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\ AeSTRACT

Reclamation date from Operation W’ are wied to 1llus-
trate & methol of irmating and analyzing such date obtained in
field-test experiments. The pethod utilizes available rediation-
scattering computations to estimate the contribution of rediation
gsources outside reclaimed aress to the rediation field inside the
areas. Thess contributions are then subtracted to determine a
more accurate value of the true effectivuness of the reclametion

procedure or procedures.
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NORTECHNICAL SUMMARY

The Problem

In reclaiming contsminated ground areas and buildings within an
extended ares contaminated with radicactive fallout, the radiation =es-
surements include contributionr from redioactive sources that sre depos-
ited outsids tiis area of intsrest as well as vithin it. In order to
astimate the trus effectivensss of & reclamation procedure for reclaim-
ing a large poition of the area by reclaiming only a samll part of it,
the contridbutions of sources ouiside the reclaimed area to the radiation
fisld in the smaller must be climinated. The trus effaoctiveness values
A needed to correlate data from different tests to provide reliable
perfcrmance information for planning rediological courtermeasures.

Zindings

™hs method of analyzing the data presented in the raport chowed
that, in carrying out reclamsilon experiments, a certsin smount of support-
ing dxta is required for estimating the sffectiverzss of the procedurcs.
These include: (1) dscay of the fallout field, (2) the varimiion of the
rediation intensity with height (prior to decontemination), (3) selection
of momitoring stations at preferred lonitions - 1.e. those at vhich the
conttered mdistion contribution is the smallest, (&) selecticn of pre-
ferred geomstric srrangsment among structures, areas %o be reclaimed,
and monitoring stetioms to facilitate the dats reduction and interpreta-
tion, (5) collection of fallout semples to deter=miune the mass of fallout
iz the ares, and (6) measurement of the fullout pattern. The sethod was
applied to reclamation date from Operation FIIBIBOB whire tvo land areas
around and the roofs, on two struxturcs in an area of light fallout were
decontaminated.

The low initial rediation iviersitie: associated. with ths small
smount of fallout on the test area and resultant low resdiogs oa the rad-
iacs lead to a rather large percentsge ¢°ror in reclammtion effectivencss
values. 7YThe lov amount of fallouf, also lead t0 swalis™ decqntamination
perfotmance values than wovld have besn the case for a heavier deposit.
Reclamation information at higher initial lsvels of fallout would de much
a3 applicedles to the design and specification of radiclogical cournter-

nessure systaws.
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SECTION 1
IRTRODUCTION

1.1 OBIECTIIVR

The objective of this report is to present sows of the available
mothods for anslyzing and interprating rediological countermensure data
obtained from fleld tests. Field radistion mesursment dmta include
contributions from sources of rediaticn that may be folrly fexr Trom the
datector. When a sell sarea within a large contzminated area iz reclaimod,
& considerahls fraciticn of the rediation fiald in tha reclsimed area may
be comntributed Ly surrovnding sourcez. In ordar 4o dstermine the effective-
ness Of the reclameticn procedure for reciaining a large ares Irom mamsurs-
ments on the smnll area, the contribution of the outside radiation sources
to the radiation intensity inside the reclaimed area must de detéermdned no
subtracted. If this i1s not done, the resulting effectiveness valusa will
be in errcr and the date cannot be correlated with results from cthar
tests.

Pertinent data, obtained at Operstion PLUME30B after Shot Coulcmd €,
vers analyred and interpreted to illustrate the wse of some computational
mathods in estimating effectivensss of reclamation of land oress npd dbuils-
ing roofs.

1.2 B8COPR

The experimental dats used in dexonstreting these methoda ere the
results of reclamation procefures applied in e fallout ares where xather
low coritamipation levels frcm Shot Coulosd € existed. Also prosented ars
background informetion and analytical techniquas nececasary for the reduc-
tion and intarpreiation of the reclamation date., The coampuiation datails
are included to lndicate as clenrly as porsibla the difficuliies invoived
and the effort raguired in planning, exsecuting, and inmterpreting decon-
twnination experiments cerried out et fleolld tests. Buca inforwation 1s
often helpful in the deeign of future experiments of the same kind.

1



1.3 BASIC CONCEPTS OF DECONTAMINATION OF FALLOVUT
FROM NUCIEAR TETONATIONS OF IAFD

1.3.1 Falloul-surfsce Relationshin

Any concept of the intersctione between .7 lout avd materiel surfacas
rust include a precise definition of what fallort is so that the basic
concepis of decontaminsiion cen be estabiished mnd the appropriunte inter-
actions cousidared. B8urfuce reactions, in generil, are extremely sensi-
tive to the couposition of the surface aad to the nator~ of tlv. intersct-
ing substance. The type and degres of surface reections of 1<.\:m, col~
loids, and larger particles can be entirely differeax; in fi.l, eurfzce
reactions of ions of the same charge but of different size are different.

In the area of locel fellout from land surface detosabticnz, tha par.
iicles cariying the radioactive elementes are mainly in the form of melted
silice spheres. These particles are insoluble ir water and most acidic
solutions and the redicectivity in them 1s 2ot releazed in asuch pedia,
Howswer, s=aller particlas iAsposited further dovawind car heve gcms of the
»ore volatils ~2fcactive elenents condens«1 on thsir surimce; the iatter
are relvveed into water and scidic sclutions, Ying-renge fallout snd
s* l.oue particics formsld froe & weatsr-solvhlz me4ris are entirely differ-
sut substances, Agueous msdie will leach or &::.lvm fission products
Iron the water-2oludle varticles and particlus wvnere the sctivity is cnly
sdscrbed on the surfacs.

The interactions of interest for falle—t {rom 2 land detonmation are
those that toke pimer between silica particles and surfaces, and, for
regions of sgignificant levels of local fallout, the particie sizes of
intercst are 75 u and larger since these curry with them the miEjor
fraction of the radicactivity. A decontamination procsss thet removes
these particles from a surface also rewoves the radionuclides rused in-
2ide tho perticles.

1:¢3+2 Yesasurament of Decontemination Effectivaness

In & rrectical senze, & precise degoription of the nnture and strenygth
of the forces holding particles to surfeces ere not requimd to describde,
in & general wny, an obeserved deconteminstion result. FPor t\is purpose
agproximate relationships Detween ths mass of fallout Cepositul per usit
Ares of surface and the amount romeining after epplica ticm of & decontan-
ination method such &s firehosing have besn dsreloped.? Yany of the com-
v, Qecontamriration methods Lend to refuce the initial daposit to o given
atount provi.fag the initial Qaposit is hesvy sooug 4o give at Jeest e
vait lwyer of yarticles on the surface; thus, if ths emount remaining ie
v cocstant, Ry, for a given surface-dscoutenication mathod cdmbinstion,

Best Available Copy
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the fraction rermining is inveramly proportions’. to the initiel amount,

or

F= (1)
ir vhich P is the fraction remaining end y is the amount deposited in rmass
per unit area. Besiles the method and surfice, the vRlue of Ry presumably
&zpends on the particle size distribution of the mass deposited; dbut vhere
the ganeral size Aistributions are roughly the same this offect would be
sml).. Yor dsposits of less thar a unit’ layer of particles; Ry iz mdti-
Plied vy the fraction cf the wnit area covered with perticies; vhen this
1s done,2 Eq. 1 becomes

F a2~ oK) (2)

y

in vhich e”XY is the probability of a f2lling particle landing on ike sur-
face rather than on previously deposited particles &t the deposit level,
¥, and k 18 a constant that depends on the roughness of the surfac» and on
the uize distridbution of the particles. The limiting velus of P at low
viilues of y is Rye.

Por decontsmination date obtained from radlation intensity data rather
+han mass data, evaluati~i of Eqe 2 requires e relationship batsreen mans
of fulliout und the radiaiion intensity - i. e.;, the average specific actiw
ity and the jonization from the emitted photops tbat spply to the geocmeiry
¢ the masesurement. One general relationship~ is

Med - L (3)
R W/ PE T A ES |

in vhich

K@(t) is the mass contour ratic given as the ratio of mags per unit
area to r/hr,

W 1s the total yield,

(Ao/A)) 18 the correction factor from the scaled dcpth£5\ = h/Hl/3),
t0 a surface detonation, .

q is the terrain factor,

b iz the ratio of fission to total yield,

Iep(t) 18 the theoretical air fonization for a given number of fission
products per unit area,

11(¢) is the theoreaticsl air jonizetion from the corresponding relative
number of induced activities per unit area, and

K is 2 constant vhich relates yield o number of fissions, fissionc
to numher of fission products and, via thelr photon emission, to
~ir ionizaticn intensity, end lastly, yicld to the mesz of soil
that beccmes associated with the radioactive products formed in
the dstonation.
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Yor an initial intensity or icnization rate, I(t), at time t afier detona-
ticn, Bq. 2 18 then

p o B [ - oe(8)I(e)]
w(t) 1(t)

(&)

Zquations 3 and Lk suggesu several thinge in ielaticn 4o the axperimen-
tal data described in this raport. PFirstly, the emcunt of informstion
required to interpret the data reletive to data obtained from previocus
experiments is extensive (yleld; height o7 burst, radlosctive comgosition.
terrain factors, etc.). Most important, of course, ie the wvariation of ¥
with initial inteunsiily, I(t). Equation & predicis That r increases as 1
flecreases to that sn apparent lovw effectiveness in deconvamination at low
vilued oF TIL) TOr m given mathl! eouis o OITUNCUUBLY Auleipiovea 25
effect of lavel im not sccounted for. 8econdly, an srivr in ths dstsrmine.
tiocn of the equation constants from empirical deta at low lavels would be
mire serious than thossa determined from datsz obtalned w¢ high levels;
obriously it would be better to use EqQ. & to extmapolate data from bigh
levels to low onss rather than the reverse. If Eq. 4 vere exect ard the
data nlso accurate, the selection of the initial level would be immaterial
to ths use of the dats in determining ine eguaticn constante.
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ERCTI Y 2

PROCEDURES FOR ALY RRASURERMENTS
FROM COULOM: 1 RITERTASRT

2.1 KPERINSKTAL rBUCEDURE

T™vo buildings were used in the experiment, two end bulldings in a
goup of three. Their locatiom with respect to the Coulomd C fallout arca
‘8 shown in Fig. 1 oy points A and B. Buildirg A bhad a concrete slab

‘ roof, sand B & composition-shingle gadbled roof. Their respective Fevada
Test Site (PM) station numbers vere 31.1E2 and 31.1C2.

