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ABSTRACT

A computer program, TAFI-II, was written in
FORTRAN II to assist in the regulation and inven-
tory control of radiocactlve fisslon products that
are stored in waste tanks at the Savannah River
Plant. The inventcries and heat generation rates
are computed for thirteen isotopes in each of
twenty-four waste tanks, The program prepares a
report that summarizes the data and provides an
up-to-date status of the conditlons in the waste
tanks.
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TAFI-1l, A COMPUTER CODE FOR
MANAGEMENT OF RADIOACTIVE WASTE

INTRODUCT ION

The chemlical separations processes at the Savannah River Plant
generate large volumes of aqueous waste that, because of their high
fission product content and resultant gamma heat, are stored in cooled
underground steel tanks until the short-lived ilsotopes have decayed to
low levels, During this storage time the wagtes separate into two
layers: the sludge layer at the bottom containing about 85% of the
total activity, and the liguid fraction or supernate containing the
remainder of the isotopes. After the waste has decayed and separated
for some time, the supernate is removed and concentrated by evaporation.
The residue from the evaporation is then stored in uncooled tanks!t! to
decay and separate further. To schedule and regulate movement of the
waste, 1t is necessary to know the inventory of fission products and
the heat generation rates in each tank., To assist in this, a computer
code, TAFI-IT, was written to facilitate these calculations and prepare
reports at regular intervals.

DESCRIPTION OF THE WASTE TANK FARM

The waste tank farm consisgsts of twelve tanks and one evaporator
in each of the two chemical separations areas, F and H, The tanks are
numbered in the order in which they were built. Tanks numbered 1-8
and 17-20 are in F Area, and 9-16 and 21-24% are in H Area. The tanks
in each area are connected to the chemical separations bulldlngs and
to each other by shielded pipes through which the separations process
waste 18 added, transferred from tank to tank, or transferred from one
tank to another through the evaporator. At the present time there is
no physical connection between the areas. Tanks 1-16 are cooled and
receive fresh waste from the separations processes; tanks 17-24 are
uncooled‘?) and receive the evaporator bottoms.

EQUATIONS USED IN COMPUTER PROGRAM

The equations used to compute the concentrations of the 13 isotopes
are described below. The 13 isotopes are: ©°gr, ®%3r, ®%y, ®ly, ®57p,
95Nb, 105Ru, 1°$Rh, 13708, 187Ba’ 14406, 144Pr, and **7Pm. These
particular isotopes are of interest in management of the waste because
they {a) represent a long-term health hazard, (b) account for about
95% of the heat generation which is within the accuracy of measurements



that can be made in waste tanks, or {¢) may be of interest for future
recovery. In the equaticns below the index J 1s used to define the
isotope as it appears in this list; e.g., J = 4 = 81y,

In addition to the above 13 isotopes, the waste tanks contain small
gquantities of alpha emitters: 2#°%U, 235y, 2°®py, and ®*®°Pu. Because
of their long half-lives, they are treated as if they were gtable, and
in the intertank transfers 1t is assumed that they follow the sludge.

Isotopic Concentration ot Reactor Discharge

Equations 1-5 are used to compute the l1sotoplc concentrations of an
addition to the tank farm system at the end of the reactor irradiation.

The concentrations of 8°sr, ®°g8r, °1y, ®Szr, 19€Ru, '37cs, 44Ce,
and **7Pm are given by

—&JT)

A7 =KPY(l-e J=1,2,4,5,7,9,11,13 (1)

d

The concentrations of #°Y, °°Nb, ?°®Rh, and *%Pr, which are
daughters of °°Sr, 25zr, °®Ru, and '*“*Ce, respectively, are given by

S (s e e )

J = 3,6,8,1¢

(2)

The 127Ba (J = 10) concentration is assumed to be 92% of the °7Cs

concentration since 8% of the 127Cs decays directly to the stable *®7Ba
isomer. Thus

o (o]
Ay =092 A | J =10 (3)

where

A; = initial concentration for isotope J, curies/addition

18 picad
K = (3.l§ox }O‘ f1531?ns/sec/MW) = 0.85 x 10® curies/MW
(3.7 x 10*° disintegrations/sec/curie)

Y; = fractional yield, atoms/fission
ay = 0.693/half-1ife, days™'

T = irradiation, days



For procesging of highly enriched fuel the value of P in Equations
1 and 2 is expressed in terms of the #°°U burnup per tube as follows:

235
f U burnup, ggims/%ube No. tubes/addition . Mi/adaltion (1)
[_ 1.245 grams U/MWD T, days

whereas for processing of natural uranium fuel, P is expressed by

P = (Megawatts/Ton of U)(Tons of U/addition) (5)

Effect of Radiooctive Decoy

These equations are used to compute the effect of radiocactive
decay of the isotopes while they are in the reactor, from time-of-
discharge until they are added to the waste tanks, and after they are
in the waste system until the concentratlon reaches 1072 curie at which

time the concentration is set to zero,

Mother

~ayT
By = Ay e 9 J=1,2,4,5,7,9,11,13 (6)

Daughter

a
o - -a-.T -a7T
By = [ﬁJul(g;—:%‘}:)(e ay-aT _ % )] + a0 e 1=3,6,8,12 (7)

By = 0.92 AJ.]  J =10 (8)
where |
BJ = concentration of l1lsotope J, curies
T = decay time, days
a; = 0.693/half-life, days™

Heat Generation

The decay heat, QJ, i1s computed from the concentration of each
isotope, By, and a parameter HJ, the energy release per disintegration.

Q7 = By Hy J =1,13 (9)



Distribution of Isotopes between Supernate and Sludge

In the process of coolling for 2 to 3 years the waste separates into
two layers, the supernate and sludge. The heavier sludge layer contains

about 85% of the total activity in a tank, Each of the 13 izotopes has a
partition factor, PFJ, which ig defined as the fraction of the isotope

in the supernate of a tank. These partition factorg range from 0.02 for
883y to 0.95 for 27Cs.

Intertank Transfers

Four types of intertank transfers can be made 1n the operation cf
the tank farm. The types are defined by the material transferred,
supernate or sludge, and whether or not the materlal being moved has
iteg partition factors changed while in transit. The curies to bhe
transferred in a supernate transfer are computed by

CT; = TBy PF; PC J =1,13 (10)
and in a sludge transfer by
CTy = TBy PC(1.0 - PFy) J = 1,13 (11)
where

CTy = curies transferred, ilsotope J

TB. = total curies of isotope J 1in tank from which material
is removed

PFJ = partition factor for isctope J
PC = fraction of supernate or sludge to be moved
Thus, total curies in the tanks after a transfer are
NTBy = TBy - CT; J=1,13 (12)

for the sending tank, and

(13)

[
[
-
-
Lo

NTB, = TBy + CT J

) J

for the recelving tank for all types of transfers,




Supernate Transfers

In supernate transfers the new partition factors (NPF;) for the
tank from which material is removed are calculated by

(PFJ TBJ) - CTJ
NEF; = ~r5, - oT;) J = 1,13 (14)

and the new partition factors for the recelving tank are calculated by

(PFJ TB-) + CT
J J
NPF . = J=1,1 1
J (TB; + CT7) »13 (15)

However, 1f some of the material 1s precipitated by passing 1t through
an evaporator, the new partition factors for the receiving tank are

calculated by

(PFJ TBJ)

(TBy + CTy)

+ (CTJ PFAJ)

NPF; = J=1,13 (16)

where

PFA7; = fraction of the Jgth isotope that remains in supernate after
precipitation

Sludge Transfers

In sludge transfers the new partition factors for the sending tank
are recomputed by

(PF; TB7)
(TBy - CT7)

NPFy = J = 1,13 {17)

The new partition factors for the recelving tank are computed from

(PF- TB-)
NPF; = g J = 1,13 (18)
(TBy + CT7)

and, as in the case of a supernate transfer in which some of the
material is precipitated, the new partition factors for the receiving
tank are given by

(PF; TBy)
TBy + (CT; PFAy)

NPFy = J = 1,13 (19)



Transfer of Alpha Emitters

The alpha emitters are assumed to be contained completely in the
sludge., The concentrations of the N isotopes are given by the following
expressions in which N = 1,4 and corresponds to 228y, 285y, 23%py, and
the combined total of the ®32pu and 22°pu.

