluating the SNAP secident consequences. Ege monitoring
progran vas the joint effort oftthedthundszetyMofthim
Petroleun Compeny (PPCo), of the Health and Safety Division of the ARC
Tdaho Operstions Office (ID), and of the U. 5. Weather Burean Research
Sfation at the NRTS.

Pbillips Petrolewn Company established a large monitoring grid with
considersble instrumentation for evaluating the test consequences.
Objectives were the meagirenent of radfstions from the destructive test
and the sampling of radiosctive and other toxic meterials released to
the enviromment. These measmmements were intended to be sufficient for
spplication of test results {0 a postulated SHAP accident. The AEC-ID
Health snd Safety Division responsibility was to ensxre the safety of
the otf-d.te population. Monitoring ocutside the test facdlity obstric-
tion fence was carrelated with that of PPeo. Health and Safety Lranch so
as to extend its monitering grid. In sddition, some research on film
dosimetry, neutron dosimetry, and resctor vater analysis wvas undartaien
with this mique "sccident” sourcs to further the accident evaluation
techniques of the Division. Whenimreparstiaons forr the destructive f.est
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vere complete, the Weather Pureau issusd weather forecasts so that the test
could be conducted under proper weather conditions. The Weather Buresu
also obtained metecrological data to establish the atmospheric conditions
of the test and to estimate the diffuston of hazsrdous materials released

into the air.

| €. Destructive Test
The SHAPTRAN 2/A10-3 destructive test was conducted at the Test Area
Borth (TAN) of the BRTS. Pguwre ( ) shows the location of TAN

within the RRTS and indfcstes its location relstive to the irrigated
1ands pesrby. Also indicated in Figwre ( ) are the prevailing

daytime snd nightime winde for the NATS and its environs. The

irrigated lands closest to TAN are in the direction of genersl daytime
winds. However, the six mile distance from TAN to the NRTS boundary
was sufficient safegusrd, as determined {n the radlological analysis

of reference ( ) for the public.

| The test fecility was designed for remote opsration of s reactcr and

for removal of the resctor to & hot shop for maintenance or disassembly.
This facility designated as the IET (Initial Engineering Test) facility,
cousists of a test pad that allows remote operstion from an esthi-shielded
camtrol building, a westher protection building that cen be withdrswn |
from the test ped, apd a four rail track comecting the test pad to the
large bhot shop snd maintenance facilities at TAN. The test facility

is seperated by at least ane mile from all other FRTS faci{lities.

Flaae ( } shows & double-flatess dolly an the test pad connected
to the coupling station. The westher building has been withdraws from the



|

test ped by the large shislded locsmotive in the left foreground. In the
right foreground is the esrth-covered comtrol building. Tha 150 foot stack
shown in the pdcturé was not used in the test. In the backgrownd, the
flat, sagebrush covered plain of the HRTS can be seen.

Flaare ( ) 15 a arawing of the reactor test packsge. The resctor
vessel, mounted on a psdestal on the four raill dolly, is serounded

by water within a steel and concrete environmental tank. The calori- -
meter tank shown in the drawing was used for reactar physics measurements
but was removed for the destructive test. A bDinal sleeve encloses the
reactor vessel. This sleeve Irovided neutron absarption to keep the
resstor in a sub-critical eondition, similmr to that for a rocket
lammching, wvhen the resctor was in the tank water. Rapdd removal of
the binal sleeve by s pyrotechnic actuator elmulated the accident situs-~
tion of an sborted lsunching that drops the reactor core into water.

The SNAP 2/10A reactor is described in detail elsewhere (for instance, —
see peference ( )} vhich aleo described the program.) Biiefly, the
stainless-steel vessel, approximately nine inches in dimmeter by twelve
inches long, containe a cove of thirty-seven rods of fully emriched
wanimm in & sirecalus-hydride matrix. A fixed berylliwe afisqior
surrounds the vessel. mmm»'mmmwmox

the reactar by varying the neutron leakage from the core. A NAK system
movides resctor coolant.

wmmmdxm-summmwmmmmmg
the reactor vesssl was removed. Tests of the resactor components showed
that the reflector would Irobably separste from the resctor vessel upon
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impact with the water (reference ), although the reastor core would
remain intect. However, the resctar excursion and s HAK-water resction
were expected to wrovide enough energy to disassemble the reactor core
‘ and disperse excursion-produced fission products and control drum beryllium
intc the tank water and into the air. Thus, the hasmds expected from a ‘
SHAP accident sre radfations from the reactor excursion end ite fission
roducte, and the berylliim and fission moduct contsminants relessed to

! D. Boope af the Repart
' fhis report is e account of the RWPIRAN 2/10A-3 radiclogieal monitar-
' ing program. As-es—eeesumt, Tb is intended to be camplete for the

reader's understanding of the monitoring program objectives, the
instrumentation used, and the results of the various msasuwrements and
analyses. Emphasis is placed on the monitoring directly concerned with
the destructive test objective of evaluating the test consegquences. The
results obtained from additiomal resesrch with this "sccildent” source
are reported but the descriptions of methods and instrunents are tarief
vhan more extencive desaxriptions sre svailsbtle in other reporis,. The
results of the radiclogical msampremants are reportsd ss test results
Wt they have alsc been gompered fn he yeport with suslyticsl models de-
veloped to describe the test conseqmnoes. A wime oblective of the
test analyses has also been tc extend the sxmalytical models to evaluate
the hazards of ¢« AP sccident. To this end, & haswrd evalution of
& water fmnesrsion SHAP sccident is incorporsted in the report.

i
i
i
|
1
{
i
|
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Reports covering other aspects of the SHAPIRAN progrsm, for instance
the resctor physics studies and fuel metallurgical axmlywses, will be
published gepsrately.

Terminology throughout this report, particularly the use of apecific
units of measure, assumes scme familiarity with each of the disciplines
involved in the monitoring progrsm. Fhysics, reactor, radiation,

and weather terms and units sre used with mindmum, if any, explanation.