The reclaration experimsnt waz carried out in the foilowing steps:

1. An aree vas staked out around each building sad mcnitoring
stations selected ¢a the roof of each building ard inside Builld~

ing A,
2. The ar=ss &da AISSags 576 Cnitorsde

3. The oxea gbont Puilddne A was decontaminated by scrzping.

&, The roof of Building B vas decontaxdnated by firehozing.
5. Ty ares sbout Building A and Building B were moaitored.
6. The roof of Building A vas decontaminated by firehosing.
T« %The roof of Bui.u.ing A was monitored.
i‘ 8. The area about Building B was decontaminated by scraping.
. g« Xne roof of milding A was further dscontemineted By ascmibbisg

! vith detergent and thea wita water.
10, The roof of Puilding A; and the roof of axd ares arourd Build-
ing B wveye nmonitored.

The mopitoring station locations about ths 4wo Luildiogs axe shown in
3 Fig. 2. Although @ wore detailed monitoring array might be desired in
soms technical experiments of thiaz kinl, e axXtrs tlis invelved t¢ make
“be survey must be taksn into account in tne vlan. A single =+L of messur-
meaty in coch of four diyections from a structore gonerally will give o
retacoably accurate picturs of the mwagnitude end graldient of the radic-
ticz ield.

The station locsations and numbers for the duilding roofs sre glven in
7ig. 3+ Tho station lceations inside Building A ere ghown in Pig. b. In
each of the figures the direction of north is given for orieniation.

5
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PN p——

Clq cz. c3
| LA A
—910———»~~—— o ~~-°30— —-30F1-0 "\‘*§\\‘\\\\ T PP\ S mmvo-l«
RANRE N\ 2\
[ ] ] [ ] * -
0 E€2 €3 €4 E3 £6 34
i
L——— 95 FT ——‘——] !
{
e 170 FT -

Pig. 2 Monitoring Btatiom locaticue Arowyl Buildings A snd B. St~
tions ace coded down Alpbabetiomlly and left to right nunerically.



‘wo readirgs werw teksn at esch station; one at surfuce lavel and cong
at 3 £t (vaist level) above tis surface. All measuremert: wers made writh
AN/PIR-39{"T1E) redisc insiruments. The radiac were celitratad at the WIS
Rad Safe building. :

2.2 RECLAMATION PROCEDURES

2.2.1 Ground Beraping

Tho scraping procedure wvas carried out with « single motorgiader.
The surlace of the soil sround Buildisg A was f2irly smocth and coutained
fow, if any, large rocks, Since only s singie motorgraaexr was 0 be used,
the depth of cut was set to about 1-1/2 ir., This permitted the motor-
grader to push the windrows out to about 150 £t on esch side (170 £t from
centar of the bvilding). This was dome by dividirg the eres into six
sections. In each saction the Zirst oxt was mede on a line passing one
sids of the building with the topsoil bdeing prshed ocutwards. The wotor-
greder becked across the clsured area between each cut. After several
pesses, vhen the windrow becams large, the remeinde: of the secticn was
t2lived at right angles apnd the 20il sgain pushed o either silds of the
center cut. Only a small saction remmined when these vindrows becaue
large. 7The short windrown were pushed out Ly the motorgraler acting as a
bulldoser O~ by taking a disgoval cut starting at the ocutar and af the
windrow, A fev hot spots remained vhare the blade "missed” due to depres~
slons in the soll surfacse; tize did pot permit meking & second pass over
tha area. The final suree clesred arocnd Building A was ebount 340 = 3%¢ t.
The clearing began the afternoon of D+l and ended t®e morning of D:2.

Arm™und Building B, where the surfece of the soll was rougher than
around Building A, the motorgredsr cizcied (he bullling apd pushed the
soll outwasd. At the end of D+2 operations, » swath 60 £t wide (75 £
from duilding center) hed been ccraped; this wus about az far =5 “hs meior-
gedar could be used even with th shallow cut without having to resort
to removing the windrows with ancthar risce of aquipmant [mobomiza2 compor).

2.2.2 Roof Weshing

The roof of Puilding B was washed dcvm using & water tenk truck,
roRp, and & firehoss. The nresau=: wae adiuated hy warving the amasd o2
the purp to produce spproxivately a S0-psi nozrla pressure. At the levels
of redistion encountered (20 to 30 mr/hr at D+l) thaTe ware no fallovt
particles visidbls., This mede it somewbat Aifflcult to assu = good cov~
erage with {he firshose. The washing wae accomplished by Lassing horizon.
tally along the roof, starting at the peak, and trylng to put the CTull

8
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force of the spray on a awath 2 or 3 shingles wido.

On the concrete slab roof (Building A) anme clean earth from the
cleared area was sprinkled on the roof as a visual 2id for the operator.
In the latter casz, the width of the roof was aivided irto strips about
S or 6 £t wide, and each strip vas clsined by the operators swinging the
hose from one elge of the strip to the other as they moved slovly along
the strip. After each atrip vas cleaneli, the nozzle operatcr tock ssa-
tion on its edge so that, in swinging the nozzle, the spray would not
scatter fallout particles back onto the clsaned aress.

The concrete sladb roof was scrubbed with detergent after a single
pass vith the firehose (allowing time in between for monitoring}. The
detergent vas mixed with water before application; the soluticn was
poured over sections of the roof and, in the process of scrubbing, was
spread about further. After one asction vas scrubbed, solutloc vas
poured in on an adjacent section until the vhole roof had been reated.

The roof wvas then flushed off with the firehoss; the surface 4did no. dry

before it vas flushed.

2.3 MEASUREMENTS

The measurersuts obtained on the AN/PDR-39(T1B) radiacs zre given

in tabular form in Awwandiw A



SECTION 3
METHOD OF ANMALYSIS ARD TREATMENT OF 'HE DAYA

3.1 GENERAL

Data such a3 tbhat taken in the descrived eiperiment require only a
correction to & common time due to radicactive decay for presentation in
terms of a residual ne=bs: {ratic o rediation intensity after decontam-
instion tc that prior to decomtsmination) for the specifiesd reclamaticr
operstion. Since the residual number is defined as the decimal frection
of the potential dose that would be received after spplication of a coun-
terweasure, its spproximation by retio of decay-corrected radistion inten-
sities i{s valid only for the fallout from land dstonatione wbere the
radiocactive composition is not altared during reclamation or vhere the
decay of the rsdiocactive subatances remaining on the surface after recla-
mation is the same as that of the original fallout.

If no 2xrrors exist .n the original intersity massurements, ths expor-
imsntal residual numbers from thea should vary from O to 1 depending on
the location of the measurements. Those residus)l numbers will apply only
to the specified experiment and cannot be extrarolated to other lsvels of
fallout, to other gecmatrical arrangements of the radioective source, or
to octher-aixod hovses of the same construction. PFurtber, these residusd
numberz are not & maasure of the amount of fallout removed from the areas
and surfaces by the dacontamination procedurvwis. The resson for these
restrictions on the utility of the residual numbers is that each chasrved
reading is & measure of the radiations originatinz frem o lorze rpumbery of
radiation scources and that the majority of the sources may be located
beyond the areas and surfaces that ware Adacontemirzizg,

In order to determine tha true effuctiveness of the reclamation pro-
cedures, the total radiution at all locations mmst be divided into two
parts: (1) the contridution from the rediomciive sources in the sress and
surfaces treated and (2) that comtributed froe radiocective sources out-
f8ide these arses and esurfaces. The mathematicael notation is then

(o) m Ip + 1 {(5)

13



in vhich I(o) is the observed intensity (corrscted to n given time after
detonation), Ij is the intensity from the areas end surfzces of iuterest,
and I is that contributed frowm other sources. .n mort ceses it 1s con-
venient to convert the iain to ecither & messure of the source intensity
Per unit area; I,, or to that for an equivalent infinite plene asocurce,
Toe. The retio of the latter two quantities ls desigrated as

o = Too/In (6)
Furthor relations detwesn the above quantities are defined su follows:

P = X/I (7
and

q=1-p (8)
and, in gensral,

e 5

a0 thet I(o) 1s alwayo asso ited with I,.; bemce
= I)/Tew (10)

R

Iy weq I, (11)

By definitim, the dacontamination ratio is

¥ =71 /1, (12)

in which I, is the zource intensity per unit arca after decontsmination
and I, 12 t prior to dscontamimetion. At a given location ¥ithir or
near the treated area, q 1u tha seme defore and after dscontamination if
the area is mniformly deurmtaminated oo that
¢
Tow Iy /T, wiAQ) = 1 )
M 1) - 1

It can be seen from Eqs. 5 and 13 that if I Le s=21) comparsd with I,
then ¥ is simply I'(0)/I(0); this value will ba sBitaizmed if the reclnimed
sreas are sufficiently large or if sufficient shislding exists between the
detector and the sources that contribute to I. For tho large areas, the
valun of P is equsl tc the residual nmaber.

The valuss of I for the sxperimentel gecmet:les mre estimated in the
rexaivder of tha section from the sompuiations of C. ¥. Xeanda, ot al.k

L



Thue computations are intended to bilas the chserved readings in the proper
direction to give more realisteic values of ¥ than could otherwise be
obtained from the cbserved data alone.