UPy = STUPy PC N = 1,4 (20)
NTUPy = STUPy - UPy N = 1,4 (21)
RNTUPy = RTUPy + UPy N = 1,4 (22)

where
UPy = fraction of alpha emitter N that 1s transferred

total of alpha emitter N in the sending tank

STUPy

NTUPy new total in sending tank

RNTUPy = new total in receiving tank

DESCRIPTION OF THE COMPUTER PROGRAM

TAFI-II was written in FORTRAN II for an IBM 704 with 10 tapes and
a core memory of 32,000 words, The over-all fiow is shown in Figure 1
and the FORTRAN listing 1s glven in Appendix A, The code conglsts of
the main progrem and four subroutines. COMMON 1s used to transfer data
between the different parts of the code.

To allow for future expansion of the tank farm, as many as 34 tanks
can be used with no changes to the code. Future tanks 25-28 have been
assigned to H Area and 29-32 to F Area. The possibllity of storing
waste in deep-mined caverns (2] has been considered by assigning tank
number 33 to F Area and tank number 34 to H Area as deep-mined caverns.
A transfer of waste into any one of these tanks 1s all that 1s necessary
to put that tank intc the TAFI-II system,

The summary of contents and conditions in each tank, permanent
library data, is kept as a consecutively numbered series of binary
records on a library tape. The library tape is updated at the end of
each Job by Subroutine PART 4. Each record, called file on the control
card, includes the file (record ) number, the year, month, day for the
Job, the final gamma and alpha emitter concentrations, and the final
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tank partition factors. The file number for the c¢urrent job is cobtalned
by adding 1 to the starting file number (from the control card); this
file number and the current data summary are written on the library
tape as the starting file for the next job.

In the use of TAPI-II, care must be exercised in the sequencing of
jobs, The job sequence and the transfers in a Jjob must be in actual
time sequence, At the end of a Jjob or a set of jobs, if more than one
is run at a time, the main program writes a dummy file to signal end-
of =data. Because of this, care must be exercised in the use of the
Edit option sc that a good file will not be destroyed. At the end of
each Jjob, the main program writes & summary sheet that contains the
file number and date that are required in the preparation of the con-
troel card for the next job.

Main Program

The main program reads the constants of the isotopes (half-life,
yield, heat conversion factor, and name) from 13 cards (Appendix B,
Figure 1) that immediately follow the transfer card. These constants
are uged for all jobs in a set, and if a constant for any isotope is to
be changed the change must be made 1n the correct card in this deck.

The control card is read that identifies the job, the program
options, and the library file for the Job. The format and contents of
the control card are given in Appendix B, Figure 2.

The binary library tape is then searched for the designated
starting file, If changes are to be made in this file, the cards that
centain the new Information must follow the control card, The format
of the change cards is shown in Appendix B, Figure 6. If Sense
Switeh 4 is DOWN the contents of the library file are written on the
BCD output tape, The main program then calls Subroutine PART 1.

Subroutine PART 1

After the main program has set up the options and initial data,
Subroutine PART 1 calculates the radicactive decay of the material in
the tanks (from the library tape) for the specified number of days.
Equations 6, 7, and 8 are used in this subroutine. If the concentration
of an isotope becomes 410”5 curie, it is set to zero. The report
written by PART 1 gives the concentration of each isotope in a tank at
the beglnning and the end of the decay time.

Subroutine PART 2

The additions to the system are handled by Equations 1-8 in PART 2.
Each addition requires one input card that includes 1) the tank number

- 11 ~




to which the addition is to be added; 2) tons of uranium for Purex
calculations or 223U burnup for the enriched uranium calculations;

3) irradiation time, days; %) blank for Purex calculaticons or power
conversion factor for the enriched uranium calculations; 5) days since
discharge tc the end of the reporting periced for this job; 6) charge
ldentification; and 7) an option that allows the partition factors for
this charge to be changed. If this optlon is used, the two change

cards must immediately follow the additicon card. These two cards should
contain, in order, the partiticn factors for this charge. The format

of the cards for additlons to the system is given in Appendix B,
Figure 3. The report for PART 2 consists of the concentration in curies
and the partition factor for each isotope in each addition as it is
added to the tank. The total curies for each addition and the total of
all additions in & job are also reported. :

Subroutine PART 3

In this subroutine the four types of intertank transfer are made
with Eguaticns 10-22. The input for this subroutine requires one carad
per transfer that includes (a) tank transferred from, (b) tank added to,
(c) percent of supernate or sludge transferred, and (d) optlon number.
The options are: 1 = supernate transfer using the latest computed
values for partition factors; 2 = supernate transfer and concentration
of material during transit; 3 = sludge transfer using 1.0 - lategst com-
ruted partition factors; and 4 = sludge transfer and changed partition
factors. The detalled flow chart is Figure 2. Appendix B, Figure 4,
11lustrates the input cards.

Subroutine PART 4

PART 4 calculates the heat generated in the tanks by =sach isotope
by Equation 9. It also makes additions to the alpha emitters; the
input for these additions reguires one card per addition with (a) tank
number to which the addition is made; (b} 222y, 103 1b; (c) 2°5U, xg;
(a) 2°°Pu, kg; and (e) #°872%%py, curies, punched in this order
(Appendix B, Figure 5).

The reports generated by PART 4 summarize the tank conditions
(partition factors and concentration in curies) at the end of the job
and gives a complete data summary of tank contents by area. The data
summary is prepared for direct inclusion in a monthly report. PART 4
also updates the binary library tape at the end of each job.



! The Subroutine is ‘;
lUnder a DO Loop .

1From 1, NX. NX 15‘
‘Read on the Control ]
! Card :

Save Partition
Factors
Cl{) = CISUFT,Y)

Read
IFT,ITT, XFD, IGO
C2) = CIS(TT, )

\
XFD % 0.01 |

[xFo1 -

\
(GOTO(301, 305,

309, 313), 160)

Supernate Transfers Sludge Transfers

'IGO 1 ‘IGO 2 %IGO 3

=1,13 =1,13 :
Equuhon 10 ggfﬂ'gﬁhonol Equcmon i1 s:;:;i”gﬁhonal
Equation 14 Fuctors(PFA(J)) Equation 20 Factors (PFAWY)
Equation 12 Equation 17
Eguation 15 I Equation 12 l
Equation 13 J=1,13 Equation 21 J=1,13
Equation 10O Equation 18 Equation 11
Equotion 14 Equation 13 Equation 20
Equation 12 Equation 22 Equation 17
Equation 1€ Equation 12
Equation 13 Equation 21
Equation 19
Equation 13
Equation 22
>\3129 .
Curies
Available &
Transferred

Partition Factors,
Both Tanks, Before
and after
the Transfer

FIG. 2 SUBROUTINE PART 3 FLOW

- 13 -



ACKNOWLEDGMENT

The author wlshes to acknowledge the agsistance and guldance
provided by R. M. Shulko and D, W. Tharin, Jr. of the Waste Management
Group, Works Technical Department, Savannah River Plant in the prepara-
tion of this code.

REFERENCES

1. A. N. Daniel. Underground Storage of Low-Level Radloactive Wastes
at the Savannah River Plant. USAEC Report DP-478, E. I. du Pont
de Nemours and Co., Wilmington, Del, (1960).

