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EVALUATION OF THE INCREASING OF THE RADIOACTIVE WASTES
FRODUCTION AT THE INSTITUTO DE ENERGIA ATOMICA

Robarto Sadee Sawaskuchl and Gian Mana A A Sord)

ABSTRACT

This mvalugtion w part of a project thet hat te cbjscrve to solect & new method for radicactive waste
dispoesl wt the IEA The rathod ussd at pressnt &2 the diubon o 30 000 Iaws of water Wa discuss the
Harage for decey befora the diluitian

Wa try t waiebl|sh a production groam pattarn for radioactive wagts

Wa do s wshmata for the next tan yeane sbout the growth of radicactiva westes producsd routinsly at the I1EA

| = INTRODUCTION

Tha modfizatiens to the IEAR 1 raactor to increass 1t powar ang ths sxpansion plans of the
| EA require a study of the problemn  Radwactiwve Waste Disposal  Thas problem was studied previcusty
by Rodrigues in the years 1963 and 1864 His two reports on the subject were published in 19641B) and
1965'9) but on that cccasion more emphas s was given to the saniery angeneering pert that speaifically to
the disposal part Ako et that time the ragdicactive wastes quentrtes were a lon lower

From 1964 until now the |EA did nat grow i 5128 but the present expansion will continue 1n 2
accelecated rythm at least for the next faw years

Tha recent sHergtions m the |EAR 1 reastor installatons and the modifications that are at
present In progress as wall as tha start up soon of the new Fadmmactive Materwals Processing Service
imgallation will cause a hig increass n radioactive wasts productian  In visw of this 1t becama Nacesary
study & new mathod zppropriata for redicactive waste disposal This method must take into account the
inereasing rythm of waste production thet hecomes effactive each vear in presamt and future production
consides ing the powsar incraass of our reactor

[t 15 obvicus that this future review must ba done with certain flax bty to avord that the sslected
waste dispaeal method became obsalete 1n the next years

Wa did 8 metloulous survey i the archives of the several divisions and serviees to collect dates that
wa can carry to an astimetion of the radwactve matenals produced o sdguired that could result n
immad 1ate or subsequant waste We mitated oursalves anly to those o ivision and services thet ectually have
wasta prcblems lasving out thosa that have relatively little guentities or those for which the work does not
gve radioactivea wartes Wa comsdered only the waste produced m & routine mannar and not those
arginated (noa spacial rassarch of short duration hacauee with thesa dates wae will make pravizien for the
future

The principal dificulty 1n the quantitative svaluation of the radwactive waste a2 1n the wnelirect
mannar of its determination We found records about radicactive material production and about the
production processes vield buot not about what was left ever as wasta From the yield somatimas



theorethical of the rradiated substance as well as s mass o was possible 1o svaluate within the
pracision that such a type of method gava us the quentities of radioactive wastes

il = RADIQACTIVE WASTES SURVEY COMING FROM THE RADIOACTIVE MATERIALS
PAOCESSING SERVICE (SPMA]

In this service are produced m a routine marnsr saveral radiosotopes that need a chemil
processing after the rradiation and that thus give us 2 largs quantity of waste

The first radioisotepe produced in a routing manner was 1311 which was started 1n the second
semester of 1858 During the first thraa manths tha target materal was tellunic acid irracliated in ths reactor
operateng 10 50 KW during thae last thras months (n 500 KW

By tha comparisan between the produchon of July and of December (Tabla I} wea s8e 3 claar
incraase in tha achivity producad as waste i view of the increase of the resctor power The aause has baen
nat only thet but also the norease 0 the mass of rradated material and the time of rradation The
INtraass N reactor pawer assuming the others factors to be constant shoukd only he responsible for a
factor of spproximataly 10

Tabine |

Month Froduced Actpaty F 131 wastad Activity Reactor
(mi) i} Power
July 3y 1t 084 1077 50 KW
August 3z 1w o028 10°* 50 KW
September g4 10 034 10°% 50 KW
October 10 403 1 69B 500 KW
Novemnber 7 616 1 0G& 600 KW
Dacember 558 0232 BOC KW

Total 237713 2 D81

100 25

As plready explained this table has been compiled fram the S P M R archives, but inthe last row
wa put the total production of | 137 in 1958 a5 noted n the Gongalves da Silva repart'11? The difference
between tha values derived by us and those of the report show!d ba due to the fact that sorma processing ara
not been coneid ered as effective production