Section IX, Preparations, prrimarily provides s description of the

various instrumenta and sampling methods used with relstion tc the specifiec
information to be obtained. Some deseription is alsc given of the
functiona and yrograms of the monitoring organigations, The section 1s
divided into s rief sccount of meteoxoclogical restricticns required

for the test and of some mwrocedures and activities established for the

teast countdown; detailed descriptions of the instrumentation for
radiation messuremaris, envircomental ssmpling, and metecroloegical measwre-
ments; and an sccount of the Wesather Bureau metecrological forecasting
r mogrsn. The description of instuments is divided according to fune-
| tion, a8 indicated sbove. Radistion meampements include gmmmae, beta,
_and peutyon radiztion measurements of the reactor exmumrsion, gemms
undbetarudhtionmmnntsﬂmthemmnssimmdm,

gxma radiation from radiocectivity released into the sir, und gmma

redistion from the rediosetivity deposited on the ground downwind of
the resctor. The envirommental samplingincludes sampling of fission
product and beryllium air concentrations, sanpling of water ejected
from the open tank around the reactor, and sempling of the downwind

]
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deposition. The metecrclogical measurements include vertical tempersture
measurements, wind speed and direction meamuements, wind turbulsnce

measurements, snd measurements for estimating the trajectory of drbm'ne
fission products. -

15 be relwnitles
Section ITI, Destructive Test, 13 a brief account of the teat day westher
conditions, arganization activities, and of the test phencmens. The \\/

test phencmens that are reported include observations external to the
resctor snd a btrief account of the resctor phencmens.

Section IV, Monitoring Remilts, reports the results of the monitoring
rogran. The section is an account of the general test results,
specifically describing the lack of significant hasard beyond the test
facility. The messurement and ssupling resulis are given according
to the division by function indicated above, that is, sccording to
radistion measwrements, envircomental sempling, and meteorological
neasurements. Anslysea of the data sre limited in this aectdon to a
gualitative discussion. The results of research efforts in accident
evalustion sxre alsc given.

Section V, Conclusions, provides a trief summary of the monitoring program
snd resulta. An evaluation of the progran adequacy is discussed with
specific resomendstions for the SRAPTRAN 2/10A-1 destructive test

monitoring mrogram.
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II. Prepsrations

Operstional Plans

The potential hagards of the destructive test, particularly the release

of fission products and beryliimm to the atmosphere, demsnded that the

test be restricted to good stmospberic diffusion eonditions. In addition,
the vind direction for the test was limited to a 50° sectorso that the
size of the monitoring grid snd the smount of instrunsntation needed
were reduced. The 60° sector was the minimm size that would permit
high eonfidence in forecasting & wind direction. The sector direction
vas chosen according to the prevailing wind direction for good diffusiom.

Aceardingly, the destruetive test was restricted to the following met-

ecrological canditicns:

1. lapse {unstable) conditions, to persist three hours from test time,
in axder to ensure adequate diffusion conditionsa,

2. mesn wind drection in the sector between 180° and 2%0° with
allovance of an sdditional 20° on esch side of the sector far
ghorrt tern wind fluctusticns,

3. wind speed between 10 and 30 miles per howr, the lower limit to
enswre reliability for forecasting a persistent wind direction and
the wpper 1imit to asme safe serial momitoring, snd

k. no precipitation in the ares, in arder to mmintain good ssmpling
conditions and to prevent localized wvashout of radicactive materisl.

In sdditin, sdeguate lighting ecmditions for the high speed movie

photography of the test was desirable. - i

The mondtoring grid established dowawwind of the test pad was a series
of concentric arcs at distances from 10 meters to about 6100 meters

o hiessdz



__ frau the resctor. These srcs were [rimarily 60° srcs based on the
required wind direction sector, although the ercs elosest to the resctor
| were extended as much as to encompess the test ped. The grid layout
13 dlagramed in figures ( ) on pages . PPCo
Health and Safety instrumented the montitoring g@rid within the IBT
obstruction fence, vhich is sbout one mile downwind of the facility. In

mum,mwmm:mwdmmmunmm«m»
fence. Power for opersting the grid instruments was sipplisd by three
sowrces. The telemetry wnits were supplied with power from the 2.5
ktlowatt generators contsined within esch unit. Power for all the
srcs out 0 and including the 300 meter src was supplied from the IEY
facility., Thirty 3.5 Klowvatt generstors supplied pover for instruments
on arcs beyond the 300 meter arc.

The three srecs outatde the obstruction fence were instrumented by the ID
Heglth and Safety Division. The ailr ssupling equimment snd recording
dose rate instruments wvere supplied with power from 3.5 kilowatt generators
st each statian requiring it. Telemeitry units, part of the ID Heslth

snd Safety enviroomental monitoricg network, vere loocated beyond the NRTS
boundary mnd were powered from rural power lines, An eerisl monitoring
wnit, three mobils mimitoring wnits, sud scme resserch equipment snd
neutron detection systems located mmar the reactor also were the respon-

=4

sibility of XD Health sad Safety.

! A thixty-five foot traller wes modified for use as a PPCo mobile eamtrol
facility for dispstching, installing, and recovering ssupling media on
the outer PFCo arcs fmmsdistely mreceeding snd following the destructive
test. Equipment in the trailer included & redio, purtable survey

IRALKAES



» INSTIUNSRTS, SCALATS, A A1r NOILUK, CLOUING; OOV ARG TOLL casnge &reasd,
o and shower snd lavstory facilities. The traller wea mede completely mobile
ww:swmmmﬁ&f&wmaﬁom
tank for its water supply. It was located nesr the IET obs@ruction fence

: about a thousand feet west of the 60° arcs. After the test, ssaples

were brought by recovery teams to the traller vhere they were monitored,

! pleced in comtainers, and given {0 semple trauafer taxis for delivery

to the TAN Health and Safety bullding for analysis.

Similsrly, an ID grid control center for dispatching samples, for
mwm,unmmmmmm
centrally located at the west edge of the three extericr 50° arcs. This
center hed two twemty-foot trailers with a radio, equimment storage
space, porriable muvey instrusents, and clothing. A 5 kllowstt traller
mowrted generstor supplied pover for the grid control cemter. ‘S&nphs
recoversd foom the grid were brought to the grid eontrol center, maried,
and peckaged for quick transfer to the Central Facilities Ares (CPA) at
the southern end of the MRTS (see figue )o The semples were
analysed at the ID Health and Safety Division labarstcries in CPA.

A seoond combrol cemter, callsd ARC sontrol, was loested in & Wredler
cne uile west of and overlooking the TET end the monitoring grid. This
tratler was equipped with redio snd telephooe for oamamicsting with
IET test persommel, Weather Duresm: statious, grid contral cemter, and
indtvidual monttoring mite.

The metsorological restricticns fur the test required an extensive
5 Veather Buaresu forecasting progrmm, The forecasting wes particularly

HBSS}U.



{ importent because of the four howr lesd time reguired by the test
comtdown rocedwre. It was also important for getting off the test
with mintme delay due to improper weather conditions. Scme delay
wvas expected sinoe the test was scheduled for late winler or early
spring, a tine that is climatologically poor for meeting the test
requirements. To demonstrate the poor climatology, three years of TAN
meteorological records for the months of November through March show
’ that the percentage mmber of days with scceptable wind conditions are
f 27, 3, 6, 14, snd 35 percent by momth, respsctively. For the entire
period an average of 179, or approximstely five days per manth for the
’mmmﬁ,mm. When meeipdtation is also
considered, the mmber of sceepiahle days may be reduced by half.