2. R. J. Christl. Storage of Radloactive Wastes in Basement Rock
Beneath the Savannah River Plant. USAEC Report DP-844, E. I. du
Pont de Nemours and Co., Savannah Rlver Laborstory, Alken, S. C.
(1964).

- 14 -



APPENDIX A - FORTRAN Listing
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OO0 0 O 00 OO0 O O

©“

c
618 FORMAT(IZ2,4E%.4)

[ o o B e [glnl

OGN OO O

11=0.0
DO 485 J=1,4
485 T1=T1+ADSS{34,J)
IFIT1I486,487,486
486 WRITE OUTPUT TAPE NTOUT,625, [ADSS(34,J),J=144)
487 WRITE OQUTPUT TAPE NTIQOUT,626

IFILIB)495,490,49C

UPDATE THE LIBRARY TAPE

NEZ=NFL+1

WRITE TAPE NTLIB,NF2,YR2,TMT2,DA2,CURE,ADSS,CIS

RETURN

FORMAT(LHL»50Xs L THSECRET WORK SHEET/ 50X,3Ab, 37X, 5HPAGE 12)
FORMAT({I3,11Xe1A6,18X,1A6,18X,1A6,18X,1A6/4XBE12.4/14X, 146,18
169 18Xy LAGY 1BXaLAGJ4XoBEL20 4/ 14K, 1A6 s 18X,1A65 18X, 1A6,18%, LA6/4X
2204/14%X,1486,18%,6HTOTALS74X ,4E12.4)
609 FORMAT(1HO,49X, 1 THSECRET WORK SHEET)

616 FORMAT(30X, 54H PARTITION FACTORS AND HEAT

490

495
606
608

o o
o ] o e A e e e ] o e =

PR PED DR IID DRI EPDD
o o et gt bl o Tk Bt o et Bt o P Bt et et et et ] o B e B Bt

-
o=
[l

(BTU/HR.} FOR EACH 1507

10PE//1Xs 4HTANK 41Xy BHISOTOPES/7)
617 FORMATULLX,1A6,7X,1A6,6X,5{1A6,7X)/1X,13,2X, TEL3.4/11X, 1Ab,7X, 146,
16X, 4(1A65TX)/8X,6613.477

TAF1L
g
619 FORMAT(1H1+B0Xs 6HSECRET 20X ,4HPAGE, [3//33X,45HCOMPUTED RADIOACTIVITAFI
LTY CONTENT OF WASTE TANKS/46X,346//) TAEL
620 FORMAT(SX,4HTANK, 6X+80 A6,TX) /6%, 3HND. 46X, 6HCURIES ) TAE!
621 FORMAT(6X,12,2X,B8E13.4) ¥ﬁ§}
622 FORMAT{1OHO TOTALs8EL13.4//) TAE]
3 FORMATISXy4HTANK s 6X1A6,4{TX, 1A6) ,8X, 4HTANK ,6X,21H HEAT OUTPUT, BT
1quR./ax,3HNn..32x,6chéxes,éax,5HTu%AL,ax,5HTbTAL,6x,9HSUPERNATE)TAFI
624 FORMAT{27X,15HALPHA EMITTERS /5X,4HTANK,6Xy6HU-238,TX,6HU=-235,7X, TAFI
L7HPU-23524%, LLHPU-238-239, /86X s 3HNC. 14X, LOHFHOUS < LB ., 71X, 3HKG., 10X, TAF I
23HKG. s BX, 6HCURIES) L
625 FORMAT(10H DEEP MINE/&4X,6HCAVERN,8E13.4//) TAFI
626 FORMAT[20X,6HSECRET} TAFI

627 FORMAT{10HO TOTAL,4EL13.4//)

END(2+040,C40)
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APPENDIX B - Input Data Formats ond Sample Problem

The formats and contents of the input data cards are presented in
the order in which they would appear in an actual job. Each job(s)
requires one set of 13 Isotope Constant cards, one/isotope; a Control
card for each Job; and the appropriate number of data cards and/or
change cards. The required order of the data deck is 1llustrated

below.

Data Deck

Alpha
Additi Intertank Add?fion
ol Transfer <99
Control Cord S%ue 99

Job 1
i Change Cards
lélhbgr?r)é may a!so follow
(:mds%l any of these
(as required)

A blank Control card indicates end-of—Job(s). Isotope constant
cards are not considered part of the data deck.

- %0 -



FIGURE 1

Isotope Constantg Card - 13 required per Job or set of Jobs
FORMAT(I2,4E9.4,146)

\ I Isotope index (1-13)
LA | 1 | 1 1 1

E, Half-life, days
ey 4 4 4 LB, Yield, fraction
oy, . o4 JE Heat conversion factor
T Normal partition factor, fraction in supernate

P S W S Isotope name

FIGURE 2

Control Card - 1 required per Jjob
F@RMAT (346,E9.4,13,6F2.0,7I2)

I . . . . . .| Job identification
. , JE, . | pays to decay tanks (used in PART 1)

N File number to be used to start thls job

i Year

! Month Starting file

) Day

. Year

\ Month OQutput file

. Day

| *Number of changes tc concentrations
*Number of changes to partition factors
*Number of changes to alpha emitters
Number of additions to the system

. Number of Intertank transfers
Number of additions to alpha emitters

Edit option. Normally +1. It -1, designated flle will
be edlted. If blank or 00, Job will be termlnated at cnce,

*¥If any of these are used, the cards to effect the changes
must immediately follow this Control Card.

- 31 - \



FIGURE 3

Addition(s) to the System Card - 1 required per addition in a Job
FPRMAT(I2,5E9 .4, 1A6,12)

, | Tank number Highly enriched Purex
e, .+ ., ,E Burnup Tons of uranium

L Number of tubes Megawatts/ton

L Irradiation time, days

E
E

e 4 . 4.4 JE, Power converslon factor Blank
E Days since discharge

1 L1k Cha.rge identification
! Normally 00: *Otherwise change partition

factors for this charge.

*This card must then be followed by 2
cards that c¢ontalin the desired partition
factors for this charge.

FIGURE 4

Intertank Transfer Card(s) - 1 required per transfer in a job

F@RMAT(2T2,E9.4,I1)

L From tank number

\ To tank number

ot 4 4 4 JE, J Percent of supernate or sludge transferred

Transfer type

1l = Supernate uslng latest computed partitlon factors

2 = *Supernate using changed partition factors

3 = Sludge using (1.0-latest computed partition factors)
4 = *Sludge uslng changed partition factors

*Thigs optlon requires 2 cards, immediately following this
card, that contain the desgired partition factors.

-3 .



FIGURE 5

Addition(s) to Alpha Emitter Card - 1 required per addition in a Job

FZRMAT(I2, 4E9.4)

| | Tank number

. L4 IEJ L ESBU’ 10% 1b

235
e R T | IEI Ll U, kg
L 1 1 1 IEI 1 L EBSPU., kg
hd 1 1 1 IEI 1 1 ESB-ESSPu, curles
FIGURE é

Card 1

Card 2

Change Cards - These 2 cards must immedlately follow any option
that calls for a change in concentration or
partition factors

F@RMAT(7X,12,6E9.4/(7E9.4))

b,b,b,b,b b, ,b, Tank number

1

L] 1 1 i 1 [ 1 L a|9SI‘

L 805y

=

LA L [ 1

SOY

* ) | 1 1 L

=

SJ.Y

L]
b

95Zr

d
-
-
-

SSNb

L
o

.
',
s}
®

o
o

.
=
=
[#]
pe
w
I

L
-
=
b
e

mmMmMmMMMMMiMimM[M}m
P
0
]

L ]
N
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SAMPLE PROBLEM

The data used in the sample are for a hypothetical problem and
bear no relation to the actual tank situation.

