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RETRIEVAL i ] !
Waste Transport total |
Onsite Truck 1.25E+04]
1 Total 1.25E+04
Construction i
Offsite Truck tripsfyr  |kmitrip  {yr total
concrete 4.80E+02| 1.40E+02| 2.00E+01| 1.34E+06
raw material 4.50E+01| 8.00E+02] 2.00E+01| 7.20E+05
equipment| 2.50E+01] 1.00E+04| 2.00E+01| 5.00E+06
miscellaneous 5.20E+03| 1.40E+02] 2.00E+01] 1.48E+07
steel W-314 5.30E+01] 8.00E+02 4,24E+04
cement W-314 1.00E+02| 1.40E+02 1.40E+04| Total 2.17E+0Q7
Offsite Rail | tripsiyr  lkmitrip  yr total _
Jraw material 1.00E+01| 8.00E+02] 2.00E+01| 1.60E+05]|Total 1.60E+05
~ Onsite Truck | ,
|borrow W-314 1.38E+03| 1.00E+01 1.38E+04| Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck _ trips kmvitrip total
borrow - T 1I38E+08 ] 1.00E+01 5.20E+05]
Total 5.20E+05
Oitsita Truck trips ken/trip . total
concrete &0 froy: 1.40E+02 4.06E+06
[ Tsteel __7. 1.3 +oif| 800E+02 7.60E+06
“itripsfyr  lkmiftrip  lyr
~- |miscellaneous © ~..' 5, 5£#+¢ 3 1.40E+02| 1.00E+01| 7.28E+06
- B o Total 1,89E+07
Processing :
.. - - Offsite Truck tripsfyr  |kmitrip  jyr total
i _r]glassformerichem -[{36+0 3 8.00E+02| 1.95E+01} 3.59E+05
miscellaneous - |Rog o3| 140E+02] 1.95E+01| 1.42E+07
T i SR : Total 1.46E+07
Offsite Rail . Itripsfyr © |kmftrip |y total
_. [otassformerfchemy _ 2-7&+0 | 6.00E+02] 1.95E+01| 4.06E+06
Y ' Total 4.06E+06
VITRIFIED HLW TRANSPORT
Offsite Rail - | trips kmitrip total
N Yucea Mountain < @.35E+07 2.93E+03 4,.98E+05] -
- -] Total 4,98E+05
CLOSURE
Onsite Truck cu yd tripfcuyd lkmftrip  jtotal
il 9.86E+05| 1.00E-01} 1.00E+01| 9.86E+05
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EX SITU INTERMEDIATE SEPARATIONS ALTERNATIVE i P
RETRIEVAL 1 5
Waste Transport Hotal
Onsite Truck | 1.25E+04
I Total 1.25E+04
Construction |
Offsite Truck tripsfyr  |kmitrip  Jyr total
concrete 4.80E+02} 1.40E+02} 2.00E+01| 1.34E+06|
raw material 4,50E+01| 8.00E+02] 2.00E+01| 7.20E+05
equipment] 2.50E+01]| 1.00E+04| 2.00E+01] 5.00E+06
miscellaneous 5.20E+03] 1.40E+02] 2.00E+01] 1.46E+07
steel W-314 5.30E+01] 8.00E+02 4.24E+04
cement W-314 1.00E+02| 1.40E+02 1.40E+04|Total 27E+07
Offsite Rail | tripsfyr |kmvtrip  |yr total
]raw material 1.00E+01} 8.00E+02] 2.00E+01; 1.60E+05|Total 1.60E+05
Onsite Truck | ,
|borrow W-314 1.38E2+03| 1.00E+01 1.38E+04|Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips kmitrip total
borrow . [2il3 £roB] 1.00E+01 5.20E+05
. Total 5.20E+05
OQifsite Truck trips kmvtrip total
concrete : 65/5'1604 1.40E+02 4.06E+06
, |steel -","7;9 :2YFpy 8.00E+02 7.60E+06
_ “ltripsfyr  kmitrip  fyr
. -—. |miscellaneous - 5 54 f703)| 1.40E+02] 1.00E+01| 7.28E+06
e Total 1.89E+07
Processing .
} Nifsite Truck tripsfyr  jkmitrip  Jyr total
= - .‘glassformer/chem 2.03£+03 8.00E+02| 1.95E+01] 3,59E+05
---=< miscelianeous i? Yéto 3, 1.40E+02| 1.95E+01| 1.42E+07
o Total 1,46E+07
Offsite Rail | . cJtripsfyr lkmitrip yr total
glassfonnerlchemwl: 2-9&+02:| B.00E+02| 1.95E+01| 4.06E+06
[~ T - Total 4.06E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | trips kmtrip total
- Yucca Mountain__ -7 (3 .| 2.93E+03 4.98E+05
: : L Total 4 98E+05
CLOSURE
Onsite Truck cu yd frip/cu yd  |kmiftrip total
fill 9.86E+05; 1.00E-01| 1.00E+01| ©.B6E+05
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RETRIEVAL i
Waste Transport f total
Onsite Truck | 1.25E+04
[ I Total | 1.25E+04
Construction |
Offsite Truck tipslyr  |kmitrip  |yr total |
concrete 4.80E+02] 1.40E+02} 2.00E+01| 1.34E+06 I
raw material 4.50E+01| B.00E+02| 2.00E+01| 7.20E+05 |
equipment| 2.50E+01] 1.00E+04] 2.00E+01] 5.00E+06
miscellaneous 5.20E+03| 1.40E+02| 2.00E+01| 1.46E+07
steef W-314 5.30E+01| 8.00E+02 4.24E+04
cement W-314 1.00E+02| 1.40E+02 1.40E+04|Total 2.17E+07
Offsite Rail | tripsiyr  lkmitrip  |yr total
jraw material 1.00E+01} 8.00E+02} 2.00E+01| 1.60E+05|Total 1.60E+05
Onsite Truck | .
- |borrow W-314 1.38E+03} 1.00E+01 1.38E+Q4{Total 1.38E+04
VITRIFICATION
Construction
Onsite Truck trips krvtrip total
borrow  JALTF#e5 | 520F+64] 1.00E+01 5.20E+05
Total 5.20E+05
Oiisitz Truck trips krovtrip Hotal
~=>  [concrete |5.45570d|:2.90E+04] 1.40E+02 4,06E+06
e —, |Steel #31 &+ o6 3 8,50E+03] 8.00E+02 7.60E+06
“|tripslyr lkmitip  jyr .
e, {iSCellaneoUs 7, sy, 5208403 1.40E+02| 1.00E+01] 7.2BE+06
7 Total 1.89E+07
Processing .
1.0 £+, Offsite Truck tripsfyr _ [kmftrip  jyr total
rseo o |glassformerichem  238F+61) 8.00E+02| 1.95E+01} 3.58E+05
e | miscelianeocus 5:20E+03] 1.40E+02] 1.956+01| 1.42E+07
Vo1t - Total 1.46E+07
Qffsite Rail Sekrxapnitipsfyr  fkemftip  jyr total
wwwea  |glassformer/chemir-2.60E+02| 8.00E+02] 1.95E+01| 4.06E+06
1.4 groY : Total 4.06E+06
VITRIFIED HLW TRANSPORT
Offsite Rail | fips kmtrip total
~zzzs  |Yucca Mountain e 1:70E+02] 2.93E+03 4,98E+05
' 4.35 Zr Al Total 4,98E+05
CLOSURE
Onsite Truck cu yd trip/cu yd  tkmftrip total
1l 9.86E+05| 1.00E-01} 1.00E+01| 9.86E+05
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Table B.10.03 Re:ourc

Sl B0

,7194,] 215" ?é

‘eisioapeninaapend J11

Resourcs Phasa No -\cno‘” £ Sim/—\/ ‘ A=l
Altermady Incermediace ﬂ.t/xf" q
ive Separations . 107
) Alternative IHUJD’VU J’A&/ . cf/?"if"ﬂ-’ 7arﬂﬂ~ o .
fand, permanendy Total {7 0 . /;{&J_G’W - W L
committed (hectarss) - M o wir s M
(Long-term commitment | Construction/ § O 7 ﬂ M (a"’ \BA‘J 40 T
of radiologicaily Operation D g 7 Hew -~ /
sonuminated arss) - e Hf,g/’a 1> ¢o M W X1
Closurs 7 33 f"{/ M .
Land, incremental Toul 0 ! t,{ g g >
t=mporarily committad 108 b : il
{hecaares) (area Construction/ | 0
disurbed during Optration &
construction and
operations) Closurs 0 24
| Borrow Pit Disurbed | McGes NIA -
Arza (hecrares) based on | Ranch =
an sxcavation depth of 3
matzrs Pit 30 N/A 57
Vemit NIA 27
Quarry -
Warar. Total “Sanitary plus | 1522406 . = - -
(cubic mer2rs) Raw Wager LATE=0T 2-Ho £o] 336 MT& LrE+e"
Watsr, Sanitary Toal NR , .. i
{cubic meszrs) 3.6E+06 5-43 Ltole .46 Etat 0.4 &tob
Construczion | N/R $.0E+05 .
Operation NR 3.1E+06 S anE406 | LGCoEtot 3.9Y E 4ol
Closure NR 5.0E+0%
Water, Raw Toal 1.5E<06 . i 8.- . _
(cudic meters) LOTE+07 /.325:;07 1‘07 /'33 E}1o7
Conscruczion | N/A N/R
Operaion " | 1B+ V| om+0r | J.g22200 | 2986497 1.33£ 447
Closure NIA N/R
Energy . Taal 1L1IE+03 enn 1 -
EIe:mc:rv(Gwh) 9.07E+03 /'365’*‘?.'{ {"?31-‘1"0"{ I /3 ol
]
Operation - LIE<O3 LA e pid
90E+05 | .g5ctey | L 9ie40y {12 & toy
Closurz NIA NR - ;
Gasoli sDic meers, Toual N/A .
asoline {cubi n ) h 3.0E+03 4.0 wiod g.07c403 G. 002403
Construction | N/A H 7 65203
rati NR . -~
Operation NIR SulEto] 77.3E+60 %400
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Table B.10,0.3 Resource Sy

=y

Resourcs Phase No Actio]  Ex Sit ’? s ,od“ 3
. . ; At
Alternatiy [ntermediate n &
Separations |
Alternative
. —
Diese! (cubic maters) Toai 125404 [3.32E+04 447+ 04 I OIE+V5 %9404
Construction | N/A JIES0 i
Ogeration 22402 |1LOIE+05 7 3:3-31:'-!'03 I-?‘l""—‘la‘{ 2.9 440
Closure NIA  |5.62E+04
Kzrosane (cubic meters) | Operation NIA 53804 q,éfc £ty l.oge? oS5{ 7. AE£F04
Matarials: Toal NIA 7.39E+05 L7 gvol | [ Ld Bl | Tl5 £ro0:
Conctorz i - - - - -~
(cubic retars) Construction NFA 5.4E+05 €‘¢?£ t0d I 93 E+°5 o3 E ¥o
Qperation NIA 1.7E+03 SRNY.YA Le98+6C | 3.5 3o
DACERET
Closure NIA 1.9E+04 : o
Carbon Stezl Toal [E+03 | L&$E+0S LISE 46| 32064657 | .95 Fros
(mezric tons) oy e
Construction | N/A | LOTE+05 [-07cH0Y Lo7¢t+05 | Lolgpes
Operation 1E+03 iNfR $ M Fied | 2016163 {0l
o S Z
Closure NIR {oE+0 )7 i &7 - _—r:?—'z:T L EFed .
- =7 T R -t TrtTH _‘i"_"_‘_:'_‘_:;.‘f.l._._--—--—-ﬁf?“r: 7o
S ST R e conmrion | WA —— TS N 3 O N 73 Fre
AP ZE A s A iy R S W bom ;égﬁ
Haslloy/Inconel (me) Construction | N/R 235E+03 N
Glass Formers (mo) Operation | Mra | 2.94E+05 Boeted | L-20 Etos | 34T 08
YIEEEN HE® - -
Procass Chemicals (mt) { Operation NIA {.50E+03 > j SASESS| 5. 916408 | H- 21 EL0
=3
Buik suffur cement Operation NIA ] M hpd 1.lif o5
suffur (o) L30E+05 | 13 Qalaped | TLEROT | e
dicyclopentadine {me) 348205 i 594 Bhod T.2d £40% 4e2q €403
oligomer (me) 3A4E+GS i 3156403 7- 2w £te3
fon exchange media Qperation NIA. 2EL02 ) 3,
{cubic metars) : ‘i.
Borrow Sits Sik Closure NIA 5.26E+05 *-;_3
{cubic meters) - ‘Cﬁ
Borrow Sitz Sandand § Toal - NIA 1. 6BE-06
Gravel {cubic meters)
- . Constryction  § N/A SATE+0S
Operation N/A NIA
Closurs NIA 1 1.36E+06
Borrow Site Basalt Closurs NIA i| 3.052+05
{cubic mer2rs) ;
Asphalt (cubic mezars) Closure NiA : 3O7TE=0 %
deisieopendicopensd. 2l ] .5( 7
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'I'ahle B.10.0.7 Transportation Summary by Tank Waste Allemnlive

Alternutive Ra!l Transport, Distaice (km) Truck Transport, Distance (km) Employee Vehicte
. Distance (km) -
Onsite OfTslte Onslie Offsite )

No Action N/A N/A N/A N/A 2.81E+09

Long-Term 0 0 J24E+05 22803407 2.91E+09

Management .

in Site Filt and Cap 0 0 _ 5.63E+06 1.29E +05 7.05E+08

In Site Vitrification N/A 2,10B+405 6.83E+06 221E+07 1.32E+09

Ex Sita Intermediate | N/A 4715306 779E+06 $:528407 2.31E+09

Separations L2 406 H50ELOT™W |Tg3e 1l

Ex Situ No * N/A 7:58B4-06 5:93E+06 ) 4:23E+07- J.06E+09

Separattons Iy T YAy i gyt €1

~(Mitrification} —- ¥ 65 . @ 6'&’7‘4‘! 7 b

Ex Sitt No N/A 4:31E+06 P “5:93E+06 4:238+07 LOGE+09

Separations q, §5ETI0 663 2406 | 5936107

(Calcination) -

Ex Situ Extensive N/A 8:340+06 6 T=8BE+06” 0 5:91E+07- ¢t 2.19C+09

Separations g 5CET0L .93 tt06° 141G EFog”

EEx Situ/in Situ N/A 236F+06 6:55E+06 ) 277807 ) }.A4E+09

- Combination: 3.3( [FHo6 .33 £406 S ot ten & Q

Phased N/A 1L.ME+05 1.05E+06 LTE+07 4.76E+08 é

Implementation ~

(Phase ) J
L&

Plrased NIA 27412406 '6;30E+06- 2:98C+07 * 1.12E+09 :‘r) \

Implementation wey Fel g.0l £+ 1 G.na2 £tety . 1o

(Phase 2) ;g ¢

Nuotes: \

N/A = Not Applicable %,
(1) QLo it 36l tes= Cral o 42

A v e
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| Table B.10.0.7 T'ransportation Sunumary by Tank Waste Alternative
2 Allernatlve Rail Transport, Distance (km) Truck Transport, Distance (km) Employee Vehicle
- Distance (km)
Onsite Offsite Onsile Offsite
3 No Action N/A N/A N/A N/A 2.81E+09
4 Long-Tenn 0 0 3.24E+05 228407 -1 291E409
5 Management
6 In Situ Fill and Cap 0 0 5.63E+06 1.29E 405 7.055 408
7 tn Situ Vitrfication N/A 2.10E+05 6.83E+06 2.27E+07 1.32E+09
B Gx Sta Intermediate | N/A 4 HEH06 F9E+06 5526407y | 2016 +09
=X Silu bina Frob - ) Yrdocros
Y Separations : MALte /L4 1% Ao &Ae
) Ex Situ No N/A T58E+06 5:935E+06 4:23E+07 1.06E +09
i Separations U.FErSY 3.86 4070 |Segoror ()
2 {Vitrification) 450 _
3 Ex Situ No NIA 4:33E06 $:93E406= 4235407 Jresevos VT r
4__',1\3___ _Separations - Fas &Etob Lol &to ’7(.') 1435 toY R
5 S {Calcination)
= —— 7
} Ex Situ Extensive N/A B3 06. 7886406~ 5:91-E=Fﬂ“f£s]é;o 2.19E+09
! Separations BEC £F 06 9.8+ oQ,( ) f—%—&{{}dﬁ
T T ra
b | ek Sitwn S N/A | 236106 6558+06 ¢y | 25500 7 | Laar 00
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5.10.3 Raﬂ Traffic

Rail traffic volumes would be relatively small for- all EiS altematives, and smallimpacts
on the rail systems would be expected (Table 5.10.2). The No Action, Long-Term
Management and In Situ ill and Cap aittiamatwes would involve no rail traffic, The In -
Situ Vitrification slternative would involve only 16 rail trips per year for transporting
construction materials and chemicals used during operations to the Site,

The Ex Situ Intermediate Separations altemative would involve an average of 200 rail
trips per year to deliver materials to the Snte during construction and operations phases,
and 84 rail trips per year to transport HLW to the nation's HLW repaository, From 2018
to 2024, when both wasta procassing mperahors and HLW shipments are ongoing,
total rail traffic would be 284 trips per year (24 trips per month).

The Ex Situ No Separations altemnative {vitrification) would require 80 rail trips per year
during construction and operations and 735 rall rips per year for HLW transport 1o the
HLW repository. During the 2017 to 2019 period when operations and HLW shipments
. overlap, & total of 815 rail trips per year (68 rail trips per month) would be expected.