Bormally, two weather briefings tc ID Hesdquarters, ID Health Physics
j Branch, and FPCo test directors were issued st 0930 and 1530 each day.
In these riefings, a synopsis of the current synoptic petierm wan
given alang with any expected changes in the pettern. A gwlitative
forecast of the metearclogical varishles specified fn the test restrice
| tions wvas given for the cwrrent and sucoeeding days in the moruming
“ briefing snd for the next two days in the afternoan triefing. For
perdods up to five days beyond the speciffc farecssts, trends and
genersl weather conditions, heased on National Metearalogical Center
rognostic charts, were diseussed. In addition to the sbove furecasts
snd cutlocks, a xobebility rating of acceptabls test conditines was
also given for each day. The rating was of mecessity a combimation of
the individual meteorological variables expected and an expression of con-
fidence in the total fareeast. The test directors then décided whether
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or not the comtdown recedure would be started the following morning,
or in the ecase of a morning decision that same morning.

In sddition to furecasting the meteorological conditions, the Wealher
Bwemmmdthemmmhhusmusmtodamm
existing conditions., Messurements for describing the atmospheric
diffusion comditicns wvere made in order to estimate the mmount of
hazardous material released into the air from the test. Two field
units end remote recording instruments were established for this

mtegroloagical mesmpement wograa.

As indicated in the precsding paregraphs, esch of the three mouitoring
argmizstions had £isld gronps cmrrying out various tasks during the
comtdowm mrocedize and immediately after the test. Definiie lines of

aanmiaﬁmﬂththﬁeﬁm, a2 well as between orgmnizations,
were necessary. FPlgure ( ) 13 & ddagrem of the IBT comvnmiestion
netucrk showing eaammicstion lines with the Westher Bureau sand showing
mmmmmmmmmmmmmm
Petrolewn Company groups. Figwe ( ) similsrly disgrams the
commmication 1ines between ID Hoalth and Safety grovps end with the ;.
Veattur Buresi. The two dlagrems cbviously overlap st the IBT comtrol
buflding and the Veather Buresu office at CPA.

Commmicstion for the test was sctmmlly sceomplished st two levels, Tie
status of the test, particularly emmesrning the metearclogioml conditions,
vas discussnd between Vesther Buresn persans st CFA, test directors st IET,
@DM&MMWCGMAEMW. These 4iscussions
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ocourred by telsphone oonference eall dxing the countdown proceduse

and particularly st times when s "hold” eould be placed on the ccmtdown,

if necessxry. The status of the counidowm mrocedure, particulsrly the pro-
greas of test system preperations and checkouts, of grid meparations, and
of Weather Buresu fisld operations, was discussed within arganizations

by the means indicated in the commmiocation disgrams and then Iinterrelsted
by arganization persons stationed in the JET comtrol tullding.

The destructive test was initisted remotely from the esrth-shielded IET
sontrol building. The shielding and filtered air mpply were alequate
safegumds forr the persornel in the toilding. During the comtdom
m,mlmmmmmmmmuﬂuu

| pad, such as arming the sctuatar for inttiating the test, locating sampling
| devices, and checking equipment. However, the test facility was cleaved

| of persomel, except for those in the comtrol building, st the times the
environmental tank wes filled with water. That s, all outdoor activities
‘within the ares fance were necessarily completed at the tims of the tank
£11ling, about coe how before the scheduled test time. At one-half howr
before test time, the serial momitaring unit flew over the IET and’ dowsarind
of the facility to visually ascertain that the grid was clesr of persommel.
mwmmwmmwmmmm
persommel were not dosmwind of the test.

After the test, the shielded locomotive was used t0 rewcve the EG & O

photography dolly fyom the test pad and to replace the weather rilding
over the resctor. The envircemental tank water wvas &rained to ensure that
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the reactor was in a safe condition. Re-entry tesms, with portahle
radiation instruments snd rotective clothing, then sdveneed to the

test pad and to the monitoring grid to messwre the radiaticn fleld and to
recover samples. After sufficient decey time, the reactor dally was
transferred by the shielded locomotive to the TAN hot shops for disassembly
and detsiled investigation of the environmental tank and the reactor come

ponents.

Instrumentation

l. GCenersl

The bulk of the instruments used in the monitoring progrms was locsied
on the twelve concentric srcs downwind of the test pad. The IiInstruments
and their locstions are imdiceted in figues ( ) whieh show
the inmer and outer PFCg Health and dafety grids, and the ID Health
and Safety grid, respectively. The frmer grid acca st distances of
10, 25, 50, 100, 200 and 300 meters were extended bayond the 60° wind
sactar to eneompess the test pad. Instruzents placed on the src exten-
sions provieed beckground airssoples snd radistion measurementis sxelusive
of effluent puff rediation. Some of the outer grid arcs, vhich ave at
distances of 500, 900, snd 1500 meters, were aleo extendsd slightly
veyond 60° %o previde sdditionel afr spling for borderline wind
direction. Figare )} indicates that scue instrumexts ware also
placed beyond the ID Health and Safety ares st 2515, 3960, sad 6100
metars. mm,mmﬁmmmm
metecrologlanl mew crorarts were located as far s seven niles from
the IET.



2.

Samplers and other instruments were loceted on and sround the enviramental
tank. Mawe ) shows the locations of these instriments, peimarily
for radiation measurements snd water samples, with respect %o the resctor.
Instrunents were also strung vertically on a 150 foot radiological tower
about 20 meters northeast of the reactor and on the IET stack about 75
meters north of the reactor. These elevated instrupents ware to neammre
the height of the rudicactive puff as If left the reactor mrea. A
clothesline type of device, with pulleys allowing sample recovery from

& 200 foot distance, was eonstructed to avold excessive personel exposwe
aning the early recovery of mricrity samples locsied near the reacior.
mmemwmmwaM
twelve feet above the resctor core and a secomd pullsy was achored 200
feet east of the test psd. This clothealine system placed redistion instru-
ments iz nesr proximity to the reactor and in line-of-site exposure to
the reactor core.

 In addition to the instrusents in fixed loecstions, mobdle monitcring

and serianl momfitoring uwnits were used to estinmate the Imtensity, travel,
snd dispersion of the rediosctive puff. Deseriptions of the mexy
instriments and their purposes ste given in the remsinder of this sec-
tion.

Redistion INstruments ]
The fixed locsticn instruments used to determine radiatfon hazsrds conse-
gumnt to the destructive test inclnded reccrding dose rate and integrated
dose manitors, high rengs dosimeters mnd film packet dosimeters, snd neutron
sotivation systems. Some instrwents cbesrved multiple radistion sources
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so that measurements to sart out the contribution from each source

were required.