The 1lnput cards and the printed output for a sample problem are
shown in Tables B-1 and B-2. Change cards for the gamma concentratiocns
in the tanks and tank partition factors were used to put isotopes into
the tanks. As indicated on the control card this job consists of four
additions from source, four intertank transfers, and two aloha emitter

additions.
TABLE B - 1- Sample Input

Control Card

THPTEPROBCEN S000EFOR0000000008 5022008 DE00UAT402H
7T, TOUOF U TOROE F0% - TOTEF 03 TO00E R YO et Toor e —————— |
“TOOGE A0 - 00 704 1000 F03 TOTE ¥4~ TOD0E FO0% - TOO0EFMS TR 507
i, TO0NE R4, To0nE Fod. 100004 T 1 . To00r T Yoo+ 0g
. -0 : hd . Gamma

0. TOUOE TR - TO0DE+04 T IO00E $04 . TO00E F0% - TOUOE P TO00EF06 | Concentration

Changes
to

Tank

Contents

[ Partition

|Factors

et

T

TF. TO00EF02, ZO00E Y0, 1600EFoe: E .eUUUL*U?ﬁF’UﬂfF Transfers

02, TON0E 0z ., 2000 102 &00EF02, b E000ER03NF QOB T e on
mmm:—r—mm Source | _
Q7 a0 PP Ta 1) of TP [ Xala o 20 S —Jo v 1|2 Juic) 2B

"OItE. TnoTE Foe]
U618, TOOUEFO 3T Change
I T S— e Cardg ror ] Intertank

! ns
| option 2 I} Transfers

+n4.4A1pha Emitter Additions




CURIES IN TANKS BEFORE AND AFTER DECAY, IF LESS THAN 10 E~5 SET =

TANK

1

10

12

17

22

BEFCRE

C.100CE
0.1000¢
0.100CE

0.1000E

0.100CE
0.100CE
0.10900E

C.100QCE

0.1000¢
0.100CE
0.100CE

0.1000E

0.100CE
0.1000€
0.100CE

0.1000E

Q.10C0E
0.LOO0CE
0.10CCE

0.1000E

0.1000¢
0.1000E
0.100CE

2<100CE

AFTER

SR~89
04 0.6625€
ZR=35
04 0.7263E
CS5=137
04 0.9981E
PM-147
04 0.97BTE

SR=-89
04 0.6625E
ZR=95
04 0.7263E
CS~137
04 0.998LE
PM—=147
04 0.978TE

SR=89

06 0.6625E
ZR-95

04 0.7263E
£8-137
04 0.9981LE
PM-14T

04 0.9T8TE

SR—-89
0% 0.6625E
IR=95
04 0.7263E
CS$-137
04 0.9981E
PM-147
04 0.9787E

SR=89
04 0.6625E
ZLR~35
04 0.T7263E
C§5-137
04  0.99B1E
PM=147
04 0.9787E

SR~-89
04 0.6625E
LR—-95
04 0.7263E
CS-137
04 0.9981E
PM-147
04 0.978TE

03
03
03
03

3
03
o3

03

03
03
03

03

03
03
c3
03

03
03
03

03

03
Q3
03

03

BEFORE

0. 1000E
0.1000E
0.1000E

0. 1300E

0.1000E
0. 1000E
0.1000E

0.1300E

0.1000€
0.1000E
0.1000E

0e«1300E

0.1000E
0.1000E
0. 1000E

0.1300€

. 1000E
0.1000E
0. 1000E

0.1300E

0. 1000E
0.1000E
0.1000€

0.1300F

TABLE B- 2 - Sample Qutput

AFTER

SR=90
04 0.9980F
N8—95
04 0.9294E
BA-137
04 0.918B3¢
TOTALS
05 0.1166E

SR=90
04 0.9980E
NB-~35
04 0.9294E
BA-137
04 0.9183€¢
TOTALS
05 0.1166E

SR~90
04 0.9980E
NB=95
04 0.9294E
BA-137
04 0.9183EF
TOTALS
05 0e1166E

SR=90
04 0,9980EF
NB=-95
04 0.92%4F
BA~137
04 0.9183E
TOTALS
05  0.1166E

SR=90
04 0.9980E
NB=95
04 0.923%4E
BA-137
04 0.%183E
TOTALS
05 O0.1166E

SR-90
04 0.9980E
NB-95
04 0.9294E
BA-137
04 0.9183E
TOTALS
05 O0.1166E

03
03
03
Qa5

03
03
03
05

03
03
03
05

c3
03
03
05

03
03
03
05

03
03
03

Q5

BEFORB

0.1000E
0.10C0E
0.1000E

0.1000E
0.1000E

0.1000E

0.1000E
0.1000E

0.1000E

0.10CQE
0.1Q00E

0.1000€

0.1000E
C.1000E
0.1000E

0.1000E
0.1000E

0+ 1000QE

-3 -

0.0.

AFTER

¥-90
04 0.99828
RU-106
04 0.9452E
CE-144%
04  0.9284E

¥-90
04 0.9982E
RU-106
04 0.9452E
CE-144
04 0.9284E

Y-90

04 0.9982E
RU-10&

04 0.9452E
CE=14%

04 0.9284%E

¥=90

04 0.9982E
RU-106

04 0.9452€
CE-144

04 0.9284E

¥=94
04 0.9982E
RU-10&
04 0.9452E
CE-144%
04 0.9284E

¥=90
04 0.9982E
RU=~106
04 049452
CE=144
04 0.9284E

03
03
03

03
03
03

03
03
03

03
03
03

03
03
03

03
03
03

BEFORE

0.1000E
0.1000€E
0.1000E

0.1000€E
0. 1000E
0.1000€

0.1000E
0.1000E
0.1000€

0.1000E
0.1000E
0.1000€

0.1000E
0. 1000E

04 LOOOE

0.1000€
0.1000E
0.1000€

AFTER

¥=-91

04 0.6988E
RH~106

04 0.9452€
PR=144

04 0.9285¢

Y~91
04 0.56988E
RH~106

04 0.9452E
PR-144%
04 (.9285€

¥-91

04 0.6988E
RH=106&

04 0.9452E
PR=144

04 0.9285€

¥=91

04 0.56988E
RH-106

04 0.9452E
PR=144%

04 0.9285t

¥~9)

04 D.59B8E
RH-106

0% O.9452E
PR=144

04 0.9285E

Y-91

0% 0.6988E
RH=106

04 0.9452E
PR—144
04 0.9285E

03
03
03

03
03
03

03
03
Q3

03
03
Q3

23
03

03

03
03

03



TANK

INPUT
2

CURIES

2 +1C0
0.1032E
0.196CE
U.1045E

0.4006E

PARY. FACT.

0E 02 .2000€E Q2
SR-89

06 ©0.2000E-01
ZR-95

06 0,2000E-00

C5-137

05 0.9500E 00

PH=147

05 0,5000E-01

INPUT 2 41CO00E 02 .2000E 02
2

INPUT
2

INPUT
2

0.1032¢
0.196CE
U.1045E
0.40068E
2 100
0.1032¢
0.1960€
0.1045E
. 40Q6E
2 .1C0
0.1032¢
0.1960E
0.1045€

0.4006E

5R-89
06 0.2000E-01
ZR—-95

06 0.2000E-00

€s~-137

05 ©0.9500E 00
PM-14T

0% 0.5000E-01
0E 02 .2000F 02
SR-8 9

06 0.20C0E-01
ZR=25

06 0.2000£-00
C5~-137
05 0.9500E 00
PM=147
05 0.,5000E-01

Qe 02
SR-8%

06 0.2000E-01
ZR-95

06 0.2000E-00

£8-137

05 0.9500E QO
PM-147

05 0.5000E-0Cl

«200CE 02

CURIES

+1600E 02 .