The analysis of the data from the cescribed experiment is given as
follows in the order required to reduce the drta to ¥ values. The main
steps cre:

1. Deverminstion of the Decay Curve and Computation of Intensities
at D+1l.
Detormination of the "TFerrain Fiztor" From the Data for Use in
Computation of p, q, and I,
3. Determinaticon of Variatioa of lr.arsities VYith Altitude.
b, Determination of Scattered Cospc.aents p and q, for the various
Houitoring Steticns Vzed in the Experiment.
5, Estimation of Decontazipation Retlos for the Motorgrading of the
Two Areas.
. 6. Estimation of Decontsmination R:ti0s for the Decontaminstion of
the Concrete Roof of Building A.
7. Estimation of Decontamiration Ratior for the Decontemination of the

Composition Roof of Building B.
8. Xatiwation of Shislding Factors for Bullding A.

I

3.2 DETERMINATION OF THE DRCAY CURVE

The mwasuresents given in Teble A.10 of Appendix A should have pro-
vided the recessary infcrmstion for mmking the decay corrections. EHowever,
wvith the dats plotted, the slope of the lo aritmic curve apyeared to be
100 steap it comparison with previous dats fron land surface detonationa’
for use. A sumber of repetitive messuremsmts an &nd around Building B
wvera available and those were usud to determine an scceptable decsy curve.
The decay Traw 26 to 56.2 hr ie computed in Table 1 sud from 26 to 49.2 hr
in Table 2. lecause of an apparent gredient in the radiation {leld about
Building B, the readings were aversged by groups as indieated by the sta-
tion designationsa. In Table 3, for 27.2 to k6.2 hr, tha roof readings
on Bui{lding B ar used; the two sets of realdinge were taken after firshos-
ing and bafore ncraping the area. If tha value 0.582 1s 4ivided into
0.483, the value 0.891 1s obtained for the decay from 26.0 to 27.2 hr.

(2 15 min. error in measurement-tinse would teanlt in a significanti errer
in the ratio at thic time after burst). Thia manner of computing the
decay includes any drift or change in culidration of the instruments when
they are not used to measure the decey of the fisld independently. The
intensity at 2€ hr was arditrarily adjusted to 30 mr/hr in plottineg the
curve in Fig. 5; thy resdings at the Field Ducay Station and a -1.2 log-
tlope lins are given for comparison. The resdings at the Fiald Decay

15



TABLE 1

Somputation of Decay Around Fuilding B,
Prom 26 to 46.2 Hr

Surface Readings (mr/hr)

3.4 Height (o /hr)

(O.l&S2 + 0.1""2)/2 - 0.”1“7

16

——

Station 11 I2 Io/13 I3 I, I2/1)

(me26) (B+46.2) (H+26) (Ae1:6,2)
A,Bk 25.5 12.0 0.570 ' 23.u L3S 0.457
p1,2 30.5 14.5 0.475 27.0 1.5 0.426
D6, T 35.0 18.5 0.528 32.0 16.5 0.516
y.ah k2.5 23.0 ¢S 35.0 16.5 0.h71
Av. 32.9 16.5 0.498 29.2 13.8 0.468

(0.‘*98 + 0.“68)/2 - 0.}"83
TABLE 2
Corputativ: 0f Decay Axouna puilding D,
From 26 to L4g.2 Er
7

Surface R mr/hr) __3-ft Height (mr/hr)
Bration 1 2 Iofl3 I 12 I2/13

(me26)  (BehS.2) (B+26) (B+49.2)
A3,N,5  26.7 12.0 0.849  2L.3 0.3 0.2k
C,D,RL 28.7 13.3 0.463 25.7 1.0 0,428
G3,4,5 2.7 19.°, 0.h52 37.3 17.3 0.46h
C,D,17 39.7 177 0.440 36.0 16.3 0.453
Av. 34 15.6 0.h52 30.8 13.7 0.kh2

S A



TABLE 3

Computation of Decay on Roof of Building T,
a1 27.2 to k6.2 hr

_Burface Roodd my/hr 3-ft Heduht (m@%_
Station 53 2 15/1; 13 2 1p/1y
(me27.2) (B+h6.2) (Be27.2)  (Bek6.2)

1 13 9 0.69 15 9 0.60
2 17 8 0.47 17 8 VY
3 15 9 0.60 id 9 0.%0
4 1k 9 £.Al 20 10 0.50
5 20 9 0.k5 17 10 0.59
6 20 10 0.50 20 10 0.50
7 20 1 0.55 19 1 0.53
8 18 9 0.50 15 10 0.67
9 1% 8 0.57 16 7 O.hb

Av. 16.8 9.1 0.552 17.h 9.5 0.533

(0.552 + 0.533)/2 = 0.542

Station 2t the later tizes Ay oxve been intluanced by the scraped azea
at Bailding A - 4. o., 1t may 20t have been faxr anocuvgh eway ~ or the field
about: it sy beave been distma®od by the peszage of vehicles bwtween the
two buildings.

The swoothed values of the dsoay correction favtors are summarized
in Table b; the given valves were used to correat all the reedings listed
in Appendix A (except Teble A.l snd A.5) to D¢l. The yeusnlts are tebu-~
Iated in Appendix 3.
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TABLE L

8moothed Values of Decay
Correction Factors

=

———

——

t I{ard) Correction Factor
(Benr) (mxr/hr) to B+l
2k 33.9 1.000
25 31..8 1.06
26 30.0 1.13
27.2 28.2 1.20
k6.25 1%.5 2.34
}7.0 1h.2 2.39
4745 1.1 2.
k9.0 12.52 2.52
k9.2 13.47 2.52
49.58 13.32 2.54
49.67 13.27 2.55

3.3 DETEROXATION OF THE “ERRATK FACTOR™ FROM THE DATA

The metbods of accounting for ‘the effect of terrain on the radiation
intensity rressnted in Ref. b are: (1) mixing of tre =ouwcas with soil to
a depth, Z; and (2) burial of the sources to a depth, Z.
tions to follow, the functioms given for uciform mixing will be used.
The depth of the mixture, Z, can be determined froa redimtion measuras-
ments takei: zt several heights above an extended source.
in Ref. I are for a photon energy of 1.25 Nev; this energy is higher than
photons which is between 0.5

the mean photon energy of fission
and 0.6 Mevy at the times nf interest.

In the computa-

The coegutations

If all the real lineer dimensions

are multiplied by 1.5, the »ffect on the computations im to ipcreese the
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source energy from about 0.5 to 1.25; conversaly, if the linear dimso-
sions associated with a given parameter in Ref. 4 are reduced by 2/3, the
effect on “ha computation !2 to dscrease the photon energy for the desired
effect from 1.25 Mav 10 abou: 0.5 Mev. Although this type of scaling is
not exact, it will not be in lorge error, especially for photon energilec
vhere the attenuation by air and sand is due wainly to Compton scattering
and vhere the scattering bulld-up Cacto. does not wvary algnificantly with
photoa eneargy. In such a cass, the difference in the linecr absorption
coefficients vary almost linearly with differences in the photon energy
50 that the ratio of the sbsorption coafficlents at the two encigles can
be used as o linear soale factor on the dapth of mixing, Z, the hmight of

By, or sides of a rectangle, 2a x 2b). The va.wes ¢f r, %, and q for
this chaags in liresar ddzsnsicns with pootou ensrgy will them remmin con-
stant. Thuu, for ths 3-2% readings, the height t0 entar in the tables
in Ref. b 1a h.S!‘torl.gT Motars.

§s s first step in deterwining Z for the measursments,o<(h’')/b<{o)
¥v:s computed from the o values given in Ref. & at £° valmes of 0.5, 1.0,
and 3.0 in. (using notation for ‘ebulsx dimensions and unprimsd
for real dimensicus). The values are plotted as a function of beight in
7ig. 6 and are tadnlated in Teblo 5. The values £t 1.37 m were read from
the curves.

, At n' of 1.37, the three values of log o«(h')/od0) vary exsctly with
1/1'; the relationship is given by

log o{1.37")fox(n) = -0.01868 - 0.01354/2'. . (14)

Eence by determining o<(h'}/x(0) frcam the ratio of the 3-ft

TARLE 5

o(h')fx0) at Several Values of Z2' and h'

1
h'(x) R TY 130 oo ERO Ty
0 1.00 1.00 1.00
0.5 0.950 0.968 0.979
1.0 0.919 0.9%4 0.961
137 0.900 0.528 0.948
5.0 0. 769 0.37 0.867
10.0 0.656 0.716 0.7684
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readings to ths surface readings, the appropriate value of Z can be deter
mined from EqQ. l4. Thz computations are summarized in Table 6; the read-
ings which were teken nesar tho buildings were not used. When.the

average value, 0.882, of o< (1.37')/«(o) 1r substituted into Eq. 1k, the
computed value of Z' is 0,38 ir.; the veal value of Z is therefors 0.25 in.
These values of Z and Z' will be used ia all the computations. For con-
crete or other smooth surfaces, the value of 7 should be lass than for &
land surface; unfortunately, it is impossibis to delermine the value of

Z for the concrete slad roof from the ‘data (as will be seen later); so,
the above value was used.

TABLE 6
Coputation of o¢(1.37')/x(0) *rom Data in Appendix A

AL . ry
Station 1 2 3 4 5 6
From Teble 2 1
A 0.8% 0.8& 0.857 0.075 0.871 0.923 0.781
:) 0.853 0.924 0.867 - c.88 0.821 0.926
c 0.833 0.017 - - - 0.828 n.893
D X
E 0.8% 0.8 - - 0.362 0.557
r 0.8 0.844 0.900 0.867 0.696 0.993 0.853
o) 0.789 0.853 0.771 0.967 0.931 0.267 0.806
For 35 paira: Total, '0,324; Averags, 0.856
From Table A.2
A 0.923 C.931 0.931
B 0.8/9 0.844 0.871
c 0.714 - - - - 0.9%0 -
D - 007% - X - 009& lcm
. 0.800 0.857 . - - - 0.889
r J.852 0.903 0.928
(e} 0.925 0.962 0.593
For X. nairs. Total, 17.881; Averags, 0.4
From Tabla A.%
A 0.893 0.920 0.926
B 0.962 0.885 0.857
C 00%2 O/Ow‘ b - - 0-967 01857
D 0.897 0.875 - X - 0.509 0.918
E 0-928 0'935 - - - 00865 00950
) 5 0.917 0.846 0.772
G 0.866 0.738 0.857
.}

¥or 24 pairs: Total, 21,386; Ave ; 0.801
Crand Averngs: ?j-.w .
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3.4 VARIATION OF RADIATION INTERSITY WITH ALCTTUDZ

Using the value of 7 determined in the previous pa)agraph and *the
values of o< at other values of 2' and h' in Ref. b, the valuss of v at 2'
equal to 0.38 were determined at soveral valces of h'. These arc plotted
in Pig. T using thw real dimsnsions of h and Z. The wvalue at h egual to
1610 wvas detarmined by dividing the valua of cxet 3 ft Dy 0.882 and there
fore corresponis to the observed surfaco readings. The valuss cof o« for
some of the monitor stations are given in Table T; these are used in later

compuatations.