Monitors

Tvelve direct radistion monitors, commonly known as remote area

monitaors, were used in the test. These remote units (Figure )

had detector units housed in weather proof containers and connected

by cables to a central recording and control panel located in the IET
control building. The gamme dose rates cbgserved at the remote

stations were indicated on the rate meters at the central control panel and
rglso on conintuous strip-chart recorders. These detectors recorded
primarily gamme radiation since beta radiation is for the most part shielded
out by the detector housing assewbly. Detectors capsable of measwring 1000
r/hr were positioned on the lip of the envirommental tank, at the 75 foot
level of the radiological tower, and at grid locations as follows

(See figure }: A-b4 and A-10 on the 25 meter arc, B-4 on the 50 meter
arc, C-8 on the 10 meter are, D-8 on the 200 meter arc, and E-17 on the
300 meter arc. Remote detectors with a range up to 100 r/hr were placed
on the east and west sides of the test pad, and on the grid at locations
B*Emths 50 meter arc and F-19 on the 500 meter arc. The detectors
located at A-10, B-10, and east and west of the reactor were expected to
messure the guoma rediation dose rates from the reector excursion and
from the fission products formed in the excursion. The other-detectors,
placed on the centerline of the downwind 60° arcs, were expected to
measure the dose rates from the excursion and fission products end also

from the radiocactive puff.
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Bine dose rate messuwring and recording instruments were located on the
ID Health and Safety grid outaide the IET cbstruction fence. These
instruments were QM tubes connected to continuous strip-chart recorders.
The GM tubes were expected to measure the puff gums and beta dose rate.
Four instruments were evenly spaced across the 3960 meter arc and five
were evenly spaced across the 6100 meter arc, as indicated in figwe (

( ).

A telemetry radiation monitoring network of twenty-five remote statioms
(Pigure ) and & mmster readout control panel were used by PFCo.
Health and Safety. The network, with thirteen units on the 1500 meter arc
and ‘f:walve on the 2515 meter arc, was designed to measure and report

the puff garme dose and the relative amount of beta and gamme radiation
from the puff particulate material. Each unit contained both a high
level and low level ion chamber for messuring the puff gamma dose and an
air particulate monitor for filtering and measuring airborne particulate
activity. Emch wnit also contained & motor-generator set and a voltage
converter to convert the voltage induced on & mewmory unit, by the radiation
exposure, into an audible tone. The tone was then broadcast to the
central unit where the informmtion was printed out on a typewriter and

a punchsdv tape.

8ix unite of the ID Health & Safety radio-telemetry, radiation monitoring
network were statimeddwmindotth;mmummmm.
Four of the wnits were left in their routine locations and two sdditional
units were moved into the area for increased coverage. Each unit

(Figure ) had an ion chamber and an air sampling system with a
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GN tube measuring particulate activity collected on a filter and with &
scintillation detector measuring gaseous activity collected in a charccal

trap. Each rediation sensor output wes converted into digital data and trans-
mitted to a master station at CFA where it was processed and programmed into

a typewriter. Normally, the data from each station and each sensor is recorded
hourly. However, at the time of the destructive test, the master station

wvas switched to contimuously record data.

Dosimeters

Since high dose rates from the reactor transient were expected in the
immediate vicinity of the test cell, several types of high rangs dosimeters
were ingtalled. The commercially avail ble chemical and glass doeimeters
weare supplied by mgartcd, Germeshausen, and Grier Company. Two
thermoluminescent dosimeters wers scyulred rom the Comtrol for Radimtion,

Inc.

Silver phosphate and cobalt glass dosimeters (Figure ) vere used.

The silver phosphate dosimeter consiats of five glass rods contained in a
one-half inch diameter by one-half inch high energy discriminatory shield.
This dosimeter measures gammm doses in the range from 25r to mhr. The
ccbalt glass dosimeter consists of three cobalt glass wafers contained in
a one-half inch dismeter by three-quarters inch high energy discriminatory
shield and measures the ;Ohr to 2xl06r gamm dose range. Chemical
dosimeters, also shown in figure ( ), were of the type used in the
comercial model of the ORNL muclear accident dosimeter, with five ampoule
peckets housed in a three and one-gquarter inch by four and one-eighth inch
lithium can. The rangs of gamma doses measured by the chemical dosimeters

is from 25r to losr.
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The thermoluminescent dosimeter, vhich is based on the thermoluminescence
of a lithium flouride phosher, contains the phosphor in a hermetically
sealed container one-half inch in diameter and one and ome-half inches
high. The dose range for this dosimeter is 10mr to 105:-. These high
range dosimeters were positioned around the top of the envirommental
tank, on the reactor dolly, on the EG & G dolly, on the clothesline

and on the ten meter arc (see figure ) to provide additional

monitoring of the reactor excursion and fission product gamse radiation.

i
I
i
i
,
|
|

1185843



Film dosimeters on the grid were mounted three feet above the ground m
stakes located as shown in figwes . On the 50° gres out

to and inreluding are E, @ small "well” was dug and fitted with e metsl
can sbout four inches deep. Film dosimeters placed in these cans were
shielded from direct radiation from the reactor and fuliout. In this
shielded position, the "well” dosimeters monitored only the radioactive
paff. Subtracting the puff dose from the dose messured tiree feet above
the ground provided a dose value for the excwrsion and fallout radiation.

The fixed-locating monitors and dosimeters provided definitive measure-
menta for analyxing the test radioclogical conseguences, For o gquick
assesmzent of the nagaitude of the comsequences, serial snd mobile mounitex-
ing of the puff as it passed across the monitaring grid and across the
¥RTS boundary provided a measuwre not only of radiation intensity but

of dispersion and rsdiosctive decay of the puff as well.

mmﬁ;ﬂthmasmwmmmmmmﬂfmthesemlymw
ments. An sirplane vas egiipped with a scintlllation detector and other
nonitoring instrupents and with a radio for coommication withe the AEC
control and IET emtrol ocenters. After tracking the puff as far as
possible, the airplans flow beck over the IEY for & visml aad rediologieal
check of the resctor conditicsi. Three wehicles with four-wheel drive wvere
also eguipped with redfos and with monitering instrents for mohle moni-
toring of the puff. The growund wehicles were directad fnioc the path of
the puff by Weather Buresu reports of the wind direction end speed.
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Filnm dosimeters were placed on phantams (figwre ) located neer the
reactor. These phantoms, which were the responsibility of ID Health and

i
i
i
4

Sefety, were large polyethylene botiles that apmroximated a men's torso.
They were f£illed with s solution which was tissus-equivalent for gmue radia-
tion attemmtion. Fifteen film dosimeters were plsced at each phantom
station: twelve on a belt smorounding the pbantam, two hanging in free

aiyr below the phantom, and cne hanging inside the phantam. The phantom
dosimeters provided not only a messure of radfation doses at the phantcm
stations but also a determinetion of the effect that personmel film badge
orientation may have on sccident dose meagrenents (reference } e
Bighteen phanrtoms were located sround the resctor tenk dowmrind as far

as L0 maters, as indlcated in figme { )