Fer us from the paint of vew of wastes the result of our investigation 15 mara sigmificant than the
rasult of Gongalves da Silva

It 15 called produced activity that part that rasulte after the separation of tha dedired rediosotope
that 15 rmade (v an irvadated materal sohmion and wasted activity that rainaims n tha salution and has not
baen sapacated In other words the praduced actwity 15 a yeld function and the wasted actnrty 15 its
complermant

' In the third colurnn of Table 1 the wasted activities are sted 5inca 1980 both produced actinty
and yields have besn recorded From these data (yield for 1131 s 80%!2 B.7)) we have the wasted
actwrty During that year the powsr of the reactor was 500 KW but in Nevember and Dacamber the power
wis Inoreasad respactively to 1 MWand 15 MW



Sihce 1861 the reactor power has ramainad at 2 MW

In table 2 wa show the { 137 wasted actwities for the periad 1859 to 18971 inclugive

Table 1§

Years Wastad Actinty

imii)
19E9 13
1980 a8
156} 735
1967 1664 2
1863 2575 8
18964 28140
1965 06810
1BEE 414240
1857 4868 0
1589 41400
1089 G167 0
1970 G14E 5§
1971 7567 O

N1 - INCREASE OF THE WASTED ACTIVITY IN I 131
Wa can see that thera 15 2 comtinuous increase with only a fluctuation betwe=n 1967 and 1968
which may have been cabted by the change of the target from telluric acd to elemental tellurum Thera

must have baen in the first chemical processing @ decraass i the yield

Figurs 1 shows the sama increzss normahized to 1 in the first yeer We can see that ths increase 15
exponantel

The second radigizotope to he produced 1na routine manner was the P 32 and the first datas
founded were from July 1961

Until the end of 1968 tha target material was magnesium sulphate whan then 13 bean changad for
glemental sulfur

Inthis case alsa the yisld 15 90% thersfare the wasted activity 10%

Durirg tha years (tabla 11} thers weare fluctuationg but we nota that in ganeral thare was an
INCreasing praduction



Tabio N

Increesing of the Wasted Activiy m 327

¥ ear Wastad Activity
tmiCi}
1861 431
1952 T30
1963 1280
1864 1120
1966 2100
18968 1040
ta67 2620
1069 nan
19264 270
1970 2370
1971 210

Aguin by the figure 2 we ses an expenential increase

Tha third radiotsotops to be produced was 128 Au and this production wes besn started in 1B64

Tha targat material 15 metallic ook

In the case of the 7994y thearetcally there are np wastes betause the chemical processing yield s
100% but 1z has been conudered that 7% of the total activity & lost in the flask washing wartas stc
Trarofore this last value 15 congider o as wasted activoty

By ths tabia |V wa ses that thera are fluctuations in the 7988y wasted production but in a
geraral manner the mcrease s also exponentu | [figura 3)

Tahle |V

Inorsasing of the Wasted Activity ntha 1888y

Y mars Wastad Activiy
ime)
1964 531
1965 Ga
1968 1M 3
1887 1826 2
1968 Joe
1968 3066
1970 420 5
18911 564 0

In thet mme year of 1964 29Na was produced also but 1t 13 not imeresting for aur analysis,
becauss the waste & inpigruficart Also 355 of whigh productien 15 very rregula an he comproved in the
tabla 5 or figure 4 For this radioisotope tha yield 3 BO%



Table
Increasing of the Wasted Activity n 395

Year Wastad Activity
(mi)
7964 17
18965 25
1968 92
1867 b} R
1964 60
1969 72
1970 176
1871 G600

In 1965 1t was started to produce B1Cr (table WI) and figure 5 The production reschsd a
maximum n 1988 The yleld 15 betwaen 5% and B B% because the process used 1= Szilard Chalmers

Table ¥I
Wasted Actwity inthe B1Cr

Year YWastad Activity
imGi)
1266 71
18966 490
1967 183180
1868 263137
1969 11478 8
1970 MMET 0
1371 212010

Beyond thece radioisotopes tha S P MR produce 82Br and 42K that do ot produce apprecibla
radiosct ve wastes