0.1048E
0.4246E
0.9612€

0.1460E

«1600E 02 .

0. 1048E
0.4246E
0.9612E

0.1460E

~1600E 02 .

0.1048E
0.42456E
0.9612E

0.1460F

-1600€ 02 .

0. 1048E
0.42556E
0.9612E

0.1460E

SAMPLE PRODLEM

TRANSFERS FROM SOURCE

PART. FACT.

S5R-30
05 0.20006-01
N8-95
06 0.2000E-00
BA-137
04 0.9500E& 00
TOTALS
07 0.1460€ 07

SR-90
05 0.2000E-01
NB-95
06 0.2000E-00
BA-137
04 D0.9500E 00
TOTALS
07 0.2921E Q7

SR~90

05 0.2000E-01
NB-95
06 0.2000E-00
BA~137
04 0.9500E 0O
TOTALS

07 0.4381E O7

SR=90
05 0.2000E-01
NB=95

06  0.2000E-00
BA~137
04 0.9500F 00
TOTALS
07 0.5842E 07

CURITEYS

0.1049E
0.1313E
0. 2414E

0.I049E
0.1313E

0.2414E

0. LO49E
0.1313E

0.2414E

0. EO49E
0.1313E

Da2&14E

- 36 -

PART. FACT,

+«2CC0E 03 DM JOB OPTION NO.
¥=90

05 0.2060£-01
RU-106
05 0.2000E-00
CE~144
06 0.5000E-01

+2C0QE 03 DP JOB OPTION ND.

05 0.2000E-01
RU-106
05 0.2000€6-00
CE~144%4
06 0.5000E-01

«2CO0E 03 DP JOB OPTION NO.

Y=~90
05 0.2000E-01
RU-106
05 0.2000E-00
CE-14%
06 0.5000E-01

«2CQCE 03 0P JOB OPTION NO.

Y=-90

05 0.2000€E~01
RU-106

05 D.2000E-00
CE-144%4

06 0.5000E-01

CURIES

0 P= .2000E
Y-

0. 1464E
0.1313E

Q. 2%414E

PART. FACT.

03

91

06 0.2000E~01
AH=106

05 0.2000E-00
PR=1 4%

06 0,5000E-01

0 P= .2000E 03

Qs L464E
0.1313€

04 2414E

¥~91

06 0.2000E-01
AH-106

05 0.2000E-00
PR~144

06 0.5000e~01

0 Pa ,2000€E 03

04 1464E
0.1313€
Qs 2414E

Y-91

06 0.2000E-01
AH~106

05 0.20006~00
PR=144

06 0.5C00E-01

0 P= ,2000E 03

0.1464E
0.1313E

0.2414E

y-91
06 0.2000E-01
RH=106

05 0.2000E-00
PR-144

06 0.5000€E-01



SAMPLE PROBLEM

INTERTANK TRANSFERS

AVAILABLE TRANSFERED AVAILABLE TRANSFERED AVAJLABLE TRANSFERED AVAITLABLE TRANSFERED
INPUY DATA, FROM L TQ & PERCENT MOVED 350.00 OPTION NO. 1
1 SR-89% 5R-90 ¥-90 ¥-91
0.6625€ 03 0.6625E 01 0.9980E 03 0.9980F 01 0.9982E 03 0.9982E 01 0.6988E 03 0.56988E 01
ZR=-95 NB~95 RU-10&6 RH-106
0.T263E 03 Q.7263E 02 0.9294F 03 0.9294F 02 0.9452F 03 0.9452E 02 0.9452E 03 0.9452E 02
C5~-137 BA-13T CE-l4% PR=14%4
0.9981F 03 0.4741FE 03 0.9183F 03 0,43462E 03 0,9284E 03 0.2321E 02 0.928%E 03 0.2321E 02
PM-147 TOTALS
0.9787E 03 0.244TE 02 O0.1166E 05 0,1369F 04
PARTITION FACTOR CHANGES FOR TANK 1 EACH [SOTOPE BEFORE AND AFTER THE TRANSFER
0.200CE~0l 0.1010F-01 0.20006-01 0.10106-01 0.20006-01 0.1010E~-01 0C.2000&-01 O0.l0l0E-01
0.200CE=00 0.1F11E-00 0.20006-00 OQ.1L11E~00 0,20006~00 O0.1L11E-00 0Q.2000E-00 0.1111£-00
0.950CE 00 0.9048€ 00 O0.9500€ 00 O0.9048E 00 0.50C0E-0l 0.2564E-01 O0.5000E-01 0.2584E~01
U.500CE~QL 0.2564E-01
PARTFITION FAOTOR CHANGES FOR TANK 6 EACH [SQOTOPE BEFORE AND AFTER THE TRANSFER
0. 0.1000€ 01 ©O. 0,.1000E 01l 0©. 0.100G0E 01 0. 0. 1000E 01
Q. 0.1000E 01 O. 0.1000E 01 ©O. 0.1000E 01 0. 0.1000E 01
0. 0.1000E 01 0. 0.1000€ 01 0. 0.1000E 01 0. 0.1000E 01
a. 0.1000E€ 01
INPUT DATAy FROM 6 TO 18 PERCENT MOVED 100.00 OPTION NO. 2
$R-89 SR—-30 ¥-90 Y-91
0.6625E 0L 046625 01 0.9980E 01 O0.9980E 01 0.9982E 01 0.9982E 01 0.6988€ 01 0.46988E 01
ZIR~95 NB-95 RU-106 RH=106
0.7263E 02 0.7263E 02 0.9294F 02 0.9294E 02 0.9452E 02 0.9452E D2 0.9452E 02 0.9452E 02
£5-137 BA-137 CE-144 PR-14%
0+4741E Q3 0.4741E 03 0.4362E 03 0.4342E 03 0.2321E 02 0.2321F 02 0.2321€ 02 0.2321€ 02
PM-147 TOTALS
0.244TE 02 O0.244TE 02 0.1369E 04 0.1359E 04
PARTITION FAQTOR CHANGES FOR TANK 6 EACH I1SOTOPE BEFORE AND AFTER THE TRANSFER
0.1C00E 01 0.1000E 0! 0.i000E 0l 0Q.1000E Q1 0.10008 Q1 0.1000E 01 ©Q.l000E 01 0.1000€ 0L
C.1000€ 01 0.1000E 0} 0.1000£ Ol 0.1000E Ol 0.1000E Ot 0.1000F 01 ©G.1000E 01 0.l000E Ol
0.1000E 01 0.1000f 01 0.1000£ 0L O.L000E 01 OQ.1000€ C1 (0.10C0E 01 O0.1000E 01 O0.1000E 0O}
0.100CE 01 Q.1Q000f 01
PARTITION FACGTOR CHANGES FOR TANK L8 EACH ISOTOPE BEFDRE AND AFTER THE TRANSFER
Q. 0.5000 02 O. 0.5000F 02 0. 0.5000E 62 (. 0.5000E 02
C. 0.5000E 62 0. 0.5000E 02 0. 0.5000E 02 Q. 0.5000E 02
0. 0.5000€ 02 O. 0.5000E 02 Q. 0.5000E 02 0. 0.5000E 02
Q. 0.5000E 02
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SAMPLE PROBLEM