Two types of £ilm dosimeters were used in the test. Both types contained
‘ Dupont £ilm packets with sensitive and insensitive £ilz for messoring
‘ high and low rengs expomme. One type had the £{lm packet hermetically
sealed in speclal red plastic designed to reduce the effect of long
exposuwre to smmlight (reference ). This type was used st sta~
tions not resdily accessihle on the day of the test. The other type of
film dosimeter hadi the Dupent film packets in the filx badge monitar
worn by nesrly sll BRTS parscumal. These dosimeters have been used for
& longer time and therefore provide greater accuracy In mesasmuring
radiation fields. Thase badges were located on the film-badge-drop
stations, on the phantoms, on the clothesline, on the edge of the

enviromuental tank, and om water catch cuns at the 10 meter are. The
sealed film dosimeters wexre placed on the grid, on the radiological tower,
and on the rope elevator reaching to the top of the IET stack.

;
|
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2.3 Beutron Detectars
Severs)l meutron sctivation systems were used t0 measwre the neutron
spectrum and the meutron dose due to the reactar excursion. 3Six -
mclear aceident dosimeters (RADs) of the ORNL Hurst type wexre placed
around the reactor (see figmes } where they could be recovered
as goon as possible after the test. Two Nads vere on the clothesline in
| line-of-sight with the reagtoy, one KAD wvas on the E G & @ dolly, and
| NAD was located at each of the 25 meter, 50 meter, and 100 meter ares along
the railroed track. An arm om the E O & G dolly recovered the NADs from
along the treck ss the dally was pulled fyom the test pad after the test.
In sddttion to the two NADs om the clothesline, two HRTS film badges,
a ssnple of hupan halr, an sctivetion foll box, and a copper wire were

sttached to the clothesline. Tow samples of blood, sbout two liters per
sample, were placed on the edge of the envircomentsl tank and on the
test dolly.

The NAD systems (reference ) contain bere gold, eadmimmecovered
gold, tihree fission foils and sulfmwr in a fireprcofed can. Thia conbine-
tion allows an approximate measure of the meutron speetrum, vhich xust
be known before & peutron doss can be determined. The indmed sctivity
of the gold snd eadeius-coversd guld glves & memswe of tbe ermal
meutron flux. The plutoniua 23 fission foll gives the mutron flux with
soergy grester thex 1 Kev. The Neptumbum 237 fodl glves the flax with
awrgy grester than 0.75 mev. The uwraniwa 238 foil gives the flux with
smrgy greatey than 1.5 mev. The Sulfwr 32 ber gives the meutron flux

\z ¥ with exergy greater than 2.5 mev.
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The two clothesiine film badges contained the NRTS-ID personnel neutron
threshold detector (reference ) incorporating sulpmn, indium,
gold foil and cadmium-encased gold foil. These detectors measure
neutron fluxes in the thermal and fast energy ranges. The sample of
man hair wvas used to study the application of neutron activation of
sulphur in bair as a measure of accidental neutron exposures. 3Similarly,
the blood samples were to be analyzed for sctivetion of sodium in blood
as & meamure of neutron exposwres. The copper wire was placed over the
reactor for experience in applylng copper activation ss an indicstor

of an accident magnitude. mmmmmmhh&r
and blood samples, snd copper vire were analyzed by the ID Health and
Safety Division.

The activation foil box on the clothesline and another on the edge of the
envirommental tank were used to investigate sctivation materials that
might improve the NAD systems. One set of materials was located on

the ocutside of the box and a second set was in the center of the pars-~
fin filled box. Bare and cadmimm-covered samples of indium, gold,
manganese, copper and cobalt, as well as nickel, iron, and titanium

samples, were used.

3. Environmental Samplers

Water Ssmplers

Three types of water ssmples were set up to obtain data concerning
fission and neutron activation mroducts retained in water. These

sanplers included long compartmented trays, wvater catch cans with

three inch dismeter tops and ssmple bambs in the envirommentsl tank
drtin..
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Compartmented trays (figwre ) were set on each coxrner of the
reactor dolly to catch water and detris that might be expelled from

the envirommental tank immediately following the reactar excursion.

Supplementing the trays, a serles of water-catch-cana (figure ).

were located on the edge of the envirommental tank and on the ten,
twenty, twenty-five, fifty snd one-lundred meter arcs. Catch-cans

on the enviroumental tank snd ocn the ten meter arc completely surrounded
the reactar while those on the other arcs were limited to the 60° down-
vind sector. Each can contained a Schierhart and Schnan 576 filter which
screened the veter ssmple before it was collected in & reservoir at

the bottom of the can. Sample bambe were set up to draw off water
ssmples from the wvater remaining in the envirommental tank following
the test but pricr to the draining of envirommental tsnk water the

liquid waste tank.

- Alr ssmples
3.2 A variety of air ssmplers were used on the monitoring grid to messure
concentrations of beryliium and fission products in the air and to
analyze the particle sized of the airborne contaminsnta. High volune
air ssmplers, fission gas samplers, three types of particle sizing sam-
plers, and sequential air ssmplers were all used for specific messurements.

The Staplex model high volume sir sampler is designed to drsw large
volumes of air through a four inch diameter serosol filter, This
ssapler (figure ) vas modified so that a carbon ecertridge

could be inserted behind the filter as a baclp collector. To ensuwre
that the air was being pulled through the filter and the carbon cartridge,
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! an sdditional "O" ring seal was installed behind the cartridge. With

this srrangement, the flow rate of the ssmplers rangsd from fifteen to
twenty-five cubic feet of air per minute. The high volume air samplers
placed on the FPCo outer grid srcs were modified (figure )

t0 incresse the air flow to approximately forty cublic feet per minute

by enlarging the size of the inlet. The distribution of the high volume
ssxplers on the gird is shown in figures ( ). Additional sexmplers
were located on the 150 foot radiclogical tower.

The serosol filter selected for use i{n this test was & spun polystyrene
mat with & low flow resistence snd high collection efficiency. The
filters are rated 995 efficient for cne-quarter micron particles at face

velocities ranging from fouxr to seven hmdred feet per mimite. They
have been used at this laboratory to meampe noble fission gases with
sn efficiency greater than 95%. In addition, they contain no beryllium
20 that they asre useful for berylliim analysis. The majority of the
filter ssnples were analyszed first by gaema ray speciroscopy after

| vhich they were analyzed on & mass spectrometer for derylliwum.