112 - CALCULATION DF THE TELLURIUM RADIOISOTOPE QUANTITIES FORMED DURING THE
IRRADIATION

Gf all redioactive sfiuents belonging to SPM A the most problematic of the pont of view of
disposal 15 the affiuent of 1971 nat because of wasted activity but by the several tellurium radioisotopes
that ara form during the aradiatian

The nrtwral teliurum contains the followng sotopes
120Tq 1227, 1247, 1287y 12BTg o 130T,

Thaea isotopes during the wradation form 10 important redicisctopes of the point of view of this
avalustion according to tha following reactions! 12



1Ta(ny)  mTels  NTeSE 2ig (stable)
T

1227 n ] 1zamT,T%Er 1287,
12475 (n 4y 126mT, Elf!%r 12674 -
120 127myq T, 1277 B, 127

Ta (n 4] Ta 1054 Ta 2 }
128Tg (ny)  129m7e LT, 1297g P 129 L, 129%,

33d 74m 1710 a

130 131mye LT, tape B, o P, 131

Te 1nr ) Te 30n Te - Iﬂﬂﬁd Ma

The guantitativa rasults of thesa reactions for » gram of rradiated alemental telluriom durmg a
week {5 days or 4 Says] i the reactar in the normal powsr are shown i table 7

Tabls VII
I6topic |satoma Captura Cross Activade Half Activity waek  Actieity waek
P%  Abundanca %  Saction {harn) Nuglicha Lfe  GSdays(mC)  4days (mSi}
03 12174 17d noz3 B015
12074 0089
20 12mTy 154d 0019 {EHE
10
1227q 245 123m Ty 104d 0 388 0295
20
B
12474 481 125mTg BBd E BgA 4745
20
01 127mTy 105d 0 268 0,215
12874 1B 71
b sca 1277y g dh 120100 120022
Ho1? 138mpy 33d 0235 0180
1367y 3 re
014 1287, Fdmin 5% 314 57 114
0 008 131mT, 3on 1315 1 250
1307, 348
D22 1317Tg 2Bmin 27 1B 97 218




In thie teble we show the 1otopc abundances capturs cross sactwon and half hfe of the
radizisctopa formed

In this manner knowing the irradeated taliurium rmass the rescoor power that 15 constant and the
rrechiation time we could evaluate the radwnsotopas quanties formed (tabls 8 9 end 10)

Tabda VI
Vear Mass (! ircadiation
time [h}
1967 1300 12
1964 2900 .
1968 350 12
1570 5200 72
1971 3560 8 1850 728144
Tabla | X
Activity aftar Activity aftar
Radioisotope 25 of rradiation T44h of rradmation
tmi} {mC1}
11 mTy 0032 0 oez
1297, 0 036 0051
123mT, 0 645 123
126mT, 1017 188
127mT, 047 o080
129mTg 038 088
21mTyg 128 128
13174 97 3 g7 3
Tabla X

Yaar 1imyy 1271, 123mTy 126MTe  12TmT, 1IBmT, 131mT, 13174

1967 M6 46,8 8gas 1A 611 0 o070 16640 1284800
1868 8928 104 4 19705 294930 13830 11310 2o 281700
1664 1232 1388 24332  W1B46  1B0SGS 1601 56 49280 3746060
1870 166 4 187 2 33640 BIBE40 24440 20280 GEE60 BO59B00
1971 2233 22216 45065 2 7DBAR3IL 33336 28425 €0120 EB254200




We have done thesa calculations only singe the second semaster of 1967 because it & onky singe
that date that the resctor 15 mantaimng the gwven time of opecation and thersfors the table 9 15 vahd More
interesting 1o s |5 the waste produced at the presert and that which will be produced 1n the futura [t s
chvigus that the wastas of the years previous to 1967 an be tsregarded withowt damage to thue work

Sinea the second samester of 1977 the rrac:ation time of the slemental tellurum incresed from
T2h 1o 144k This s the reason why two quantities ars shown o table VIIT

Since 1089 two weekly chemia) processwng hes baen started and contimued Urtil mosw in this
Fythm excapt that singe 1970 the mass of tellurium for each wradiation 5 incraased