The calcination option for the No Separations aiternative would involve 80 trips per year
during construction and operations, 271 HLW shipments per year o the national
repository, and a combined peak (2017 {o 2019) of 351 rail trips per year (20 trips per
monthi).

The Ex Siiu Exiensive Separations alternative would involve the largest number of rail
trips 10 the Site dunng construction and operations phases (485 trips per year), but the
smailest number of HLW shipments to the national repository (40 tnps per year})., From
2020 to 2024, when both operations and HLW shipments are ongoing, rail trips would
average 525 per year (44 per month). 'lTne Ex Situ/ln Situ Cambination ajitemative
would require 100 rail trips to the Site during construction and operations and 42 HLW
rail shipments per year to the repocitory] From 2019 to 2024, when both operations and
HLW shipments are ongoing, rail trips would average 142 per year (12 per month).

Phased implementation (Phase I} would involve 20 rail shipments per year o bring
materiais onto the Site, but no offsite shipments of HLW. The fotal Phased
implementation attemative would requlre 408 rail shipments per vear during
construction and operations, 83 rai shxpments per year fo the HLW repository, with a’
peak of 191 rail trips per year {16 il tﬂp« par month) from 2019 to 2028 when both
operations activities and HLW shipments are ongoing.

Rail traffic volumes associated with the capsule altematives would be minimal. The
Capsules No Action and On-Site Daspoad. siternatives wouid involve no rall traffic. The
Overpack and Ship altemative would snyo!ve & rail shipments of HLW per year to the
nationai repository in 2028 and 2029 only. Rail trips associated with the Vitrify With
T[ank V:aste attemnative are included in the rail trips estimated for the tank waste ex situ
altematives '

F
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Table 9-7. Transpomnon in Support of Proccssmg (Umts as Indwated)

Route location . Portland/Seattle
(State mileage) (400 kilometers)
Roadtype ) Asphalt
(gravel or asphalt)
Number of trips per year @
Truck 513
Jrain @ ' 637
Route location
(State mileage) 1,330 @
Number of overpack canisters : 125 @
Number of total trips by train : . 10©
Notes:

Baged on yearly loads of glass formers a.ud other cold chemicais. Resins are transported by truck,
T'rains consist of 130-ton railcars with 20 cars per train.

*Mileage based on travel from Hanford to Yucca Mountain per Table 3-7 (TRW 1995),
Information provided by Hanford Railroad - Treosportation. '

“Based on 4 canisters placed in 4 Hanford overpack canister,

3Based o the transportation of 10 multi-purpose camisters by 10 railcars per week from Haaford to
future repository.

For additional information, see Appendix F, and also Jansea, G., 1995, Baabtp Iry"ormaan for
Deata Tables in"Extensive Separations Alternative Engineering Data Package,
WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington. -
TRW, 1995, Assessment of Pre-Closure System Cost and Health and Safety Impacts of Hanford

High-Level Waste Vitrification Options on the Civilian Radioactive Waste Management System
A0O000000-01717-5707-00003, Rev, 0, TRW Environmental Safety Systems, Inc., Vienna, Virginia.
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To Mare Nelson

From Alex Nazarali
Date June 21, 1996
Subject Cumulative Risk to the Columbla River User Local Population over 10,000 Years

The cumulative risk to the Columbia River user in the TWRS Draft EIS (Appendix D, Table
D.5.14.3 and Volume One, Table 5.11.6) was calculated based on the unit dose factors generated
by the DITTY computer code and published in Appendix F of the Disposal of Hanford Defense
High-Level, Transuranic, and Tank Wastes Final Environmental Impact Statement (HDW-EIS).

The DITTY code has undergone significant modifications since the HDW-EIS was published.
The new version of the DITTY code uses ICRP Publications 26 and 30 (ICRP 1977; ICRP 1979)
instead of ICRP Publication 2 (ICRP 1959).

The new version of the DITTY code was run to estimate the cumulative dose for the TWRS
Final EIS. The input/output of the DITTY code for each alternative and the new table that
summarizes the cumulative dose and risk to the Columbia River users over 10,000 years are
enclosed. The enclosed table will replace Tables D.5.14.3 and 5.11.6.

Note: The Ftrans.dat file in the DITTY code, which is the PNL food transport factors library was
modified by Alex Nazarali on 6/16/96 for the new runs. In this modification, the leaching factors
for neptunium and uranium changed from 3.3E-03 and 1.3E-03 respectively to 0.8. This change
makes the leaching factors of neptunium and uranium consistent with carbon, iodine, and
technetium. These five constituents are transported from the tanks to the receptors with the same
transport properties. The leaching factors were different in the DITTY code, which should be the
same for our analysis.



Table D.5.14.3 Estimated Fatality, Population Dose (person-rem), and Maximum Incremental
Dose (mrem) for the Columbia River User over 10,000 Years for all Alternatives

Alternative Total Fatality Cumulative Maximum
in 10,000 years Population Incremental Dose
Dose! in mrem
(Person-rem) (Year Received)
No Action 2.7 5460 0.82 (2900)
Long-Term Management 22 4400 0.75 (2830)
In Situ Fill and Cap 25.4 50800 0.15 (12000)
In Situ Vitrification 1.00E-06 0.002 0
Ex Situ Intermediate Separation 0.5 896 0.005 (9060)
Ex Situ No Separation 0.5 896 0.005 (9060)
Ex Situ Extensive Separation 0.5 896 0.005 (9060)
Ex Sitw/In Situ Combination 2.2 4420 0.02 (12000)
Phased Implementation 0.5 896 0.005 (9060)

! The ICRP Publication 60 dose to risk conversion factor of 5.0E-04 cancer fatality per rem
is used.



DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
P .

C14

1129

NP237

TC99

U238
&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0., ‘
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6, '
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920. MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3%0.84,

&END

5

Cl14 5

1990. 0.0

2219. 0.0

2220. 8.0125

2845. 8.0125

2846. 0.0

1129 5

1990. 0.0

2219. 0.0

2220. 0.0256

2845. 0.0256

2846. 0.0

NP237 5

1950. 0.0

2219. 00

2220. 0.106

2845. 0.106

2846. 0.0

TC99 5

1990. 0.0

2219. 0.0

2220. 49.68

2845. 49.68

2846. 0.0

U238 5



1990.
2219.
2220.
2845.
2846.

0.0
0.0
0.7696
0.7696
0.0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)

Executed on: 06/18/96 at 10:54:15.6 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: | ®

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: ' )]

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: 30

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (3D

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

-------------

Growing

Pathway  Period Yield Consumption Péthway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)
LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 84E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 : SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : LOE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: Date:




DITTY f)ose Calculation Program
(GENII Version 1.485 3-Dec-50)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) =-rrn-rsnmenennme

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

Cl4 4 63E-01 5 8.8E-01 6 8.8E-01 7 8.8E-01 8 8.8E-01
9 8.8E-01 10 8.8E-01 11 8.8E-01 12 8.8E-01 13 2.0E-01

TC99 4 49E+02 5 6.8E+02 6 6.8E+02 7 6.8E+02 8 6.8E+02
9 6.8E+02 10 6.8E+02 11 6.8E+02 12 6.8E+02 13 1.5E+02

1129 4 13E+00 5 1.8E+00 6 1.8E+00 ‘7 1.8E+00 8 1.8E+00
9 1.8E+00 10 1.8E+00 11 1.8E+00 12 1.8E+00 13 4.0E-01

U238 4 39E+01 5 54E+01 6 5.4E+01 7 54E+01 8 5.4E+01
9 54E+01 10 54E+01 11 5.4E+01 12 5.4E+01 13 1.2E+01

NP237 4 54E+00 5 74E+00 6 7.4E+00 7 7.4E+00 8 7.4E+00
9 7.4E+00 10 7.4E+00 11 7.4E+00 12 7.4E+00 13 1.6E+00



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,0600 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 3 |

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 4

'Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

until until
5 2270. 2.63E+02
6 2340. 6.52E+02
7 2410. 1.11E+03
2 2480. 1.63E+03
o 2550, 2.22E+03

10 2620. 2.88E+03

11. 2690. 3.60E+03

12 2760. 4.39E+03

13 2830. 5.25E+03

14 2900. 5.46E+03

until until
4 2 . + '

14 1 000.}?:4‘33 03

Dose in units of person-rem,
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 5

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective " Effective Percent
Radio-- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 1.1E+00 5.0E-05 1.1E+00 0
TC99  1.5E+03 9.3E-04 1.5E+03 27
I 129 9.2E+01 2.9E-04 9.2E+01 1
U 238 6.6E+02 1.4E-04 6.6E+02 12
TH234 6.9E-02 9.0E-02 1.6E-01 0
PA 234 23E-04 14E-02 1.4E-02 0
NP 237 3.2E+03 1.6E-02 3.2E+03 58
PA 233 © 32E-02 3.8E-01 4.1E-01 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 6

Maximum Dose Increment Received By Population
In Year 2900 (70-yr Time Period Number No: 13)

1 Weighted

Cumulative Cumulative

Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.1E+02 2.5E-01 2.7E+01
Breast  2.9E+01 1.5E-01 4.3E+00
R Marrow  1.0E+03 1.2E-01 1.3E+02
Lung 2.9E+01 1.2E-01 3.5E+00
Thyroid  1.1E+03 3.0E-02 3.3E+01
Bone Sur  1.3E+04 3.0E-02 3.8E+02
Stomach  2.7E+03 6.0E-02 1.6E+02
Kidneys  6.9E+02 6.0E-02 4.1E+01
LLInt. 5.5E+02 6.0E-02 3.3E+01
Liver 53E+02 6.0E-02 3.2E+01
UL Int.  2.0E+02 6.0E-02 12E+01

Cumulative Effective Dose Equivalent 8.6E-+02
External Dose 7.9E-02

Lifetime Effective Cumulative
Dose Equivalent 8.6E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 7

Maximum Dose Increment Received By Individual (rem)
In Year 2900 (70-yr Time Period Number No: 13)

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  1.6E-07 7.5E-12 1.6E-07 0

TC99  2.3E-04 1.4E-10 2.3E-04 27

1129 14E-05 44E-11 14E-05 1

U 238 99E-05 2.0E-11 9.9E-05 12

TH234 1.0E-08 14E-08 2.4E-08 0
PA 234 3.5E-11 2.1E-09 2.1E-09 0

NP 237 4.8E-04 24E-09 4.8E-04 58
PA233 4.8E-09 5.7E-08 6.2E-08 0

Goomey -



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 8

Population Internal Dose To Organ by Radionuclide
In Year 2900 (70-yr Time Period Number No: 13)

Radionuclide . . Lung Stomach S Int. UL Int, LL Int. Bone Su R Marro Testes

C 14 1.8E-01 1.8E-01 1.8E-01 1.8E~01 1.8E-01 2.2E-01 2.2E-01 1.8E-01

TC 99 2.5E+01 2.7E+03 4.9E+01 1.6E+02 4.4E+02 2.9E+01 2.9E+01 2.5E+01
I 129 3.2E-02 4.5E-02 2.8E-02 2.8E-02 2.8E-02 3.8E-02 4.2E-02 2.6E-02

U 238 4.0E+00 5.4E+00 7.8E-+00 2.7E+01 7.8E+01 1.4E+03 9.3E+01 3.7E+00
TH 234 8.0E-05 3.0E-03 7.2E-03 4.3E-02 1.3E-01 6.0E-05 5.1E-035 6.8E-06
PA 234 9.4E-07 4.6E-05 9.4E-05 2.0E-04 1.6E-04 1.7E-06 4.8E-06 1.4E-06
NP 237 7.0E-02 6.5E-01 1.6E+00 8.5E+00 2.6E-+01 1.1E+04 9.2E+02 7.8E+01
PA 233 2.2E-05 1.5E-03 4.1E-03 1.8E-02 5.3E-02 5.1E-04 3.6E-04 1.1E-04

Total internal 2.9E+01 2.7E+03 5.8E+01 2.0E+02 5.5E+02 1.3E+04 1.0E+03 1.1E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 1.8E-01 1.8E-01 1.8E-01 0.0E+00 0.0E+00
TC 99 2.5E+01 2.5E+01 6.2E+(02 0.0E+00 3.4E+01
I 129 2.8E-02 6.7E-02 4.8E+02 0.0E+00 0.0E+00
U 238 3.9E+00 3.7E+00 3.9E+00 6.9E+02 0.0E+00
TH 234 8.5E-05 9.8E-06 8.7E-07 0.0E+00 1.2E-05
PA 234 2.0E-05 3.1E-06 1.1E-07 5.1E-06 3.7E-06
NP 237 7.8E+01 6.2E-02 4.6E-02 0.0E+00 5.0E+02
PA 233 1.3E-03 1.4E-04 2.6E-06 1.8E-04 1.2E-04

Total internal 1.1E+02 2.9E+01 1.1E+03 6.9E+02 5.3E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 2900 (70-yr Time Period Number No: 13)



Air .
Submer- Exter-
Radionuclide sion nal

C 14 9.9E-12 7.9E-06
TC99 1.2E-10 1.5E-04
I 129 7.5E-11 4.6E-05
U 238 3.5E-11 2.1E-05
TH 234 5.6E-09 1.4E-02
PA 234 8.0E-10 2.2E-03
NP 237 4.9E-10 2.5E-03
PA 233 7.9E-09 6.0E-02

Tot ] external 1.5E-08 7.9E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 9

Population Internal Dose To Organ by Exposure Pathway

In Year 2900 (70-yr Time Period Number No: 13)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  2.8E-01 8.0E-05 1.3E-05 3.4E-05 8.4E-05 4.6E-01 3.6E-02 3.4E-03
Ingestion (Terr) 2.7E+01 2.7E+03 5.3E+01 1.8E+02 4.9E+02 5.8E+03 4.8E+02 6.0E+01
Ingestion (Aqua) 2.1E-01 2.0E+00 9.0E-01 4.1E+00 1.2E+01 4.6E+03 3.8E+02 3.2E+01
Drinking Water 1.8E+00 5.3E+01 3.95+00 1.4E+01 4.0E+01 2.4E+03 1.9E+02 1.5E+01

Total internal 2.9E+01 2.7E+03 5.8E+01 2.0E+02 5.5E+02 1.3E+04 1.0E+03 1.1E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  3.4E-03 9.6E-06 8.1E-05 4.7E-04 2.0E-02
Ingestion (Terr) 6.0E+01 2.7E+01 1.0E+03 4.4E+02 2.5E+02
Ingestion (Aqua) 3.2E+01 2.1E-01 9.6E-01 1.2E+01 2.0E+02
Drinking Water 1.5E+01 1.8E+00 6.2E+01 2.4E+02 8.3E+01

Total internal 1.1E+02 2.9E+01 1.1E+03 6.9E+02 5.3E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
D .
Ci4
1129
NP237
TC99
U238
&INPUT IWAT=1, IPATH=2, LUW=], [POPL=2,
CFL0=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6, ;
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
Cl4 5
1990. 0.0
2219. 0.0
2220. 8.7092
2795. 8.7092
2796. 0.0
1129 5
1990. 0.0
2219. 0.0
2220. 0.0278
2795. 0.0278
2796. 0.0
NP237 5
1990. 0.0
2219. 0.0
2220. 0.1151
2795. 0.1151
2796. 0.0
TC99 5
1990. 0.0
2219. 0.0
2220. 54.00
2795. 54.00
2796. 0.0
U238 5



1990.
2219.
2220.
2795.
2796.

0.0
0.0
0.8365
0.8365
0.0




DITTY Dose Caleulation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)

Executed on: 06/18/96 at 10:54:24.7 Page 1
-= DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: )]

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

--—- MASTER RADIONUCLIDE CONTROL LIST
Cla TCO9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+0! MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMINGTIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec): 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.OE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: ' Date:

Input Checked By: Date:




DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) -------=snne-esems

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C14 4 3.6E+01 5 5.0E+01 6 5.0E+01 7 5.0E+01 8 5.0E+01
9 5.0E+01 10 5.0E+01 11 5.0E+01 12 2.5E+01

TC99 4 2.0E+02 5 2.8E+02 6 2.8E+02 7 2.8E+02 8 2.8E+02
9 2.8E+02 10 2.8E+02 11 2.8E+02 12 1.4E+02

1129 4 1.4E+00 5 1.9E+00 6 1.9E+00 7 1.9E+00 8 1.9E+00
9 1.9E+00 10 1.9E+00 11 1.9E+00 12 9.9E-01

U238 4 42E+01 5 59E+01 6 5.9E+01 7 5.9E+01 8 5.9E+01
9 5.9E+01 10 5.9E+01 11 5.9E+01 12 3.0E+01

NP237 4 5.8E+00 5 8.1E+00 6 8.1E+00 7 8.1E+00 § 8.1E+00
9 8.1E+00 10 8.1E+00 11 8.1E+00 12 4.1E+00



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic Jiquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 3

--- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program

(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period :

Year Dose
until until
5 2270. 2.39E+02
6 2340, 5.94E+02
7 2410, 1.01E+03
8 2480. 1.49E+03
9 . 2550. 2.02E+03
10 2620. 2.62E+03
11 2690. 3.28E+03
12 2760. 4.00E+03
13 2830. 4 40E+03
until until
144 12000.

