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winds, 6-1, mph or greater, over this sector irs not appraciably 
differenc than a grLd centered on 210'. FinaUy,  there i 8  the 
possibility of performing the test under a northeasterly m d .  
The frequency of occurrence of tiis wind is considerably less 
then tne sau*thwesterLy w i n d s  and hence tine test could b 
&el&yed appreciably if this  plan i s  used. 
mi-@ hazardow releases could be prformed under thi& reg-. 

iZawever, coneiderably 
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c &lcl i&at ions 

CC: H. Leppich 

.." .. . . .  . ...,I_ . . . .  . . . . . . . .  .. .._.._ ........... 
. . . . . . .  

.......... ............ 
..... . . .  

. .  

x 



i 

I W W M  SATTY ANALYSIS CALCULA' NS 

?he po te r i t i a l  doses t o  the c r i t i c a l  organs as a corisequence of I,he passiw: c"wd 
resulting from the d e s t r u c t i v e  tcst of' S N A W  2/ILOA-1 were determined i i k  - I \ '>  

manner ind ica t ed  below, Fcr  t h i s  s p e c i f i c  Lest;  the dose t o  the thyi 'oid f : n n  
i iges t ion  of iodine-131 througn the  milk cyc le  appears  t o  the ~ ~ o i i t r o l l ~ r ~  t:lcLmerit. 

Pie c a l c u l a t i o n s  can be d iv ided  i n t o  four catl-.gc:'ies: 
of i nha la t ion  of the passing clcud; 
,he human body :hrou& the i xges t ion  cyc le ;  
from the c l s d ;  and (4) e x t e r n a l  dose d w  t o  the grunma radiatiai f i e l d  c'ren'.ca by 
f a l l o u t  D 

(1) dose as a conseqLlr'!:l*e 
( 2 )  dose dse t o  depos i ted  mat,et.ial c1iLt::l:jg 

( 3 )  external dose due to  gamma :.sdia'.ir37! 

I n  t he  second category,  t h e  p r i n c i p l e  m a n s  of i nges t ion  i s  through the  milk pi'@- 
duced by cows graz ing  on land  where r ad io iod ine  has been deposi tcd.  
immediately become sbvious taat the  i n g e s t i o n  dcse car, be neglected when n i lk  
cows are not on pas tu re .  General ly ,  t h i s  is considered t o  b e  from November 
1 s t  through A p r i l  30th.  During the  remainder. cf the year,  the ir igeati3n dcse 
becomes very  s ign i f i can t .  s i n c e  the ca lcu la t lo i iz  reveal tha t  the dgse through the 
i n g e s t i o n  cyc le  is  a p p r o x i m t e I y  2 5 ~ - 4 j C  < h e s  t , k  h!!a:at:cn dose fsr : x i i i : t :  L ~ L .  

It sho~lu 

A .  Inhalat icrn Dcse Calnda t ions  

'l'he t o t a l  i n t e g r a t e d  dose (TTD)  rece ived  by a person s tanding  a d i s t ance ,  
X (metersj, d;*-:ill;.;ind directly under the  ccnter1ir .e o f  the clcud of r ad io -  
a c t i v e  material dur ing  i t s  e n t i r e  passage i s  g i v e n  by equatior,  (l)* 

T I D  is t he  t o t a l  i n t e g r a t e d  dose fram the cloud, ( cu r i e - sec  per  

Q i  i s  the  amount of r ad ioac t ive  i cd ine  o f  i s c t o p ,  i, in the 

u is  t h e  average wind speed, (meters per second) 
Cy, Cz are t h e  v i r t u a l  d i f f u s i o n  c o e f f i c i e n t s  i n  the r - e r t i c a l  and 

h o r i z o n t a l  planes,  r e spec t ive ly ,  (meters n/2) I 
h is  t h e  e f f e c t i v e  cloud he ight  
n is t h e  s t a b i l i t y  paramter, (d imens ionless ) .  
x is t h e  d i s t a n c e  downwind, (meters) 

meter 3) 

t o t a l  cloud, (curies) 
e 

Equation (1) is time i n t e g r a t e d  concent ra t ion  as expressed by 
0. G. Sut ton ,  It neg lec t s  dep le t ion  of  the cloud e i t h e r  by 
r ad ioac t ive  decay o r  scavenging dur ing  t r a r - i t .  To take i n t o  
account r ad ioac t ive  decay, equat ion  (1) is simply multiplied by 