TARIE 7
Yalues of xJor Monitor Stations at Severel Yalues of h

h (ft) o< Station

0 1.73 Burface readings, ground and ccncrete slad

3 1.53 3-ft readings, ground and concrete slad

9 1.3k Surface readings on concrete slad

11.3 1.28 Surface resdings at edge of roof of Building B
12 .27 3-ft{ reedings above concrete aladh

1h.3 1.22 3-ft readings at edge of roof of Building B
16.5 1.18 Surface readings on peak of roof of Building B
15.5% 1.13 3-t readings on peak of roof of Building B

It may be noted thet o< {i_/i,) decTeases with altitude mo iist ror a cou-
stant wmlue of I, (source ity per unit area), I decreases with
helight above ithe strface.

3.5 ESTIATION C¥ p AKD q VALUES YOR VARI(A3 MONITORING STATIONS

The first najor altermtion of the wiistion field in tbhe axercise
ocasuxrred wvhen the sree arvvrd Building 4 wes ucraped out to & sguare of
dimensions 340 x 380 fr. In coaputing the comtributions of the sources

3
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outs:de this srsa (disrugarding the shinlded sourcs on top of ths slab)
to the menitor stations, ths methods of Bsi. B were vsed to cstimete P
avd q at station AN, G, D1, exd D7 (all ths ssme relative lossti=cg), BL,
i, DR, aud D6 (a1l the ssme relstive loosticus), the center of the build-
iny roof, the cizusis of the sladb, and the mifi-points of cach cide of the
slsd. The otation lay-out and distences for the arca are showm in Pig. 3.
The Aiffercat stations or station grovpe are numbsred from 1 to 6.

In order to sstimate q (or p) for srch station or atstion group, tho
seni-width of & rwctangular portion of the aleared aiea 4is dosigmated as
b and its somi-low as 3, and the value of the ratio g iz aceordingly
designated as q(a’, ') - in the tabular dimemeiems. Then, by multiply-
iog all ths real dimsnsiona of the welected rectargles by 1.5 and convert-
ing to meters, th values of q for eack point Cini Ta dxieimined sa o
function of balght by wae of the grepha and tahles of Ref. k.  1n nots-
ticoal foxm, q; fer each station as uwrarmined from Pig. O is:

¢ = a(T7.7, T7.7); af> = 1.00 (15)
% = 1/2 Q(T7.7, W.3) + 90121, TI.7) ; a/b = 2.27, 1.56 (16)
4y = 1/2 5(85.3. T1.7) + (T7.7, 70.2)] ; a/b = 1.10, 1.1 (17)
= 12 (887, TT.T) + oT1.T, 66.8); a/> = 1.1k, 126 (18)
as = 1/ [u(T0-2, 66.8) + o(85.3, 66.8) + o(86.7, B5.3) + q(88.7, T2} ;

‘/b - 1-05, 1028’ 1-0&) )..2ﬁ (19)
%~ 1/2 o156, T7.T); afe = 2.00 {20)
TANLE 8

Summary of Computations for Contridution to Radiation st Designzted Sta-
tions From Sources Distriduted on Flane Ostelde the 340 x 340t

Py P
i1m D025 Q.08 O-m‘ 0.025 Q.ms 0050’6 i
6 re 0.045 0.07% 0.045 0.0k6 0.0k6 0.513
S n O.n& - o.m G.‘Liﬂ 0-122 -
ID n Qam - 0.1% Gom Ocml -

a. pg_-l-h,Z-O-QS,i-oO.SM
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The results of the computatiom are presentsd in Table 8 snd =re plotted as

s fwmetion of 1/h in Pig. 9. Tt my be noted that, as h increwsez (1/h

decroases ), p lacresses end spproaches the velime of 1.0. Yor e flvem

source stremgth I, the velus of I(= p a I,) over a perrectly reclaizsa

srea (F=0) first sses Vwith height and after s certain height beogins to
decrease again; this follows from the fact that g decreases with height, (zce Fig, 7)
and p increeses witd haight up to » velpe of . 1.0. The variaticn of p from the
Ceiuel o) i clelcid &2k O the micpoint of the side: ‘4w glven in Mg. 10.

The varistion of p with 1/h et the center of the circuler scraped ares,
with & redius of 75 L, around Building B 4= glven 4n ™e. 11: the waristion
of p &t 3 ¢t with distence from the center is shown in Fig. 12,

T™he rediosctive sources oa the ground contridbuting to the messurements
takca ou ton of the concrete slad roof of Building A are ehieldad due to o
shedor cest »r tha duilding and roof; this shislding shedow has the effect
of & "cleared ared” for ths stations om the rvof. Takxing the swrfac~ of
the roof ss 9 ft above surfuce, and arsuring zerc transaission of yhotons
from scarces within the shadow, it 1s found that Lae shieldin v ed=r far
3-2% rasdings 2% all locations covers An aree oa the grou . 192 £t
¥y 132 ££ vids. Ts camtridvtions to the redistica from sources cut-
the “"shadcwed srea” to the center of the roof, the corners of the
» 304 the wilpoiat of esch side ore given in Pig. 13.

™e shislding shadows for the roof stations on Buillding B are shown
Pigs. 1k and 15. Theee shadows inAicste ihat certainm locations om
are less “axposed” to ocutside radiatioms from 4distsni sources
than othars. The swrface measwemettc along the reof peak, for example,
are shielded to an infinite distance ia tha horiroatel plane along the
directica of tbe roof pssk. The coatributicns from sources on the ground
outside the shielding sdadow of Building 3 are given in Table 9 for the
mopitor stations. PYor ssch station, the contribution to the surfuce resd-
ing is the smllar of the

7k

g&'

two
The comiridution of the sources om the coacrete siad itself to the
readings at tha cemtear of the slad, at emch corner, and st the centers of
ech side are given saccording to statiom awmmber in Tavie i0. The computa-
tione for the surfnde readings were mads for a beight of 2 in. It wwa
uunacessery to make similar computations for the roof of Buillding B.

The veluwes of q for the surfece readings in Teble 10 for the cciireto
roof were used, alomg with the date im Table B.5 (Appondix B), to estimate
values of p for the roof shielling sheldow. Bince the data in tbe first
columm of Tuble B.5 were not all taken st the seme stations sg tha remain-
dar of the data, the q valusd of Tedle 10 were linearlYy interpolated to
the locations of the msasured valuen. The contrivntions from so>urces om
the ground to loostions near the cemter of the alab were takea to be zero.

PRETA W)
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TABLE 9

Value' of I/I o at Monitor Statious on Building B Roof
From Jources cn Ground Surface Outside the Shielding
Shadow of Building B

e e e e e S
Station Location . P =1/I

" T Burface “TToct
1 corpar of roof 0.75 0.8
2 center, roof edge 0.5C 0.5
3 corner of roof 0.75 0.8
) end, =oof peak 0.70 0.75
5 corner of roof 0.7% 0.8
6 center, roof edge 0.50 0.60
7 corner of roof 0.75 0.8
8 end, roof peak 0.70 0.75
9 center, roof peak 0.%0 0.55

TABLE 10

Contridution of Sources Depoaied on Ccosrete Slad Roof
to Radiction at Memitor Btations

Station Looation Q= Ip/Io

Surface(a) 3-foot
1l cornet 0.257 0.192
2 center, long side 0.5h7 0.330
3 coTneY 0.2 0.192
h oenter, short side 0.5hh 0.307
5 corner 0.2 0.192
€ seater, long side 0.547 0.330
T corner 0.257 0.192
8 center, sbort side 0.5% 0.307
9 ceanter of slad 0.920 0.600

a. Height taken as 2 in.
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TABLE 11

Istimation of Contridution of Sources Qutside Shielding Shedow

to Surface Readings c¢n Concrete Slab Roof of Building A

I(o) q I, I I P
Station oo
1 19.k 0.257 - 5.6 13.8 0.58
2 1306 0.‘02 - ’ 8.7 h.9 0.21
3 1505 0.“02 - 8.7 6.8 0129
k 19.4 0.257 - 5.6 13.8 0.58
5 18.h 0.%00 - 8.6 9.8 0.hk2
6 2h.2 0.k00 - 8.6 15.6 0.66
T 18.5 00257 - 516 1238 Oo‘)h
8 19.& Oom - 8-7 1007 Oohs
9 19.4 0.boR - 8.7 10.7 0.k5
m 21.3 0025‘1 - 5.6 15‘7 0067
n 17.b 0.500 - 8.6 8.8 0.37
12 16.5 0.400 - 8.6 7.9 0.33
13 10.6 0.50 21.2 10.8 0 o]
1k a7 .00 iT.~ 0.0 0 0
15 10.6 0.50 21.2 10.8 o] 0
10 12.6 0.50 25.2 10.8 0 0
17 19.% 0.92 21.1 19.9 0 0

I, (9 £t) = 23.6 (sce Table 17)
Y, w 21.6 (aversge for statious 13 through 17)
Io = 12.5 (for roof contamination)

TABLE 12

Summary of p Yalues ¥or Surfsce Readings
Cn the Conorxete 8lab Reol

Stations q 1(0) P
(1), (b)), (7), (10 0.257 1k.0 0.%93
35 » (6), (11), (12) 0.h00 10.7 0.453
2), (3,, (8}, (9) 0.h02 10.5 0.445
, 8 0.544 - 0.313
2, 6 0.5k7 - 0.297
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The computations are given in Table 11; the value of Imat 9 £t given in
the table vas taken fxom the following ssction. Tha aversgs valvss of p
are swmarized and back~extrapolated to the original locetions for g
(Tadle 10) in Tadble 12.