? In sddition to beryllium snalysis of high volume air ssmples, two
ssquntial smplers (Figure ) with twelve sampling stages and

four stationary air monitoring ssaplers wers used specifically for beryllium
monitoring. These samplers were located in the immediate resctor vicinity
and in the test pad coupling statdica. |

The radiocactive noble gas concentration in the puff nesxr ground level
was neasured by drswing an alr sample through & high efficlency filter
-ndtbnaintoqin alr tight mllon (figuwres )« Rleven of
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these ssmplers were used on the 60 wind sectar out to snd including arc
E. The air sampler was stsrted at the instant the destructive test wvas
initieted and wvas allowed to run for fowr minutes during which time
the puff passed by. The entrapped noble gases were then allowed to
decay until recovery tesms made re-entry to the grid and deflated the
balloon through a second high efficiency filter. The radicactive
daughters from the gases were trapped on the second filter and on

the inside of the balloon. The belloon and fillters were analyzed

on & multi-channel analyzer to determine quantitative smounts of the
daughters deposited.

1 CEEN L}

The particle sfize dlstribution of an airboarne particulate must be known
before the potentisl hezard sssociated with 1ts inhalation csn be adequately
evalusted. The reason is that particulste deposition in the lungs is a
function of particle size snd differential deposition occurs within the
respiratory tract. Selective samplers were therefore placed on the grid
in sn attempt to distinguish between particle sizes. The tlwree types
ofmmsimsmmmsmdmmcmm(mfm 3
the Unico cascade impactor (reference ) and the Anderson Ssmpler
(reference 7 ). These ssmplers were poaitioned in the 60°
downwind sector of the grid st the stetions indicated in figures ( ).

Mcwlmmluiaammmmmmduqum
sazpling device in series with a high efficiency filter. The cyclone
stage captures the larger particles, that is, thoee grester than ten
nicrons in dismeter. The smaller particles are capthwured by the
filter. The flow rate of this instrument 15 eight and one-half cubde
feet per minute which 1is approximately mans' breathing rate st restful
times.
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The Unico ssmpler is a cascade lmpector with four deposition stages and

& backup filter. Nass median sizes fyrom twenty miecrons dowm to one-balf
micron in dismeter can be measured with this sampler. Alr was drswn through
the Unieo sampler at the rate of one cublic foot per minute.

The Anderson sempler consists of six stages through which air is drewn at
the rate of one cubic foot per mimute. Each stage contains a sieve plate
perforated with four hmmdred holes snd backed by a stainless steel plate
coated with a particle-retention silicone mediwnm. The size of the holes
is constant for eech stage, but is smeller in each succeeding stage;
consequently, the jet velocity is wnifarn in each stage but incresses in
each succeeding stage. When the velocity imparted in a particle is
sufficiently great, its inertia overcomes the serodynsmic drag and the
particles leaves the turning stream of air and is impinged on the surface
of the silicone coating. At the ssmpling rate of one cubic foot per min-
ute the ssupler is designed so that any airborne pariicle of one microm
or larger will be collected on one of the stages. ‘

Fallout Sanmlers

Fallout plates (figure ) were used to obtain the fallout distribution,
coneentration, and isctopic identification of the fission rroducts
deposited on the monitoring grid. Those plates with sufficient sctivity
were also snalyesed for beryllium. Stdcky type fallout paper similer to
traansperent office tape wvas used to retain the fallout perticles. Two
sizes of fallout plates, twelve by fifteen inches or four by nine inches,
were used. The larger plates were used close to the reactor in the 60°
downwind sector to assure that sensitive measuwrements were obtained. 'rhe‘
sualler plates were used on the cuter PPCo arcs where a large mmber

of ssuplers were desired. mtmmuu,thlmm-mmmmd.
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Sticky paper was mounted on metal frames vhich were in turn mounted on
S four foot high stands at esch grid position (see figuwres ).
: In addition, fallout plates were located on the radioclogical tower,

on the IET stack, and at several locations near the reactor.

Those plates not located in the 50 downwind sector were set out prior
to the test in arder to reduce the time reguired tc pxrepare the
radiological grid on the test day. The upwind platss gave an upper
limit to the background fallout from sources other that the destructive

test.
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4. Meteaorological Instruments

Operations at TAN had not required meteorological restrictions and
forcasting programs for some time prior to the destructive test.
Considerable instrumentation had to be installed to supplement the
200 foot meteorological IRT tower used for routine, continuous
measurements of wind and temperature at TAN. The additional
instruments were required for both the operational functions of
forcasting and of measuring the test restriction parameters and

»5 the research function of measuring variables for diffusion calcu-

lations and of correlating the calculated puff diffusion and tra-

Jectory with the measured puff behavior.

|
|
!
|

The IET tower had aerovanes at the 20 foot level and 150 foot level
for measuring wind direction and speed. It also had temperature
measuring devices at the 5 foot, 75 foot, and 150 foot levels.

This information is telemetered to a Weather Bureau office at CFA.
In order to ascertain whefher or not the meteorological restrictions
were met on a given day, wore knowledge of the winds over the
monitoring grid and downwind of IRT was required than the single

IET tower could pravide. Dats from the tower alons was not ade-

quate because of the complex wind patterns that cen exist at TAN.
In particulsr, & wind shear line occasionally exists such that the
wind directions at two locations, separated by only a few hundred

feet, are in general opposition. Thersfore, two stations for

measuring wind speed and direction were positioned downwind of the
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b ‘ monitoring grid. These stations, part of the ID Health and Safety
| Division's radio-telemetry network for environmental monitoring, were
placed near the centerline of the 600 wind sector. The information
from these two stations was telemetered to the Weather Bureau office

in CFA. Pigure ( shows the station locations, one at Monteview

-
and the other a milepost 179 on Idaho Highway 28. wWith data from
these two stations and the IET tower, a picture of the wind field over
the monitoring grid and downwind of the NRTS boundary was available.

: This data was also useful in placing the mobile mdnftoring units in

the path of the effluent puff, for assisting the aerial tracking of

the puff, and for deterumining the more important grid samples for

quick recovery and analysis.

In order to measuring the atmospheric diffusion conditions during the
test, special meteorological measurements were required. Highly-
sensitive wind speed and direction instruments, cup anemometers and
bivanes (reference ), were installed aththe 20 foot and 200
foot levels of the IET tower. These instruments measured the wind
speed fluctustions and the two-directional wind fluctuations necessary

to correlate measured diffusion of the puff to calculated diffusion.