INTERTANK TRANSFERS

AvVALILABLE TRANSFERED AVAILABLE TRANSFERED AVAILABLE TRANSFERED AVAILABLE TRANSFERED
INPUT DATA, FROM 10 TC L1 PERCENT MCVED 10.00 OPTION NO. 1
El SR—89 SR+90 ¥-90 ¥-91
0.6625FE 03 0.1325E Ol 0.9980€ 03 0.1996E 01 0.9982F 03 0.1996E 01 0.6988E 03 0.1398E 01
IR-95 NB-95 RU-106 RH~1086
G.7263F 03 O0.1453E 02 0.9294E 03 0.1859E 02 0.9452E 03 0.L1890E 02 0.9452E 03 0.1890F 02
CS5-137 BA-137 CE-1l44 PR~144
0.9981Ef 03 0.9482¢ 02 0.9183F 03 O0.8723E 02 0.928B4FE 03 0.4642E 01 0.9285€ 03 0.4642€ 01
PM=147 TOTALS
0.3787E 03 0.4B93E 01 O0,1166E 05 0.,2739E 43
PARTITION FACTOR CHANGES FOR TANK 10 EACH [SOTOPE BEFORE AND AFTER THE TRANSFER
0.2000E-01 0.1804E-01 0,2000E-01 0.1804E-01 0.,2000E~01 0.1804E~01 0.2000E-01 0.1804E-01
0.2000E-00 O0.1837E-00 0.2000€E-00 0Q.1837E=Q0 0.2000E-0Q0 Q.1837E-Q0 0.2000E~00 0.183T7E-00
0.950CE 00 0.%448E 00 0.9500E 00 0.94%48E 00 0.5000E-01 0Q.45236-01 0.5000£~01 0.4523E-01
0.500CE-01 Q.4%23€-01
PARTITION FACTOR CHANGES FOR TANK 11 EACH ]1SOTDPE BEFORE AND AFTER THE TRANSFER
Q. 0.1000E 01 0. 0.1000E 01 0. 0.1000E 0} 0. 0. 1000E 01
Q. 0.10C0E 0L 0. 0.1000€ 01 Q. 0. 1000E 01 Q. 0. 1000€ 01
Qe 0410C0E 01 Q. 0.1000E 01 0. 0.1000E 01 O 0. 1000E 01
0. 0.1C000€ 01
INPUT DATA, FROM 12 TC 21 PERCENT MQYED 20.00 CPTICN NO. 1
& 5R-89 SR=90 ¥=90 ¥=-91
0.6625E 03 0.2650f 01 0.9980E 03 0.3992E 01 ©C.9982E 03 0.3993E 01 0.698BE 03 0.2795E 01
2R~95 NB-95 RU-106 RH=-10&
0.T263E 03 0.2905F 02 0.9294€ 03 0,.,3T1BE 02 0.9452E 03 0.3T81E 02 0.9452€ 03 O0.37B1E 02
£S~137 BA-137 CE~14% PR-144
0.9981E 03 0.1896E 03 0.9183E 03 0.1745E 03 (.9284E 03 0.9284E 01 0.9285F 03 0.9285E 01
PM~14T FOTALS
0.9787E 03 ©.9787E Q01 D.1166E D5 Q.5477E 03
PARTITION FACTOR CHANGES FOR TANK 12 EACH ISOTVOPE BEFORE AND AFTER THE TRANSFER
0.2000E-0) 0.1606E~01 0.2000E-01 0.1606E~01 0.2000E-0l 0.1606E-01l 0.2000E-01 0.1606E-01
0.2000E-0C Q.166T7E=00 0.2000E~00 O0.l667E-00 0.2000E-00 0.l66TE-00 0.2000E~00 0.166TE~-00
0.95C0FE 00 0.9383E Q0 0Q.9500FE 00 0.9383E 00 (0.5000E-01 OQ.4040E-01 0Q.5000E-01 0.4040E-01
0.5000E-01 0.4040E-01
PARTLYION FACTOR CHANGES FOR TANK 21 EACH [SOTOPE BEFDRE AND AFTER THE TRANSFER
e 0.1000E 01 O 0.1000E 01 0. 0.1000E 01 0. 0.1000E 0O1L
Q. 0.1000E 01 0. 0,1000€ 01 O. 0.1000€ 0L O 0. 1000E ©1
[+ 0.1000E 01 0. 0.1000E 01 0. 0.1000€ 01 O. 041000E 01
G. 0.1000E 01
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TANK

1o

10

SR-89
0.1C106-01
RH=106
¢.Il11E~00

SR-389
0.64288 01
RE~106
0.2875E Q2

SR-89
0,2C008~-01
RF-106
C.2000E=-00

SR-89
0.4C45€ 04

RE~106

0.17T4E 04

sR-89
0.2C00F-01
RE~106
0.2000E-00

SR-89
0.64936 01
Re=106
0.3195E 02

SR—~89
0.1C00E Q1

RHE=~106

0.1000£ O1

SR-89
0,1168E-08

RE=~106

0. 644TE-~OT

SR-89
0.18046-01
RH-106
¢.18376-00

SR-89
0.6480E 01
RE=106
C.3131E 02

PARTITION FACYORS AND HEAT [BTU/HR.) FOR EACH

SR-G0
0.1010€=01

CS5~137

0.9048E 00

SR-90
0,3359€ 01
€5-137
G« 1782E 01

5R=90
0.2000E-01

Cs-137

0.9500E 00

SR—90
0.1425E 03

Cs-137

Q.1421E 03

SR-90
0.2000E-C1

C5-137

0.9500E 00

SR-90
0.3393€ 01
CS-137
043394E 01

SR=90
0. 1000€E QL
€5-137
0. 1000E 01

SR-90
C.8106E~-09

£sS-137

0. 2594E-07

SR-90
0.1804E-01

€5-137

0. 9448EF 00

SR-90
0.3386E 01
C5~-137
0. 3071E 01

SAMPLE PROBLEM

ISOTOPES
¥-30 ¥-91
0.1010E-01 0.1010E-01
BA-~137 CE-144
0.9048E 00 0.25464E-01
Y~-90 ¥~-91
0.1799E 02 0. 7056E 01
BA-1137 CE-144
0.7038E 01 0.1992E Gl
¥=90 ¥=-91
0.2000E-01 0.2000E~-01
BA~137 CE~144
0.9500€ 00 0.5000E-01
¥—90 Y-91
0.7T633E 03 0.59T4E 04
BA~-137 CE-144
0.5614E 03 0.2124E 04
¥Y-~30 ¥-91
0.2000E~01 0.20C0E-01
BA~137 CE-144
0.9500E 00 0.5000E-01
Y-90 ¥-91
0.1817TE 02 0.7127E 01
BA-137 CE=144
O.1341E 02 0.2043E 01
Y=-90 =91
0.1000E OL 0.1000E 01
BA-137 CE-144
0.1000€ O} 0.1000E C1
¥-30 ¥-91
0.4339€E-08 0.1218E~08
BA-137 CE-144
0.1114£-0% 0. 1049E-08
¥=-90 ¥-91
0.1804E-01 0.1804E~01
BA-137 CE-144
0.9448E OO 0.4523E-01
¥-90 ¥-91
0,1813E Q2 0. 7112€ 01
BA—-137 CE-144
0.1213E 02 0.2032E 01

IR~-95
0.1111E-00
PR-144%
0.2564E-01

IR-95
0.1111€ 02
PR=14%

0.2281E 02

IR-95
0.2000E-00
PR-14%
0.5000E-01

1R=-95
0.1333€ 05

PR~144

0.2433E 05

IR-95
0.2000€-00
PR-14%
0.5000E-01

IR-95
0.12356 02
PR=144
0.2340E 02

IR-95
0.1000E 01
PR-144
0.1000E 01

IR-95
0.3242E-07
PR=14%
0.12026~-07

IR-95
0.1837€~-00
PR=144
0.4523E-01

IR=95
0.1210E 02

PR~144

0.2328E 02
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ISOTOPE

NB-95
0.1111E~00
PM—14T
0.2564E-01

NB-95
0.1338€ 02
PM~147

0.1183E Q)

NB~-95
0.2000E-00
PM~14?