The veiuer of p, q, and & detormined iu this saction are used in the
following sectiona to aid in biasing the data in the appropriate éirection
80 68 t0o improve the estimates of the decontaminetion ratiocs from Lt
experimental data.

3.6 ESTINMATION (F DECONTAMINATION BATIOS POR MOTY  CADING

The svereage surface reading (I ) about Building A before gradirng,
not taking into account those taken close to the building, was 30.2 ar/hr
at X dzy; the value of a (Table 7) at this height is 1.73; hence is
1T.h mr/hr. Por the 3-foot readings the avurage value of Ioo Wad 27.2
end for an & value of 1.53, the computed valve of I, is 17.80 mr/hr. Uaing
the aversge, 17.6 ar/hr, for I,, the adjusted average valnes I, are
0.5 mr/hr at 1 dey for the surface resdings ard 26.9 mr/hr + day for
2-ft readings.

If tha magnitude of the rsdiation field around Building B is sssumed
to vary linearly with distance from the building, the average value of the
readings Befors greding would be representative of the j;oint at the centar
of the area. Yor the average of 37.8 mr/hi at 1 day for the surface read-
u%; Io 18 21.8 mr/br. The 3-ft aversge, 33.7 =+/hr at 1 day, gives 22.0
nr for I,. With use of ¢he uversge value, 21.9 mr/hr; the adjusted
averages values of Yo, are 37.9 mr/hr st 1 day for the surface resdings ecd
33.5 mx/hr at 1 day fo- the 3-f% resdings. The retio of the aversgs I,
valoe at Building 3 to that at Building A is 1.24; thus thé arem at
Puilding B received 2h§ more faliout than that at Building A.

The reeidual mzders for motorgreding around Building A are summarized
in Tabls 13; those for motorgreding arvund Builiing P are glvem in Tadblc
13. The residnal nizders are the ratio of the decay-torrected readings
taken after screping to the decay-corrected realiags tsiken before scraping.
The lower effectiveness (higher residusl nusber) for scraping around Build-
ing B was 4ne t0 & chubiimation of the rougler surface of the soil, wore
construction items (smmll concrete bdlocks, ete.) dlspersed around the area,
and the fuot thst the ares scraped was small., Xowever, for the 3-£4

Teadings, this means that the shiellding provided By the brilding iaflvenced the

vrendings ab Bullding N LA a gyeater subant Liwn abh Dulldtmg A. Thin e ahern
by the xatio of the 3-ft residusl numbers to the surfoce residusl nusbers;
for the RBailding A area the ratio 38 1 A5 and for 4k: Dulléing B sxea it

7



TABLE 13

Residual) Rumbers for Motorgreding the Area About Puilding A

Station 1 2 3 4 5 6 7
Surface

A 0,758 0.hA1  0.15%

B 0.069 0.1%1 0.073

C 0.h76 0.15% 0.M7 0.185 0.15%0 0.178 0.451
D 0.300 0.h09 C.2T7 X 0.320 0.178 0.369
B Oo% 0.1(0 0.196 00172 0-253 0:...( 0.}310
’ 0.166 0Q2h8 -

c - - -

Average {to 95' from cantsr of area): 0.206

-foot Re
A 0.636 0.58 0.331
B 0.155 0.288  0.166
c 0.518 - 0.229 0.h2h 0.738  0.18% -
D - 0.383 0.225 X 0.3%3 0.185 0.458
z 0.87 0.2T7 0.282 0.3h3 0.360 - 0.5%
y 0.300 0257 -
G -

Average (to 95' from con‘ar of arca) 0.258

1s 1.35. In the previous parsgraphs, no camputations were made to deter-
mnine the effect of the blding shielding chadovs on the ground surface
and 3~ft rvedings. Tlae effect on the surface readings chould be relatively
emm)l.

The average o7 tix surface readings out to about 95 £t from the
cmrotmﬂdiuAdmncmuSOGu/hratlm The average
residon). aumber defined a8 I, /I, 18 6.C5/30.5, or 0.183: thia wvalue
ﬂllhhhnuoqmltothhcontmimum ratio, ¥, for the scraping

Dy MOTOTEIwGAT . !b-cram-pondmn.lmorlou350m‘/hr,

Due to the jgradient in the fallout around Building B, the average
velue otmurtmmdiwbofonudamr soraping ves not used %o
emr;f,hcnlmo.mvlnbow”mmmofrmm
surface readings for that area. The corresponding value of I is 0.3h1
x 2.9, 0!'7-‘7’ n/h'o

The computatiiovus of I, for the 3-ft readings taken
rfter screping the area manﬁ Bui.w.ing A are given in Tabls 15. The
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AN R s o Cramee oMt i

TARLR 1k
Recidual Jmbers for Motiograding the Area About Buiiding P
Station 1 2 3 [} 5 6 7
gurface
A 1.0 1.0 1.0
B 0.238 | - c.6e5
c 1.0 0.719 0.270 - G.e) 0.382 1.0
p l.O 00139 OQM I Ooi-:g - 1.0
3 1.0 0.h29 0.371 0.200 O. 0.310 1.0
y 0.172 0.h09 0.260
(o} 1.0 1.0 1.0
Average (to 65 f¢ from center of aree): 0.3kl
3Lt Beight
A 1.0 1.0 1.0
)} o.zg 0.57TT 0.556
C 1.0 0.h33 0. 0.565 0.520 0.855 1.0
D 1.0 0.312 0.hoO X 0.357 0.588 1.0
) § 1.0 0.hSh 0.bk8 0.bO0 0.625 0.556 1.0
r 0.351 0.2/0 0.505
1} 1.0 1.0 1.0

Avexage (to 65 £1 from cemter of area): 0.k6L

valuss of p ware takea from Fig. 133 the seme valwe of p vas wsod for all
we locstions near 9% ft ewny from the cemtar and smotier sirgle valus for
those neer the edge of the sres. The shialding of the building weu neg-
lected in the compwhationa; howevar, the effect of would be

larger in comverting I] to I, than in the computation of I{. The avarage
valvs, 6.0h mr/hr at 1 dxy, of Xy gives &n IJ veiuve of 3.95 mr/hr and aa

The'e are in satisfactory sgreement with obtained
Arectly from the surface msaswremants. The sverwgs valus of I, for the
sats of deta 1s 3.72 mr/br; this cambination of da“s gives & decon-
inetion 7etic valwe of 3.72/17.6, or 0.211.

Thoe 4

for the 3-ft readings talen after screaping the
Bive aivwes DWilAing B is glven in Teble 15. Due to the gradiemt in the
£1014, tha somsutations in Tuble 16 were mode differemtly than in Pable 15.
The individuel initial weasuremsst valuss (Tahle B.3) were ' to compute
I and the ratio ¥. The aversge valus of the latter, 0.265, .s iewer thaa

i
R
N
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TABLE 15

Computation of I, I, and Ioo for the 3~foot Readings Taken Artcr Scraping
the Area Adbout Building A

Station 1 2 3 K s 6
(mr/br ot 1 day){a)

A 1 15.0 15.0 15.0
B 1.7 1.7 1.7
c’ 13.1 1.5 1.0 1.0 1.0 1.5 13.3
D 13.1 1.5 0.9 p 0.9 1.5 13.3
5 13.1 1.5 0.9 0.9 0.9 1.5 13.3
) 4 1.5 1.5 1.5 1.5
a 13.7 13.7 13.7

I" (mr/br at 1 day)(®)
A k.1 1.7 0
B 3.1 5.5 3.1
c o} 8.1 3.8 6.2 8.6 3.3 o]
D 0 8.1 6.3 3.9 3.3 0
z 8.4 5.7 8.7 8.7 6.3 5.7 .0
3 5.7 5.7 -
G - - -

1) (mr/br at 1 aay){c)
A - - -
B 3.3 5.8 3.3
c - t.6 3.9 6.4 8.9 3.5
) - 8.6 6.% k.0 3.5
6.0 9.0 9.0 6.5% 6.0
4 6.0 6.0 -
g - - -

Average 1., = 6.04

s. Tor stations A3, Ab, AS, B3, B%, end BS, T,
= 25.8; for uiztiias

» 26.0; for stations F3, Fk, PS5, 03, ou,
Atlmﬁmmm,p-osm utssre,p-c.os‘r;
locations rear the structuro p = 0.03k

c2, m-!
od ¥7,

, X1, eand

b. »w I%(o0) - X
c. i-l‘?«.q-l~p

y

ho

= 20.5; tor statiomns Cl,

C?Iﬁm, )

vhere I = DIm.

¢.ad4 G5,

o = 26.8,
at
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TARLE 16

Computation of Decortenination Ratio for the 3-ft nosdings Teken After
Boraping the Area About Building ¥

Station 1 2 3 4 5 6 7
P=I/Iy
A 1.00 J..ooi 1.00
D .33 33 «33
c 1.00 .33 . 141 156 .33 1.00
D 1.00 .33 150 X .150 .33 1.00
1.00 .33 156 L1k 186 .33 1.00
4 .33 33 .33
¢ 1.00 1.00 1.00
1 = ply, (ox/br at 1 day)
A - - -
B 9.3 8.6 9.0
C - lﬂ-g 30% 3-2 3.9 11-0 -
o} - 10. 3. 3.2 11.3 -
- 1.0 h.s 3.5 (h.?)(‘)lz.o -
r 12.3 12.3 12.6
0 - - -
I, = 2%(0) - I (mr/m at 1 day)
A - - -
B 0.7 6.4 6.0
c - 3.0 Ol 5.8 2.1 k.0
D - 0 6.2 i.3 8.7
l - 1&.0 6-5 60/ 10.3 8-0
) 4 0 Q.7 0 10.k
0 - - -

Cc=tinwed

a. Eatimated value.