4.40E+03

Dose in units of person-rem;

that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 ’ Page 5

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent <
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 55E+01 2.5E-03 S5.5E+01 1
TC99  S5.6E+02 3.4E-04 S5.6E+02 12
1129 8.8E+01 2.8E-04 8.8E+01 2
U 238 6.3E+02 1.3E-04 6.3E+02 14
TH234 6.7E-02 8.7E-02 1.5E-01 0
PA 234 22E-04 13E-02 14E-02 0
NP 237 3.1E+03 1.5E-02 3.1E+03 69
PA 233 3.1E-02 3.6E-01 4.0E-01 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



1
3

1
1

DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 6

Maximum Dose Increment Received By Population
In Year 2830 (70-yr Time Period Number No: 12)

‘ Weighted

Cumulative Cumulative

Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.0E+02 2.5E-01 2.5E+01
Breast 2.3E+01 1.5E-01 3.4E+00
R Marrow  1.0E+03 1.2E-01 1.2E+02
Lung = 23E+01 1.2E-01 2.7E+00
Thyroid  7.3E+02 3.0E-02 2.2E+01
Bone Sur  1.3E+04 3.0E-02 3.8E+02
Stomach  1.0E+03 6.0E-02 6.3E+01
Kidneys 6.9E+02 6.0E-02 4.1E+01
Liver 5.1E+02 6.0E-02 3.1E+01
LL Int. 2.8E+02 6.0E-02 1.7E+01
UL Int. 1.1E+02 6.0E-02 6.4E+00

Cumulative Effective Dose Equivalent 7.2E+02
External Dose 7.9E-02

Lifetime Effective Cumulative
Dose Equivalent 7.2E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 7

Maximum Dose Increment Received By Individual (rem)
In Year 2830 (70-yr Time Period Number No: 12)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 93E-06 4.3E-10 93E-06 i
TC9  9.5E-05 S5.8E-11 9.5E-05 12
1129 1.5E-05 4.7E-11 1.5E-05 2

U 238 1.1E-04 22E-11 1.1E-04 14
TH?234 1.1E-08 1.5E-08 2.6E-08
PA 234 3.8E-11 23E-09 2.3E-09
NP 237 5.2E-04 2.6E-09 5.2E-04
PA 233 52E-09 6.2E-08 6.7E-08

0
0
69




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 8

Popuiation Internal Dose To Organ by Radionuclide
In Year 2830 (70-yr Time Period Number No: 12)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E+00 9.2E+00 9.2E+00 9.2E+00 9.2E+00 1.1E+01 1.1E+01 9.2E+00
TC99 9.5E+00 1.0E+03 1.9E+01 6.2E+01 1.7E+02 1.1E+01 1.1E+01 9.5E+00
I 129 3.2E-02 4.5E-02 2.8E-02 2.8E-02 2.8E-02 3.9E-02 4.2E-02 2.6E-02

U 238 4.0E+00 5.4E+00 7.9E+00 2.7E+01 7.9E+01 1.4E+03 9.3E+01 3.7E+00
TH 234 -8.1E-05 3.0E-03 7.3E-03 4.3E-02 1.3E-01 6.0E-05 5.1E-05 6.8E-06
PA 234 9.4E-07 4.6E-05 9.4E-05 2.0E-04 1.6E-04 1.7E-06 4.9E-06 1.4E-06
NP 237 7.0E-02 6.5E-01 1.6E+00 8.5E-+00 2.6E+01 1.1E+04 9.2E+02 7.8E+01
PA 233 2.2E-05 1.5E-03 4.1E-03 1.8E-02 5.3E-02 5.1E-04 3.6E-04 1.1E-04

Total internal 2.3E+01 1.0E+03 3.7E+01 1.1E+02 2.8E+02 1.3E+04 1.0E+03 1.0E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E+00 9.2E+00 9.2E+00 0.0E+00 0.0E+00
TC 99 9.5E+00 9.5E+00 2. 4E+02 0.0E+00 1.3E+01
I 129 2.8E-02 6.7E-02 4.8E+02 0.0E+00 0.0E+00
U 238 3.9E+00 3.7E+00 3.9E+00 6.9E+02 0.0E+00
TH 234 8.5E-05 9.8E-06 8.7E-07 0.0E+00 1.2E-05
PA 234 2.0E-05 3.1E-06 1.1E-07 5.1E-06 3.7E-06
NP 237 7.8E+01 6.3E-02 4.6E-02 0.0E+00 5.0E+02
PA 233 1.3E-03 1.4E-04 2.6E-06 1.8E-04 1.2E-04

Total internal 1.0E+02 2.3E+01 7.3E+02 6.9E+02 5.1E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 2830 (70-yr Time Period Number No: 12)



Air | .
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-10 4.1E-04
TC 99 4.6E-11 5.6E-05
1129 7.5E-11 4.6E-05
U 238 3.5E-11 2.1E-05
TH 234 5.6E-09 1.4E-02
PA 234 8.0E-10 2.2E-03
NP 237 4 9E-10 2.5E-03
PA 233 8.0E-09 6.0E-02

Total external 1.6E-08 7.9E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 9

Population Internal Dose To Organ by Exposure Pathway

In Year 2830 (70-yr Time Period Number No: 12)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  2.8E-01 2.1E-04 1.9E-04 2.1E-04 2.5E-04 4.6E-01 3.6E-02 3.5E-03
Ingestion (Terr) 1.56+01 1.0E+03 2.7E+01 8.5E+01 2.3E+02 5.8E+03 4.75+02 4.8E+01

Ingestion (Aqua) 5.8E+00 6.6E+00 6 4E+00 9.6E+00 1.8E+01 4.6E+03 3.8E+02 3.7E+01
Drinking Water 1.9E+00 2.2E+01 3.8E+00 1.2E+01 3.5E+01 2.4E+03 1.9E+02 1.5E+01

Total internal  2.3E+01 1.0E+03 3.7E+01 1.1E+02 2.8E+02 1.3E+04 1.0E+03 1.0E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  3.5E-03 1.8E-04 2.4E-04 4.7E-04 2.0E-02
Ingestion (Terr) 4.9E+01 1.5E+01 6.7E+02 4 4E+02 2.3E+02
Ingestion (Aqua) 3.7E+01 5.8E+00 6.3E+00 1.2E+01 2.0E+02
Drinking Water 1.5E+01 1.9E+00 5.5E+01 2.4E+02 8.3E+01

Total internal  1.0E+02 2.3E+01 7.3E+02 6.9E+02 5.1E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
5

C1l4

1129

NP237

TC99

U238

&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990.,2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END ‘

5

C1i4 5

1990. 0.0

4994. 0.0

4995. 0.3518

11995. 0.3518

11996. 0.0

1129 5

1990. 0.0

4994. 0.0

4995. 0.0021

11995. 0.0021

11996. 0.0

NP237 5

1990. 0.0

4994. 0.0

4995. 0.0085

11995. 0.0085

11996. 0.0

TC99 5
1990. 0.0

4994, 0.0

4995. 3.929

11995. 3.929

11996. 0.0

U238 5



1990. 0.0
4994. 0.0

4995. 0.0619
11995. 0.0619

11996. 0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: )

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30}

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (€2))]

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl14 TC99 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (keg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.OE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Period/ Period/ Period/ Period/ Period/
Activity Activity Activity Activity Activity

Radio-
nuclide

C14 43 1.9E+00 44 2.5E+01 45 2.5E+01 46 2.5E+01 47 2.5E+01

52 2.5E+01

48 2.5E+01
53 2.5E+01
58 2.5E+01
63 2.5E+01
68 2.5E+01
73 2.5E+01
78 2.5E+01
83 2.5E+01
88 2.5E+01

49 2.5E+01
54 2.5E+01
59 2.5E+01
64 2.5E+01
69 2.5E+01
74 2.5E+01
79 2.5E+01
84 2.5E+(}1
89 2.5E+(01

50 2.5E+01
55 2.5E+01
60 2.5E+01
65 2.5E+01
70 2.5E+01
75 2.5E+01
80 2.5E+01
85 2.5E+01
90 2.5E+01

51 2.5E+01
56 2.5E+01
61 2.5E+01
66 2.5E+01
71 2.5E+01
76 2.5E+01
81 2.5E+01
86 2.5E+01
91 2.5E+01

57 2.5E+01
62 2.5E+01
67 2.5E+01
72 2.5E+01
77 2.5E+01
82 2.5E+01
87 2.5E+01
92 2.5E+01

93 .SE+01 94 2.5E+01 95 2.5E+01 96 2.5E+01 97 2.5E+01
98 2.5E+01 99 2.5E+01 100 2.5E+01 101 2.5E+01 102 2.5E+01
103 2.5E+01 104 2.5E+01 105 2.5E+01 106 2.5E+01 107 2.5E+01
108 2.5E+01 109 2.5E+01 110 2.5E+01 111 2.5E+01 112 2.5E+01
113 2.5E+01 114 2.5E+01 115 2.5E+01 116 2.5E+01 117 2.5E+01
118 2.5E+01 119 2.5E+01 120 2.5E+01 121 2.5E+01 122 2.5E+01
123 2.5E+01 124 2.5E+01 125 2.5E+01 126 2.5E+01 127 2.5E+01
128 2.5E+01 129 2.5E+01 130 2.5E+01 131 2.5E+01 132 2.5E+01
133 2.5E+01 134 2.5E+01 135 2.5E+01 136 2.5E+01 137 2.5E+01
138 2.5E+01 139 2.5E+01 140 2.5E+01 141 2.5E+01 142 2.5E+01
143 2.3E+01

43 2.2E+01 44 2.8E+02 45 2.8E+02 46 2.8E+02 47 2.8E+02
2.8E+02 49 2.8E+02 50 2.8E+02 51 2.8E+02 52 2.8E+02
2.8E+02 54 2.8E+02 55 2.8E+02 56 2.8E+02 57 2.8E+02
2.8E+02 59 2.8E+02 60 2.8E+02 61 2.8E+02 62 2.8E+02
2.8E+02 64 2.8E+02 65 2.8E+02 66 2.8E+02 67 2.8E+02
2.8E+02 69 2.8E+02 70 2.8E+02 71 2.8E+02 72 2.8E+02
2.8E+02 74 2.8E+02 75 2.8E+02 76 2.8E+02 77 2.8E+02
2.8E+02 79 2.8E+02 80 2.8E+02 81 2.8E+02 82 2.8E+(2
2.8E+02 84 2.8E+02 85 2.8E+02 86 2.8E+02 87 2.8E+02

TC99
48
33
58
63
68
73
78
83



88 2.8E+02 89 2.8E+02 90 2.8E+02 91 2.8E+02 92 2.8E+02
93 2.8E+02 94 2.8E+02 95 2.8E+02 96 2.8E+02 97 2.8E+02
98 2.8E+02 99 2.8E+02 100 2.8E+02 101 2.8E+02 102 2.8E+02
103 2.8E+02 104 2.8E+02 105 2.8E+02 106 2.8E+02 107 2.8E+02
108 2.8E+02 109 2.8E+02 110 2.8E+02 111 2.8E+02 112 2.8E+02
113 2.8E+02 114 2.8E+02 115 2.8E+02 116 2.8E+02 117 2.8E+02
118 2.8E+02 119 2.8E+02 120 2.8E+02 121 2.8E+02 122 2.8E+02
123 2.8E+02 124 2.8E+02 125 2.8E+02 126 2.8E+02 127 2.8E+02
128 2.8E+02 129 2.8E+02 130 2.8E+02 131 2.8E+02 132 2.8E+02
133 2.8E+02 134 2.8E+02 135 2.8E+02 136 2.8E+02 137 2.8E+02
138 2.8E+02 139 2.8E+02 140 2.8E+02 141 2.8E+02 142 2.8E+02
143 2.6E+02

1129 43 1.2E-02 44 1.5E-01 45 1.5E-01 46 1.5E-01 47 1.5E-01
48 1.5E-01 49 1.5E-01 50 1.5E-01 51 1.5E-01 52 1.5E-01
53 1.5E-01 54 1.5E-01 55 1.5E-01 56 1.5E-01 57 1.5E-01
58 1.5E-01 59 1.5E-01 60 1.5E-01 61 1.5E-01 62 1.5E-0
63 1.5E-01 64 1.5E-01 65 1.5E-01 66 1.5E-01 67 1.5E-01
68 1.5E-01 69 1.5E-01 70 1.5E-01 71 1.5E-01 72 1.5E-01
73 1.5E-01 74 1.5E-01 75 1.5E-01 76 1.5E-01 77 1.5E-01
78 1.5E-01 79 1.5E-01 80 1.5E-01 81 1.5E-01 82 1.5E-01
83 1.5E-01 84 1.5E-01 85 1.5E-01 86 1.5E-01 87 1.5E-01
88 1.5E-01 89 1.SE-01 90 1.5E-01 91 1.5E-01 92 1.5E-01
93 1.5E-01 94 1.5E-01 95 1.5E-01 96 1.5E-01 97 1.5E-01
98 1.5E-01 99 1.5E-01 100 1.5E-01 101 1.5E-01 102 1.5E-01

103
108
113
118
123
128
133
138

1.5E-01 104
1.5E-01 109
1.5E-01 114
1.5E-01 119
1.5E-01 124
1.5E-01 129
1.5E-01 134
1.5E-01 139

1.5E-01 105
1.5E-01 110
1.5E-01 115
1.5E-01 120
1.5E-01 125
1.5E-01 130
1.5E-01 135
1.5E-01 140

1.5E-01 106
1.5E-01 111
1.5E-01 116
1.5E-01 121
1.5E-01 126
1.5E-01 131
1.5E-01 136
1.5E-01 141

1.5E-01 107
1.5E-01 112
1.5E-01 117
1.5E-01 122
1.5E-01 127
1.5E-01 132
1.5E-01 137
1.5E-01 142

1.5E-01
1.5E-01
1.5E-01
1.5E-01
1.5E-01
1.5E-01
1.5E-01
1.5E-01

143 1.4E-01 :

U238 43 34E-01 44 43E+00 45 4.3E+00 46 4.3E+00 47 4.3E+00
48 43E+00 49 4.3E+00 50 4.3E+00 51 4.3E+00 52 4.3E+00
53 4.3E+00 54 4.3E+00 55 4.3E+00 56 4.3E+00 57 4.3E+00
58 4.3E+00 59 4.3E+00 60 4.3E+00 61 4.3E+00 62 4.3E+00
63 4.3E+00 64 43E+00 65 4.3E+00 66 4.3E+00 67 4.3E+00
68 4.3E+00 69 4.3E+00 70 4.3E+00 71 43E+00 72 4.3E+00
73 4.3E+00 74 4.3E+00 75 4.3E+00 76 4.3E+00 77 4.3E+00
78 4.3E+00 79 4.3E+00 80 4.3E+00 81 4.3E+00 82 4.3E+00
83 4.3E+00 84 4.3E+00 85 4.3E+00 86 4.3E+00 87 4.3E+00
88 4.3E+00 89 4.3E+00 90 4.3E+00 91 4.3E+00 92 4.3E+00
93 4.3E+00 94 4.3E+00 95 4.3E+00 96 4.3E+00 97 4.3E+00
98 4.3E+00 99 4.3E+00 100 4.3E+00 101 4.3E+00 102 4.3E+00



103 4.3E+00 104 4.3E+00 105 4.3E+00 106 4.3E+00 107 4.3E+00
108 4.3E+00 109 4.3E+00 110 4.3E+00 111 4.3E+00 112 4.3E+00
113 43E+00 114 4.3E+00 115 4.3E+00 116 4.3E+00 117 4.3E+00
118 4.3E+00 119 4.3E+00 120 4.3E+00 121 4.3E+00 122 4.3E+00
123 4.3E+00 124 4.3E+00 125 4.3E+00 126 4.3E+00 127 4.3E+00
128 4.3E+00 129 4.3E+00 130 4.3E+00 131 4.3E+00 132 4.3E+00
133 4.3E+00 134 43E+00 135 4.3E+00 136 4.3E+00 137 4.3E+00
138 4.3E+00 139 4.3E+00 140 4.3E+00 141 4.3E+00 142 4.3E+00
143 4.1E+00
NP237 43 4.7E-02 44 6.0E-01 45 6.0E-01 46 6.0E-01 47 6.0E-01

48
53
58
63
68
73
78
83
88
93
98
103
108
113
118
123
128
133
138
143

6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01

49 6.0E-01
54 6.0E-01
59 6.0E-01
64 6.0E-01
69 6.0E-01
74 6.0E-01
79 6.0E-01
84 6.0E-01
89 6.0E-01
94 6.0E-01

50 6.0E-01
55 6.0E-01
60 6.0E-01
65 6.0E-01
70 6.0E-01
75 6.0E-01
80 6.0E-01
85 6.0E-01
50 6.0E-01
95 6.0E-01

51 6.0E-01
56 6.0E-01
61 6.0E-01
66 6.0E-01
71 6.0E-01
76 6.0E-01
81 6.0E-01
86 6.0E-01
91 6.0E-01
%96 6.0E-01

52 6.0E-01
57 6.0E-01
62 6.0E-01
67 6.0E-01
72 6.0E-01
77 6.0E-01
82 6.0E-01
87 6.0E-01
92 6.0E-01
97 6.0E-01

6.0E-01 99 6.0E-01 100 6.0E-01 101 6.0E-01 102 6.0E-01
6.0E-01 104 6.0E-01 105 6.0E-01 106 6.0E-01 107 6.0E-01
6.0E-01 109 6.0E-01 110 6.0E-01 111 6.0E-01 112 6.0E-01
6.0E-01 114 6.0E-01 115 6.0E-01 116 6.0E-01 117 6.0E-01
6.0E-01 119 6.0E-01 120 6.0E-01 121 6.0E-01 122 6.0E-01
6.0E-01 124 6.0E-01 125 6.0E-01 126 6.0E-01 127 6.0E-01
6.0E-01 129 6.0E-01 130 6.0E-01 131 6.0E-01 132 6.0E-01
6.0E-01 134 6.0E-01 135 6.0E-01 136 6.0E-01 137 6.0E-01
6.0E-01 139 6.0E-01 140 6.0E-01 141 6.0E-01 142 6.0E-01
5.6E-01



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Verston 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
44 5000. 2.36E+01
45 5070. 3.27E+02
46 5140. 6.36E+02
47 5210. 9.48E+02
48 5280. 1.26E+03 -
49 5350. 1.58E+03
50 5420. 1.91E+03
51 5490. 2.24E+03
52 5560. 2.57E+03
53 5630. 2.91E+03
54 5700. 3.25E+03
55 5770. 3.59E+03
56 5840. 3.94E+03
57 5910. 4.30E+03
58 5980. 4.65E+03
59 6050. 5.02E+03
60 6120. 5.38E+03
61 6190. 5.75E+03
62 6260. 6.13E+03
63 6330. 6.51E+03
64 6400. 6.89E+03
65 6470. 7.27E+03
66 6540. 7.66E+03
67 6610. 8.06E+03
68 6680. 8.46E+03
69 6750. 8.86E+03
70 6820. 9.27E+03
71 6890. 9.68E+03

72 6960. 1.01E+04




74
75
76
77
78
79
80
81
82
&3
84
85

7030.
7100.
7170.
7240.
7310.
7380.
7450.
7520.
7590.
7660.
7730.
7800.
7870.

