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MEMORANDUM.

' *

. . ,
To File

Surry Power Station

Super v i s or-lica l t h , Phys i cs May 3, 1983
raoM

.

On March 11, 1983, Mi, M.L. Wells, HP Technician, found
a PuBo neutron source (Source No. MRC-H-SS-W-PUS Bc 141)
in the Calibralion Sou'rao Room still in its transfershield and not in the proper storage shield. Mr. Wells

.

conducted and documented a survey of the sour.ce room ,

to determine ne'utron dose rates which existed (copyattached). Upon investigation, it was deterrnined that
.. ithe ae.unce had been returned to the source room onFebruary 26, 1983 after use by station instrument

technicians in Unit No. 1 con t a itunen t . Apparently,the person returning the source had not replaced it
in'its storage shield and,thus, it was left in a
partially exposed position f6r the period 2-26-83
unti1 3-11-83 (13 days).

Mr. F. Walsner had worked in the source room decon-tamina t ing dos imet ers during t his time period and *

thus, assignment of a prnper doro for this expusureis necessary. As indicated by the survey the dose
in Mr. Weimer's work arca were appro,ximately 1.0rates

',

to 2.5 mrom/hr at 5 inches from the floor and 1.0 to1.5 mrem /hr at 3 feet from the floor. Mr. Weimer'sestimated total occupancy time was 48 hours. Therefore,his maxiinum ex truni ty uxposure (ankic) was estimated to
be 120 mrem and maximum whole body exposure was es t imatedto be 72 mrcm.

The exposure estimated for this incident was added toMr. We llne r 's fi r s t <}ua r t er 1983 cxposure records for an
acemnulg t gd 19ta l o f Idfi8. mrem .ox t remi t) ahd .132h wrem wholebody. This total exposure remains below the permissible
dose 1evols speei fled in 10CFR20.101(b ).

,

-
.- ,.

- .

/S. .'S'a7 er"
' Supervisor-licalth Physies

pvA
Aug(- 4.s h a m is,

,

pn*./00 W
!
r

a a
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'

all sta:p if 'uel44eammt treatt-- nt.i' is w u c s7 rr leab.W My
h:st a 16 im! a.r.r8 t i driite in steri d is mit u ard d r h. ;he enlid g

- g ,

in iml :si.m i24' See id b. v aa i af it i,:% n Uiz eilvity of ily J
~

!
4, cu a .ber ei.oling. -pri .1 t.:hn.qx+ wa 1 p in d .,i,pa ar- reipriW '

g

ing out t'te operatirms Lm! for :miire.ining the es ui trr.d '2i}. [
| to-' _ m-

2 E'+".CC-COOLING !RRADIVED TEJEt (LEM.CHW j _

s
The p..r;iow of the soa alled "ec..:iig" ph.ue is *.a y vmit the alcray 2
e r :diu ive n..,lidea preen: 'n tic ty.:t fuel. Tlee in:elid v laeh de r - $ @Sj j,

.dicit at d i<otopes of clen,i r.t:.oi hi f: nros rnunter,e.g.,92 fur:.nin n) [ j \
nd (6 C.13). The nwe signifiera e m-c.;urne,s i onling are she 2
; (1) the octa .ind garania activity is decrcie! to a hvci et, w.nich rs.fi- | b

,3., \
ompcsit on of the prcsesdng renguts is e" sg .if: cant, 0) fis4m I O 2

. . {~~ ~ ~4 tini . hMf-life <iccay almod aunyiciely and; th' repr:, red 1g ope a- ! h !

d fwm the spent fuel, rnd (3) certain he.vy i.mtq,c5, w!rch cannot le i h
. ,1'. -y liti .d by ttie decream in tim urnt.e of inipt.nty &nwnb which must ;f ~_

* '
-

- \"

e:wrr.icdly from the Gud pnxtucts. der ty te Oe point wlere their g g
_

\
*ity is nolonger a probl*m. t g

if thr extaction (or wparation) pluw of the rcprecesaing operatkus { 6
I e uan of schelions, the firs,t two of IIwe ohjee jves tre iirjerant.ami, { #,'

'
;

-rrd rule. .<o alm is fla. third. In thew cire emst:swes an extend.d ;
rixl, ot. the order of :tA) days, is tquired. For :crtain separatien ;
in which salutions are mot employed and in whieti remc.te handling is

_

alte short cooling periods may be pcssible. Fion- the eo:morr.ic staal- i

i decream in cooling time is higtdy desirable _ s.'o. ling costs, which
,,

-

insges for stomge facilitics, for use nor lease) ->f -he fuel, and for the
' g,

<cated in the fuel invent,>ry (i 14.21 rf srg.), car a< d apprwistly to the ) i 7 C
__

<t, of nuc^ ear power. --

i
\o ording to equations (21a) and si.~.8), the grc.ss beta and gamra '

of 1le ibion prmhais rre rcngbly piopirtinuel to t-' *, w!ct,iis tie
.