= The data obtained were recorded by the Weather Bureau high spead

data acquisition system that was installed at the IET comtrol

building for the test. A detailed vertical temperature profile was
measured by reiteasing a balloon with a T-sonde, a temperature
teansmitting device (reference ), to héights greater than

the IET tower. The vertical temperature measurment defined the
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temperature lapse conditions, that is, the stability conditioms of

the atwmosphere.

In addition to measurements of diffusion variables, a determination
of the puff trajectory was desirable for comparison with the grid
measurements. The Weather Buréau M-33 radar was located at Circular
f Butte three miles east of and overlooking IET. It was used to track
l a4 tetroon-transponder unit (figure ) that was to be released
upwind of the IET juat prior to the test. The tetroon (reference
) is a plastic, tetrabedron balloon designed to float at a com-

stant air density level and therefore to approximate the trajectory

of a puff of effluent. The transponder (reference )

is a device that is triggered by a radar signal, transmits a
stronger signal at a different frequency, and therefore permits track-

ing for a greater distance thaz would be possible by tracking just

the aluminized te¢roon. The radar was also used to track the

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

i
J
!

Tracking the tetroon-transponder with the M-33 radar provided data

for comparing ths turbulence statistics of a Lagrangian sysstem

{(the coordinate system moving with the tetroom or puff) with the
turbulence statistics of an Eulerian system (the bivane coordipate
system fixed with respect to the ground). Such a comparison study

is useful for checking puff diffusion theories using fixed bivanes.
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C. Forecasting Program

The Weather Bureau forecasting program was an essential part of the

destructive test since the test was restricted to specific meteorological
conditions. A practice forecast program was initiated in mid-November,

1963, to obtain a statistical basis for forecast accuracy and to give forec@ters
practice in forecasting specific meteorolc;gicnl variables at TAN

under various synoptic regimes. The specific variables that were

fore@st were wind direction and speed, atability, and precipiﬁation.

Thig practice progrm was completed with the last scheduled dry run of

the SNAPTRAN tests. For the dry run, on March 2nd, a forecast wves

issued and, although the expected winds were 180° from the test conditions,
Weather Buresu operations were conducted as scheduled for the
destructive test. All Weather Bureau systems and procedurea were

proven to be cperational and reeady for the actual test.

The practice forecast program provided a total of 96 morning
forecasts and 94 afternoon forecasts. Each forecast was given either
& YRS or NO rating considering all the desired meteorological conditions.

~ For this practice period, four YES ratings were forecast in the afternocus,

_covering & twenty-six hour period. The cbserved conditicns during this
period, also rated YES or NO comsidering all the necessary test conditions,
verified YES only once. The forecast score therefore showed correct
morning forecasts 93 out of 96 times and correct afternoon forecasts

90 out of 9% times.
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The period covered by the prectice forecasts was somewhat ancmalous in
that the number of days of accep’-ble test conditions was noticeably
lower than the average number of days that could be expected from

climatological records.

The esrliest date for which the destructive test was scheduled was March 5th.
Starting on the day before, a continuous forecast service was set up with
two daily weather briefings. In addition to forecasts and outlocks of
synoptic patterns, a qualitative forecast of the meteorological variables
specified for the test were issued along with a probability rating of

acceptable test conditions. The rating wvas a combination of the

individual meteorological variables and an expression of confidence in

the overall forecast. The probebility figures were rated as indicated

in Table I.
Table I
1lity rating of SEAPTRAN forecas
Probability Range (%) Degree of condfidence
for achieving test
conditions
20 - 0 Poor
40 - 50 ) 8light
50 - 70 ’ ' Fair

70 - 80 Good

The rirst test attempt was made on the llth of March. A probebility
of less than 50%, due to a forecast of precipitation, was given for
achieving test conditions. Even though satisfactory wind and stability
conditions were realized, the test was cancelled due to extensive snow

showers over the NRTS.

1185851



i

The second atteapt wvas made on the 185th of March. A special rawindsonde
was requested of the Weather Bureau Airport Station at Medford, Oregonm,
to aid in judging the movement of a low pressure trough in the air flow
at high altitudes. Unfortunately, this sounding at 1100 MST yielded

no specific information on the timing of the trough movement. A 40%
chance of obtaining test conditions was given on the afternoon of

March 17. ‘The countdown procedure was get for 0900 hours on the 18th.
However, the winds in the TAN area switched to strong northwesterly
sinds at about 0630 hours. The trough had sped up and passed the NRTS
earlier than expected, so that the favoradle wind conditions occurred
during tha early morning hour/s' when stability conditions were unfavoreble.

The test was therefore cancelled due to unfavorable winds.

The third test attempt occurred on March 20th. The vertical wind profile
measured in the morning showed a shallow layer of southwesterly winds of
adequate gpeed. However, a 15 to 50% probability of obtaining satisfactory
conditions was given since the high altitude wind flow wvas too westerly
and northwesterly to be favorable. The proper stability and precipitation
conditions were reslized but the test was cancelled due to lack of adequate

winds.

The fourth attempt was conducted on the 26th of March. In order to

obtain the desired test conditions, favorable wind conditions at the upper
levels vere igsin necessary. A rawindsonde at 1100 MST was again requested
from Medford, Oregon, to aid in Judging the movement of an upper sir
trough. memingvindprofileptthemsmmdmemshallmr
layer of favorable winds than on/tha 20th. The upoer air flow was again
only bordering & favorable situation, so a 50% chance for acceptable test

conditions was issued. Again, satisfactory stability and
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precipitation conditions were realized, as had been forcast, but the
test was cancelled due to a lack of favorablewlnds. This giuation
nearly produced acceptable conditions. Favorable winds developed
over the southern end of the NRTS in the mormning and progressed

| across the site., The shear line between favorable southwest winds
and northeast winds reached within a mile of the IET and its sampling

% grid.

On Sunday, March 29th, the major synoptic featurea were relatively

unchanged from the pattern that had persisted most of March, that

is, high pressure and northwesterly air flow over the Intermountain
area and a deep low pressure area off the West Coast. The first
forecast probability over 50% was issued, for March 31lst, based on
National Meteorological center prognostic charts. The favorable fore-
! cast was issued because a short wave trough and associated surface
front was expected to move out of the low off the Pacific Coast which
would allow southwesterly upper air winds to move into southeast

Idaho.

