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1000 MWe o BEE XF 3" 5SC B {J{ EB 4o Rla inveatory
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& 1 ;
" Radiosctive inventory xl* of water
reactor (from Draft WASH-1400, Appendix VI, pp. 6, 60},

Hslf-llie Inventory Hall-life Inventory
Isotope days  (years) (10° curies) Isctope days ivears) {10® euries)
Noble gases volatile oxides
"Kr 10.76 {yr) 0.6 a0 2.8 160
ERe 0.18 26 Mo 0.25 140
FKr 0.053 52 1, 40 100
e 6.116 7% Wi, 0.18 58
Hye 5.3 170 ioip, 1 vr) i 19
e 038 26 T by 1.5 58
Todines Alkaline earths
Hy 8.05 &5 Mgy 12.8 160
=y 0.1 120 Pgp 50.6 110
=y 0.875 170 Wsr 27.7 (yr} 5.2
Wy 0,036 200 Mg 0.4 130
| 0.28 150
Nonvolatile oxides
Telluriums oy 2.7 5.2
e ) 0.048 28 ny 59 140
Lty v 34.1 10 Mo B5.5 160
Higge 1.25 15 "o 0.7 160
e 2.25 120 Byp 7 3.5 160
L 71 1.66 160
c’l;ium - Hige 328 160
cs 2 (yr) 1.7 =
1% Wee 1.37 150
mg! _:i'fy ) i, Wige 285 110
* E ’ Wipy 13.6 150
HTNbL H 11 - B0
Wip 2,65 {yr) 17
Wipy, 2 40
Nipn, 86.4 iyr) 0.1

Wpm 3 24330 (yr) 0.01
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ng__-l » T‘--T-."}‘r} = ,E)'.T %;F": reflereace accident (Appendix VI, p. 9). ‘ :
d)ﬁa’%’ﬂ, %%E_& gi__;\j'kt Principal chemical groups i :’:;:.:n‘r: v
fw3 RIAtE, £ 2 oot o1
X L Cesiums 0.5
PWR-2 Type o $3X 17 § ¢ L e A
TEAaRFETH. sy ot
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Ay (B FE 2T I NZFL D E T
. yt ,:_ :
Q__ ~2gT g
—— ?-a*‘l -
’X(‘x'tl'zj = J. J-Tf.o} d‘i e J -
3 d [ (@-p2 _(zﬂm‘] 1 E
¢ 4 g 3
(_C"/m’) I
q: d.uaﬁ.[f%‘ﬁﬁm;m&mjh 01F
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£ PLWMQ-EI(WJ £
i 1 Iilidlll 1 13 bugee L
2T L A E-Z L, IR e 104
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s A w wa‘f wake (W) L B 5% L sf{ttf;? a3, ?
Wi itk RARE v % ta EQu.

L]
4+ ﬁj fl\itfg |7 C‘_(r) = 1)4. XA‘(I) .*i QE
53, FRea, v (FE) 117 Vo= 0 mfee (H42) ﬁ

000§ wWhee ( }'5%)
0,001 mfee (WaAES

RT o rﬁt%iﬁﬁ'ﬁ'}é,ﬁ'ﬁf.@?’
Q. =@ aep { —2 -

s

» 343, Q1 iXEBra T N Y
2B FRNMRAY (F X,.- (= ok EE b= 000022 mYac E BTZ,

IVH

Q. = bX.c0)
AR 4P ( P= bo Mwe ) 1250 ?x‘?é.‘f’i; F o = 75
ﬁ:omv}f%’ﬁ“mffif%'f5&7)[1?:7?
g__q, _i{:&. ﬂ% i%l%‘ﬁ) %_fg_ i 3 Direct doses from the plume and from fallout.