W1



TABLE 16 (Cont'd)

Bereaping the Ares About Building B

Computation of Decontsaination Batio for the 3-ft Neadings Taken After

7@

Station

[ .

<BOAMMOD

= I}/q (wr/hr at 1 day)

’
L8

1

< ROUAMMD

/1o

Pwl

< MOUQAMMOD

Aversge ¥ = 0.265

L2
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that odteined from the surface readinga. The veighted mean value for the
tvo sets of 4=ta 1s 0.300 (per measurement); this velue of ¥ leads to the
value, 6.57 mr/br, for 3i§.

3.7 ESTDATION OF DECOWTAMINATION RATIO8 FOR CORCHETE BOF F BUTLIORG A
The variation of I and I, with beight sbove the ground is given in
Table 17 using the values of I, and I determined in the previous paragrephs.

*

TAHLX 17

Varistion of I, and I, vith Beight for I, Values
of 17.6 mr/hr and 3.72 mr/Br, Respectively

b(ft) Ip (wr/br at 1 day) IS (mr/br et 1 dsy)

0 30.5 6.4k
3 26’9 5-70
S 23.6 k.99
12 2.4 .73

From tho data in Appendix B, the aversge of the initial euxrface
reading on the concrete rocf wes 16.8 mr/hr st 1 day; after scrap-
ing the srea it was 9.07 mr/hr st 1 day; sfter firchosing it vas
5.13 mr/hr st 1 day; and sfter scrubbing it was 4.87; ths reapective re-
sidual mmbers for the processes are therefore 0.5%, 0.30, amd 0.29. The
residml pmbers for the 3-ft resdings for the came proceosses are 0.7k,
.52, and 0.52. The difference in the valuss at the two heights reflect
the fact that the 3-ft readings were exposed to more radistion sources on

the gromd.

The initial sowrce intensity on the conorste roof is astimsted in
Tadle 18 using the values of p apd ¢ detersined in sectiom 3.3. In com-
vuting the sppropriste valuwes of I, the growmd surface source intensity
I, vas taken as 3.72 mr/hr over tbe vhole sres (scroped plus wmacreped)
and from srean outside the screped ares, the groumd awrfece source intensity,
Iy woae em additiosal 17.6 - 3.7, or 16.9 mr/hr. The source intomsity on
the roof reemining sfter firehowing in estimated in Tshla 10; and the
intensity sfter scribbing is estimnted in Thhle 20. It way bes noted that
AL erTOT Of & few tenths of an mr/hr in the estimnte of 7. sanoatally for
tho}-ttmdim, is magnified by a factor as large as 5 in tho estimete
of Ioo- The valwes of Iy st 3£t for the corners of the roof ars con~
sistently high in Tadles 19 and 20.
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TABLE 18

Batimntion of Initial Source Inte

y on Concrete £lab Roof of Bullding A
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TABLE 19

Estimation of Bource Intensity on Concrete 8lad After Firehosing
¢
©®

)
‘

sre in mr/hr st 1 day

(valuwes of I{o), I, I{ and I
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TABLE 20

Batimation of Bource Intensity on Councrete 8ladb After Firehosing

and Bcrubbing
(values of I(o), I, I}, snd I! are in mr/br at 1 duy)

Station I(o) 1 I qQ I,
Surface
1 5.1 L.l 1.0 257 3.9
2 b6 2.1 2.5 .S4T 4.6
3 4.6 b1 0.5 257 1.9
4 k.8 2.2 2.7 .Shi 5.0
5 h.6 b1 0.5 257 1.9
6 b.6 2.1 2.5 S5h7 k.6
7 5.6 b1 1.5 257 5.8
8 5.1 2.1 3.C e 5.5
9 5.8 0 4.8 R 5.2
Aversge I' = L.27; I, = 2.47; F = C.238
3-ft Hedght
1 7.6 6.0 1.6 192 8.3
2 6.4 5.3 1.1 .330 3.3
3 7.6 6.0 1.6 AR 3.3
b T.h 5.5 LE <307 6.2
5 T.hk 6.0 1. A2 7.3
6 6.9 5.3 1.6 .330 4.8
7 7.1 6.0 1.1 .192 5.7
8 T.1 5.5 1.6 .307 5.2
9 5.8 3.8 2.0 .60 3.3

Averege I(';o = 5.82; I, = 3.80; F = 0.357
Average I('n(‘) % b.56; I, » 2.98; F = 0.280

a. Omits corner reedings.

hA



3.8 NSTDATION OF DECONTAMINATION BATIOS FCR COMPOSITION ROOF OF BULLDING B

Because of the gresdient in the field around Puilding B, threc averege
ground soxr<e interiiti~as wvere used in the computations; the valuze of I,
for each side of house and the average for dboth sides is given in T
2l. Trs va.ues of Ico ai_the sppropriste heights above the surfuce 0. the
ground for each valus of I, are given in Teble 22.

TABLY 21
Computution of Average Yalue of Io' for Area About
Build{ng B
Area (surfece) 100 (3 T
(nr?gr st 1 day) (mor/hr at y) (mr?ht)
Nortbwast Bloe 32.6 29.3 19,0
Boutheast Bide h3.3 38.0 k.9
Lversge for Area 37.49 33.5 21.¢
TABLE 22

Vaiuves of I, at Monitor Station Heights Above Crownd
Tevel on Roof Building B

h L (4d) 1, (%) Ty,
(£2) (in mr/hr at 1 day)
113 4.3 31.9

lho3 aoa 3°ah b
5.5 - - 25.8
19.5 - - 234-8

The initisal comtributions of the sources on the xoof of Buildinm= %
3t each station 1s estimatsed in Table 23; that after firehosing is esti-
mated in Tuble 2 Along with valiues of ¥ for the procedure. In these

b7



TABLE 23

7
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TAELX 25

Estimation of ¥ Valuss of I{ and of ¥ for Roof of Building B After Firehosing

t ]
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TABLE 26

Comprtation of Im st Monitor Station Heighta on Roof of Building B After

Bcrtpi..ng Axres
(Values of I, and I in ar/hr at 1 4oy)

L =

Surface 3-ft Height.

Radistion from Infinite Pield for Intensity of
Decontemimated Circle (I = 6.57)

n(re) a Io(W) Igfsx) Yo h(ft) a Too(WWN) Ioo(88) I,
1.3 1.28 8.k 8.4 - 4.3 1.22 8.02 8.o¢ -
16.5 1.18 - - T.75 19.5 1.13 - - T.k2
Badistion From Outside Deconteminated Circle
n(re) a Too(®W) 1 (6RB) Y, n(re) o Io(m) 1,(8%) I,
11.3 1.28 15.9 23.5 - 1%.3 1.22 15.2 2.4 -
16.5 1.18 - - 15.0 19.5 1.13 - - 17.4
n(re) p Io(W) I(8X) I, h(fe) p I (W) 1,{(®) T,
11.3 0.3%2 5.4k 8.0k - 1.3 0.390 5.93 8.7% -
16.5 0.820 - - T.56 19.5 0.k56 ~ - 7.93
Total Value of I_. at Monitor Stations
n(re) Io(W) In(sx) Iy, n(re) Too() I (8B) I
ll-3 1308 16-)‘ - 11‘-3 lhno 16-8 bl
16.5% - - 15.3 19.5 - - 15.4
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computations, the estimmte of F was made in two ways. One was by the vatio
of the individual IJ/I, retios and the other by the ratio of the two sums.
The latter method gives greatar weight to the larger values in each sum,
The estimation of F from the second net of nmessuwrements pefore scrapisg
the aree is given iu Table 25. The valwee of I, at the haights of the
nonitor stations of the roof of Building B after the screping of the area
around the house are camputed in Table 26; "~ values are used in Teble 27
to estimnte the Jource levels on the roof o. Hullding » irom the readings
taken after the area was gcraped. From the oix sets of » wvaluwes, tae greand
average value from the individual retios iz 0.3h7 w¥hile that from the ratio
of the sums is 0.3h0.

3.9 EBTDMATION Of SEIFLIINX RESIDWL NUEERS FOR BUILDIHG A

The mesaning of & "shielding factor®™ in terms of the shielding residusl
oumber for & building will not be discussed; the residual number is defined
a8 the ratio of the reading at a given monitor statiom in the building to
the outsids infinite fiald reading at 3 ft above the surface. Computed on
. this basis, the shielding residusel numbers are given in Table 28. The high

XX 28

Bhiv.  og Residual Rumbers for Monitor Stations Inside Building A Relative
to the 3-ft Intensity (I,o) From Ground Surfece Source Level Outside

-

Btatica  Before Scrspiug(®)  After Scrsping(P) After Firehosing Roat(®)

Surfuce 3 ft B ft Burfece 3 ft U It Burface 3 It 0§ ft

1 - Ood% - 00& 0.08 0018 0‘0 0-0 000
2 - 0.1 - 0,11 0.1 0.8 0.08 0.08 0.15
3 - c.19 =~ 0.5 0.22 o.22 0.12 0.15 0.35
b - 0.35 =~ 0.15 0.15 0.26 0.08 0.08 0.15.
5 - 0012 - 0015 0-08 0015 0-03 000’“ 0408
6 0.07 0.0 0.2  0.09 0.5 0.2 0.03 0.15 0.15
7 - 0.39 -
8 - 0.12 0-17
9 - 0-18 -
0 - 0.20 -
1.1. - 0.0a -

a. I = 26.9 mr/br at 1 day.
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numbexr for statioms No. b and 7 are dus to the fact that they vere taken
in back of wood panals. A more complete set of Reesuwremects wus not taker
in other rouss becouss the panels were troken ocut so that the interiors
could bave bwen comtaminreted to an unknown si.ount. The same situmtion

pertained to all rooms in Building B.