1.05E+04
1.09E+04
1.14E+04
1.18E+04
1.22E+04
1.27E+04
1.31E+04
1.36E+04
1.40E+04
1.45E+04
1.49E+04
1.54E+04
1.59E+04




DITTY f)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
86 7940. 1.63E+04
87 8010. 1.68E+04
88 8080. 1.73E+04
89 8150. 1.78E+04
90 8220. 1.83E+04
91 8290. 1.88E+04
92 8360. 1.93E+04
93 8430. 1.98E+04
94 8500. 2.03E+04
95 8570. 2.08E+04
96 8640. 2.13E+04
97 8710. 2.18E+04
98 8780. 2.24F+04
99 8850. 2.29F-+04
100 8920. 2.34E+04
101 8990. 2.39E-+04
102 9060. 2.45E+04
103 9130. 2.50E+04
104 9200. 2.56E+04
105 9270. 2.61E+04
106 93490. 2.67E+04
107 9410. 2.72E+04
108 9480. 2.78E+04
109 9550. 2.84E+04
110 9620. 2.90E+04
111 9690. 2.95E+04
112 9760. 3.01E+04
113 9830. 3.07E+04
114 9900. 3.13E+04

115 9970. 3.19E+04




116

117
118
119
120
121
122
123
124
125
126
127
128

10040.
10110.
10180.
10250.
10320.
10390.
10460.
10530.
10600.
10670.
10740.

10810
10880

3.25E+04
3.31E+04
3.37E+04
3.43E+04
3.49E+04
3.55E+04
3.61E+04
3.68E+04
3.74E+04
3.80E+04
3.87E+04

. 4.00E+04
s«»»t/’/"f

o




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 6

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

129 10950. 4.06E+04

130 11020. 4.13E+04

131 11090. 4.19E+04

132 11160. 4.26E+04

133 11230. 4.33E+04

134 11300. 4.39E+04

135 11370. 4.46E+04

136 11440. 4.53E+04 \
137 11510. 4.60E+04

138 11580. 4.67E+04

139 11650. 4.74E+04

140 11720. 4.81E+04

141 11790. 4.88E+04

142 11860. 4.95E+04

143 . 11930.. E+04 ... - -

S 144 ©112000..C - 5.08B+04

Dose in units of person-rem;

that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 7

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  1.6E+03 7.5E-02 1.6E+03 3
TC99  3.3E+04 2.0E-02 3.3E+04 64
I 129 4.0E+02 13E-03 4.0E+02 0
U 238 28E+03 S5.8E-04 2.8E+03 5
TH234 3.0E-01 3.8E-01 6.8E-01 0
PA 234 9.9E-04 6.0E-02 6.1E-02 0
NP 237 14E+04 6.8E-02 14E+04 26
PA 233 14E-01 1.6E+00 1.8E+00 0

Dose in units of person-rem; ,
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 8

Maximum Dose Increment Received By Population
In Year 12000 (70-yr Time Period Number No: 143)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads  1.0E+02 2.5E-01 2.5B+01
Breast  7.2E+01 1.5B-01 1.1E+01
R Marrow  4.7E+02 1.2E-01 5.6E+01
Lung  7.2E+01 1.2E-01 8.7E+00
Thyroid  1.4E+03 3.0E-02 4.2E+01
Bone Sur  4.9E+03 3.0B-02 1.5E+02
Stomach  52E+03 6.0E-02 3.1E+02
LLInt. 9.1E+02 6.0B-02 5.4E+01
ULInt. 3.5E+02 6.0B-02 2.1E+01
Kidneys 2.6E+02 6.0E-02 1.6E+01
Liver ~ 2.5B+02 6.0E-02 1.5E+01

Cumulative Effective Dose Equivalent 7.1E+02
External Dose 3.1E-02

Lifetime Effective Cumulative
Dose Equivalent 7.1E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 9

Maximum Dose Increment Received By Individual (rem)
In Year 12000 (70-yr Time Period Number No: 143)

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 4.6E-06 2.1E-10 4.6E-06 3
TC99  9.3E-05 5.7E-11 9.3E-05 64
1129 1.1E-06 3.6E-12 1.1E-06 0
U 238 8.0E-06 1.6E-12 8.0E-06 5
TH234 8.4E-10 1.1E-09 1.9E-09 0
PA 234 2.8E-12 1,7E-10 1.7E-10 0

NP 237 3.9E-05 1.9E-10 3.9E-05 26
PA 233 3.8E-10 4.6E-09 5.0E-09 @ 0




DITTY lbose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ F111 & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 10

Population Internal Dose To Organ by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 2.3E+01 2.3E+01 2.3E+01 2.3E+01 2.3E+01 2.9E+01 2.9E+01 2.3E+01
TC 99 4.8E+01 5.2E+03 9.3E+01 3.1E+02 8§ 4E+02 5.6E+01 5.6E+01 4.8E+01
I 129 1.2E-02 1.7E-02 1.1E-02 1.1E-02 1.1E-02 1.5E-02 1.6E-02 9.9E-03

U 238 1.5E+00 2.0E+00 3.0E+00 1.0E+01 3.0E+01 5.3E+02 3.5E+01 1.4E+00

TH 234 3.0E-05 1.1E-03 2.7E-03 1.6E-02 4.8E-02 2.3E-05 1.9E-05 2.6E-06
PA 234 3.6E-07 1.7E-0S 3.5E-05 7.4E-05 6.1E-05 6.5E-07 1.8E-06 5.5E-07
NP 237 2.6E-02 2.5E-01 5.9E-01 3.2E+00 9.9E+00 4.3E+03 3.5E+02 3.0E+01
PA 233 8.3E-06 5.5E-04 1.5E-03 6.9E-03 2.0E-02 1.9E-04 1.\4E—O4 4.2E-05

Total internal  7.2E+01 5.2E+03 1.2E+02 3.5E+02 9.1E+02 4.9E+03 4.7E+02 1.0E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 2.3E+01 2.3E+01 2.3E+01 0.0E+00 0.0E+00
TC 99 4 8E+01 4.8E+01 1.2E+03 0.0E+00 6.5E+01
I 129 1.1E-02 2.6E-02 1.9E+02 0.0E+00 0.0E+00

U 238 1.5E+00 1.4E+00 1.5E+00 2.6E+02 0.0E+00

TH 234 3.2E-05 3.7E-06 3.3E-07 0.0E+00 4.5E-06

PA 234 7.7E-06 1.2E-06 4.2E-08 1.9E-06 1.4E-06

NP 237 3.0E+01 2.4E-02 1.7E-02 0.0E+00 1.9E+02

PA 233 5.0E-04 5.3E-05 9.7E-07 6.6E-05 4.7E-05 -

Total internal 1.0E+02 7.2E+01 1.4E+03 2.6E+02 2.5E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)




Alr
Submer- Exter-
Radionuclide sion nal

C 14 1.3E-09 1.0E-03

TC 99 2.3E-10 2.8E-04
I 129 2.9E-11 1.8E-05

U 238 1.3E-11 8.1E-06
TH 234 2.1E-09 5.4E-03
PA 234 3.0E-10 8.4E-04
NP 237 1.8E-10 9.5E-04
PA 233 3.0E-09 2.3E-02

Total external 7.25-09 3.1E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 11

Population Internal Dose To Organ by Exposure Pathway

In Year 12000 (70-yr Time Period Number No: 143)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  1.1E-01 5.9E-04 4.5E-04 4.7E-04 4.9E-04 1.7E-01 1.4E-02 1.7E-03
Ingestion (Terr) 5.6E+01 5.1E+03 1.0E+02 3.2E+02 8.6E+02 2.2E+03 2.4E+02 6.8E+01
Ingestion (Aqua) 1.4E+01 1.7E+01 1.5E+01 1.6E+01 1.9E+01 1.8E+03 1.6E+02 2.6E+01
Drinking Water 2.4E+00 1.0E+02 3.9E+00 1.1E+01 2.9E+01 9.0E+02 7.2E+01 7.3E+00

Total internal 7.2E+01 5.2E+03 1.2E+02 3.5E+02 9.1E+02 4.9E+03 4.7E+02 1.0E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  1.7E-03 4.5E-04 5.0E-04 1.8E-04 7.6E-03
Ingestion (Terr) 6.8E+01 5.6E+01 1.3E+03 1.7E+02 1.4E+02
Ingestion (Aqua) 2.6E+01 1.4E+01 1.5E+01 4.4E+00 7.6E+01
Drinking Water 7.4E+00 2.4E+00 4.3E+01 9.0E+01 3.2E+01

Total internal 1.0E+02 7.2E+01 1.4E+03 2.6E+02 2.5E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
5
C14
1129
NP237
TC99
U238
&INPUT IWAT=1, IPATH=2, LUW=1, [POPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL{1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
Cl4 5
1990. 0.0
4244. 0.0
4245. 0.0199
11995. 0.0199
11996. 0.0
1129 5
1990. 0.0
4244. 0.0
4245. 0.0002
11995. 0.0002
11996. 0.0
NP237 5
1990. 0.0
4244. 0.0
4245. 0.0006
11995. 0.0006
11996. 0.0
TC99 5
1990. 0.0
4244. 0.0
4245. 0.3326
11995. 0.3326
119%96. 0.0
U238 5



1990. 0.0
4244, 0.0
4245. 0.0075
11995. 0.0675
11996. 0.0



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)

Executed on: 06/18/96 at 10:54:54.8 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: %)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

--- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
“(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01  FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 8.5E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

-—-- LIQUID RELEASE PARAMETERS
River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.OE+00  (liters/'m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8
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---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Radio- -
nuclide

Period/ Period/ Period/ Period/ Period/
Activity Activity Activity Activity Activity

Cl4
38
43
48
53
58
63
68
73
78
83
88
93
98

1.4E+00 39 1.4E+00 40 1.4E+00 41
1.4E+00 46 1.4E+00 47 1.4E+00

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+Q0
1.4E+00
1.4E+00
1.4E+00
1.4E+00

44
49
54
59
64
69
74
79
84
89
94
99

1.4E+00 45
1.4E+00 50
14E+00 55
1.4E+00 60
1.4E+00 65
14E+00 70
14E+00 75
1.4E+00 80
1.4E+00 85
1.4E+00 90
1.4E+00 95

1.4E+00 51
"1.4E+00 56
1.4E+00 61
1.4E+00 66
1.4E+00 71
1.4E+00 76
1.4E+00 81
1.4E+00 86
1.4E+00 91
1.4E+00 96

1.4E+00 42

1.4E+00 52
1.4E+00 57
1.4E+H)0 62
1.4E+00 67
14E+00 72
1.4E+00 77
1.4E+00 82
1.4E+00 87
1.4E+00 92
1.4E+00 97

33 1.1E+00 34 14E+00 35 1.4E+00 36 14E+00 37 1.4E+00

1.4E+00

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00

1.4E+00 100 1.4E+00 101 1.4E+00 102 1.4E+00

103 1.4E+00 104
108 1.4E+00 109
113 1.4E+00 114
118 1.4E+00119
123 1.4E+00 124
128 1.4E+00 129
133 1.4E+00 134
138 1.4E+00 139
143 1.3E+00
TC99

1.4E+00 105
1.4E+00 110
1.4E+00 115
1.4E+00 120
1.4E+00 125
1.4E+00 130
1.4E+00 135
1.4E+00 140

1.4E+00 106
1.4E+00 111
1.4E+00 116
1.4E+00 121
1.4E+00 126
1.4E+00 131
1.4E+00 136
1.4E+00 141

1.4E+00 107
1.4E+00 112
1.4E+00 117
1.4E+00 122
1.4E+00 127
1.4E+00 132
1.4E+00 137
1.4E+00 142

33 1.8E+01 34 2.3B+01 35 2.3E+01 36 2.3E+01 37

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+0Q0)
1.4E+00
1.4E+00
1.4E+00

2.3E+01

38 2.3E+01 39 23E+01 40 2.3E+01 41 23E+01 42 2.3E+01
43 2.3E+01 44 2.3E+01 45 2.3E+01 46 2.3E+01 47 2.3E+01
48 23E+01 49 2.3E+01 50 2.3E+01 51 2.3E+01 52 2.3E+01
53 2.3E+01 54 2.3E+01 55 2.3E+01 56 2.3E+01 57 2.3E+01
58 2.3E+01 59 2.3E+01 60 2.3E+01 61 2.3E+01 62 2.3E+01
63 2.3E+01 64 23E+01 65 2.3E+01 66 2.3E+01 67 2.3E+01



71 2.3E+01 72 2.3E+01

76 2.3E+01 77 2.3E+01

81 2.3E+01 82 2.3E+01

86 2.3E+01 87 2.3E+01

89 2.3E+01 90 2.3E+01 91 2.3E+01 92 2.3E+01
93 2.3E+01 94 2.3E+01 95 23E+01 96 2.3E+01 97 2.3E+01
98 2.3E+01 99 2.3E+01 100 2.3E+01 101 2.3E+01 102 2.3E+01
103 2.3E+01 104 2.3E+01 105 2.3E+01 106 2.3E+01 107 2.3E+01
108 2.3E+01 109 2.3E+01 110 2.3E+01 111 2.3E+01 112 2.3E+01
113 2.3E+01 114 2.3E+01 115 2.3E+01 116 2.3E+01 117 2.3E+01
118 2.3E+01 119 2.3E+01 120 2.3E+01 121 2.3E+01 122 2.3E+01
123 2.3E+01 124 2.3E+01 125 2.3E+01 126 2.3E+01 127 2.3E+01
128 2.3E+01 129 2.3E+01 130 2.3E+01 131 2.3E+01 132 2.3E+01
133 2.3E+01 134 2.3E+01 135 2.3E+01 136 2.3E+01 137 2.3E+01
138 2.3E+01 139 2.3E+01 140 2.3E+01 141 2.3E+01 142 2.3E+01
143 2.2E+01

1129 33 1.1E-02 34 1.4E-02 35 1.4E-02 36 1.4E-02 37 1.4E-02
38 1.4E-02 39 1.4E-02 40 14E-02 41 14E-02 42 1.4E-02

68 2.3E+01
73 2.3E+01
78 2.3E+01
83 2.3E+01
88 2.3E+01

70 2.3E+01
75 2.3E+01
80 2.3E+01
85 2.3E+061

69 2.3E+01
74 2.3E+01
79 2.3E+01
84 2.3E+01

43
48
53
58
63
68
73
78
83
88
93

1.4E-02 44
1.4E-02 49
1.4E-02 54
1.4E-02 59
1.4E-02 64
1.4E-02 69
1.4E-02 74
1.4E-02 79
1.4E-02 84
1.4E-02 89
1.4E-02 94

1.4E-02 45
1.4E-02 50
1.4E-02 55
1.4E-02 60
1.4E-02 65
1.4E-02 70
14E-02 75
1.4E-02 80
1.4E-02 85
1.4E-02 90
1.4E-02 95

1.4E-02 46
1.4E-02 51
1.4E-02 56
1.4E-02 61
1.4E-02 66
1.4E-02 71
1.4E-02 76
1.4E-02 81
1.4E-02 86
1.4E-02 91
1.4E-02 96

1.4E-02 47
1.4E-02 52
14E-02 57
1.4E-02 62
1.4E-02 67
14E-02 72
1.4E-02 77
1.4E-02 82
1.4E-02 87
1.4E-02 92
1.4E-02 97

1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02

98

103
108
113
118
123
128
133

1.4E-02 99 1.4E-02 100 14E-02 101 1.4E-02 102 1.4E-02
1.4E-02 104 1.4E-02 105 1.4E-02 106 1.4E-02 107 1.4E-02
1.4E-02 109 1.4E-02 110 1.4E-02 111 1.4E-02 112 1.4E-02
1.4E-02 114 1.4E-02 115 1.4E-02 116 14E-02 117 1.4E-02
1.4E-02 119 1.4E-02 120 1.4E-02 121 1.4E-02 122 14E-02
1.4E-02 124 1.4E-02 125 1.4E-02 126 1.4E-02 127 1.4E-02
1.4E-02 129 1.4E-02 130 1.4E-02 131 14E-02 132 1.4E-02
1.4E-02 134 1.4E-02 135 1.4E-02 136 1.4E-02 137 1.4E-02
138 1.4E-02 139 1.4E-02 140 14E-02 141 1.4E-02 142 1.4E-02
143 1.3E-02
U238 33 4.2E-01 34 5.2E-01 35 5.2E-01 36 5.2E-01 37 5.2E-01
38 5.2E-01 39 5.2E-01 40 5.2E-01 41 5.2E-01 42 5.2E-01
43 5.2E-01 44 5.2E-01 45 5.2E-01 46 5.2E-01 47 5.2E-01
48 5.2E-01 49 5.2E-01 50 5.2E-01 51 5.2E-01 52 5.2E-01
53 5.2E-01 54 5.2E-01 55 5.2E-01 56 5.2E-01 57 5.2E-01
58 5.2E-01 59 5.2E-01 60 5.2E-01 61 5.2E-01 62 5.2E-01