-2; t 
e 

where j ;  i s  the  r a d i o l o g i c a l  decay cons tan t  f o r  t h e  i so tope  i ,  
equal t o  0.G93L (seconds -l) 

Tr 

t is t h e  time from formation of t he  i so tope  unti l  the 
cloud reaches t h e  d i s t a n c e  ir, quest ion.  For t h i s  
case 

t = d i s t a n c e  A .J@O ('.?e) 
wind speed (E) 

.-.,. . . - - -  _. . .1 ... . . .  . . . . .  . . . .  . . .  



... 

. .  . .  .. . 
. . . ,  . .  ,.. .... .: 

. .  

The amount of i so tope  i, i t h a l e d  d u r i i g  pass%@ or' the enLi1.e 
cloud is  gi;eIi oy 

where I< i s  the  brea th i t !& rate, (meters3 per  se1:ond) 

ne v d u c  obr,ained f o r  equatiori  (1) can :ary q u i t e  wide ly  ( i t . :  c.i,ctii\; 

on the meteorological  parameters  selec Led, Inasmllcli as t h i s  : t:s 2 
involves  the  planned release of tmi ioac t ive  materials, s t i ' i c ;  
meteoro logica l  c o n t r o l  of the ;est can in su re  condi t ions  clcsit 
t o  those ctioseri f o r  cn1cula ' ; ioual p u r p o s e s .  Meteorological  1 ara- 
meters used ore 

cy = c z  = ,291 n = .20 
u = 7 m / s  II = 0 meters 

These parameters  r e f l e c t  a 'lstrorig lapse"  daytime s i l u a t i o n  w i '  !I 
winds s t ror l ;  enough t o  insure the b e s t  akmospheric d i f f 'u - '  L , l O I l "  

'The choice of the  e f f e c t i v e  cloud height i s  open to much d i s -  
cuss ion .  However, since an exclusion area of m i n i m u m  radius 
of W O O '  i s  provided w o u l d  the test  f a c i l i t y ,  cunsiderat ior i  
need orily be g iven  f o r  the  i ru ia la t ion  doses heyorid the exc lus ibn  
fence .  For t h e  s t rong  l a p s e  condi t ion  chosen it has been siioun 
that  f o r  d i s t a n c e s  g r e a t e r  than o. f e u  thousand feet  the ef1'ec:t 
of  the cloud he ight  i s  n e g l i g i b l e .  

The "source term", Qi, i n  equation (1) w i l l  be aependenl, upon 
the radioactive material accumulated i n  :he reac.',or dur ing  non- 
d e s t r u c t i k , c  t e s t i n g  of the reactor and those generatxd by the 
d e s t r u c t i v e  excusiori. rhe for rwr  may be reduced t o  a n e g l i g i b l e  
amount by the  replacement of f u e l  elements just p r i o r  t o  the 
d e s t r u c t i v e  test  rhe r a d i o a c t i v e  material generated by the 
excusion can be expressed as 

t.7 

2 

where : 
2: is  t h e  rad oac t ive  decay cons tan t  of i so tope  i 

( seconds -f, . 
3 . 7 ~ 1 0 ~ ~  i s  the number of disintergrations per second &J~:I 

c u r i e .  
is  the number of r a d i o a c t i v e  atoms generated.  N A  
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3.1 x i s  the  number of fissions per megawatt-second, 
P i s  the power generated, (megawstt-seconds) . 
Y is the f i s s ion  yield of isotope I, (dimensionless). 

Values for  the several  iodine isotopes per & -second at time 
of generation are given i n  Table I .  

at t=O per meg t-second 
Yield Yt3 (Qi /P )  L Curies/nregawat t -sec 

2.9 2 . 4 2 ~ l O ' ~  
4.4 3.04 
6.5 5 "00x10 -1 
7 =6 14 .O 
5 * 9  1.41 

The SNAVIIRAN Safety Analysis Report (SAR) hae conservatively 
estimaated tha t  the t o t a l  nuclear energy release from the destruc- 
t ive  test t.0 be 170 Mw-sec. Based upon t h i s  value the  quant i t ies  
for the isotopee of iodine produced a t  tim of generation and 
f o r  several  times following the excursion are given in Table 11. 