r moval from the rem tor. Cor-tuently, she grw activay afier
af w.oliu; is about.10-' of the artisity at 1 be. ht of & dect*

,,

the early stages, but tin 100 luy cooling peried s oft <.n reovired kr few clerments, such is the are e
um. remove becaus 3 they havc largt

din t< durin; the . onlin; geriod r rc .la.wn by the carece in 4,'g,
le unajc.r contributiors (c, the ted artisit y smfe by irsh,v,d r.ot on a.tcount.ef tbeir radioacti

i
~

8.113. The m.mner in which b
s aire heMI on t!n oppo-ition iliat tic fun <1enen < br.e l**" "'.' "2 3 fuel con'istiag of uraui 2m-T-

ci c acin d wiud s. .hai .. 1. .in,c of 'h,ii :rreo. l e Jv#

."Il fire for (N. 3s) re:wtiot S u-it'
''* 5 reinting 1o the right reptt

iti.,n .-i (Tiuilibn tett lici. t 1 est a. ':';;... l. }t is vein th.t. : ,".cr Mr * *
. .

..) 3 -{MY. $y two (,,,7,4g g,'
miv ab. , t a dc,:.en ch m nts are re gr.mible for ner rle the A h* '''.* Of imitediate intereste

ty Th<<< art' ?he cL=nent4 'mm which urmiittr pcd ploto2 .], -
g

y . . n :.. ~ - *- ., - o- - - ix ==atum-2a. v m:..
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MODEL KDB EETA DETFCTOR IN MODEl. KSG GAS SAMPLER
EFFICIENCN TO RADIDACTIVE GASVS. MAXIMUM BETA GNERGY
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'_Ajpha Particlet.
1. It requires an alpha particle of e t lua L 7.5 !!A' t e pe e.trate the protective

layer of the . skin. 0.07 mm thick,

' k'ith 2n geometry, *the surface of a thick source of tuballey will give about2.
2 400 alpha cpm /cm ; plutonium will give about 70,000 alpha cpm /pg; 16.2 g of
* 3, 8

Pu has an activity of 1 Ci.

Beta Particles
1. k' hen working with "' Au, experience has shown that under certsin conditions,

2
the beca dove will be fim L L..e. the gamma valuo . Thoroforo, only /, nf the
total dose will be recorded by gamma dosimeters.

2. It requires a beta particle of at least 70 kev to penetrate the protective
layer of the skin, 0.07 mm thick.

3. The range (R) of beta particles in g/cm* (thickness in em multiplied by the
{

density in g/cm') is approximately equal to the maximum energy (E) in MeV
divided by I (i.e. , R ;; E/2) .,

"

4. The range of beta particles in air is about 12 ft per MeV; for example, a
3 MeV bets has a range of about 36 ft in air. gy g gg

a flux nf 1 WV (max.)
'

5. A thombei . 11 it.id..ess ef 30 mg/cm vill reduce a'

g

betas by 307. and a flux of 0.* MeV bgtas by a f actor of 4 or 5.
6. The intensity of bremsstrahlung increases approximately with the energy of

the beta particle and about the square of the atomic number of the absorbing
mni er in) ,

7. k' hen betes of 1 to 2 MeV pass through light materials such as water, alumi-
'

num, or glass, less than 1% of their emngy 13 die. 1peted as b emoctrahlung.
a8. The bremsstrahlung from 1 Ci P aqueous solution in a glass bottle is about

1 mR/hr at 1 meter.
|

' 9. k'hcn the beta particles f rom a 1 Ci source of Sr * Y are absorbed, the8

bremsstrahlung hazard is approximately equal to that presented by the gamma:

,
= from 12 mg of radium. The average energy of the bremsstrahlung is about

300 kev.

10. For a point source of beta radiation (neglecting self- and air-absorption)c

of streugth Ci tutics, t1.e Jc, a rate at 1 ft to c.pproximatoly equal tn 3fl0 Ci
a.J./hi . Tha variation with onurgy ic cm211 over a wide range.

11. Beta-ray surface dose rates with 7 mg/cm* filter:<

E ou r oo. mrem /hr
U slug.

. . . 233.. . . . . . . . . . . . . . . . . . . . . . .
UO (brown oxide)m 3 . . . 207. . . . . . . . . . . . . . . . . . .
UF. (green salt) . . 179. . . . . . . . . . . . . . . . . . . . . .* UO (NO )a 6 hod (yellow uranyl nitrate hexahydrate) . . . . . . 1113 3

i
UO (orange oxide) .

. . . 2043 . . . . . . . . . . . . . . . . . .
0 0s (black oxide) . . 2033 '. . . . . . . . . . . . . . . . . . . . .

( UO, F, (cliptite or uranyl fluoride) . 176. . . . . . . . . . .. .
]g Na U,O (soda salt or sodium diuranate) 167a 7 . . . . . . . . . . . .
a y

j. ')
c Q 'l
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