63
68
73
78
83
88
93

5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01

64
69
74
79
84
89
94

3.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01

65 5.2E-01
70 5.2E-01
75 5.2E-01
80 5.2E-01
85 5.2E-01
90 3.2E-01
95 5.2E-01

66 5.2E-01
71 5.2E-01
76 5.2E-01
81 5.2E-01
86 5.2E-01
91 5.2E-01
96 5.2E-01

67 5.2E-01
72 5.2E-01
77 5.2E-01
82 5.2E-01
87 5.2E-01
92 5.2E-01
97 5.2E-01

5.2E-01 100 5.2E-01 101 5.2E-01 102 5.2E-01

5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01

98 5.2E-01 99
103 5.2E-01 104 5.2E-01 105 5.2E-01 106 5.2E-01 107
108 5.2E-01 109 5.2E-01 110 5.2E-01 111 5.2E-01 112
113 5.2E-01 114 5.2E-01 115 5.2E-01 116 5.2E-01 117
118 5.2E-01 119 5.2E-01 120 5.2E-01 121 5.2E-01122
123 5.2E-01 124 5.2E-01 125 5.2E-01 126 5.2E-01 127
128 5.2E-01 129 5.2E-01 130 5.2E-01 131 5.2E-01 132
133 5.2E-01 134 5.2E-01 135 5.2E-01 136 5.2E-01 137
138 5.2E-01 139 5.2E-01 140 5.2E-01 141 5.2E-01 142
143 4.9E-01 -

NP237 33 3.3E-02 34 4.2E-02 35 4.2E-02 36 4.2E-02 37 4.2E-02
38 4.2E-02 39 4.2E-02 40 42E-02 41 4.2E-02 42 4.2E-02

43 42E-02 44 42E-02 45 4.2E-02 46 4.2E-02
48 4.2E-02 49 4.2E-02 50 4.2E-02 51 4.2E-02
53 4.2E-02 54 4.2E-02 55 4.2E-02 56 4.2E-02
58 4.2E-02 59 4.2E-02 60 4.2E-02 61 4.2E-02
63 4.2E-02 64 42E-02 65 4.2E-02 66 4.2E-02
68 4.2E-02 69 4.2E-02 70 4.2E-02 71 4.2E-02
73 42E-02 74 4.2E-02 75 4.2E-02 76 4.2E-02
78 42E-02 79 4.2E-02 80 4.2E-02 81 4.2E-02
83 4.2E-02 84 4.2E-02 85 4.2E-02 86 4.2E-02
88 4.2E-02 89 4.2E-02 90 4.2E-02 91 4.2E-02
93 42E-02 94 4.2E-02 95 4.2E-02 96 4.2E-02

47 4.2E-02
52 4.2E-02
57 4.2E-02
62 4.2E-02
67 4.2E-02
72 4.2E-02
77 4.2E-02
82 4.2E-02
87 4.2E-02
92 4.2E-02
97 4.2E-02

98 4.2E-02 99 4.2E-02 100 4.2E-02 101 4.2E-02 102 4.2E-02
103 4.2E-02 104 4.2E-02 105 4.2E-02 106 4.2E-02 107 4.2E-02
108 4.2E-02 109 4.2E-02 110 4.2E-02 111 4.2E-02 112 4.2E-02
113 4.2E-02 114 4.2E-02 115 4.2E-02 116 4.2E-02 117 4.2E-02
118 4.2E-02 119 4.2E-02 120 4.2E-02 121 4.2E-02 122 4.2E-02
123 4.2E-02 124 4.2E-02 125 4.2E-02 126 4.2E-02 127 4.2E-02
128 4.2E-02 129 4.2E-02 130 4.2E-02 131 4.2E-02 132 4.2E-02
133 4.2E-02 134 4.2E-02 135 4.2E-02 136 4.2E-02 137 4.2E-02
138 4.2E-02 139 4.2E-02 140 4.2E-02 141 4.2E-02 142 4.2E-02
143 3.9E-02



DITTY Dose Calculation Program
(GENII Verston 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)

Executed on: 06/18/96 at 10:54:54.8 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+0S
2990. 1.3E+06
11900. 4.9E+06



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 yeéars

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until untii
34 4300. 1.68E+01
35 4370. 3.84E+01
36 4440, 6.03E+01
37 4510. 8.25E+01
38 4580. 1.05E+02
39 4650. 1.28E+02
40 4720, 1.51E+02
41 4790. 1.75E+02
42 4860. 1.99E+02
43 - 4930. 2.23E+02
44 - 5000. 2.48E+02
45 5070. 2.73E+02
46 5140. 2.98E+02
47 5210. 3.24E+02
48 5280. 3.50E+02
49 5350. 3.76E+02
50 5420. 4.03E+02
51 5490. 4.30E+02
52 5560. 4.57E+02
53 5630. 4.85E+02
54 5700. 5.13E+02
55 5770. 541E+02
56 5840. 5.70E+02
57 5910. 5.99E+02
58 5980. 6.28E+02
59 6050. 6.58E+02
60 6120. 6.88E+02
61 6190. 7.18E+02

62 6260. 7.49E+02



63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

7.80E+02
8.11E+02
8.43E+02
8.75E+02
9.08E+02
941E+02
9.74E+02
1.01E+03
1.04E+03
1.08E+03
1.11E+03
1.14E+03
1.18E+03




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

76 7240. 1.21E+03
77 7310. 1.25E+03
78 7380. 1.29E+03
79 7450. 1.32E+03
80 7520. 1.36E+03
81 7590. 1.40E+03
82 7660. 1.44E+03
83 7730. 1.47E+03
34 7800. 1.51E+03
85 7870. 1.55E+03
86 7940. 1.59E+03
87 8010. 1.63E+03
88 8080. 1.67E+03
89 8150. 1.71E+03
90 8220. 1.75E+03
91 8290. 1.79E+03
92 8360. 1.83E+03
93 8430. 1.87E+03
94 8500. 1.91E+03
95 8570. 1.95E+03
96 8640. 2.00E+03
97 8710. 2.04E+03
08 8780. 2.08E+03
99 8850. 2.12E+03
160 8920. 2.17E+03
101 8990. 2.21E+03
102 9060. 2.26E+03
103 9130. 2.30E+03
104 9200. 2.35E+03

105 - 9270. 2.39E+03



106 9340. 2.44E+03

107 9410. 2.48E+03
108 9480. 2.53E+03
109 9550. 2.58E+03
110 9620. 2.62E+03
111 9690. 2.67E+03
112 9760. 2.72E+03
113 9830. 2.77E+03
114 9900. 2.82E+03
115 9970. 2.86E+03
116 10040. 291E+03
117 10110. 2.96E+03

118 10180. 3.01E+03




DITTY Dose Calculation Program
~ (GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 6

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period ‘ Year Dose
119 10250. 3.06E+03
120 10320. 3.11E+03
121 10390. 3.16E+03
122 10460. 3.21E+03
123 - 10530. 3.27E+03
124 10600. 3.32E+03
125 10670. 3.37E+03
126 10740. 3.42E+03
127 10810. 3.48E+03
128 10880. 3.53E+03
129 10950. +3.58E+03
130 11020. 3.64E+03
131 11090. 3.69E+03
132 11160. 3.74E+03
133 11230. 3.80E+03
134 11300. 3.85E+03
135 11370. 3.91E+03
136 | 11440. 3.97E+03
137 11510. 4.02E+03
138 11580. 4.08E+03
139 . 11650. 4.14E+03
140 11720. 4.198+03
141 11790. 4.25E+03
142 . 11860. 4.31E+03
143 11930. 437E+03

144 12000. 42503

Dose in units of person-rem;



1
|
|
|

that is the cumiulative,population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Caleulation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
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Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 9.8E+01 4.5E-03 9.8E+01 2
TC99  29E+03 1.8E-03 29E+03 66
I 129 - 4.0E+01 1.3E-04 4.0E+01 0

U 238 3.6E+02 7.4E-05 3.6E+02 8
TH234 3.8E-02 49E-02 B8.7E-02 0
PA 234 13E-04 7.7E-03 7.8E-03 0
NP 237 1.0E+03 S5.1E-03 1.0E+03 23

0

PA 233 1.0E-02 1.2E-01 1.3E-01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 8

Maximum Dose Increment Received By Population
In Year 12000 (70-yr Time Period Number No: 143)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 7.6E+00 2.5E-01 1.9E+00
Breast S.5E+00 1.5E-01 8.3E-0l

R Marrow  3.5E+01 1.2E-01 4.2E+00
Lung 5.5E+00 1.2E-01 6.6E-01
Thyroid 1.2E+02 3.0E-02 3.6E+00
Bone Sur  3.7E+02 3.0E-02 1.1E+01
Stomach  4.4E+02 6.0E-02 2.6E+01
LL Int. 7.7E+01 6.0E-02 4.6E+00
Kidneys 3.2E+01 6.0E-02 1.9E+00
UL Int. 2.9E+01 6.0E-02 1.8E+00
Liver 1.9E+01 6.0E-02 1.1E+00

Cumulative Effective Dose Equivalent 5.8E+01
External Dose 2.5E-03

Lifetime Effective Cumulative
Dose Equivalent 5.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 9

Maximum Dose Increment Received By Individual (rem)
In-Year 12000 (70-yr Time Period Number No: 43)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 26E-07 12E-11 2.6E-07 2
TC99  7.9E-06 4.8E-12 7.9E-06 66
1129 1.1E-07 3.4E-13 1.1E-07 0
U 238 9.6E-07 2.0E-13 9.6E-07 8

TH234 1.0E-10 13E-10 2.3E-10 0
PA 234 34E-13 2.1E-11 2.1E-11 0
NP 237 2.7E-06 14E-i1 2.7E-06 23
PA 233 2.7E-11 3.2E-10 3.5E-10 0




%

DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 10

Population Internal Dose To Organ by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.6E+00 1.6E+00 1.3E+00
TC 99 4.0E+00 4.4E+02 7.9E+00 2.7E+01 7.1E+01 4.8E+00 4.8E+00 4.0E+00
I 129 1.2E-03 1.7E-03 1.0E-03 1.0E-03 1.0E-03 1.4E-03 1.5E-03 9.4E-04

U 238 1.8E-01 2.5E-01 3.6E-01 1.2E+00 3.6E+00 6.4E+01 4.3E+00 1.7E-01

TH 234 3.7E-06 1.4E-04 3.3E-04 2.0E-03 5.9E-03 2.8E-06 2.4E-06 3.1E-07
PA 234 4.3E-08 2.1E-06 4.3E-06 9.0E-06 7.4E-06 7.8E-08 2.2E-07 6.6E-08
NP 237 1.9E-03 1.7E-02 4.2E-02 2.3E-01 7.0E-01 3.0E+02 2.5E+01 2.1E+00
PA 233 5.8E-07 3.9E-05 1.1E-04 4.9E-04 1.4E-03 1.4E-05 9.6E-06 2.9E-06

Total internal  5.5E+00 4.4E+02 9.6E+00 2.9E+01 7.7E+01 3.7E+02 3.5E+01 7.6E+00

Radionuclide  Ovaries Muscle Thyroid Kidneys Liver

C 14 1.3E+00 1.3E+00 1.3E+00 0.0E+00 0.0E+00
TC 99 4.0E+00 4.0E+00 1.0E+02 0.0E+00 5.5E+00
I 129 1.0E-03 2.5E-03 1.8E+01 0.0E+00 0.0E+00
U 238 1.8E-01 1.7E-01 1.8E-01 3.2E+01 0.0E+00

TH 234 3.9E-06 4.5E-07 4.0E-08 0.0E+00 5.5E-07
PA 234 9.4E-07 1.48-07 5.1E-09 2.3E-07 1.7E-07
NP 237 2.1E+00 1.7E-03 1.2E-03 0.0E+00 1.3E+01
PA 233 3.5E-05 3.7E-06 6.9E-08 4.7E-06 3.3E-06

Total internal 7.6E+00 5.5E+00 1.2E+02 3.2E+01 1.9E+01

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)



|
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Air .
Submer- Exter-
Radionuclide sion nal

C 14 7.4E-11 5.9E-05
TC 99 2.0E-11 2.4E-05
1129 2.8E-12 1.7E-06
U 238 1.6E-12 9.8E-07
TH 234 2.6E-10 6.5E-04
PA 234 3.7E-11 1.0E-04
NP 237 1.3E-11 6.7E-05
PA 233 2.1E-10 1.6E-03

Total external 6.2E-10 2.5E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY }bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 11

Population Internal Dose To Organ by Exposure Pathway

In Year 12000 (70-yr Time Period Number No: 143)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  1.3E-02 3.7E-05 2.6E-05 2.7E-05 3.0E-05 1.2E-02 9.9E-04 1.2E-04
Ingestion (Terr) 4.5E+00 4.3E+02 8.4E+00 2.7E+01 7.3E+01 1.8E+02 1.9E+01 5.4E+00
Ingestion (Aqua) 8.2E-01 1.1E+00 8.4E-01 9.4E-01 1.2E+00 1.2E+02 1.1E+01 1.7E+00
Drinking Water 1.9E-01 8.5E+00 3.4E-01 1.0E+00 2.8E+00 7.3E+01 5.7E+00 5.4E-01

Total internal 5.5E+00 4.4E+02 9.6E+00 2.9E+01 7.7E+01 3.7E+02 3.5E+01 7.6E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  1.2E-04 2.6E-05 3.0E-05 2.2E-05 5.4E-04

Ingestion (Terr) 5.4E+00 4.5E+00 1.2E+02 2.0E+01 1.1E+01
Ingestion (Aqua) 1.7E+00 8.2E-01 8.9E-01 5.4E-01 5.4E+00
Drinking Water 5.4E-01 2.0E-01 3.8E+00 1.1E+01 2.3E+00

Total internal  7.6E+00 5.5E+00 1.2E+02 3.2E+01 1.9E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.
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DITTY Long—Tel"m Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
5 .

Cl4 '

1129

NP237

TC99

U 238

&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFL0O=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6, ‘
USAGE(1)=0.3,0.,0.,0.,438.,17,,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END

5

Cl4 5

1990. 0.0

4244. 0.0

4245. 0.0183

8995. 0.0183

8996. 0.0

1129 5

1990. 0.0

4244. 0.0

4245. 0.0001

8995. 0.0001

8996. 0.0

NP237 5

1990. 0.0

4244, 0.0

4245. 0.00023:

8995. 0.00023

8996. 0.0

TC99 5

1990. 0.0

4244. 0.0 .

4245. 0.1126

8995. 0.1126

8996. 0.0

U238 5



1990.
4244,
4245,
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)

Executed on: 06/21/96 at 07:04:30.8 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: 9)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (3H)

DITTY.IN

-—- MASTER RADIONUCLIDE CONTROL LIST
Cl14 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

e e o o ek

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 84E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 85E+00 SWIMMING TIME 1.7E+01



External Exposui'e Time: 2.92E+03 hr/yr

" — LIQUID RELEASE PARAMETERS

River Flow Rate, (fi3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : LOE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) ---~--mnm-memeeee

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 13E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57 1.3E+00
58 1.3E+00 59 1.3E+00 60 1.3E+00 61 1.3E+00 62 1.3E+00
63 1.3E+00 64 1.3E+00 65 1.3E+00 66 1.3E+00 67 1.3E+00
68 1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72 1.3E+00
73 1.3E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77 1.3E+00
78 1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82 1.3E+00
83 1.3E+00 84 1.3E+00 85 1.3E+00 86 1.3E+00 87 1.3E+00
88 1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92 1.3E+00
93 1.3E+00 94 1.3E+00 95 1.3E+00 96 1.3E+00 97 1.3E+00
98 1.3E+00 99 1.3E+00 100 1.3E+00101 1.0E-01

TC99 33 62E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
38 7.9E+00 39 7.9E+0C 40 7.9E+00 41 7.9E+00 42 7.9E+00
43 7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
48 7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
53 7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
58 7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
63 7.98+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
68 7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
73 7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
78 7.98+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
83 7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03



43
48
53
58
63
68
73

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
78 7.0E-03
83 7.0E-03
88 7.0E-03
93 7.0E-03

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

98 7.0E-03 99 7.0E-03 100 7.0E-03 101 5.5E-04

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86 4.5E-01
91 4.5E-01
96 4.5E-01

U238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

42 4 5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

98
NP237
38
43
48
53
58
63
68
73
78
83
88
93
98

4.5E-01
33 1.3E-02
1.6E-02 39
1.6E-02 44
1.6E-02 49
1.6E-02 54
1.6E-02 59
1.6E-02 64
1.6E-02 69
1.6E-02 74
1.6E-02 79
1.6E-02 84
1.6E-02 89
1.6E-02 94
1.6E-02 99

34 1.6E-02
1.6E-02 40
1.6E-02 45
1.6E-02 50
1.6E-02 55
1.6E-02 60
1.6E-02 65
1.6E-02 70
1.6E-02 75
1.6E-02 80
1.6E-02 85
1.6E-02 90
1.6E-02 95

35 1.6E-02
1.6E-02 41
1.6E-02 46
1.6E-02 51
1.6E-02 56
1.6E-02 61
1.6E-02 66
1.6E-02 71
1.6E-02 76
1.6E-02 81
1.6E-02 86
1.6E-02 91
1.6E-02 96

99 4.5E-01 100 4.5E-01 101 3.5E-02
36 1.6E-02 37 1.6E-02

1.6E-02 42
1.6E-02 47
1.6E-02 52
1.6B-02 57
1.6E-02 62
1.6E-02 67
1.6E-02 72
1.6E-02 77
1.6E-02 82
1.6E-02 87
1.6E-02 92
1.6E-02 97

1.6E-02 100 1.6E-02 101 1.3E-03

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02



Di’ITY ii)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title; DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY I.)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440, 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860, 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 5140, 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840, 2.30E+02
57 5910, 2.42E+02
.58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120, 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02



4
2

64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
3.41E+02
3.54E+02
3.67E+02
3.80E+02
3.94E+02
4.07E+02
421E+02
435E+02
4.48E+02
4.63E+02
4.77E+02




DITTY Dose Calculation Program
(GENI Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4, 91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02 '
87 8010. 6.58E+02
38 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
o4 8500. T.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+(02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02

until  untl .