0. 5000E-0L

NB=-95
0.27188 05
PM-147

0.1987E 03

NB-95
0.2000E-00
PM~147
0.50C0Q€E-01

NB-95
0.1487E 02
PM=14T
0.1214E 01

NB-35
0.1000E 01
PM-147

0.1000E Q1

NB-95
0.3052E-07
PM~147
0.5913E-09

NB-95
0.183TE-00
PM-147
0.4523E-01

N8-95
0. 14578 02
PM-147
0.1207TE Q1

RU-106
041111E-00

Ru~106
0.1701E-00

RU=106
0.2000E-00

RU=106
0.1051€E 02

RU-106
0.2000€-00

RU=106
0.1890€-00

AU=106

Q.1000E O1

RU=~106
0.3815E~09

RY=~106
0.1837E-00

RU~-106
0.1853€~-00



SAMPLE PROBLEM
PARTITION FACTORS AND HEAT (BTU/HR.) FOR EACH ISOTOPE

TANK ISCTOPES
SR-869 SR-90 Y-90 ¥-91 2R-95 NB-95 RU-106
11l 0.1C00F 01  0,1000FE 01  0.1000E 01  0.1000E 01 O.1000€ ©1 0.1000E Ol  0.l000E 01
RF=106 C5-137 BA—13T CE=144 PR=14% PM=-147
C.1000E 01 0.1000E 01 O0.1000E 01  0.1000E €1 0.1000E 01 0.1000E O1
SR~89 SR-90 Y=-90 ¥~-91 ZR-95 NB-95 RU~106
11 0.12996-01 0.6788E-02 0.3634FE-01 0,1425E-0%1 0.2469E-00 0.29T4E-C0  0.37BlE-02
RF-10& ¢5-137 BA-137 CE-144 PRw144 PM-147
0.6390E 00  C.3224E-00 0.1274E 01  0.1021E-Cl  Q.FITOE-00  0.6068E-02
SR-89 SR=-90 ¥-90 ¥-91 IR-95 NB-95 RU-106
12 0.1606E-01  O0.1606E-01 0.1606E-01  0.16C6E-01 0.1667E-00 0.1667E-00 0.1686TE=00
RE-106 CS-137 8A-137 CE-la4 PR~144 PM=147
0.1667TE-00 0.9383E€ 00 0.9383FE.00 0.4040E-01  0.4040E-01  0.4040E-01
SR=89 SR-90 Y50 ¥=-91 IR-35 NB-95 RU~106
12 0.6467E 01  0.33B0FE Ol 0.1810F 02 0.70GSE 01  0.1185E 02  0.1428€ 02  0.18L5E-00
RE=-106 ¢S-137 BA-137 CE-144 PR—144 PM-147
C.3067E 02 0.2749E 01  0.1086E 02  0.2022E C1  0.2316E 02  0.1201f 01
SR=89 SR=90 ¥-90 Y=91 IR=95 NB~95 RU-106
17 0.2C00E=~01  0.2000e~01 0,20006-01  0.20008-01 0.2000E-00  0.20006-00  0.2000E-0C
RF—106 CsS-137 8A-137 CE-144% PR—14¢4 PM—147
C.2000E-00  C.9500F 0  0.9500€ 00  0.5000E-Cl  0.5000E-01  0.5000E-01
SR-89 $R=90 ¥Y-90 ¥=51 IR=95 NB~95 RU=L 06
17 0.6493E 01  0.3393E 01l 0.1817E 02  0.T127TE 01  0.1235E 02  0.,1487¢ 02  0.189%90E-00
RE-106 £5-137 8A-137 CE—144 PR-144 PM-147
0.3195E 02 0.3394E 01  0.1341€ 02 0,2043E C1  0.2340E 02 0.1214E 01
SR=§9 SkR-90 ¥=-90 ¥Y—91 IR-95 NB-9% RU-106
18 0.5CC0E 02  0.5000F€ 02 (0.5000E 02 ©.S50C0E 02  0.5000€ 02  0.S000FE 02  0.5000f 02
RF-106 £5-137 8A-137 CE-144 PR-144 PM-147
0.5000E 02 C.5000E 02 0.5000E 02 0.5000E ¢2  0.50008 02  0.5000E 02
SR-89 SR-90 ¥-90 ¥=-91 Z2R-95 NB-9S RU-106
18 D.6493E-01  0.3393E-01 0.1817E-00 0.7127E-01  0.1235E 0L  0.1487FE 0L  0.1890£-01
RF=106 €5~137 BA-137 CE-144 PR-144 PM=147
£.31956 01 C.1612E 01  0.8368E 01  0.5106E-C1  0.5849E 00  0.3034E-01
TR-89 5R~90 ¥-90 ¥-91 IR-95 NB-95 RU-106
21 0.1C0CE 01 G.1000E 01  O0.1000FE CL  ©.10C0E 01 :0410G0E Ol  0.1000E Ol  0s100Q0E 01
RF-106 C5-137 BA-137 CE-144 PR-144 PH~147
C.1000E 01 C.1000F Ol  0.1000E 01  0,1000E 01  0.1Q000E 01  0.1000E &1
SR~89 $R-90 ¥Y-90 ¥-91 1R=95 NB-95 RU-106
21 0.2597E-01  0.1357E-01 9.7T267E=01  0.2851E-01  0.4939E-00 0.5948f 00  0.7562E-C2
Rb=~106 €5-137 BA-137 CE-144 PR—L44 PM-147
C.1278E Ul 0.6448E 00 (0.2547E 01 0.2043E-Cl  0.2340E-00 0.1214E-01
SR-89 $R-90 Y-90 ¥-91 IR-95 NB-95 RU-106
22 0.2C006~01  0.2000E~01 0.2000E-01  0.20C0E-0Ol  €.2000E-00  0.2Q00E-Q0  0.2000E-00
Rb=106 CS-137 BA-137 CE-144 PR-144 PM-147
0.20006-00 0.9500E 00 0.9500E 00  (.S5000E-01  0.S50006-01  0.500CE-OL
SR-89 SR-90 ¥Y-90 ¥-51 1R=95 NB~95 RU=-106
22 0.6493F 01  0.3393E 01 0.E817€ 02  0.7127E 01  ©.1235E 02  0.1487E D2  0.1890£-00
RE~106 C$-137 BA-137 CE-144 PR-144 PHM-147

0.3195€ 02 0.3394€ 01 0.1341F 02 0.2043E 01 0.2340E 02 0.1214E 01
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TANK

TGTAL

TOTAL

TANK

TOTAL

TOTAL

SR—B9

0.65%9€ 03
0.2127€ 06
0.662%E 03
0.
0.
0.1192E-C6
0.
Q.
0.6625E 03
D.6625E 01
0.
Q.

0.414T7E D6

0.
0.6612E C3
0.1325%E 01
0.6599E 03
0.
0.
O.
.
0.2650E 01
0.6625E 03
0.
Qs

0.1938€ 04

C.41467E 06

£s-1371

0.5240€ C3
0.4179E 0§
0.998LE 03
0.
C.
0.7629E~05
Q.
0.
0.3981E 03
0.4T4LE 03
0.
0.