Table 11. Iodine Inventory at Various T-s for  170 &sec 
Excursion 

Time 
Isotope - t = o  t = 10 m i n 7  = 1 h r  t = 1 day t = 10 days 

I - 131 4.11 4.11 4.11 3 078 1.75 

I *.133 a5. 85 0 82. 38.4 -03 
I - 132 517 492. 384. 0.43 nil 

I - 134 2380. 2086. 1080. n i l  nil 
1 - 135 240. 236. 216. 20.4 n i l  

The above Table assums tha t  all of the Iodine t o  eventually be 
b u i l t  i n  is  present at the time of the excursion. 

The di lu t ion  factor  due t o  atmospheric diffusion (TIDI /Qi)  for  
various distances, Z, I s  shown i n  Figure I for  the  a a t e d  nreteoro- 
log ica l  parameters. 

The breathing R, equation (2) is also a variable. The 
"standard man" rB'it3 considered t o  breathe 20 mters3 per day; 
half during the a c t i v e  8 hours and the remaining half  during his  
r e l a t ive ly  inactive o r  resting hours. Since the test w i l l  most 
likely take place In the d a y t h e  it  i8  reasonable t o  consider 
the breathing rate charac te r i s t ic  of the active portion of t h e  
normal day. 

R = u> meters3 per 8 ho s 3.47 x m-4 (nreters !Y per second) 

Since v d u s  have been given f o r  all fac tors  in equation (1) and 

3 
. .. . . . ,. .,. < . .n  ..: - -:;,-- 
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(2) the amunt inhaled can be determlned for  various distances, 
x, downwind. 
i s  determined, the dose t o  the c r i t i c a l  organ which will be 
delivered by t h i s  m u n t  can be calculated. 
t o  which the c r i t i c a l  organ ( the  thyroid gland for radioiodlnes) 
at any t l m e  subsequent t o  the inhalation is given by equation ( 4 ) .  

When the amount inhaled of a specific isotope 1, 

The dose rate, D; 

where!: 

Ai 
6 
Tr 

;t 

G 
W 

The dose 
given by 

When the 

W 

is given by equation (2) 
is the fraction of the amunt inhaled which is 
deposited In the c r i t i c a l  organ 
is  the effFctive energy absorbed by the c r i t i c a l  
organ r ciesintegration, (Mev). 

= 2; +c= a 4 9 3 / ~ . ,  (see.9 
is the biological  elimination rate f o r  the isotope 
I, (sec-1) 
is the e f fec t ive  ha l f  Ufe for the isotope In the 
body, (4 
l e  the mass of the c r i t i c a l  organ, (gm8).  

t o  the c r i t i c a l  organ, dellvered i n  time, T, is 

W 
time over which the dose is determined (T),  is 

much greater  t 
The quatlty + M c m s  insignif icant  end equation ( 5 )  
c a n b e  rewritte 88. 

the effect ive half l i fe  of the isotope. 

w 

For the five predolninate radioactive iodine isotopes of 
concern Table  III Usts 'the appropriate values of 

given in reference [37. 

! 

I i8b4?b i . .  L 
1. 
i .  
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Table 111 Constants for Iodine Isotopes 

Isotope 

6 . ~ 7  105 

7.52 104 

23 0 23 8.39 103 
.65 23 

23 
23 
23 52 

j4 3.11 x lo4 3 .82 
2.42 x 10 

Us- these va lues  and assuming the wewt of an adults thyroid 
t o  be 20 
equation f 6 )  can be rewrit ten and the values presented i n  Table I V .  

T a b l e  N 

ramsL31 and using the value of R previously discussed, 

Dose t o  the Thyroid by Inhalation 

Iodine +(ws/curie) 
Isotope f 

6 131 1.48 x lo4 
132 
133 
134 
135 

5.35 x 10 
4.0 x 102 
2.5 x io 
1.24 x los 

343 
12.4 
92.8 
5.8 
28.8 

It now remains t o  compute the T I D  f o r  each isotope at various 
distances making use of Figure 1 and Table 11. 
decay is considered for  1-132, 1-134 and 1-135. 
sllnmvlrizes the dosages t o  be expected at several  distances 
downwind. 

Radioactive 
Table V 

Table V - Dosage vs Distance for Iodine Isotopes 

_ .  . . .  