144 112000,  8.96E+02




Dose in units of persor;—rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 6

~

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  OfTotal
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.1E-03 4.5E+01 5
TC99  5.0E+02 3.1E-04 5.0E+02 557
1129 1.0E+01 3.2E-05 1.0E+01 1

U 238 1.5E+02 3.2E-05 1.5E+02 17
TH234 1.6E-02 2.1E-02 3.7E-02 0
PA 234 54E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233 20E-03 23E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01

R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur 1.3E+02 3.0E-02 3.9E+00
Stomach  1.1E+02 6.0E-02 6.8E+00
LL Int. 22E+01 6.0E-02 1.3E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int. 8.6E+00 6.0E-02 35.1E-01
Liver 5.2E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  24E-07 1.1E-11 24E-07 5

TC99  2.7E-06 1.6E-12 2.7E-06 55
I 129 S54E-08 1.7E-13 54E-08 1

U 238 82E-07 1.7E-13 8.2E-07 17
TH 234 8.6E-11 1.1E-10 2.0E-10 0
PA 234 29E-13 1.8E-11 1.8E-11 0
NP 237 1.0E-06 52E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0

gy el



DITTY bose Calculation Program
{GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide = Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00.
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
I 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air )
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC 99 5.0E-12 6.1E-06
I 129 1.0E-12 6.3E-07
U 238 1.0E-12 6.3E-07
TH234  1.7B-104.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter
5

Cl4

1129

NP237

TC99

U238

&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,

CFLO=120000.,

RM=1.0, TZ=1990., TZR=0.,

PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,

TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,

NTL=6, ‘

USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,

CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,

EXTIM=2920.,MOPYR=6, RIRR=150.,

GRWP(1)=90.,90.,90.,30.,3*90.,

YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END

5

Cl4 5

1990. 0.0
4244, 0.0

4245. 0.0183

8995. 0.0183

8996. 0.0

1129 5

1990. 0.0
4244, 0.0

4245. 0.0001

8995. 0.0001

8996. 0.0
NP237 5

1990. 0.0
4244, 0.0
4245. 0.00023

8995. 0.00023

8996. 0.0 :
TC99 5

1990. 0.0
4244, 0.0
4245. 0.1126

8995. 0.1126

8996. 0.0
U 238 5

. Sepa.)



1990.
4244.
4245.
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990, A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 Page 1
---~ DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: &

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: (9)

Bioaccumulation Factor Library - (3 O-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bg) (23-Jul-93 PDR)
Waterborne Release Data: (3D

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9 1129 U238 TH234 PA234 NP237
‘ PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hu/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 84E-01 40E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMINGTIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (fi3/sec) : 1.2E+05  Months/Year Iirigated : 6.0E+00
Reconcentration Ratio  : 1.0E+00  Irrigation Rate

Mixing Ratio : 1LOE+00  (liters/'m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: Date:




DITTY j)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) ~~r=--msrmmmamennn

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

Cl14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 1.3E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57 1.3E+00
58 1.3E+00 59 1.3E+00 60 1.3E+00 61 1.3E+00 62 1.3E+00
63 1.3E+00 64 1.3E+00 65 1.3E+00 66 1.3E+00 67 1.3E+00
68 1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72 1.3E+00
73 13E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77 1.3E+00
78 1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82 1.3E+00
83 1.3E+00 84 1.3E+00 85 1.3E+00 86 1.3E+00 87 1.3E+00
88 1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92 1.3E+00
93 1.3E+00 94 1.3E+00 95 1.3E+00 96 1.3E+00 97 1.3E+00
98 1.3E+00 99 1.3E+00 100 1.3E+00 101 1.0E-01

TC99 33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
38 7.9E+00 39 7.9E+00 40 _7.9E+00 41 7.9E+00 42 7.9E+00
43 7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
48 7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
53 7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
58 7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
63 7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
68 7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
73 7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
78 7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
83 7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03



U238

43
48
53
58
63
68
73
78
83
88
93
98

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

99 7.0E-03 100 7.0E-03 101 5.5E-04

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86 4.5E-01
91 4.5E-01
96 4.5E-01

33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

42 4.5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

98 4.5E-01 99 4.5E-01 100 4.5E-01 101 3.5E-02
NP237 33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02
38 1.6E-02 39 1.6E-02 40 1.6E-02 41 1.6E-02 42
43 1.6E-02 44 1.6E-02 45 1.6E-02 46 1.6E-02 47
48 1.6E-02 49 1.6E-02 50 1.6E-02 51 1.6E-02 52
53 1.6E-02 54 1.6E-02 55 1.6E-02 56 1.6E-02 57
58 1.6E-02 59 1.6E-02 60 1.6E-02 61 1.6E-02 62
63 1.6E-02 64 1.6E-02 65 1.6E-02 66 1.6E-02 67
68 1.6E-02 69 1.6E-02 70 1.6E-02 71 1.6E-02 72
73 1.6E-02 74 1.6E-02 75 1.6E-02 76 1.6E-02 77
78 1.6E-02 79 1.6E-02 80 1.6E-02 81 1.6E-02 82
83 1.6E-02 84 1.6E-02 85 1.6E-02 86 1.6E-02 87
88 1.6E-02 89 1.6E-02 90 1.6E-02 91 1.6E-02 92
93 1.6E-02 94 1.6E-02 95 1.6E-02 96 1.6E-02 97
98 1.6E-02 99 1.6E-02 100 1.6E-02 101 1.3E-03

37 1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02 .



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case titte: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 3

---- POPULATION DATA
Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)
Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440, 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 © 5070. 1.10E+Q2
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490, 1.74E+02
52 5560. 1.85E+02
53 . 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02



63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
3.41E+02
3.54E+02
3.67E+02
3.80E+02
3.94E+02
4.07E+02
4.21E+02
4.35E+02
4 48E+02
4.63E+02
4.77E+02




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4.91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920, 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02
until until

144 12000. 8.96E+02




Dose in units of persoﬂ-rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

- Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 6

~

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective - Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.1E-03 4.5E+01 5
TC99  5.0E+02 3.1E-04 5.0E+02 35
I 129 1.0E+01 3.2E-05 1.0E+01 1
U 238 1.5E+02 3.2E-05 L1.5E+02 17
TH234 1.6E-02 2.1E-02 3.7E-02 0
PA234 54E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 98E-04 2.0E+02 21
PA 233 2.0E-03 2.3E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01
R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur  1.3E+02 3.0E-02 3.9E+00
Stomach  1.1E+02 6.0E-02 6.8E+00
LLInt. 22E+01 6.0E-02 13E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int.  8.6E+00 6.0E-02 5.1E-01
Liver 52E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 24E-07 1.1E-11 2.4E-07 5
TC99 2.7E-06 1.6E-12 2.7E-06 35
I 129 54E-08 1.7E-13 5.4E-08 1
U 238 82E-07 1.7E-13 8.2E-07 17
TH234 8.6E-11 1.1E-10 2.0E-10 0
PA 234 29E-13 1.8E-11 1.8E-11 0

NP237 1.0E-06 5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
1129 4 5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2.4E-06 8.8E-05 2.1E~04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
1129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

opulation Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)




Air )
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC 99 5.0E-12 6.1E-06
I129 1.0E-12 6.3E-07
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04

PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 ' Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
5
C14
1129
NP237
TC99
U 238
&INPUT IWAT=1, IPATH=2, LUW=1, [POPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3%*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
C1i4 5
1990. 0.0
4244. 0.0
4245. 0.0183
8995. 0.0183
8996. 0.0
I129 5
1990. 0.0
4244, 0.0
4245. 0.0001
8995. 0.0001
8996. 0.0
NP237 5
1990. 0.0
4244, 0.0
4245. 0.00023
8995. 0.00023
8996. 0.0
TC99 5
1990. 0.0
4244. 0.0
4245. 0.1126
8995. 0.1126
8996. 0.0
U238 5



1990.
4244,
4245.
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)

Executed on: 06/21/96 at 07:03:13.0 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: @

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: (9

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jui-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Ci4 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kgf/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMINGTIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS
River Flow Rate, (ft3/sec}: 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.0OE+00  (liters/m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: 7 Date:



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci} «e--ssemocnvennnnn

Period/ Period/ Period/ Period/ Period/
Activity Activity Activity Activity Activity

Radio-
nuclide

C14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00

38
43
48
33
58
63
68
73
78
83
88
93

1.3E+00 39
1.3E+00 44
1.3E+00 49
1.3E+00 54
1.3E+00 59
1.3E+00 64
1.3E+00 69
1.3E+00 74
1.3E+00 79
1.3E+00 84
1.3E+00 89
1.3E+00 94

1.3E+00 40
1.3E+00 45
1.3E+00 50
1.3E+00 55
1.3E+00 60
1.3E+00 65
1.3E+00 70
1.3E+00 75
1.3E+00 80
1.3E+00 85
1.3E+00 90
1.3E+00 95

1.3E+00 41
1.3E+0Q0 46
1.3E+00 51
1.3E+00 56
1.3E+00 61
1.3E+00 66
1.3E+00 71
1.3E+00 76
1.3E+00 81
1.3E+00 86
1.3E+00 91
1.3E+00 96

1.3E+00 42
1.3E+00 47
1.3E+00 52
1.3E+00 57
1.3E+00 62
1.3E+00 67
1.3E+00 72
1.3E+00 77
1.3E+00 82
1.3E+00 87
1.3E+00 92
1.3E+00 97

1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00

98
TC99
38
43
48
53
58
63
68
73
78
83
88

1.3E+00 99 1.3E+00 100 1.3E+00 101 1.0E-01
33 6.2E+00 34 7.9E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
7.9E+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42 7.9E+00
7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
7.9E+00 49 7.9E+00 50 7.9E+00 51 7.9E+00 52 7.9E+00
7.9E+00 54 7.9E+00 55 7.9E+00 56 7.9E+00 57 7.9E+00
7.9E+00 59 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01
1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03




NP237

43
48
33
58
63
68
73
78
83
88
93
98

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01
98 4.5E-01

38
43
48
33
58
63
68
73
78
83
88
93
98

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
51 7.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47
52
57
62
67
72
77
82
87
92
97

99 7.0E-03 100 7.0E-03 101 5.5E-04

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86 4.5E-01
91 4.5E-01
96 4.5E-01

42
47
52
57
62
67
72
77
82
87
92
97

99 4.5E-01 100 4.5E-01 101 3.5E-02
34 1.6E-02 35 1.6E-02

33 1.3E-02

39
44
49
54
59
64
69
74
79
84
89
94
99

1.6E-02 40
1.6E-02 45
1.6E-02 50
1.6E-02 35
1.6E-02 60
1.6E-02 65
1.6E-02 70
1.6E-02 75
1.6E-02 80
1.6E-02 85
1.6E-02 90
1.6E-02 95

1.6E-02 41
1.6E-02 46
1.6E-02 51
1.6E-02 56
1.6E-02 61
1.6E-02 66
1.6E-02 71
1.6E-02 76
1.6E-02 81
1.6E-02 86
1.6E-02 91
1.6E-02 96

36 1.6E-02
1.6E-02 42
1.6E-02 47
1.6E-02 52
1.6E-02 57
1.6E-02 62
1.6E-02 67
1.6E-02 72
1.6E-02 77
1.6E-02 82
1.6E-02 87
1.6E-02 92
1.6E-02 97

1.6E-02 100 1.6E-02 101 1.3E-03

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

U238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01

37 1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the foliowing Times A.D.:

Time Population
1990. 2.9E+05 -
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06




1

DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440. 2.44E+01
37 4510. -3.34E+01
38 4580. 4258401
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 5070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
5% 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02
62 6260. 3.03E+02




63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02
3.28E+02
341E+02
3.54E+02
3.67E+02
3.80E+02
3.94E+02
4.07E+02
4.21E+02
4.35E+02
4 48E+02
4,63E+02
4.77E+02




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 5

~

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4 91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
08 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02
until until

144 12000.  $.96E+02




Dose in units of persori—rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.




DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External  Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.1E-03 4.5E+01 5
TC99  5.0E+02 3.1E-04 5.0E+02 55
I 129 1.0E+01 3.2E-05 1.0E+01 1
U 238 1.5E+02 3.2E-05 1.5E+02 17
TH234 1.6E-02 2.1E-02 3.7E-02 0
PA 234 54E-05 33E-03 3.3E-03 0
NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233 2.0E-03 23E-02 25E-02 0

Dose in units of person-rem;
that is the cumnlative populdtion dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-01

R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur  1.3E+02 3.0E-02 3.9E+00
Stomach  1.1E+02 6.0E-02 6.8E+00
LLInt. 22E+0lI 6.0E-02 1.3E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int.  8.6E+00 6.0E-02 S5.1E-01
Liver 5.2E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03 |

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr indiyidual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 24E-07 1.1E-11 24E-07 5

TC99  2.7E-06 1.6E-12 2.7E-06 55
1129 54E-08 1.7E-13 54E-08 1

U 238 82E-07 1.7E-13 8.2E-07 17
TH 234 8.6E-11 1.1E-10 2.0E-10 0
PA 234 29E-13 1.8E-11 1.8E-11 0
NP 237 1.0E-06 5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10 0

217 144




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
1129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2, 7E+00

Radionuclide  Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1 .4E+00
I 129 3.9E-04 9.4E-04 6.7E-+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00

TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal  2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air .
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC 99 5.0E-12 6.1E-06
I 129 1.0E-12 6.3E-07
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal  2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal  2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.
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Combo Low Release Concentrations from LAW vaults

Combo Low Estimated Vaults Release Concentrations, g/l
0.00044 {factor

Glass Metric Conc. Conc. lonic Metal Metal Oxygen
Compenent Tons _giL| g/meter3 Form! Subscript At Wt|  Subscript
|Ag20 1.04E-01 4.26E-05| 4.26E-02 Ag+i 2 108 1
Al203 1.47E+04 | 2.73E+00| 2.73E+03 Al+3 2 27 3
Am203 2.03E-03 | 8.13E-07]| 8.13E-04 Am+3 2 243 3
As205 9.66E-01 2.77E-04 | 2.77E-01 As+5 2 75 5
B203 447E-01 | 1.76E-04 | 1.76E-01 B+3 2 209 3
BaQ 6.57E-01 | 2.59E-04 | 2.59E-01 Ba+2 1 137 1
BeQ 1.68E-01| 2.66E-05| 2.66E-02 Be+2 1 9 1
Bi20O3 5.85E+00| 2.31E-03| 2.31E+00 Bi+3 2 209 3
Ca0 263E+04 | 8.27E+00| 8.27E+03 Ca+2 1 40 1
Cdo 1.46E+00| 5.62E-04| 5.62E-01 Cd+2 1 112 1
Ce203 1.03E+00| 3.87E-04| 3.87E-01 Ce+3 2 140 3
Cm203 NS 0.00E+00 | 0.00E+00 Cm+3 2 247 3
Co203 NS 0.00E+00 | 0.00E+Q0 Co+3 2 59 3
Cr203 3.97E+01 | 1.20E-02] 1.20E+01 Cr+3 2 52 3
Cs20 3.46E-03 | 1.44E-068| 1.44E-03 Cs+1 2 133 1
CuQ 1.36E-01 | 4.89E-05| 4.89E-02 Cu+2 1 64 1
Fe203 558E+00}| 1.72E-03 | 1.72E+00 Fe+3 2 56 3
K20 4 40E+00| 1.64E-03| 1.B4E+QC K+1 2 39 1
La203 2.35E01 ] B8.82E05| 8.82E-02 La+3 2 139 3
Li20 217E-04 | 4.46E.08| 4.46E-05 Li+1 2 7 1
[MgO §.57E-01 | 1.47E-04 | 1.47E-01 _Mg+2 1 24 1
MnO2 1.09E+01 | 3.03E-03| 3.03E+00 Mn+4 1 55 2
MoQ3 6.55E+00| 1.92E-03| 1.92E+00 Mo+6 1 96 3
Na20 3.44E+04 | 1.12E+01 | 1.12E+04 | Na+1 2 23 1
Ni203 400E+01 | 1.26E-02{ 1.25E+01 Ni+3 2 59 3
NiQ ns 0.00E+00 { 0.00E+00 Ni+2 1 5% 1
NpO2 1.34E-02 | 5.19E-06 | 5.19E-03 Np+4 1 237 2
P205 8.23E+02; 1.58E-01| 1.58E+02 P0Q4-3 2 31 5
Pb0O2 207E+00| 7.89E-04| 7.89E-01 Pb+4 1 207 2
PuQ2 9.44E-04 1 3.67E-07| 3.67E-04 Pu+4 1 242 2
Rb20 ns 0.00E+QQ i 0.00E+Q0 Rb+1 2 85 1
Re207 ns\ 0.0CE+Q0 | 0.00E+00 Re+7 2 186 7
Rh203 ns 0.00E+0Q | 0.00E+00 Rh+3 2 103 3
Ru203 ns 0.00E+00 | 0.00E+00 Ru+3 2 101 3
Sh205 NA 0.00E+00 | 0.00E+00 Sh+5 o2 122 5
Se03 NA 0.00E+00 | 0.00E+0Q0 Se+b6 1 79 3
Si02 1.56E+05 | 3.20E+01| 3.20E+04 Si+4 1 28 2
Sm203 NA 0.00E+00 | 0.0CE+0D Sm+3 2 150 3
SnQO2 NA Q.00E+00 | 0.00E+00 Sn+4 1 119 2
Sr0 4.07E-03 | 1.52E-06| 1.52E-03 Sr+2 1 88 1
Tc207 2.07E+00| 5.82E-04| 5.82E-01 Te04-1 2 99 7
TeO3 NA 0.00E+00 | 0.00E+Q0 Te+6 1 128 3
ThQ2 NA 0.00E+00 | 0.00E+00 Th+4 1 232 2
TiO2 NA 0.00E+00 | 0.00E+00 Ti+d 1 438 2
T1203 NA 0.00E+00 { 0.00E+JD Ti+3 2 204 3
UQo3 4.44E+01 [ 1.63E-02 | 1.63E+01 U02+2 1 238 3
V205 ns 0.00E+D0 | 0.00E+0Q0 V+5 2 51 5
WO2 ns 0.00E+00 | 0.00E+Q0 WQO4-2 1 184 2
W03 2.50E+00| 8.72E-04 | 8.72E-01 WO04-2 1 184 3
ZnQ 3.20E+00 1.13E-03 | 1.13E+00 Zn+2 1 65 1
ZrQ2 3.45E-02 1.12E-05 112E-02| = ZrO+2 1 a1 2

file:VAULTS.XLS sheet: VAULTCON 6/12/96



Combo Low isotopic breakdown

file:VAULTS.XLS sheet:isotopic breakdown

Am-241 99.54%
Am-242 0.00%
Am-242m 0.02%
Am-243 0.44%
Cs-135 14.63%
Cs-137 85.37%
Np-237 100.00%
Np-238 0.00%
Np-239 0.00%
Pu-238 0.01%
Pu-239 93.50%
Pu-240 6.35%
Pu-241 0.14%
Pu-242 0.00%
U-233 0.00%
U-234 0.00%
U-235 0.65%
U-236 0.00%
U-237 0.00%
U-238 99.35%
Page 1
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combo low grams rad