In this evaluation the radwosotopes '27Te and 129Te have not been considerad The 127Te
bocguse it has a haif fe of 9 3h and tharafora the activity acquired in the first week dacays in tha sacond
thit acquirad In the second dacays wn tha thied and that acquired 1n the forth waeak decays in the first three
days after the and of tha wraciation and the start of the chernical processing The sotops  son 129 4
stakls The '2%Te decays rapidly ta '22| that has » tong half ife (1 7 107 years) and tharefore this causes
pratically no activity

in this evaluation then we have oniy considerad the actwitias of the
121rnT,E 1211'& ‘I23m-|-E| 125mTa 127mye 128m Te 13mTg and 131TE

¥t with refarence to the table 3 for the 137 Te that has a short balf Ife and therefora decays
rapully we have only considered the activity of the last week

43— CALCULATION OF ACTIVITIES OF TELLURIUM CONTAINED 1IN MONTHLY COLLECTED
I 131 EFFLUENTS

Sinca the chamical processing to obtamn 1131 s done weakly we calculzte the waakly activiy of
the tellurium 1sotopes and the weekly wasted actwvity of | 131 considering the annual production and the
mumber of waeks for 3 year Since the waste s oofiseted each 4 weeks we calculate the total activity n
gath collecticn considering the decay of the three preceding processes Table X| pives us tha activities at
the mament of the collection

In the case of the | 131 we bave enly considared tha wasted activity and nat the extra part Gorming
from tha decey of tha Te 131 bacausza that pact rasuiting from the decay 15 vary small and doas not
influance the tota| actrvity et the waste delvary Further mora wa will see that even the wasted achivrby 13
negligibile at tha firme the waste 'sdefiverad

Takita X
Radiousotope Efflu{ﬁ;tca:czmltv

1211 mT, L:x:]
1277g 117
123mTg 3275
126mTg 4826 0
137mTy 2387
138m Ty 164 6
131myy 1360
1371, 10104 O

131 283 5




At the presant the intermational norm for the radipactive weste delivery to the anvironmaent
receomends that there shoulkd be a study of thea capaeity that this environmeant has to receive the waste It s
obvious that 1n such a study for hguel westas we sre concerned with an appreciable seres of processes such
waste irfilbration sl fixation in the food vegetable for men and for the ammal that can be food for
man Fixation in thasa last volumaand outlet of thae stream river and even sea where whaould be carred out
thasa wartes and #1c for which wa do ot have at the prazent numbers of personnal to executa them
beyond that the waste guantities that we have whould no Justfy the amount spert, for a such type of sudy

In view of this wa prefer 1o adapt the gidest yystam of the concentraticn limis for drinking water
Thesa wrthout any doubt ara a lot mara resrictive as we will see next gving therefors a major safety to the
man ard s arviromment

Congsidering Annual lima for the intake by ingestion {ALH) for pubhe indwidual and that these on
the average swallow D 8m* of water pac vear'#! wa can calaulate the decay time and the dilluition
necessarys to deliver all our ligquid wastes withun tha safety standards

For the dilluitian w2 have two retertion tanks with tha eapacity of 10% litars sach These tanks
recalvg the water used n the laboratory sinks of tha SPMA D RB amd on the average are fillad once
wich two days The actlvity concentration rasulting from the washing in the own laboratory of ths dinsions
i+ less than 10% of the concamtratron derwved from tha A L 11 resson for which 15 neghgible for our
calculstion

The way followed by tha radioactive wasta after delivery 1w Jaguard streEam of which the flow
150 2 m?fs Pinhexos rivar whith a flow of 70 m*/s Billings dam of which the flow 15 100 m? /s and estuary
with o flow of 120 m? /s There s therefore a dilution facter pratically andless

The gallery of pluvial waters that of the retarntion tanks goes to the Jaguard stream & situated
wrthin the Universy Sty im a mannar thit thers 14 no sontect of the water with tha vegetable food

In view of ali tis we pstablish the convention that we can deliver an activity concentration 10 fold
greater than that derved fromthe A L 11 and this we call Annual Limt Concantration (& LT}

The tabie X1l show us the ALI{ and the A LC walues for the wastes delivered for ali
rechioisotopes producad ntha S P M R 10 a routing manner