&Ground dose* c Cloud dose
tall=life C T (rems/hr}/ trema/he)/
(JZ L 4 E ( {3 t e 3N5 2 E':Fﬁ_ ?E pf_) Inotope days (yr) ~a (eurie/m% (eurie gec/m?)
::Kr 10.760 fyr) 0
ol Kr * 0120 e 0.036
= r "Kr 0050 e 0.38
D (” F{ C{?} C X_( } ::z;c: 0.116 .42
St 0.6 0.0 o
= T Mg ’; s
KB Lo BB 2 uaz B s~ S VR
"y 2.7 0.02 0.002
G) T 13 % IJ dwse conyersion sy 50 .02 0,002
z = =L Gl - ) Mzp 63.5 20,0 0,19
: : - : ;:r 0.7 23.8 0.06
= e Nb 5 20.4 0.18
Fo 2.8 7.2 0.08
. = "Te 0.25 4.0 0.035
* Gr G’W‘u{ A'Q"“""‘- QWE ‘r‘t%L % RER ""”‘EB J iy 40 4.4 0.11
1y 0,18 . 180 0.20
G & xnu 1 fyr} 6.0 0.05
fth L5 2.8 0.005
D 0= 2 C; ,_X;‘hj A ::rre 0.048 3.0 0.018
* a 341 1.0 0.625
= ] 1.25 31.6 0.375
e X - - 5 = 3.25 : 6.9 0.05
Lﬁ_r'i X.(Il v 1 B oalat TIRE . g 505 .z 0.09
* ':'1 0.1 £5.0 0,55
P | 13y 0.575 14.8 0.12
WE L t0E Ima %= To Ve l7 B poae 64.0 0.60
ik N G . 0.28 480 0.42
REMITAER. CLE doe wmarsion 0k 2 i tun
Bicg 2 tyr) 48.0 0.6
- —_ =5 13,
- " ¥ Cs 12,9 (0.0 0.46
{ﬁl:f r %‘; 312 = ?9 %Eai T iq" Dtos 30 tyr) 16.8 013
i g 12.8 8.4 0.06
g Wia 1.66 60.0 0.52
& /"—’%; m ?E B; Hige 3z.8 2.2 0.016
WL TH @ Wige 1.37 8.8 0.085
s = Wb, THGI ] 285 1.2 0.004
L f(x) Wp 116 0.0 1
D ) ¢ ‘Z‘- ] '"n; 1 4.0 0,045
“ = Wipm 2,65 lyr) 0.0 o
i w,LTH, GI = o Wpm 2.2 -0 0.012
bz oFeR EE o ¢ G 17 2abie 1y 804 lyr) 0.004 0
Wpy 24200 {y7) 0.004 1]

é\ﬂ_ Hﬁ". &-:t": #?* = % H% 1= di-‘; 33 d‘oi < 4 At o level of 1 m above a smooth plane, We are lnformed

that tho coellicients used In Draft WASH=1400 are low tw a
factor of 2 {NCIt, 18756), Our vajuea for the dose include this
earrection.

3!



Cnvers tony {adar —+ =5 , :’ﬁ}'ﬂ‘g%-q ;T:ii:o:% i

Ground dose . Ground dose Ground dose
oot Cloud dose 1 day) otal Isotope Cloud dose (1 day) (Total)
iy 0,025 0.35 4.24 : ; X
b | 0,009 0.02 0,02 W1a 0.001 0,008 0,02
Ty 0.033 e.032 0.60 Wice 0.000 0.000 0.02
.y 0,002 0.002 0.00 ice 0.000 0.000 0.00
15y 0036 0.184 0.10 Wee 0.000 0.000 0.06
Rt 0.000 2 aan e 0.000 0.000 0.00
“Kr 0.004 e sas Wind 0.008 6,000 0,60
e 0.013 i ces Wpm 0.000 3 0.000 0.00
xe 0,025 e e “'pm 0.000 4 0.000 0.00
e 0,002 e pes gy 0,000 0,000 6.00
M 0,000 0,000 _ 0.0 HEpy 0.000 0.000 0.00
e Y 0.000 0.002 0,14
e 0.008 0.020 0.4
e 6.008 0054 0.25 Total 0.018 L1 sbout 8™
] 0,002 0.014 15.0°
1¥pg 0.009 0,052 1.0 =
] 0.603 0,018 s0® C. 30-day lung doses
Mo 0,001 0004 0.02
L x
: “:;': g:m :fg‘;: :‘.:: Wedge model result Draft WASH-1400 result
*ay 0.000 0.000 0.00 i1 £
18 ity 0.000 0,000 0.38 : 3
1tpn 0.000 0.000 0.00
“l;slan 0.004 0.024 044 ¥
r 0.000 .00 0.00 * But see (NRC, 1975h).
:5-" 0.000 0.000 0.00 ® The 173 dose is calculated with an atirition as represented
B 0.002 0.006 a.0r for "W Cs by Eq. All-23 and with that initial dose rate per
“\" 0.000 9.000 0.00 microcurie/m? for '¥Cs. ™Cs dose uses the same attrition
: Y 0.000 0.00¢ 0.00 taccelerated by the 2-year half-life) but the initial dose rate is
“";: g.x; gg:: :‘3: . taken as 0.36 rad/yr. per microcurie/m?, in view of the totsl
st s oo b }’.'S;:Me\f gamma ray energy ve. the 0.66 MeV gamma ray for