4123

Decay Dat

Table in grams Inventory in Tanks Selected for Retrieval |Grand
35064 [Tanks Selected for Retrieval - 35064 Total
Radionucl{ 1WSS 2W8SS 1ESS 2ESS 4ESS total Radionucl{3WDS  |3EDS SEDS
AC-225 1.2E-11| 7.9E-12 | 4.8E-11| 7.7E-12 0} 7.6E-11 7.BE-11
Ac-227 4.2E-05 3E-05| 6.5E-05| 1.4E-05 0] 0.00015 0.00015
Ac-228 Curies
Am-241 418.314 | 874.817 | 1407.44 | 2205.83 0| 4905.91 jAm-241 149.368 | 17116.3 | 40.6464 22212.2
Am-242 0.00027 | 0.00081 | 0.00138 | 0.00181 0} 0.00437 0.00437
Am-242m | 0.22207 | 0.67562 | 1.15451 | 1.58655 01 3.63875 3.63875
Am-243 4251821 16.3120| 27.8839 | 50.0293 0 08.478 98.478
At-217 4.3E-19| 2.8E-18] 1.7E-18] 2.8E-19 0] 2.7E-18 2.7E-18
Ba-135m 0 0 0 0 0 0 0
Ba-137m 0.003 | 0.00973| 0.01162 | 0.00041 0| 0.02475 |Ba-137m | 0.00671 | 0.04014 | 0.00357 0.07516
Bi-210 3.7E-14| 1.9E14| 43E-14| 2.5E-14 0| 1.2E-13| - 1.2E-13
Bi-211 7.2E-12 | 51E-12| 1.1E-11| 2.4E-12 0 2.6E-11 2.6E-11
Bi-212 0 Q 0 0 0 0 0
Bi-213 5E-11| 3.3E-11 210 | 3.2E-11 0{ 3.2E-10 3.2E-10
Bi-214 4.3E-16] 2.2E-16| 4.8E-16| 2.5E-18 0| 14E-15 1.4E-15
C-14 56.9782 | 76.3917 | 278.401 | 20.7296 ) 4325 |C-14 0| 522.586 | 0.73068 955.817
Cm-242 0.00054 | 0.00164 0.0028 | 0.00385 0| 0.00884 0.00884
Cm-244 0.02447 | 0.15991 | 0.30034 | 0.65999 0| 1.14471 1.14471
Cm-245 0.00077 | 0.0054% | 0.01031 | 0.02377 0| 0.04035 0.04035
Cs-135 0572.72 | 26121.3 | 26790.9| 758.904 0| 63243.8 63243.8
Cs-137 675273 | 21888.3 | 26154.6 | 918.376 0| 55724.1|Cs-137 41711 | 249460 | 22171.9 369067
Eu-154 Eu-154 0| 277.929 0 277.929
Fr-221 3.9E-15| 26E-15| 1.6E-14| 2.5E-15 0| 25E-14 2.5E-14
Fr-223 1.1E-12 | 7.6E-13| 1.7E-12] 3.5E-13 0} 3.9E-12 3.8E-12
1-129 5765.84 | 147686.3 | 34046.5| 3696.33 0 58295 58295
Nb-93m 0.16745| 0.2206 | 0.64644 | 1.01436 0] 2.05785 2.05785
Ni-59 0 0 0 0 0 0 0
Ni-63 64.3577 | 44.5162 | 553.862 | 612.618 0] 127535 1275.35
Np-237 6335.33 | 778241 | 40077.3| 130.131 0 | 54325.1 [Np-237 0| 63988.4 0 118313
Np-238 4E-08 | 1.2E-07 | 2.1E-07 | 2.8E-07 0] 6.5e-07 8.5E-07
Np-239 3.6E-06 | 1.4E-05| 2.4E-05] 4.3E-05 0| 84E-05 8.4E-05
Pa-231 0.1213 | 0.078251 0.17286 | 0.04001 01 0.41053 0.41053
Pa-233 0.00022 | 0.00026 | 0.00136| 4.4E-06 01 0.00185 0.00185
Pa-234 8.96-06 | 2.2E-06; 7.1E-06| 1.1E-08 0| 1.9E-05 1.9E-05
Pa-234m | 1.6E-07 4E-08 | 1.3E-07 | 2.1E-08 0} 35E-07 3.5E-07
Pb-209 1.5E-11 1E-11 | 6.1E-11} 9.7E-12 0] 9.6E-11 9.6E-11
Ph-210 6.1E-11 3E-11 7E-11| 4.1E-11 0 2E-10 2E-10
Pb-211 1.2E-i0{ 8.7E-11| 1.9E-10 4E-11 0! 44E-10 4.4E-10
Pb-212 0 0 0 0 0 0 0
Pb-214 5.8E-18 3E-i6 | B.5E-16| 3.4E-16 0| 1,9E-15 1.9E-15
Pd-107 9228.32 | 237346 55053 | 6852.66 Q| 95768.6 95768.6
Po-210 1E-12 | 5.2E-13| 1.2E-12 7E-13 0] 3.4E-12 3.4E-12
Po-211 7.9E-17 | 5.6E-17| 1.2E-16] 2.6E-17 0| 28E-16 2.8E-16
Po-212 0 0 0 0 0 0 0
Po-213 53E-23| 36E-23| 2.2E-22| 3.4E-23 0| 3.4E-22 3.4E-22
Po-214 85.9E-23 3E-23 | 6.6E-23| 3.4E-23 Q| 1.9E-22 1.9E-22
Po-215 1E-16 | 7.2E-17 | 1.8E-16| 3.4E-17 0| 3.7E-18 3.7E-16
Po-216 0 0 0 0 0 o] 0
Po-218 6.7E-17 | 3.4E-17| 7.5E-17 | 3.9E-17 0| 2.2E-18 2.2E-16
Pu-236 :
Pu-238 1.36533 | 2.09708 | 2.40055| 3.07132 0| 8.93429 |Pu-238 0! 9.97701 0 18.9113
Pu-239 14877.2 | 2992.02 | 3474.87 | 20524.5 0| 41868.6 |Pu-239 944,128 | 79843.1 | 883.874 123540
Pu-240 060.354 | 156.218 | 189.689| 135522 0| 2665.49 |Pu-240 64.3827 | 5599.856 | 60.2738 8380
Pu-241 20.1449 | 1.897041 | 2.62799 ) 23.5181 0!} 57.2614 [Pu-241 0.31208 | 125.959 | 0.28217 183.824
Pu-242 0.0027 | 0.00823] 0.01408 | 0.01932 0] 0.04431 0.04431
Ra-223 5.9E-08 | 4.2E-08| 9.2E-08 | 1.9E-08 0| 21E-07 2.1E-07
Ra-224 0 0 0 0 0 0 0
VAULTS.XLS combo low grams rad Page 1 6/12/96




combo low grams rad

S/

1.1E-10

Ra-225 1.8E-11f 12611 | 7.2E-11] 1.1E-11 0 1.1E-10
Ra-226 1.9E-08] 9.8E-09| 22E-08| 1.1E-08 0| 6.2E-08 6.2E-08
Ra-228 0 0 0 0 0 0 0
Rh-106 1.6E-14 5E-151 1.1E-13| 1.5E-11 01 1.5E-11 1.5E-11
Rn-219 2.3E13 ! 1.6E-13| 3.6E-13| 7.6E-14 0] 8.3E-13 8.3E-13
Rn-220 0 0 0 Y o 0 o
Rn-222 1.2E-131 6.3E-14| 14E-13| 7.2E-14 0 4E-13 4E-13
Ru-106 1.7E-08 | 5.3E-09| 1.2E-07 | 1.6E-05 0} 1.6E-05 1.6E-05
Sb-126 84E-05| 1.B6E-05| 2.2E-05] 0.00011 0| 0.00023 0.00023
8b-126m | 6.4E-07 | 1.2E-Q7 | 1.7E-07 | 8.2E-07 0] 1.BE-08 1.8E-06
Se-79 729.505) 1878.85) 4307.65| 442053 0] 7358.08 7358.06
Sm-151 1895.9 | 383.617 | 575.741| 2426.65 0| 52819 5281.9
8n-126 1779.73 | 340.225] 462.79 | 2271.53 0| 4854.28 4854.28
8r-80 5547.32 | 14640.5] 349850.2 | 16781.8 0 71919.8 |§r-80 255.941 | 78947.1| 68.9182 161192
Tc-99 41437.7 | 106258 | 243481 | 25249.2 0! 418426 [Tc-99 216565 | 930348 | 57515.5 1620854
Th-227 9.6E-08 | 6.9E-08 | 1.6E-07 | 3.2E-08 0] 3.5E-07 3.5E-07
Th-228 0 0 0 Y 0 0 o
Th-229 3.2E-06 | 2.2E-06| 1.3E-05| 2.1E-06 0| 2.1E-05 2.1E-05
Th-230 0.00014 | 6.9E-05] 0.00015 | 5.9E-05 0| 0.00041 0.00041
Th-231 0.00087 | 0.00022 | 0.0007 | 0.00011 01 0.00191 0.00191
Th-232 0 0 0 g Y 0 0
Th-233
Th-234 0.00478 ] 0.00118] 0.00383 | 0.00081 0 0.01041 0.01041
Ti-207 1.6E-11]| 1.1E-11| 2.5E-11| 5.2E-12 0] 5.7E-11 5.7E-11
TI-208 0 0 0 0 Y 0 0
T1-209 3.6E-17 | 24E-17 | 1.5E-16| 2.3E-17 0| 23E-18 2.3E-16
U-232 :
U-233 . | 0.05751] 0.05937| 0.3362} 0.01586 0} 0.46894 0.46894
U-234 2.53751|_1.30759 | 2.63688 | 1.30647 0| 7.78854 7.78854
U-235 2138051 | 5394490 | 1713209 | 274902 0 | 4665610 4665610
U-236 1.75725 | 0.28576 | 0.34693 | 2.48677 0| 4.87672 4.87672
U-237 9E-07 | 6.1E-08 | 8.1E-08 | 7.3E-07 0| 1.8E-08 1.8E-06
U-238 3.3E+08 | 8.2E+07 | 2.6E+08 | 4.2E+07 0| 7.2E+08 7.2E+08
¥-90 148.024 | 390.664 | 932.806 | 447.803 0 1919.1(Y-90 6.92136 | 2134.95| 1.86374 4062.83
Zr-93 1761.3 | 7362.9 | 15697.3 | 142208 0| 167110 167110
0

No. Tanks 3 3 ) 1 13
Table 15 End
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combo low grams rad

isotopic Oxide mt Total Inventory
total |total grams % - % of total % of total
Radionuclide retrieved retrieved
Ac-225 2.3E-101 0.32728

Ac-227 0.00026 | 0.57072

Ac-228
0.9954235 Am-241 30353.7] 0.73178
1.98E-07 Am-242 | 0.00782 | 0.55948
0.0001631 Am-242m | 6.50378 | 0.55948
Am 22314.34579 | 0.0044132 |jAm203 | 0.02452 Am-243 | 162.169| 0.60725 [Am 30522.4 | 0.73108
At-217 8.4E-18| 0.32728
Ba-135m 0

Ba-137/m | 0.10052 | 0.74775

Bi-210 - | 3.8E-13 ] 0.32851

Bi-211 4.5E-11 | 0.57072

Bi-212 0

Bi-213 9.8E-10 | 0.32728
Bi-214 4.6E-15 | 0.30026

Cc-14 1198.19 | 0.79772

Cm-242 0.0158 | 0.55948

Cm-244 | 1.64957 | 0.89305

Cm-245 | 0.05895| 0.68442

0.1462625 Cs-135 123304 | 0.51291

Cs 432310.706 | 0.8537075 |Cs20 0.45831 Cs-137 443391 | 0.83237 |Cs 566696 | 0.76286

Eu-154 281.925 [ 0.98583

Fr-221 7.6E-14 | 0.32728

Fr-223 6.8E-12 | 0.57072

1-120 90808.1 | 0.64124
Nb-93m | 11.8782] 0.17323
Ni-59 62360.9 0
Ni-63 4621.59 [ 0.27596
1 Np-237 149244 | 0.79275
5.488E-12 Np-238 1.2E-06 | 0.55048
Np 118313.4779 | 7.14E-10 |[NpO2 0.13429 Np-239 0.00014 | 0.60725 INp 149244 | 0.79275

Pa-231 0.7287 | 0.56337

Pa-233 0.00287 | 0.84279

Pa-234 3.8E-05 | 0.50623

Pa-234m | 6.9E-07 | 0.50623

Pb-208 29E-10 | 0.32728

Pb-210 6.1E-10 | 0.32951

Pb-211 7.7E-10 [ Q.57072

Pb-212 0

Pb-214 6.2E-15 | 0.30026

Pd-107 147066 | 0.65119

Po-210 1E-11] 0.32851
Po-211 5E-16 | 0.57072
Po-212 0

Po-213 1E-21 | 0.32728

Po-214 6.3E-22 | 0.30026

Po-215 6.4E-16 | 0.57072

Po-218 0
Po-218 7.2E-16 | 0.30026
Pu-236

0.0001431 Pu-238 148.077 | 0.12771

0.9349685 Pu-239 425864 | 0.29009

0.0634969 Pu-240 29494.3 | 0.28446

0.001312 Pu-241 874.525| 0.2102

Pu 132132.4636 | 3.353E-07 |Pu02 0.1496 Pu-242 0.0792 | 0.55848 [Py 456381 | 0.28952

Ra-223 3.7E-07 | 0.57072
Ra-224 o
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Ra-225