Tabla Xil
Radicnuchde ALIL for pubhic A LU [pCifmi}

i ivadual {pCil
a2p 15 10 2 107
188y 41 10 B
ang B0 10 & 10
BIgy 13 108 2 1wt
131 18 2 107¢%
121mT, 46 10 5 10!
129mT, Z6 10 i 1wt
127mry 50 10 & 10°*
126mTg 13 10 2z 1073
123AmT, 26 10 a 0™
1217q 28 10 a
121mTg 26 10 a 10
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In the casa of the tellurum ratdioisotope o3 the | CR P (Internetional Commstien on Radiologicat
Protection) ard the ' AE A (Internatignal Atomic Energy Agency) do not give the A L[] for the
123m1y 121Te gnd '21MTy isatopes and then adapt as imm the most restrictive values betwsen the
other racigisotapes 10 this casa the 129MTe

The A L C for & traxtura of tellurium radwisotopes was caloulated by dividing tha conpentrations
of gach redioisotope by 1ts A C L and summing the gquotigres the result must be less than or equel to 1

After 18 radivactive decay manths of the tellurium wastes wa will have the concentratians guven
inthe table Xi1l and that givasa mitra & L C 0947 o the matere! 15 deliered in 5 fractions

Table X111
Radioisatops Concentration
{uC 1/ mE)
121my, 138 10"
12tTe deprecuabla
123MTe 85 10°*
126mTg 724 107
127mry 844 107*
T39mT, deprecubie
13 mTy depraciable
13 Te deprecuble
131 depreciable

N4 —DECAY TIME CALCULATIONS FOR THE OTHER WASTED RADIOISOTOPES OF THE
SPMR

For thiz celeulation ate also take nto aceount the decay tima and the dilhution in 10* liters of
witer The obtained racults are shown in Takle X1V

Il — RADIDACTIVE WASTES SURVEY COMING FROM THE RADIOPHARMACY SERVICE
BELONGING TD RADIDBIOLOGY DHVISION

In this Servies are dona 1 @ routing manner lzbeted compounds using 1271 and 57¢; The most
caommon ara Hippuran Sarum  Albumin Macro Aggregstad Sorum Aumin Aose Bergal Qlae Acd
Trclainr Human Saorum Albumam:@ne BrominesuHalenzand EDTA

It has been possible 1o evaluate the quamtity of 137 | wastes produced yearly by knowing that the
labal compaund production s weskly and that alapse two days of decay betwaen the delivery of the wodine
bythe SP MR at this Service and Knowing alse the labelad compourkd production

Bythe SP MR records we had the delivery activibigs and by the O R B records we had the label
compound ectivites

With thase dates it has been possible 1o build the table XV that shows us the 191 wasted activities
of this Service ard tha figure € 1n porcamuzl ncraasng scafa as wa hava done for tha SPM R

For the 51Cr woe have consdored that 80% of the total activity 15 retained and 20%
wasted The rasults are 1n the table XVI



We do not done the figure becauss the sctivrties are very small 1n regard to the others
and have a completaly random distrioution

As n the case of thea SPMR  these westes ars collectad each 4 weeks i & manner that
aftar the decay caleulstiens v the moment of collecten wea heve 196 mCi of 137 and a
insignificant actwity of 51Cr Diuting thet activity i 10% liters of water we will have a
concemtration of 195 x 1072 uCvme How the ALC 5 §x 10 LCi/mE we store this effluent for
two weeks bafora his dehivery

Table XIV
Redizrsotopa Half Life Effluent Activity Cecay Time
32p 146 4d 208 mCy 8d
1984, 274d 12 5 mC, 4d
36g a70d 424 mC thractly deliversd
after dilurbon
blgr 270d "15188 mC BOd
* Basnd 101 the masmum producoon that wes n 1908
Tabda XV
Yoar Wasted Activity
ImCih
1965 BOZ2 B
1966 1362 7
16567 1448 1
1968 24030
106G 2794 5
1870 963 7
181 41365 |
Tabla XV
Yaar Wasted Activity
imCi
1966 327
1967 1495
1968 727
1989 oo
1870 665
181 16 B
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IV — RADIDACTIVE WASTE BURVEY FOR THE CHEMISTRY ENGENEERING DIVISION DE

The radwactve wasts produced by the DEQ pre coming from netural radioisotopes ang
are not artifical as that alrsady traated

Oeparting from the sedium digranate {30L) produced by Mormante Productlon
Adminigratipn the DEQ obtains uranium nuciewrly purg undet the form of amonum diwerats
1ADLY