% g A Doses due to inhalation of & radioactive serosol {in rem/m curic). |From Draft WASH=1400, Appendix V1, p. 57
[except for the Gi-year lung doscs)].

Half-Tife Whole-body dose Lung dose Gl waet
days {yr) 50-yr (30-d) 30-d (50-¥r) B0-yT
50.6 1L.5 ] 78 (176) 45
27.7 tyr) 222  (1.6) 188 (117.0) 36
0.4 ¥ : 0.352 5.5 24
2.9 . . 0.8 21 71
58 8 (2.6) 86 (210) 43
65.5 ’ 15.8 14.9) 77 (198} 22
0.7 0.39 ¥ 10 71
35 < 4.47 (2.00) 34 11
2.8 0.661 12 a0
0.25 0.0054 0.681 0.45
40 6771 37 (14) 22
0.18 0.0644 ; 1.6 11
1 lyr) 2.85 234 (1140) 107
1.5 0.0975 2.6 11
0048 0.02 0.34 2.1
4.1 4.4 107 (197) 85
1.25 0.732 11 36
3.25 1.96 a1 55
B.05 2.6 (2.4) o7 271 11
0.1 0.13 0.9 2.4
0,575 0.57 5.1 L%
0.036 0,04 0.36 2.2
0.28 0,29 2 2.1
2 (yr) ' 56 (15) 50 2.1
12.9 2 5.5 15 1.1
30 fye) az 8.2 35 1.1
12.8 * 7.2 122 (146) 55
1.66 1 0835 17 55
3z.8 : 1.65 (0.81) 23 (41.5) 11
1.37 0,337 10 30
- H 65 (6.6) 216 (990} 110 =
1.6 .13 29 (35.5) N 24
11 1.16 24 (27.2) 22
2,65 {yr) 6.94 (0.36) 12 (67) 5.5
2.2 G.a1n a.7 28
86.4 (yr) 144 000 (304} 10000 (176 000) 43

24 3901yr) « 159000 (283) 9600 (171 000) 43




%=
AR SF B Thyrobi Inbatotion doses averaged over age groups (from EPA, 1972).
Agr mroup Fraction of Dol leal Dose conversion
{Percentage inhaled lodine hall-tile Effective factors Rreathing
af reaching for iodine Thyroid mass docay energy {rem/m curics rale
population) thyroid fdays) {grims) {MeV) inhaled) leedsec)
131y | v faty ) 1oy
0=1 year 0,38 20 1.9 0.18 .40 15000 4800 n
1,79 (4800 1zo0)® mant
1% years 0.28 29 2.7 0.18 . 040 12000 3400 1o
(16.47) i (3300 1o00)? (LI
10-1% years 0.z28 70 i1z 0.19 | D42 2400 Goo 200
H19.57) (1700 az0p* 155 *
20 years 0.23 w00 20 0.19 0.42 1200 100 230
62.17) ] 11500 aTo) (2an*