According to The R'fects of [Ny 6, the compareble halfl-

thicknesses of cancrete and wood ;cr Eu.cn! product gemme rays are 2.2

and 8.8 in. With these half-thickness valuwas for fission products depositeu
directly on these surfaces, “he fractiom of the grmma radistion passing
through 6 in. of concrete would be 0.15 vhile the fraction passing through
1.5 in. of wood would be 0.85. Eowever, the same reference gives 0.22 cm-1
for tte absorption coefficient for 0.5-Mev photons incidant on concrete;
this value would lesd to a tranamission fraction cf 0.035 through 6 in. of
concreve (and less f2r e lower photon energy). Bince the source emargy of
the photons was about 0.5 Mer cn the aversge, the sverage energy of the
photons incident om the surlace of the building walls should be cmevbat
lesa. EBEowever, the situation is cumplicated by the presence of fallout on
the rof (also ssall smownts on the outside of the walls). After firebosing,

. the shielding residual numbers vary detween 0.03 and 0.15 for monitor stations

near the outer walls.
The residual numbers for the cutside rzclsmation procedures are given

in Table 29; they were camputed for the 3-£t readings by taking the ratio
TABLE 29

Residusl Mumbers from Measurements Inside Building A
L T T SRR SRR R

Btation Notorgredsr Screping, Motorgreder 8crsping Plus
st 3 £t Firehoesing Boof,

st 3 Tt

1 0.42 0.00

2 0.19 0.14

3 0.27 0.19

LY o.11 0.05

5 C.15 0.09

6 0.37 0.37
Aversge 0.2% C.1b

of tha reeading after the state . yrocess to the initial resding at the ata-
tion. The sverage rasidunl. nusber for the complete reclsmstion procedure

23
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Yor the center of the rocm where tho aversge
was 0.12, the combinad reaidwmal number

0.1% x 0.13 or 0.018. Thum, evea though
countermessure were not particu-
reduced tha gesms rsdiation Ty

for ell stations ves 0.1k.
shielding residuml mmber itselft

tor suielding plus reclarmation 1s
the individuval residual mmbers for each

1arly low, the cambimation of the measures
e fairly largo fector.
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SECYION &
SUNMMARY AID COECLUSIOES

k.1 BUMARY (F METHOD PRISRETED FOR TREATING RECIAMATION DATA

The mathod for ammlysing reclamation data teken st a field test con-
sisted of (1) correcting all measwements to a ~cmmon time after datomation
by use of ¢ suitahle dcosy curve, (2) detemmining & “terrain fuctor” from
the date for cosverting otlculated redistion intensitics to observed intsn-
sities, (3) estimating the varistion of intensities vith sltitude over an
extendad comtamimatsd open aros, and (b) estimsting the contributicrs of
readiaticn sources from the treated and wntrested &l'eas to the odserveld
nesawremsnts according to the geamstric axrronetict of the aress snd
sonitoring location. The pwrpose of the computstions in estimating the
coutribution of the redistion scurces from only the reclaimed or decon-
tamizated arens is t0 dstermine the trae effoctivences of the spplied
nethod(s) so that the results can be correlated with other data and extra-
polated %0 other than the specific test comditioms. The rutios of the
decay-corrected relistion ixtemsity moseurements are messwres of the Te-
sidml mmbers for the test comditioms amd, even if the experiment wr—e to
be carried out om & resl targst coxplsx, spply oaly to the conmditions of
that test. The mmbere thaseives will not upply or de rendily extrepolated
20 other conditiomns.

A.2 SUANY OF DATA AMALYRIS

Toe dec ramivation ratics, as estimated from the experimental data
with the aid of photon scatterisg compwtations, for ths differmmt sumfaces
and meathods are swmarited in Tadle 3C. Xo etatistical smalyzis of the
rusults ware mada; however, a triaf survey cf ‘ha tadles giving the corpute-
tions obows that the errurs vere not mmll. In is poesitle that detter, or
sore relishle, esiimstes wowld bhave resultsd if mcce rsedings would have
been taken in "“prefurred” loocntioms. These adould ba datermined frowm esti-
mtes of q (or.p) eccording to the specific geometry of the strustures and
rediation fialds pricr to comducting the exporiment.
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TAXILE 30
Summary of Estimated REffectivoness of Reclamation Procedures

Bffectiveness of Motorgreding Screp.ing

Ip at 3 £t 7 : Henidual Fuphar
(tr%r st 1 day) Surface  3-f% Avezage Burfuce 3-1%
26.9 6.20 0.22 0.21 0.20 .30
33.5 0.3k 0.26 i 0430 0.3% 0.k6
Effectivensss ol Firehosing Concrete Roof

at 3 ft Residual Mumber(?)
(mr/br st 1 4ay) m ~___ Bwurface 3%
16.) 0.27 0.37 0.56 0.70
Wnu M&Cmmu Roof

aé 3 €t Rogidual Wumber(b)
x.&.um___m —acit —Baxtace  3-I%
c.24 0.36 0.54 0.70

Blectivengey of Firehoaing Composition Shingle Roof
at 3 rele) Residwl Euuber
(n.ff&n__}_t m___ﬁ: T 13 Burfeca —T°%
31.6 0.34 0.35% 0.6 t0 1.0 0.7.to0 1.0

a. 33.5 x15/(1%R o 5.2‘)1/2
b. Not including screping of the sres arownd the duilding.

In comparisom with other results for motorgrading!, the values of ¥
given in Telle 30 are somevhat high; for & 3-in cut, Reference T gives
0.15 foor 7. Tha higher valwes for F from the present dats may be dume to
tie difference ir depth of cut ss well az the differences in surface rough-
ness of the soil.

The effectivesecss values for Jirehocing soti scxrubbing canmot be direetly

campared to other data for those mmhods. Yor the low initial levels used
in thease expsriments, Rq. % reduces to

rnk& (1)
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The preseatly ‘WUL‘!:}‘ values of k and By frca previcus satas T axe
spprocimately % x 10 ewd 8 x 102 (4n en arditiary system of wnita) for
firehagdeg comoreia; thos the muduun expected valwe of T for firehosing
concrete would de (.16, ALt ~xtremely lov izitial lawals of {his ex-
periment, the largor vviwes o zould be due to {1) 2 distribukion con-
taining sealler particles than the diotridbutions in the scils from which
ik and Ry vere detexunined, (2) nonconformance of EQ. b to the true piocees
ot low mm,(a) szTors im the rediatica ecsttering estivates, (?:»3 loss
caplete covezege of the aurface in spnlication of the procsdures during
this experimezt thec previoualy accozplished (falicut level was so loz
the operators @4 ao visible guide (dust cover) in carrying out the pro-
eadizw}, andfer (5) ciher differences in spplicstion of the methed itself
(such ss noszls pressure, rete of spplicatiocn, etc.). However, there ars
wot enough aperimental data of this Xind aveileble from field tests to
detarmine vhick of the prodalble cmises of the differences dvotween similer
ermariments 45 the field are likely’ to be important.

Purr Tirehos us scrubding on comcrete, the prasent.y availlahle
volues of k snd B> | are spproximstely 2 x 10-F and 6 x 10°; these give
a volus of 0.12 for F. This again (s lower tham that derived from the
present data. For firehosing ¢ 1viot rvofipg, the svailable values
of k and Ry 7 veluss ere 1 x 10-% nrd 1.k x 10% respectively. Theae giva
0.1h fcr mxigoe value of P.

Of all the methods used, the motorgredsr s:xaping effectivipsss vas
nearast thnt cbtaimed in previoms axperissnts. The reason for this i»
that the results echieved s the mathod 4o not cepend on txy interection
between the fillout particise and a surfuce and Lwnce are not sensitive
to the nmumbaxr and sise of particles deposited. BExcepting for spillegs,
cperator error, &md suwrfnce rouvghness, scruping methods that remove &a
inch m two of the top soil should give a dccomtemination ratio equal to
zeco.

§.3 CONCLUSIONS

The method of trwating field-test reclamation &ata prescnitsd in the
report shows thet, in oarrying out reclamation exparimex*s, a certain
ot of swpporting data is required for astimating the effectiveoess of
the procedures. Thete include: (1) decsy of the fallowt field, (2) the
varistion cf the rediatiom intemsity with helght (prior to Cocomtamimetiom),
{3) welectiom of momitorisg staticns at preferred locations -- i.e. those

ot wiish the scattered radiation contribution $s the eemllest, (%) seleciion

of prefarred geometric arrumgenent smong structured, sress to de recleimnd,
aad momitoring statioma to facilitate the &sta reduction mid imtsrpretation,

(5) collection of fellout semplos to determime the monz of fallowut inm the
arese, sad (6) messurement of the fallow pattern.
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The large variations in the data s:alyred ir this report were, in °

i

part, duve to the low intensities associated with the smell gmount
fellout on the test area. The ivv iniemsiiles, o low veadings on
9, lsads t0 large percentagn errors in the measuresents exnl
low smoant of fallowt to smller decortaminatiom affectirecogg then
large smowmts. Redlor: n inforwstion at higher initial levels of
fallout would be much more ;;licable to the design and spacification
of redioclogical countermeasure sywtems.

FEEA
;

Head, Chemical Taechnology Division

¥or ihe 8Bcientific Director
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All weasurements vere made with AN/PDR-39 (T1B) radiscs.
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TARLE A.)

Measwements of Area About Buil A Before Beraupirg (Time: 1230-1330,
12/10/57)(8)
Padiation Levels (mr/hr)

SRR
Station 1 2 3 k 5 6 7
Surfuce
A 30 3 35 32 31 25 32
B 3k 3% 30 28 29 28 7
c 36 36 33 26 29 28
D X
3b 33 28 28 29 29 29
y 34 % 30 30 29 28 34
¢ 38 34 35 30 29 30 36
3-£t deight

A 26 30 30 28 27 24 25
B 29 28 26 15 24 3 25
c 30 33 29 22 24 25
D X
B 30 27 26 26 ch 25 26
4 30 27 27 26 26 25 29
] 30 29 44 29 4 29 29

a. Additiomal seapling stations, not shown in Yig. 2, are extemsions of
the grid system.