In tha DEQ intially his been buit s Pikot Plant for Uramium Purfication by onec
axchangs This Plant ertered 11 offective operation 0 Januery 1982 and stoppsd production 10
mereh 1870 boing replaced by anothar that oparates on the basis of Solyert Extraction i @
pulssd column  (mtrance operation began m July 1870

The total productign of ADU hy the lonic Exchange Pilot Plent has been above
1500 Kg'3? In this purfication procass there are saveral losses of uranum but they are simest sl
recoversble bacause they ara losses In tha procassing yield The only losses that cen be consrdersd
affactive ars wasted paste resultwg from the dissolution of epproximately 80y of yramum
thormm oxslate paste wrth epproximetely 1009 of wranium 2nd a effivent resulting frem the
sorption {charge] operstion of tha wanium which vwoluma 15 epproximately BO [iters with a uranium
concantration lowarthan 20pp m

The two first are stored ina dummt and the last goes ta the drain

Congidaring that in sach aperation begnning with 60 Kg of SDU cantaiming 40 8 Kg of uramum in
the form of SDU 385 Kg of uramum in the form of ADU and 190 ¢ of wasted uranium! 1} we have that in
sach Kg of produced uranium of nuclear quality thers 15 5 2 ¢ of wasted uranum

The table X¥ Il give us the quartity of ADU produced by this process the cortamt of uranium in
the ADL and the quertity of uranium wasted in grams and 1n sctivrty The quantity of ADU has been
mlkulated from the producten contral maps and the quantity of uramuom dividing the grams of ADU
by132 Tha activity of the wested uramum 15 bean calculated knowing that a 32 10%g of wranrum
corraspands to a 1 Ci of actwitylS!

Tabda XVII

Wested U corming from the lome Exchangs U Purification
(yosr of 1965 and first quarter of 1870)

Time Prodused ADLU Produced Wa st U Wastad U
L.4:]) U (Kgl {g! {mCi)
1968 1157 & 800 462 4630 4 14 107t
1870 (1% quartar) 4288 a20 A46 17152 ag 107!
TOTAL 1586 4 1220 308 6345 & 79 0!

About the Prlot Plamt Uranmum Pourification by SBolvern; Extraction 10 Pulsed Column there 15 not
wasted uranium production hacause the stagas in which 1t s possibla to kave bosses are of much hegher
yield than the corresponding over of the other uramum purfication process prvate commMUNICGATON
Anothar evaluation 1o be done 15 the point of view of tha uranium punification we are nat cancerned wih
the lomas of thorwum because we wiil have to do quantaatwve datermirations of thesa losses These
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detarmmnatons will congriute on expaomental part of this werk For this evalustion wa are thinking
of determuming

1 — thorum content 11 the dissalution pasta of the SOU with HNG,

2 = thorwum content w1 the precipiates from aguepus phase of the process After the SDU
dissobstion the thorum goas in the uramy! nitrate From there this agqueous sIution enters i contact with
an organic phase thet wili taks out tha uranium lexving the thor um ineguecus saiution This last 15 traatad
with NA OH that produces 8 quantitative precpitaton of the thormm tegether with the other imperties
that warp in the SDU This preciprtated thorium that must be detsr mmned

¥ — OTHER RADIDACTIVE WASTES

Wa will start wrth the figuid wastes caming from the reactor building tn the basemernt whare
thara 15 the heat exchanger and the wric exchangs resin for the swiming pool water purfiction thers ty
also a sump for the used water of the building

Into this tank that has 800 Iners capagny come all the waters from the building sinks and nozzles
as wall &5 the washimg waters of the whc excharger resms

There 15 a maxumwm and munimum level for the del very of the waters of this sump 10 such 8
manner that are dehvered at once 500 | ters Inthe top of the sump thave 158 jordan 1onization chamber
wrth the meaasirament panel 'n the control roam of the reactar wieh recards the actv ity lovel of watar in
the activity level 15 hugh tins water s transfered 'nfo erather tank of largas capacity for dacay |nthe other
event it 15 detivered into a network of storm sewers that goes inte tha Jaguard Stream Up till the present
time it has never been necassary 10 fransfer the water wnto the decay tank and the delivery of the water into
the storm sewers s dona an the avsrage thras temes 3 day