1-19 
1-132 
2-133 
1-134 
1-135 

Total Iodine 

2.0 
12 07 
15.6 
26.5. 

,*' 

.u 

.46 
063 
.84 
.54 

2.58 

.OO 
33 
45 ,rE 

.02 

.10 
15 
15 
.13 

55 

The above distances were chosen 8s follows: 

1) 
2) 
3) 

4) 

5,000 feet. correepondrr t o  the exclusion area around f a c i l i t y  
5.5 miles is distance t o  nearest site boundary from f a c i l i t y  
6.5 mi les  is the distance t o  nearest site boundary within 
the test area (Oo-60%) t en ta t ive ly  suggested. 
12 miles I s  the distance t o  the nearest town within the 
suggested test area. 

I' I 8 b U 1 1, 
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B. Ingestion Dose Calculatiom 
#I” 

I 

Previously it has been stated that consideration m u s t  be given t o  the dose 
t o  t h e  body as the result of ingesting radioactive materials deposited 
from the cloud. Prom exemination of a l l  paremeters involved, par t icu lar ly  
f i s s ion  product generation, the N e s t i o n  hazard frozn radioactive materials 
relecrsed by a nuclear excursion of an un-irradiated core can be a t t r ibu ted  
solely t o  the radioiodines. Therefore, i t  is the dose t o  the thyroid tha t  
is of concern. 

The route that the iodine takes t o  r e d  the thyroid is through the “milk 
cycle”. 
grass which in turn in corn& by milk cow. 
goes in to  the milk and is ultimately concentrated in the thyroid. 
of the indlrect  route, there are many parameters involved in N e s t i o n  
calclllatlons not present in the inhalation calculations.  
t h a t  the dose due t o  ingestion can exceed by at’least two orders of magni- 
tude the inhalation dose. ignored 
when the coy6 are not oa pssture. For the NRTS this is ueually the case 
from November bt through April 39. 

That is, redioiodiaes preeent in the cloud are deposited upon the 

Because 
A f rac t ion  of t h i s  iodine 

It has been shown 

FortUnataly the ingestion b e e  can be 

The concentration in milk resulting fiwm cloud paattag@ is expreeeed by 
equation (7). 

where 

IS thn concentration in mi* (curies/m.iI.iter) 

is the rate of deposition of material on the ground, 
(meters per second) 

und concentration 

I s  the amunt of ieed comuptd by the caw (gram6 per day). 
I s  the fraction of Iodine getting into the U. 
IS the density of aiy ( p . ~  per ~itar) a 

fr tbe vegatation-to-araa factor (gram per m t e r 2 ) .  
i r  the dally v o l w  of milk produced by a cow (gram6 
per d.y). 

ha0 the 6- d t 6  86 p r e V i O U S u  nOtsd 
. Vg 

air concentration 
vs- P 

Fi 
Fm 

F,, 
V, 

&verdl of them parlrabters can vary for d i m f e n t  locallties and beaeons 
of thh year. For the 
calculatlorl8e . -  

tbs f o m  vdUb8 have been ueed In previoue 

Thua, equation (7) can be ra-written aa 

I I8b418 



The equation expressing 
Thus, the dose rate for 
written as: 

D'm(Ms) soc = 

where 

the dose to the thyroid is s ~ l a r  to equation (4). 
ingestion of iodine through the milk cycle I s  

(curies) x 3.7 x 1.0~' dis/sec x pw 
curie 

T?Z), x Ih (10) 
is the amuut of milk 

= c, x $ c 8.10- 

~h 
fw 

ie the amount of m i ~  constuwd (Uter) 
Is the fraction of iodlrae reach* the thyroid 
by Ingestion. 

and all other symbols the same n e w  as previously etated. 

S i m i l a r l y  the doea, &livered in time T, le given by equation (U) . 

The vaLmt3 of E and Te are the same ae given in Table III and the 
weight of the thyroid (W) is 20 greaae. 
reference 
(u), .o$a has been evaluated for the 1- Isotopes and the values 
presented in Tabla VI. 

The valuh of &, a8 given in 
37 for RU radioisotopes of iodine IS O.S. using equation 

Table e. Dose to the Tayl.p%d by Zngsstlon 

.y, x 

4.2 x 11) 

Iodins 
Ieotope 

1.93 x 2 
3.32 6 . H  x 10 
133 

* .* 3.26 x u) 134 
5.22 x mi 

2.6 x 102 
135 1.62 x 105 * 1.3 x 1~ ' I  - 

3 
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The last column in Table V I  gives the dose in rads per liter of  milk 
c o n s m d  by an adult produced by a cow grazing on land which has been 
subject t o  a concentration of 1 curie-sec per meted. 