By Monday afterncon on the 30th, the chances for the test conditions

on the 31st were dropped to 45 to 50%, bdt chances for Aﬁr!l 1st were

taised to 55 to 60%. These changes resulted from a change in the
trough movement out of the Pacific low. The new rating was maintained
through the afterncon of the 3lst. At that time, the test directors
decided to hold their final decision on whether to test and to base

it on the April lst forecast to be issued at 0810 hours.
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By 0500 hours on the lst, surface features had changed rapidly to the
situation shown in figure ( ). The frontal system off the

West Coast and the high over the Rocky Mountain area moved rather
rapidly eastward leaving the large low pressure area covering the
Western states. The secondary cold front that formed in the Utah-
Arizona area was of little significance to the NRTS area, the main
concern being the area of low clouds and general precipitation preceeding
the main front in western Idaho. At 0500 hours, precipitation was
occurring in all of western Idaho as well as most of the extreme southern
part of the state. With the movement of both the upper air trough

and the surface front, precipitation in the form of showers was

expected to begin in southeastern Idaho in the early afternoon.

In the morning of April 1lst,balloon wind sounding was taken and the
‘synoptic data summarized sbove were gathered and analyzed. The wind
sounding showed the direction and speed shear in the stable air layer
near the surface (figure ). Above this layer, moderate

southwesterlies were present which would work their way to the surface

as the stable layer wasdissipated by shear from above and by surface
heating. The wind soudning and general weatber conditions showed

that favorable southwest winds could be established over the test
area by noon. The only problem of attaining test conditions was

whether the precipitation associated with the frontal system would

reach the test area too soon.
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Pigure ( ) {llustrates the upper air flow over the western United
States at 0500 hours on the 31st. The isolines are the height of the

700 millibar pressure level {n meters above sea level. Plow is
generally along the isolines with a speed proportional to the hori-
gontal 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 southwesterly flow prevailed over
the MRTS. At this time the high pressure ridge was expected to move
eastward in advance of this low. Such a4 movement would allow the
southwesterly flow to increase over-the NRTS giving sufficient -peeds‘

at this level (approximately 10,000 feet mean sea level) to initiate

and meintain surface winds favorable for the test.

Figure ( ) illustrates the 700 millibar chart at 0500 hours
on April lst. As seen in this figure the low off the West Coast had
opened into a trough as it moved imland, while the high pressure

ridge moved east of the Rockies. The total effect of these changes

was to produce a moderate southwesterly flow over southeastern Idaho.

Figures ( ) illustrate the surface patterns of {interest

at the time of the test. The general surface features shown in figure

( ) are quite similar to the upper air pattern at the same

time (shown in figure ). The main features which could

affect the -ést wers the front off the West Coast aanocit;ed with the
upper alr trough and the large area of precipitation precedding and

and accompanying the frontal system.
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From the available data, the Weather Bureau gave the following
| forecast, at 0815 hours on:the lst of April, to the Phillips
i ’ Pe;roleum Company test directors, to ID Headquarters, and to the ID
3 Health and Safety Divisiom:
"Winds will be southwesterly, 15 to 20 miles per hour by 1100.
A large area of precipitation covering the southwestern part
of the state extending from Boise to Gooding will move eastward

and probably arrive at the NRTS about 1300 hours."

| The test directores decided that the countdown procedure could be

shortened enough to allowv testing before the occurrance of any

precipitation. The test wasacheduled for that day.

i
|
|
i
|
i
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JIX. Results of Radiological end Meteorological Messurements
A. Generel

After four ettampts to conduct the deatructive test were yn.
guccessful because of improper meteoroclogicel conditions, a

change of improper meteorologlcal condltioms, a change in the
month-long weather peitern over the western United States per.
mitted & forecsst for April lst with grester thsn 50% probebility
rating for achieving test conditions. The time alloted for
the countdown procedure wea shortensd in order to initiste the
test before precipitation arrived et the test area. A few

gprinkles were observed at CFA in the test day morning end

general shower activity occurred in eastern Idaho. At TAN,

favorable wind énd stability conditions were eat:;ﬁlished over the test
grid by 1015 MBT. Cloud cover veried from broken to overcast

end was forscest to gtey that way eand to thicken and lower.

At 1145 MST on the lat of April, the destructive test was
successfully initiated. The cloud cover at TAN was broken, the
etmospheric condition was unstebls ellowing good diffusion, and the
wind, messured instantsnecusly at the 150 foot lavel et IET, had

& direction of 205° end & speed of 25 miles per howss The  ~

wind nessuremants over the tast grid and downwind of the IET

are summErized in Table .
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i Table

Lapss rete (T150' - T5') = - 2.5° P (strong lapse)

Mesn Directions and Speeds During the teat

Instrument Direction (Degrees) Speed. (MPH
IET 20' 203 22.2
IET 200 208 255
Ststion 179 209 7.7
station Monteview 197 18.6
Tetroon &9 7.9
The stresmline flow pattern iz shown in figure .

The metecrological conditions for the destructive test adequately met
the test requirements for rediologicsl messurements and for the safety

of the P‘mlic .

Within milliseconds following the initistion of the reactor power
excnrgion, steem snd water were ejected from the environmental tank
ina m&hrocm sheped cloud. The cloud meintinsed 1lte symmetrical
 mushroom ahape foranhorttim‘mitltheudorityofthemter
collmpsed back into the environmsntal tank. Fellowisg this collspse

B visible vepor-filled cloud wes blown down over the instrumsnted

grid. High speed movies taken of the test indicste that there may
have been three distinct releases of airborme effluent fyom the test,

one during the initisl water burst vhich did not collapse with the
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mushroam cloud, & second that blew downwind with the vapor filled
cloud, and a third that came from the envirommental tenk following
the collepse of the mushrocm cloud. The third release seemed to
merge with the vepor-filled cloud by the time they reached the radie-
logicel tower. The period of effluent release was on the order of
ten seconds, which is & short term release commionly described as a

puff relesase.

The serial monitoring unit intercepted the puff et one mile from the
test pite and followed it for twenty-ons miles before dilffusion and
redloactive decay reduced the redistion levels to beckground.

Eleven miles from the test site, the airplene messured & peek dose
rate of 0.1 mr/hr while flying &t 1,200 feet. Sampling medla, mobile
monitoring end the seriel moniltor gave indication of the puff size

et distances greeter then one mile (table ).

Table

Approximete Puff Dimsnsions

Distence Puff Width Pessege Time Puff length
1.5 miles 2000 feet 30-h5 seconda 1400 feet

2.5 miles 3900 feet 90 seconds 3300 feet
5.5 miles Unknown 3 minutes 6600 feet
1l miles 2 miles Fnknown Unimown
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The constitusnts of the puff, sampled across the monitoring grid,
were found to be deughters of short-lived noble gases produced in

the power excursion. The particuler isotopes observed were members of
decey cheins 91, 92, 138, 139 and 1i0. No other fission products,

particulerly no redioiodines, were detected by eny of the ailr samplers.

In addition, essentislly no beryllium was cbeerved. The adr samples
indicated a lower percentsge release of fission products then wes
axpected. The detailed results of the various redioclogical end

metecrological measurements are glven in the following sections.