Q.4479E 05

Q.
0.9033E 03
0.9482E 02
0.8085E 03
0.
0.
Q.
Q.
0.1896E 03
0.9981E 03
0.
O

0.299%E 04

0.47TT8E 05

COMPUTED RADICACTIVITY CONTENT OF WASTE TAKK
SAMPLE PROBLEM

SR-90 ¥=90 Y~91 IR-95 NB-95
CURIES
0.9680E 03 0.9882E 03 0.6918€ 03 0.6536E 03 0.83465E 03
0+4L93E 035 C.4194E 05 0.5857E 0& 0.7839E 06 0.1699E 07
0.9980E 03 0.9982€ 03 0.6988E 03 0.7263E 03 0.9294E 03
a. 0. 0. . a.
0. 0. C. Ga Qo
0.23B4E-G& 0.2384E-0é Ca1192E=04 0.190TE~-Q5 Q. LQCTE-QS
0. 0. 0. 0. .
G 0. C. Q. Q.
0.9980E 03 0.9982E 0 0.4988€ 03 0.7263E 03 0.9294E 03
0.9380€ 01 0.9982€E 01 0.56988E 01 0.7263E 02 0.9294E 02
C. Q. 0. O. G.
Q. 0. Q. Q. 0.
0.4493E 05 0.4494E Q5 0.5878E 06 0.7881E 06 0.1701E 07
0. 0. C. 0. Q.
0.9360E 03 C.9962E 03 0.69T4E 03 C.7117E O3 0.9108£ ©3
0.1996E 01 0.1996E 01 0.1398E 01 0.1453E 02 0.1859E 02
0.9940E 03 0.9542E 03 0. 6960 Q3 C.6972E 03 0.8923E 03
Q. 0. Q. Q. 0.
0. 0. Qe Q. 0.
C. Q0. O C. Qs
0. 0. 0. Q. 0.
0.3992€ 01 0.3993€ 01 0.279%E 01} 0.2905€ 02 0.37T18E 02
0.9980F 03 0.9982E 03 C.6388BE 03 D.7263E D3 D.9294E 03
0. 0. 0. G 0.
0. 0. C. 0. 0.
0.2994E Qo 0+299%E 04 C.2096E 04 0.2179E 04 0.278BE 04
0.4792F 05 0.47T93E 05 0. 5899E 08 0.78B3E 06 0.1704E 07
CCMPUTECD RAC. CACTIVITY CONTENT OF WASTE TANKS
SAMPLE PROBLEM
BA-13T CE-144 PR-144 PH-147 TANK
CURIES TQTAL
0.4821E 03 0.9052€ 03 0.9053E 02 0.9542E 03 0.1029E 05
0.3845E Q5 0.96%6E 0& 0.965TE 04 0. 1603 06 0.5842E 07
0.9183E 03 0.92B4E 03 0.92B5E 03 Q0.3787E 03 0.1145€ 05
0. Q. 0. 0. Q.
0. 0. 0. O 0.
0.T629E~05 0.4768E-06 0.476BE~06 0.4T68E~048 0.2503E-0%
0. Q. T Qa, 0.
0. Q. Ce Q. Q.
0.9183E 03 0.9284E 02 0.9285E 03 C.9787E ©3 0.1166E 05
D.4362E 03 0.2321E 02 0.2321F 02 0.2447E 02 0.13563E 04
0. 0. 0. 0. 0.
C. 0. 0. Oa 9.
0.4120E 05 0.9684E 06 0.9685E 064 0.1632E 06 0.5877TE 07
. 0. 0. 0. Q.
0.8310E 03 0.9238E 03 0.9238E 03 0.9738E 03 0.1133E 05
Q.8723E 02 0.4642E 01 0. 4642E 01 0.4893€ 01 0.2739€ 03
CG. T43BE 03 0.9192E 03 0.9192E ¢} 0.9689E 03 0.1111€ QS
0. 0. G Q0 Q.
0. 0. O. 0. [+
0. 0. C. 0. Qe
Q. 0. 0. 0. 0.
0.1T745E 03 0+92B4E O} 0.9285€ 01 0.9787E 01 0.5417€ C3
0.9183E 03 0a«3284E 03 0.9285E 03 0.9787€ 03 0.1156E 0%
0. 0. Oa 0. 0.
0. 0. Q. Qe Q.
0.2755€ 04 0.2785E 04 0.2745E 04 0.2936E 04 0. 3497E OS
0.43956E 05 0.9712E 06 CeSTLZ2E 06 Q. hO01E 06 G.5912E 07
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RU-106

0.8507E 03
0.5254E D5
0.9452E 03
0.
0.
0.19C7E-05
Q.
0.
0.9452ZE 03
0.3452E 02
C.
0.

0.5538E 05

0.
0.9263E 03
0.1B30E 02
0.9074E C3
0.
0.
0.
0.
0.3781E 02
0.9452€E 03
0.
C.

0.2836E 04

0.5821€E 05

HEAT DQUTPUT,

TOTAL
0.1231E 03
G.BQSBE 05
0.1380E 03
0.

0.
0.2863E-06
0.
C.
0.13B0E 03
0.1493E 02
Q.
Q.

0.BOS9E 05

0.
0.1350E 03
0.2987E 01
0.1320E 03
0.
0.
0.
0.
0.59T3E 01
0.1380E 03
0.
0.

0.4140E 03

C.8140E 05

RH=106

0.850TE 02
0.5254E 05
0.9452E 03

Q.
0.

0. 1907E-05

D.
0.

0.9452EF 03
0.9452E 02

0.
0.

C.5538E 05

0.

0.9243E 03
0.1890€ 02
0.9074E 03

0.
0.
0.
0.

0.3781F 02
0.%452E 03

0.
0.

0.2836EF 04

0.5821F 05

BTU/HR.

SUPERNATE

C.1493E
C.1068E
0.,29BTE
Q.

G.
0.2863€~

0.
0.
0.2987€
0.T4s7E
0.
0.

0. 1150€

0.
C.2688E
0.2987E
0.2389E
0.
0.
LS
0.
0. 5973E
0.2787F
0.
0.

0.8960E

0. 1159E

02
05
02

06

02
03

Q5

02
0l
0z

ol
02

05



COMPUTED RADIQACTIVITY CONTENT OF WASTE TANKS
SAMPLE PROBLEN

ALPHA EMITTERS

TANK U238, U=235, PU-239, PU~-238~-2139,
NOo THOUSs LB. KGw KG.o CURIES
1 0.5000€ 01 0.1500€ Ol 0.1200E 01 0. 1333E 04
2 0. 0. 0. 0.
3 C. 0. 0. C.
4 G. Q. 0. Qe
5 0. 0. 0. Oa
[ 0. 0. 0. 0.
7 0. 0. 0. [
a 0. 0. 0. O.
17 0. 0. O. Qe
13 0. 0. 0. 'Y
19 0. 0. 0. Q.
20 0. 0. [+ C.

TOTAL 0.5000€ 01 0.1500E 01 0.:200E 01 0. 1333E 04

9 Q. 0. 0. o.
10 a. 0. 0. o.
Il 0. 0. Q. Ca
12 0.5000E 01 0.1500E 01 0.1200€ 01 0.1333E 04
L3 d. 0. 0. [+
L4 0. 0. C. 0.
IS5 a. 0. 0. [+2%
16 ad. 0. 0. Q.
21 a. 0. . 0.
22 0. 0. 0. 0.
23 0. 0. 0. 0.
24 0. 0. 0. 0.

TOTAL 0.5000E 01 0.1500E 01 0.1200E 01 0. 1323E 04

JOTAL 0.1000E 02 0.3000E 01 0.2400E 01 0.2666E 04

SAMPLE PROBLEM

SUMMARY SHEET FOR THIS JCB.

TANKS DECAYED FCR 30. DAYS '

FILE NUMBER 0 WITH THIS DAYE 0./ 0./ (0. WAS USED AS THE STARTING POINT

EILE NUMBER 1 WITH THIS DAYE 65./ 2./2C. SHOULD BE USED AS THE STARTLNG POINT FOR THE NEXT JOB.
THE CURIES IN THE LIBRARY FILE WERE CHANGED & TIMES

THE PARTITLION FACTORS WERE CHANGED & TIMES

FHE ALPHA EMITTERS WERE CHANGED 0 TIMES

THERE WERE 4 CHARGES ADDED TO THE SYSTEM

THERE WERE 4 INTERTANK TRANSFERS

THERE WERE 2 ADDITIONS T THE ALPHA EMITTERS

- 4o o