It is extremely valuable. at  this Mint t o  make a camparison of the 
last columns in Tables I V  sod V I .  For iodine-l3l it turns out that  
the ingestion dose is approximately 450 times grester than the inhalation 
dose. 
delay between i n s u l t  by inhaletion snd insult by milk. 
shown E63 that the a c t i v i t y  of iodine-131 in milk reaches a maximum about 
2 d4ys aPter deposition of a c t i v i t y  on the pasture. Since the ha l f - l i f e  
of iodhe-131 is 8.1 days, this delay can be Ignored without introducing 
a great deal of error .  
much.shorter half-lives, they do not const i tute  any real p r o b l m  

The r a t io s  of the other isotopes is smiller because of the time 
It has been 

Since the other four isotopes have re la t ive ly  

As a final I l lus t ra t ion ,  consider the following exanrple: 
adul t  breathing air for one second ~Ontaining one microcurie of iodine-131 
per cubic nretur of air ( 1 c-sec/n?) would theoreticaUy be 0 .3 ,  millired 
w h i l e  drinking of 1 llter ( 1 quart) of milk obtained fKrm a cow graz 

would result theoret ical ly  in a dose of 154 mrem. 

The dose t o  an 

on land sub3ected t o  the s a m  time integrated concentration ( 1 

Thus far, theoret ical  calculations have been presented. On two occaesions 
experimental data resul t ing irom NIP t e s t e  indicate the v a l e  of the r a t i o  
f o r  iodine-13l to  be approxlnmtely 300. 
considering all of the variables, tha t  the experimental and theoret ical  
data egree within a factor of two. 

The w e t i o n  dose resulting fxwa iodine-131 &emrated by tha SIUPlWM 
experinrent are given in Table VIX. 

It seems rather remarkable, 

Table VI1 Ingeetion Dose dus to Iodins-l3l (l4lUirad) 

Isotope Distance 

5 . 5  niles 6.5 Iprilea 32 n d h s  

9 
6 

50. 36 
33 24 

The doses given in Table V and Vrr apply to (y1 adult. 
the dose to a child eeveral allomraces must be dde. 
breath- rate, R (d/sec), w i l l  be emaller than that of an edults. 
It has been recently e a t m t e d  that the child's breathing rate is approi- 
mately 15% of 811 adults. 
the  age and It has be- stardard practice t o  esltpllb a c h w  thyroid 
to 
dose is 1.5 tiPas (&/.U) of the values listed in Tabh V .  
in w sad R a m  great enoM.that f o r  a l J  Intense purpoee the inhalation 
dose of a child is caoeldered equal to that of an adult. For Ingestion 
doses only the breathing rata is not a fac tor .  
Ingestion dose is 10 times the values listed In T a b l e  VI1 for an adult. 

In considering 
F-t, tbe chLld'8 

Ihe weight, (w,graare) of a thyroid aegeada on 

log oi (UL atifits, ia., 2 -saps. Ihemirm, tha Childs inhalation 
V a r i a t i o n s  

Coowqu6ntly, the child's 
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C. External Dose from Cloud due t o  Camma Radiation 

The external exposure from submersion wlthin a large cloud Kithin a 
cloud w i t h  a tire integrated concentration, TID 
cubic meters) of radioactive material having an effective energy E 
(Mev/die) has been estimated by B u r n e t t  [83 not t o  exceed: 

, (curie-second per 

From a ahort burst  from a c r i t i c a l  seeembly the amount of gcmraa 
ac t iv i ty  (curies) generated can be estimated by equation (13) e 

where P is the pomr in watt-seconds. 
is the f ies ion product coolFng time (second8) 
and for t h i s  case 

t 

t =  34m x f i  
therefore, the time integrated air concentration can be written 

Using a w i n d  speed of 15 mph. Teble V I I I  lists the gsmpa activity,  
corrected for radioactive decay, for various distances dawrrwind for 
the SIUPEUW 2/10 A - 1  experiment 

Table VIII C?enmm Activity (curlee) Verses Mstance 
Distance 

so00 rt 5.5 y s  6.5 nci.+eu mi? 
Curlee ‘ 403x105 ‘ 2 .ox10 1.6~10 8.2x10 

M u l t i p l y i n g  the v s l w s  i n  Table VIII by the appropriate di lut ion 
factors  ae shown in Figure I ylelae the t h e  integrsted air concentre- 
tlon. These are sumarized in Thble IX. 