The salid wates produced 0 1he reactor building w general consist of rradated slements and
structural slemants and unnil the prasent mamer they ars mamamed o the storage tubes for decay In
thesa storages tubes smong others we mest a ot of reflector elaments 1we radaton saments for telluric
acl solution [EISAT) a thermopda with his supporting arcangement several rabbits with glass sand a lot of
192)r gnd 1E2Ey source: UQ, pellers a plate of tha Argoraut reectot with its support and saveral capeulas
with unedentfred matarigl

in the several | E & Dwisions and Servrees includ ing the DOMA wa mantain haavy papar bage with
double walls to collect racioagtive wastes such as cantammed fiher papers contemmnated dusters and wipes
papers to dry contamunated surfaces (of the bigtting paper type) contaminated paper towes etc On these
bags we write the name of the |[abaratory where they are delvered date of tha collection for sase
demtrfication These bags are changed whenever the local rediation level becomes raised for the workers o
when they are filled The calected bags are stoted for the decay and are burned only after they have
reached sn exposure level of @ B mAsh cipse to the bag

Tha ashas are bured 10 an approprate place

fince 1974 we decided simply for gasing the work ta do two burnengs 2nd buciels a year Inthe
tablg {¥M1 & give the number of bags collected and burned since 1967

Table XV
Time NP { bags colectad MN™ uf Bags burned
1967 1 semestar 15 -
19GE 25 —
1960 25 79
1970 45 33
19 132 132
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Thu sudden ncrease 1n 1971 of the number of begs of radwcactive wastes 15 related t¢ tha faliowing
facts

1 — We started to collect weekly the bags that stay in the labeled compound leboratory of the
DRB because in view of the ncraase weekly production of this compound the radstion lavel 10 thet
leboratory s exposing the laboratory workers unscassaraly

2 — We startad alw in 19717 1o collect thowaste bags of the D M N ard D E & because uirt il that
date the iaboratory personal solved the problem of thers own westas

Beyvand this typa of wastes thera ars gthars such as comamirated glasses metals that wera usad B3
irradmtion covers that wers damaged crystafs of rrediated chemi@l compounds that wera not used
plastics rubbar stc that are not hurned but only buried i the placa alraady mantioned afrer racioectiva
decay

Befors fimishung we have yat to mertion tha gas wasts processing ceafls and tha laboratory where
thesa cells are located and the reactor hukding principally the saimmung pool All these pleces give us large
radioactive gaseous waste only in tha case of acedant Normaliy ther radioactiva [evels are small

The arr of the radinsotopes processing cell 15 conducted by a systam ducts to a chimney sfter
paming through a sories of absciute filters After the fiiters we put a Geiger Muller counter with rate meter
and recorder We calibrate this instrument with '26Rs 131 and 500 sources and we can venfy that
roughly speaking the relation between counts per minwte and exposure rate »n mA/h it Linear and that
30 000 count/min correspends to 17 mR/h In the manner during the radicisotope processing  the
racinactive level reachas 156000 counts/m or 85 mRB/h and when there 15 no chemical processing the
rachoactive level falls to 4 000 count/min or 2 3 mR/h The filters are changed ganerally when the radiation
level during the radosotope processing reches 20 000 count/moor 11 3mAfA When we changes the filters
they are comtarminated and show an exposure rets betwesn 2 and 3A/h close to tha filters

In the reactor bulding we also have a blower and ar cwculaton system  with the exhaust
delivered to the chimney by ducts

The exhaust wystem in normal apearating conditions has the clyactive of retaining in tha wntifatien
filters the possible racioactive particlss in suspansion i tha ar This air after passing by tha filters pagses
by & countar and laves by the chimnay With the reactor at 2 MW of pawer this counter records 5 maan
lavel of 210 count/mini or 01 mB/h Thate s also a coranunatan exhaust system ussd (n the case of an
acculent With thls vartilatan systerm f an acedent Rappeans there 15 8 value that blocks the mormal ar
emtrance for tha resctor builkdmg snd &t the @me tima starts the opsration of the contaminated sir exheaust
tystemn causirg the ar 4o pass intally by an absolute filtar and than by an sctivated charcoal filter Thus
the contarminated gasex i1 the ar are retained complately and the ac leavis norrmally but the chimney afso
passing by the courter In tha case of accidar the possible certaminant agents in the air would ba 1271 and
4-1J||"|,'Ir

The radmtion detectron in the exhaust systam will b2 modfied as can be seeh 10 the Sordl
reporti12!