* values used In Draft WASH-1400,

F4rFloHEedTIRE -ﬁé ;
A P"""“‘.“'ﬁ:{’:::ﬂ[‘::‘:ﬂl“’““"““

Wind speed (u) 1.5 m/soc S0y
Inversion height (i) 1100 m ¢ whole-=  30d 50y Thyroid (age)
Plume angular width (8} 0.25 radians Isotope body lung  lung  Gliraet  (0—3) (10)
Deposition velocitiea fg) em/sec =
lodines 0.5 1 0.487 194 294 0.21 187 218
Noble gascs 0.0 =y 0.002 001 0.01 0.03
Other isolopes 0.2 Leg 0.107 0.5 0.95 0.41 57 59
Uniform population density a0 mi~? :"1 0.000 000 | 0.00 0.04
Cutoff on radial integrals 500 miles '::l'm 0017 022 042 0.13
Shielding factor for ground and . = 6.000 0.00  0.00 0.00
cloud dose ] - e 9,058 144 262 0.74
Time between shut dawn of fission PWiTe?  0.008 012 0.2 0.39
and release 2.5 hours * 137g 0.247 3.90 391 6.93
: Moy 0.217 0.20 0.20 0.01
Bieg 0.071 013 018 .01
s 0.426 0.47  0.48 0.01

P30 0.007 017 013 0.32

5—5. _‘Fﬁ H‘K 9 %\? ;—%P a3 Ft /E 4 %/,Fﬁ xi T 0.000 0.00 000 0.0

MRy _ 0.007 0,33 0.66 0.20
- ;{_ ;3 ipy 0.000 0.00  0.00 0.00
T R T P S e T gy -8 1Ry 0.005 041 1.85 0.9
_H-El__?{» { . Ra &3 75 W % - ity 0.000 001 0.01  0.03
Mg, 0.286 5.01  5.97 2.28
®8r 0.343 232 510 L34
"sr 0.218 0.27 1,58 0.05
A M5r 0,003  0.04 004 0.17
Fass ik | 0.000 0.00  0.00 0.00
H Hy 0.023 0.21  0.53 0.11
=Zr 0,046 0.22 0.58 006
Nzr 0.000 0.01  0.0L 0.07
“Nb 0.010 0.08  0.08 0.03
“ira 6,001 0.03  0.09 0.10
Hipg 0,005 0.07 012 0.03
Higy 0.001 0.0z . 0,02 0.05
x lice 0.131 0.44 LE7 0.22
Fewn p, 0.003  0.07 008 0.08
Wing 0.001 0.0z 003 0.02
- - Wpm 0.002 0.00  0.02 0.00
52 oLt 508 (ﬁ%) i Wpm o 0000 000 000 001
::'Pu 0.265 6.0z 032 0.00
9.
o Rt (E-EH) Pu 0.029 0.00 0.03 o.o0
= Total 3.14 2.1 319 14.2 244 277
24 ¢ (rem) R 5 (fem) )
AFERPE 300 {co
= > - & - .
5% Sows  Fool BEME, K ERIEE T
e R 2o 3eoo 526, (X%)

o % i (21R)

_ g
A § 5 6% ftoo 2;0 APS (XEIMmNTR) o B2 (5
ﬂ“%‘?‘x'ﬁ?(?ﬁ} o Joeop 7 it E i 4=7;'.

Trea ta¥) o grp @ 3[R 3 1z
s Tud i
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delayed elfects (pe

Bt a

Some man-rem dose-effect confficienls for

A. Whole body elfects
About 130
265-~260

12.5
=600

42

. B. lung dose effects
0.6-1.6

C. Thyroid dose effects
'C’hnldren under 10
0.5%=3.0

11 *~p2
-

Adulta (persona over 10}
0.5*-3.0

Cancer deaths

Persons with identifiable domi-
pant genetic defects over an
nverage of five generations
following exposure
HNoninheritable congenital defleots
Total exira conatitutionally or
degeneratively diseased persons
over an gverage of ten genera-
tions following exposure
Spontanscas ebortions

Cancer deaths per year for the
period § to at least 27 years
following exposure

Cancer cases per year from §
years till at least 30 years
following exposure, (times
about 0,04 for mortality during
this perled)

Cases of thyrold nodules per
year from 5 years tll at least
30 years [ollowing exposure

Cancer cases per year from §
yeara Ll at least 25 years
following exposure, (times
about 6.15 for mortality)

* {The lower value would hold If ¥ were rem-for-rem 0.3
times as effective In producing thyrold cancer than x rays.)
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