Table IX Time Integrated Mr Concentration (‘lTD) Verses Distance 
‘II 

sooofi 
5.5 miles 
6.5 miles 
12.0 mils6 

8.6 x lo; 

9.6 x 10-3 
1.6 x ID 

1.6 x u - 3  

If 8n average energy of 0.7 Mev/dis l e  sesumd, the external doem In 
millirem us- equation (12) are given in -le X. 

I18b481 
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Table X Tot 1 External. Dose Due t o  Gamma &&,tion from Cloud 

Distance Dose ( M i l l i r e m )  

5000 ft 
5.5 -6 
6.5 mi les  
12.0 miles 

Do Brternal Dose I)ue t o  Gsnma.Radiation r from Fallout 

The external dose rate due t o  f a l lou t  can be ob tahed  from the following 
equation (14) 

where 
(TU)), is t i m  intetpted . .  concentration of gearma ac t iv i ty  

' ( curie -eec /d  1 
Vu is depoeition U f  velocity (m/sec) and ha8 the leme 
- 0  

value!-- Used previously ( .02 pdsec) 
K is a factor converting a c t i r i t y  per uni t  area t o  

dose rate. 
curie  per square mter df fresh mixed f lee ion  . 
product (average energy of gama radiat ion ie  0.7 
~ e v / d i e )  will give a --radiation field of 
between 10 'and 20 r/hra For t hem calculations 
the upper limit ww used. 

It has been estimated f9J that o m  

Therefore, 

Hence, equation (14) can be re-written as: 

Ihe t o t a l  lnflnlty do-, Df, can be found by the i n ~ S X U t l o n  of 

The! valuer of (TID)l for the v a r l o u ~ ~  distances a m  the ~ulpe one 
previously given in Table IX. 
due to * ,- p u n a - r a d h t i o n  * $  ' 

Therefore the total external doee 
from i a l l o u t  is r e z e d  in Table XI. 

,r '  

% C  
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Table XI Total External Dose Due t o  Gamma RBdiation due t o  Fallout 
in Millirem 

Distance 

5000 ft 
5 . 5  mi3.f?s 
6.5 miles 
12. miles 

E, S u m m y  

DO= ( m i l l i r e m )  

1720 
32 
19 

3 

A summary of the t o t a l  dose that mery be expected from the radioactive 
cloud generated by a nuchar excursion of 170 megawatt  seconds for the 
distances is given in Table X I I o  

Table X I 1  sllllnnary of Doses t o  an Adult fram SMPTRAN 2/10A-1 ( m i l l i r e m )  

Thyroid 
Distance from C l o u d  Fallout Inhnlntion Ingetrtion T o t a l  
IET 

. . . . . . . .  

.-- .(??.=:.;: .?'..... ... 
- ':?--,. 

........ .. ..-..... . .....-. 
.... . -_.-.- .... .-- ..... _ _ _  

- 3  . . 

From Table XI it can readily be Bean that the Ingestion of 1- Is 
the major contributor t o  the t o t a l  d o e s  in the off-eite areas and 
that the chi ld  &Inking milk will receive the higheot dose, It muat 
be pointed out that them iDgestion dose v a l w s  were the result -of 
drink- only e quart of milk on the first day. 
a pereon were t o  continue drhklng a quart each day and assuming oa ly  
radioactive d e c q ,  the t o t a l  W S t i O Q  dose would be approximstely 
eleven (u) times the fixst ciaye dose. 

If it is asolmred that 

Hotrrver, as Table XI l.ndicates, comervative calculation8 indicate 

at the rvsarset off-site boundary lylDg ri thin the proposed test grid 
* I 8  with the 0.5 rem t o  the thyroid per year valus eetablirrhed by I . D. 

AanouncemEnt 163, December 19, 1961. 

that th4 do- t o  8 C h i l d ,  -6- be drinks O d y  O m  Quart Of Ipilk, 

t t8bU83 
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