TABILE A.2

Messurements of Aree About Building 4 Before Scraping (nm 1300,12/10/57),
Bsdiation Levels (ur/hr)

Station 1 2 3 bk | 5 6 1
Surface
A 30 29 <9
B 33 32 31
c 28 30 2 b 15 25 25
D 30 33 2% X 28 25 24
30 28 hé 35 18 25 44
) 4 7 4 28
a o7 «6 28
3-ft Beight

A 28 27 27
B 29 27 4]
c 7 12 20 16 12 24 1k
D 16 26 30 X 13 2k 24
 ; 2 24 32 26 19 13 2L
r 23 26 26
o 25 25 25

(oY
(&S )

¢



TABLE £.3

Nessurements of Area About Building A After Screpirg (Time: 1110, 12/11/57);
RBadiation Levels (=r/tw)

Station 1 2 3 b 5. 6 1
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TARLE 2.4

Measurements of Ares About Building B Befére Screping (Time: 1800, 12/10/57);
e : Radistion Levals (/)

1

ftation
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TABLE A.5
Metsurements of Area About Building B Before Bereping (Time: 1015, 12/11/57)

Station 1 2 3 5 € 7
arfecc
A 12
3 12
c
D 1k 15 x 18 19
X
y 20
0 22
3-£¢ Height
A 10
3 1n
c
D n 12 16 17
2
7 16
o 17




TABLE A.6

Moecsurements of Aree About Building B After Bcreping (Time: 1310, 12/11/57)

®sdiation Levela {mr/hr)

Statica 1 2 3 h 5 6 T
Surfaca
A 12 12 12
B 3 16 8
c 12 9 4 15 6 5 18
D 14 2 5 X 2 12 18
1k 6 5 2 5 5 17
)4 3 1T 5
G 20 20 18
3-ft Beight

A 1 10 10
B L 6 6
c 1 E L 5 5 6 16
D 1 L X 2 8 16
x 11 6 5 § (3 8 17
5 4 9
G 18 17 17

o1



TAbLs A.7T

Hanasuremeu .8 on Conorete fluad Roof of Bulldirg A

pration “W’
oo AXY Atter

5.95 Berwebing

( » (nao, (1335,
w) ﬁ?m 12/11/57)

&;

1 20 b 2.2 2
2 1k 3 1.8 1.8
3 15 3 2 1.8
L} 2 2 2 1.9
5 19 b 2 1.8
6 2 b 2.2 1.8
7 19 4 2.2 2.2
8 20 [} 1.8 2.0
9 20 6 2.2 1.9
10 x
1n 18
12 17
12 n
14 10
15 1
16 13
17 20
3-ft Beight
1 1g 3 3 3
2 L} 2.5 2.5
3 3 3
. 1 : 2.8 2.9
5 10 L 3 2.9
6 20 E 2.6 2.7
7 1k 3 2.8
8 12 LY 3 2.8
g 13 5 2.k 2.3
10 2
n 15
12 e
12 n
3 10
15 7
16 10
17 s
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Moasuwenenta on Composition Shingle Roof of Building B

TABLE A.8

PE23ARRBE

3=t Height

15
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Mdiation Levels {mr/hr) _
'y ter
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After Firehosing Roo’
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P R A

TABIE £:.10

Messurement of Field Decay

Date Time Surface 3-£ft Height, Ratio
12/10/57 1515 30 26 0.866
12/11/57 0930 15 12 0.800
12/11/57 1130 13 1 0.8k6
12/11/57 1330 b1 10 0.505
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TAELE A.ll

Rate of Application of Described Reclemation Procedures

Procedure Bquipment Personnel  Lroe Time m'be(“)\
_ (sg £t) Required (sq ft/hr)
Screaping 1 Mot 1 Sammtor 110,000 2.5 hr 45,000
('bldg. A (8 £t blede)
ares
Screping 1 Motorgrader 1 Operator 17,000 1.2 hr 1k, 000
(uag. B (8 £t blade)
ares
Pirehosing 1 Water truck 1 Tenk truck 1,700 35 min 2,900
{Conp. w/romp, hose operstor
Ehin?le and nogtle 2 Hosemen
roof
Pirehoeing 1 Water truck 1 Tank truck 1, 600 25 min 3,800
(Concrete  w/pump, hose operstor
slad roof) and nozzle 2 Hosemen
Scrubbing  10-in. brushes 3 men 1,600 12 min 2,700(t)
(Concrete dstergent
slab roof)

&. BRates 4o nct include delay times to fill tank truck, start equipment, etc.;
thoy are for actual time spent in doing the work.
b. Bate per man.
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APPENDIX B

RADIATION MEASUHEMENTS (TABULATED IN APPENDIX A) CORRECTED TO D + 1

T3




TAKIX B.1l

Monsuresents of Area About Bul'ding A Bofore Screping -
Carected to D¢l (Time, F425.0; Correctiom Factor,l.06)

m
Mdiation Leavels (mr/hr)

Btation 1 2 3 A5 6 7
GaxTece
A 32 k) 3
B 35 3 33
c 30 3 26 16 4 a1
D 32 35 26 X 30 21 256
) 4 32 30 M9 L2 19 &7 29
) 4 29 23 3¢
G a8 28 30
3-rt Beight(P)
A 30 29 29
B A 29 29
c 13 22 17 13 26 1s(c)
ol 27 248 32 X 2k 2% 2L
4 25 26 3h 28 20 1k 26
4 2h 28 28
g 7 4 27

8. Avereges: A-B,3-5. 32.7; C-E,1-2:
7-3,3-5t 29.2; sverage of the 2U:

b. Averages: A-B,3-5: 29.5; C-X,1-2;
?-0,3-51 26.8: averuge of the 20:

c. Not used In comput ing &verugen.

.8: C-E,8-T: 27.2;
; C-E,6-T: 26,0;

7h



2.39)

tadiation Levels (wr/hr)

TARIR B.2
Area About Puilding A After Screp
(Time, BeAT.0; Correction Factor,

1

Noasurements of
Corrected to DA

Station
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TAKIE B.3

Moasurements of Ares About Building B Beforc Sureping -
Coxrected to Del (Time, Be26.0; Carrectiom Pactor,l.l3)

SRR ;
Medistion Levels (mr/hr)
Btation 1 2 3 4 5 6 T
Burface
A 26 30
B Zg 32
c 33 3R 3 3 3k &7
D 33 36 X 35 37 52
X 2 35 25 29 k2 b5
) 4 kl 50
0 47 b7
£t Beight

ESERARE po BIRBLER

A 26 28
B 25 -7
c 20 30 23 25 33 k)
D 29 32 X 2 34 38
B ‘29 13 25 24 36 b3
| 4 37 38
o} 42 81

16



e,

TABLE B.b

Meagruments of Area Adout
Corrected to Del (Time, HesH.2; Correction Factor,2.52)

B After Screping -

Rediaticn leval {wr/ur
Stetion 1 2 3 L 5 6 1
8urfece
A 30 30 30
» 7.5 ko 20
c 30 3 10 38 15 13 bs
D 35 5.0 T.5 X 5.0 30 b5
| 35 15 13 5.0 13 13 A3
) 4 1.5 18 13
e SO 50 b5
3-£t Beight
A 28 25 25
). 10 15 15
c 28 13 10 13 13 15 Lo
D 26 ) 10 X 7.5 20 7
) 4 28 15 13 10 15 20 A3
b 4 13 10 235
o} ks 43 M3




After
Firehosing gerubbing
8H:2.54

After

E+li9.0;2.51

Surfece

324

TABILE B.5

Badiction Levels (mr/hr)
Area Scraped

BT,

3(a)

Before Grownd After Ground

{Bet,0.

Measurements on Concrete Blab Roof of Building A ~ Corrected to D+l
Arem

Station

l,h:b.efnw(v.l.u -4
L d » * » L J L ] L]
[Ta =g - Jic it N QuTo QT oW 2

D02 Q Qg
N I NN NG 1y

A At b i
O\~ 1=t A\

4O Nt Nk d st INNO 00
* [ Ad L4 kd L] L4 ® . * - [ J L] L] L . »

AARARAV2RANYS NSNS

-t Height

Q204 0 R
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NN BN INYQ
0 t—t- =\0 t~t—\0

Qeqgweeewe
99799m 957&

N\~ =t OO0 MNO D =0 =D
4D ARG N O MO RS AM
- ~ llummlll ~

semt used.

[V

oo

; thus e Linly by 1.06/

correction for the inc
78

Correction factor for F425.0 is 1.G%; average ratio of campersble locatiorms

for dats in Teble A.l to that in Table A.2 is 1.10

1.10 or 0.968 to cbtain appropriste
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ARLE B.6
Measurements on Cumpositiorn Shingle Roof of Building B - Corrected to D¢l

N e s
Station Redistion Levels (mr/hr)
Bafore Before . Before Before
Firehosing Firehosing Firehosing Sereping Ares
(7+26.0;1.13)  (H¢27.2;1.20)  (Bel6.2;2 ju {H#49.7;2.55)
Burface
1 24.8 15.6 &1..0 10.2
2 21.4 20.4 18.7 16.2
3 21.4 18.0 21.0 10.2
4 18.1 16.8 2.0 12.8
5 38.4 2i,1 21..0 12.8
(3 37.3 2h .1, 23.4 i5.3
T 39.5 24,1 5.7 15.3
8 20.3 2..6 21.0 15.3
9 28.2 16.8 18.7 12.8
~f¢t He

1l 23.7 18.0 2.0 10.2
2 22.6 20.k 18.7 10.2
3 2k.8 2.7 21..0 10.2
b 24,8 2k.1 23.k 12.8
s 28.2 20.4 23.4 12.8
6 30.5 2k.1 23.4 15.3
7 25.k 2.9 a5.7 15.3
8 16.9 i8.0 3.4 15.3
9 27.1 19.2 16.0 15.3

~



TABLE B.7

Messurvaents Taken Inside Buiiding A - Carrected to D+l

e e
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Badiation Levels (wr/hr)
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