V] — EVALUATION OF THE RADIOACTIVE L1QUID WASTE PRODUCTION IN FUTURE YEARS

As we saw mn tha preceding sections the type of waste that at the presant gives us the most troubla
15 hguid wasts since we are at the point that we need to select a new disposal method mere practical than
that presently used To salect a new method that will not become madequate 0 the next few years wa
nead 1o do a more or less approximate svaluation of the quantmies of these ligwd wastes that we will hava
in the future
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The reactor modifcation 1o oporate ot 10 MW of powar is In progress and 13 baing done v these
stages At tha present we are finmhing the secand part Onca fnisimed, the reector will oparsts st 5 or 6 MW
fend In the case of pecessty 10 MW] out normally only after the concluslon of the third part will k
opaate at 10 MW Besides the power Jeval wa also bolwva that tha opersting tima will be altered

The predctad program it

1 — Amctor power 5 or B MW with the opersting time 36 hours wankly
2 — Remctor power 5 or & MW with tha operating time 72 hours weekly
3 — Rmacter powa 10 MW with the operating tima 120 howurs weekly

4 — Amcror peewer 10 MW with the operating time 213 days without stop

Yot pccording o Pamtsado {Priwvate Communication] the actual productian of redioisstope
following tha abova program should ba increased by

1 —a fackor 2 B caused only by the resctor powdr change
2 — afacter b being 2 5 causad by the power and 2 by doubling the oparating tirme

3 —a factor 17 that would reach 20 in the case of necemny by the use af the rew bradlation
PoEithony

4 — g factor A0 This should be the maximum conskdering not only the opwation time bt als
that at the present 20 reactcr positions are baing used for irradwtion and we have passibulitios for 30 more
In order to gein an sdea we go on to conader that the forth possibilny Is remote enowgh and that therefors
only the third pomibliity remans that §s that the gresant production Ts incrsased by w factor of 20

Wa conudar alsa that i the naxt years the rate of incroass 5 given by the curvas of the figures 1
2,3, 4 8, and 6 becauso according to the Pieroni and Barber o information we are siready atisfying »ll the
natiendl macket for several years and therafors thara 13 not 8 jumg in tha growth rate caussd by the rector
modification From thesa facts wea can bulkl table 79 whers are givan the produced radicisatopes, the
Annual wasted acrivity In the saturated productian and the time necessary to raach that mturgtion

Table XX
Aadio sotcpe Wasted Activity Tirre (Yamra}
icl

131 i1sPMR) a8 7 17
32p (SPMR) 8,3 26
1988 (SPMA) 138 10
3E5 (SPMR} 20 12
51¢r (SPMR) EA0 0 12
1311 (Radlopharm) 1124 13

From the obtainad results wa bellave that & waste disposal mathod thet solves this problem «n the
next tan years, will be satisfactory Apain by the extrapolatlan of the curves mentioned above wa buik the
table XX that give us tha pradicted wastes guammies in 1581
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Table XX
Pad imisotope Wastad Actnirty
(c)
131 (SFMR) 481 = B2
32p (SPMR) 101 + 028
1884, (SPMA} 130 = 21
255 (SPMR) 072+ 0Dad
510r (SPMR) 2090 ¢ 2140
131 {Radiopharm] 487 + 74

The axcessivaly big srror that BPCr wasta producton presents comes from the fact that the
producton of thit radizisotope has undecgone many fluctuatons 25 can ke sean in the figure &

Wa must tharefore 1o stisct & doepom| methed for the quantties gran (0 table XX

This will ust Be the step that we miend to makes naxt that is to study the different systerns that
there are for waste dvpotal and the afterward: salect the one most profitable for us

ARESUND

Ests avallacho § perte de UM propio QUe tem como obyetive seleclonar um novo método pars 8 disposielio de
tafduos redloativos o |[EA O mtodo usedo stualmente £ 8 siluigdo em 10 000 | de Saus Discutimos o arMEEsnErRmTg
para deceimanto antsn da diluigfo Temamos ortebsiecer o prdrSo o crcc!manto pere ot prosimas 10 ence da
cresclmenty dog rasdust redicativos produzidos rotlnaramants na |EA
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