3.4E-104 0.32728
Ra-226 2.1E-07 | 0.30026
Ra-228 0
Rh-108 1.7E-10 | 0.08765
Rn-219 1.5E-12 | 0.57072
Rn-220 0
Rn-222 1.3E-12 | 0.30026
Ru-106 0.00018 | 0.08765
Sb-126 0.00106 | 0.21714
Sb-126m | 8.1E-06| 0.21714
Se-78 11480.2 | 0.64093
Sm-151 | 24714.8 | 0.21371
Sn-126 22355.1 | 0.21714
Sr-80 425249} 0.35554
Tc207 2.5377 Te-99 1899425 | 0.85334
Th-227 6.1E-07 | 0.57072
Th-228 0
Th-229 8.3E-05} 0.32728
Th-230 0.00152 | 0.269586
Th-231 0.00384 | 0.49606
Th-232 0
Th-233
Th-234 0.02056 | 0.50623
TI-207 9.9e-11] 0.57072
Ti-208 0 | #DIVID!
T1-209 7.1g-16 | 0.32728
U-232
6.512E-10 U-233 0.98580 | 0.47566
1.082E-08 U234 31.103 ] 0.25041
0.0064787 U-235 9405289 | 0.49608
6.772E-09 U-236 34.6607 | _ 0.1407
2.462E-15 U-237 1.3E-05 | 0.13938
720147586.9 | 0.9935213 |UO3 865.387 U-238 1.4E+09 | 0.50623 1.4E+08 | 0.50616
¥-90 11359.5 | 0.35766
Zr-93 1566636 | 0.10667
VAULTS.XLS combo low grams rad Page 4 6/12/96
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Assumptions: .
1. HLW glass waste oxide loading basis to be 20 wt % waste oxides {excluding Na2Q and $i02)
2. Using the WHC enginesring data package material balante calculate the waste oxide loading
and adjust mass of the glass produced to achieve 2 20 wt % waste oxide loading
3. LAW glass sodium oxide loading basis is to be 15 wt%
Tnpus Stream  [Enput LAW HLW HLW fraction
STREAM 1 |converted to 407 437 314 344
oxides FRIT GLASS FRIT GLASS
Volume kilo-liters
Specific Gravity
Cs and Ba, (MC3) 63,774 9.37E4+00 5.44E4+01 0.85311
Srand Y, (MCi) 43,032 2.73E+00 4.03E+01 0.9365
Te, (MCi) 0.0274 2.23E-02 5.09E-03] 0.185790632
Am, (MCi) 0.0763 6.32E-03 7.00E-02] 0.917148362
Np, (MCi) 0.0001 9.98E-06 9.00E-05] 0.900193798
Pu-239, (MCi) 0.0076 4.81E-04 7.12E-031  0.936670459
{Pu-240, (MCD 0.0019 1.18E-04 1.78E-03{  0.93815357
Pu-241,(MCi) 0.0189 3.74E-04 1.85E-02| 0.980235043
Total TRU, (MC#) 0.1053 6.05E-03 9.92E-02 0.942507069)
Total MCi 115.095 1.59E+00 1.14E+02| 0.986148321
Total Mass Flow (MT) 1.91E+05 6.38E+03
Total Cr, (MT) 0.215686275
Total Na, (MT) 0.031431269
Total Si, (M)
Total P, (MT} 0.167694205
Total NO2-, (MT)
Total NO3-, (MT)
AG+ 5.05E-01
AG20 5.43E-01 1.04E-01 4,398-01} 0.807860262
AL+3 4,33E+02
AL203 3.51E+03 8.98E+03 1.17E+04 7.66E+02]  0.21815889
AL(OH)- 5.02E+03
AM+3
AM203 0.02452 2.45E02 2.03E-03 2.25E-02| 0.917017438
AS+5 1.04E+00
AS205 1.59E+00 9.66E-0t 6.27E-01| 0.393627955
B+3 9.68E-01
B203 3.12E4+00 4.47E-01 8.85E+(2 8.83E+02| 0.856898029
BA+2 2.89E+ 00|
BAQ 3.23E+00 6.57E-01 2.57E+00] 0.796582775
BE-+2 6.61E-02
BEQ 1.84E-01 1.68E-0t 1.60E-02| 0.086886565
BI+3 2,05E+01
BIR203 2.29E+01 5.35E4-00 L70E+01|  0.74439157
Cl4
CA+2 3.21E+01
CANCRINITE
CAO 4.49E+01 2.63E+04 2.63E+04 4.05E+01 0.5018
CD+2 6, 14E+00
CDO 7.0{E+00 1.46E+00 5.55E+00] 0.791958042
CE+3 8.75E4-01
CE203 1.02E+02 1.03E+00 1.OIE+02} 0,989992467
CL- 2.62E+02
CL2
co
co2
C0O3-2 1.88E+03
CR+3 3.31E+01
CR203 5.05E+01 3.97E+01 LO9E+0Q1] 0215321681
CR(OH}M- 9.93E+01
CS+
CS20 4,83E-01 3.46E-03 4.85E-01{ 0.992621033
CU+2 5.32E-01
CUQ 7.28E-01 1.39E-01 5.80E-01| 0.808658009
CUSC4 '
E- 1.2E+(R
F2
FE+3 2.33E+(02
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3.33E+02

5.58E+00)

0.983260198{

3.28E+02|

1.35E-01

3.63E+02

4.33E+02

4.43E+00

4.29E+02

0.989634266

KEROSENE

LA+3

1.93E+01

LA203

2.27TE+01

2.35E-01

2.24E+01

0.989621048

LI+

2.46E-02

L120

5.27E-02

2.17E-4

2.53E+(2

2.53E+02

0.995883631

MG+2

9.33E+00

MGO

7.10E+00

5.57E-01

6.54E+-00

0.921568627,

MNO2

7.37E+0L

t.ITE+02

1.09E+01

1.06E+02

0.90633131

MO +6

5.10E+00

MO03

7.64E+00

6.55E+00

L.I0E+00

0.143360752

N2

NA+

2.63E+04

NA20

3.55E+04

3A4E+04

1.12E+03

0.031418851

NH3

NI+3

5.91E+01

NI2FECNG

8.62E+01

NI203

1.OSE+02

4.00E+01

6.49E +0t

0.618412275

NIO

0.999933925

NO

NO2

NO2-

4.5TE+03

NO3-

3.99E+04

NP+-4

NPO2

1.34E-01

1.34E-02

1.21E-01

0.900360144

02

OH-

2.25E+03

PB+4

4.79E4+00

PBO2

5.53E+00

2.07E400

3.46E+00

0.626446281

PO4-3

1.32E+03

P205

9.89E+02

8.23E+02

1.66E+02

0.167564655

P205:24W

PU+4

PUO2

1.50E-01

9.44E-03

1.40E-01

0.936895083

S

S1+4

$102

4.59E+02

4.59E+02

1.56E+05

1.56E+05

5. 2E+03

6.18E+03

S02

S04-2

1.06E-+03

SR+2

3.73E-01

SRO

4.41E-01

4.07E-03

4.37E-01

0.950762125

TCO2

TCO4-

TC207

2.54E+00

2.07E+00

4.71E-01

0.185685549]

TOC

1.10E+03

Uo2+2

1.69E+00

Uo3

8.67E+02

4.44E+01

8.23E4+02

0.948755823

V+35

V205

0.751121076

W+6

1.99E+00

WwO2

0.999934018

W03

2.50E+00

2.50E+00/

5.47E-03

0.002186697

ZN+2

3.26E+00

ZNO

4.06E+00

3.20E+00

8.54E-01

(.210619469

ZR+4

2.T2E+01

ZRO2

3.67E+01

3.45E02

3.67E+01

0.995060304

ZRO2:2H2

Waste Oxides Total (MT)

3.81E4+04

4.51E+03

Waste Oxides Less Na & Si

2.94E+03

i
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Combo Low
HLW
20wt % waste oxide loading
Blending factor 1 1.2 1.5 2 35
Mass of glass required 1.27E+M4 1.52E+04] L9E+04 2.53E+04 4.43E+04
frit required MT 8.15E+03 1.07E+04] 1.45E+04 2.08E +04 3.98E-+04
WOL (- Na20, - §i02) 3% 20% 15% 12% 1%
WOL (with all tank wastes) 36% 0% 24% 18% 10%
Glass Formers Required
B203 (MT) 1.05E+03 L3TE+03] 1.36E+03 2.68E403 5.12E+03
Li20 (MT) 3.00E+02 3.93E+02] 5.33E+02 7.66E+02 1. 46E+03
Si02 (MT) 6.77TE+03 8.87E+03| 1.20E+04 1.73E+04 3.31E+04
glass density (MT/m™3) 2.63
cullet packing fraction 0.7 [(LAW only)
Waste volume {m*3) 4-81E4-03 S.78E+03} 722B-k03 0636403 1-58E-+04
Canister Volume {m"3) 1.17
Number of Canisters (2x) 4HE+03) 4,94E+03] 617E-+03 2:23E-+03 1 44E-+04
Nu. of Canisters /HMPC 4
Number of HMPCs -03E+-63 1.23E+03] 1-548+03 2-06E+-03 3-60E-+03
Number of trips @ 10 HMPCs ftrip 103 123 B4 286 360
LW Goln S
Schedule 14 yrs
Capacity MT/day 3
Qverall efficiency, % 53% 0% 24% 136% B60%
Required capacity MT/day (assuming 14 yrs ops, 60% OE) 2:66 348 472 679 1258
Required operating duration yrs (assuming 3 MT/day, 60% OE) 12-00 16 2200 32-00 6100
Required Operating duration, yrs (including 2 yrs start up) 18
LAW
15 wt, % sodium oxide loading
Blending factor | 1 1.25 1.5 2 3.5
Mass of glass required to achieve 15% wo loading, MT 2.29E+05 2.8TE+05| 3.44E+05 4.59E4-05 8.03E+05
total glass formers required, MT 1.91E+05 2.48E+05| 3.06E+05 4. 20E+05 7.64E+05
glass density (MT/m"3) 2.63
cullet packing fraction 0.7
Glags formers (MT)
Al203 8.98E4-03 LI7E+04| L44E+04 1.98E+04 3.59E+04
Ca0 2.63E+04 3.42E+04{ 4.21E+04 5. 9E+04 1.05E+05
$i02 1.56E+05 2.02E+05| 2.49E+05 3.43E+05 6.23E+05
Waste volume {m"3) 1.25E+05 1.56E+05] 1.87E+-05 2 49E4+05 436E+05
Number of 5300 m*3 vaults 24 29 35 47 82
LAW facility sizing
Schedute, years 14
Capacity MT/day 200
Overall efficiency, % 23% 22% % 45% T
Required capacity MT/day (assuming 15 yrs ops, 60% OE) 70 & 105 40 244
Required operating duration yrs (assuming 70 MT/day, 60% QE) 15 139 232-44| 2592 5235
Operating duration (inciuding 2 yrs start up) I 17
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Estimated V;uhs Release Concentrations, g/l

!
| 1 ! 1
| | | ! [ i
Glass Metrici Conc.i fonic Mezat Metat Oxygen;
Component Tons g/L Formi  Subscript At Wt Subscrip
i !
Ag20 5.02E-01 8.49E-05 Ag+1! 2 108}
03 1.94E+04] Z2.66E+0Q0 Al+3 2 27
[Am L70E-03 8.01E-07 Am+ 3 Z 243
5205 1.IBE+ 007 1.88&-04 . AS+ D5 pl 75
203 1.B7E+00] 3.8BE-04 B+ 3 2 203
(8] 8.81-01 2.04t-04 . Ba+d 1 137
0 2. 27E-01 2.12E-05 N Be+2Z 1 g
BiZ03 . 7.52E+ 01 1.75E-02 Bi+ 3 2 2098
Ca0 3.5/e+04] 7.16E+00 Ca+ 2 1 40
CdO 7.83E+ 00} ©.4TE-04 Cd+2 1 112
CeZ03 2.79E+00 6.1/E-04 Ce+ J 2 140
Cm2Z03 NS 0.00E+ 00 Cm+3 2 247
Co203 NS 0.COE+00 Co+3 2 59
Cr203 ZATES+07] 3.74E-02 Cr+3 2 B2
Cs20 5,83E-03]  T1.67E-056 Cs+1 Z 133
Cu0 2. 21E-01 4. 58E-05 Cu+ 2 i t4
203 Z.06E+ 01 3.73E-03 Fe+ 3 p) o6
K20 2.65¢e-01 5.70E-0b K+1 2 39
LaZls 2.58E-01 5. 70E-05 La+3 2 13%
LiIZ20 1.24E-02 1.50E-06 0+1 2 7
g0 1.60E+00 2.45E-04 Mg+ 2 1 24
I%nbz Z.16E+071  3.54E-03 Mn+4; 1 55
Mo03 7.28E + 00 1.206-03 Mo +& 1 96
az0 5.86E+041 1.B5E+01 Na+1 2 23
[NT203 8. 7Z2E+00 1.05E-03 Nt + 3; 2 1552)
pgio 1.50E-02 o.06E-06 NI+ 3 1 Jo54]
INpO2 1.66E-02 3.79E-06 Np + 4§ i 237
P205 3.09E+03] 5.35E-07 PO4-3 2 K}
02 2.26E+001  B.OVE-0O4 Ph+4 T 207
u0Z 3.26E-021 ~ 7.46E-06 Pu+ 4 i 287
002 INA i O.00E+00 Rb+4 1 Bb
e iNA I Q.00E+QVU nRe-t 2 186
Rh2Z03 INA i O.ODE+00 RA+3 2 103
RuZ03 iNA 0.00E+ Q0 Ru+ 3 2 101
50205 NA 0.00E+ 00 Sbh b Z 122
BSel3 I'NA i O.OOE+0Q0 Se+ Db i 79
{{e¥] | 2.289E+ 061 2.77E+ 01 Si+ 4 i) 28
m INA C.0CE+CD Sm+ 3 Z 100
Sn0L INA | 0.00E+00 Sn+ 4 i) 119
i5r0 4.00E-07T1 B.77E-05 Sr+ 2| i 88
t207/ 2.39:+00 3.25E-04 . 1c04-1 2 2}]
eQ3 NA V.COE+ GO e+ 1. 128
hOZ NA 0.00E+ GO Th+ 4 1 232
1 NA G.00E+ Q0 Ti+ 4 1 48
11203 iNA - 0.00E+00 Ti+ 3 2 204
03 i B.0ZE+071; Z2.2TE-02 U022+ 2 1 238
0b T.11E-0T)  T.6TE-O05 V45 - 2 51
02 2. 9TE-05 B.BHE-09 W04-2] ] 1841
3 9.4DE-01 2.50E-04 WGE-7] T 184
#Zn0 4.46E+00 9.27E-(4 Zn+2 1 &5
02 6.49E-01 T.46E-04 20+ 2 k] 2]
AULTCON.WKS | Rev. B i
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WEHC-SD-WM-EV-104 Rav. B Ns\ﬁw /A

Cs aad Ba, (MCi) 493506 | 4932 493201 ] 493205 | 4.93E-01 | 493201 93201 493505 | 493205
Srasd Y, (MCH) 1L90E-05 | 1.90E-05 | 1S0E+0Q] 1.902-04 § LLFOE+00| LIOE+00] JLIIE+0Q 1.902-04 | 1.90E-04
Te, MCH) 245507 | 2959B07 | 249E.L2 | 2 $5T.08 [ LH9Z2 | QS9ELR | LS9EL 2S9EDE | 2 59808
Ass, (MCH) $.60E-08 | $.60E58 | 26003 | 3.608-07 | 4.608-03 | 3.60E-03 { 1.505-03 $.80507 | $.60247
Np, (MCT) 103810 | LOJE.10} LMBELS | LOBEL? | LOSELDS | 1.O3EDS | 1.03E-0S 1.035-09 | L.DE-09
Pu-239, (MCTY 167808 | 1.6TE-08 | 1.6TE03 | 1.67E-G7 | L.S7E-03 | 1STE-Q3 | J.67E-C3 16TELT | 1.67E.07
Pu-240, (dCI) 403509 | 4.13E-09 | 4 14E04 ] 404208 | 414504 | 4.14E-G4 | 414EO4 4, 14E-08 | 4.14E-03
Pu24], MC) 143208 | 1.438-03 | 1.435.03 | L48E-07 | 1.48E-03 | 1.43E.03 | 1.43ED 1.485-07 } |.48E-07
Tow! TRU, (MCH) 1::BY7 | 122E07 | 1;Ee2 | 1ol | 1B | 122ELR | LES: B0 | | TIE0S
Tow] MCi 2ZAIEDS | 243E0S | 2.4IE+00] 243504 | LLIEH00 [ L43E+00| 24IE+CO 2.43E-04 | 2.43E.04
Total Mays Flow, (MT) | 3IATE+00 | 3LTE+00! ASTEHQS| 3.37E401 | IZTEHQS | IZTE+0S] S.LIE+0S 3378+01] 3.37E4 0!
Towl Cr, (MT} LAGB08 | 144800 | 1448 42] LMHED | L4E+O | 144B+ 2] 1L 4E4+ D2 L | LA4B2 | 1L4E
Total Na, (MT) TISEQL | T.13E-01 | 7,18E4+04] T.185+00 | T.128+04 | .18E+ 04| 7.18E 404 7.18E+00| 7.18E+00
Tocwi i, (MT) 1.OTE+00 | 1.0TE+00| L.OTE+ QS| 1.07E+0Q1 | L.OTE+0S | LOTE+ 0S| 1.OTE+0S 1.07E+01 | 1.OTE+0
Towl P, (MT) 135842 | 133841 | 13SE+G3] 133E01 } L3SE+03 | I35E+03| 1.35E+03 . 135E01 | 135E-01
Total NOZ., (MT)

Towi NO3-, (MT)

AG+

AG20 392808 | 3.50E-06 ] 3.528.01 | 3.52B-05 | 3.52B-0f | 3.32E-01 | 3.222.01 352E-05 | 3.52E.08
AL+3

AL203 L94E0] | 1.94E01 | 1.94B+04] I.9<E400 | 1.94B+04 | 1L.94E4+04] L94B+04 1.54E+00] 194E+00
AM+3

ANCOS 2.75B-08 | 75808 | 2,76E03 | 2I6E07 | AME-03 | 2T4BL2 | ISE-O3 2.76E07 | 2.768-07
AS+35 . .

AS205 1.13E-05 | 1.138-05 | 1.132+00| 1.1SE-04 | L.ISE+00{ 1.188+00| 1.13E+00 118E-04 | 1.I8E-04
B+3

5203 L6IE-03 | 167E-QS | LSTE+00| 1.6TE-G4 | 1.6TE+0C| LETE4 00| LETE400 LETED4 | L.6TE-04
BA+2

BAD 3.31E-05 | 3.31E-06 | $.31E-Q] | £.X2E-0% | $.42E.01 | 3.42E01 | $.31E.01 2.2E05 | $12E-08
BE+2

BEO 227E-06 | 227806 | 227E.01 | 227205 | 227E-0! | 227E-01 | 227B-01 227808 | 227505
Bl+3

3003 TI2E04 | 752504 | TR2E401) 782500 | 73522+01 [ TS2E01] 75280t 7.52803 | 7.52E.03
Cia

Ca+2

CANCRIN

CAD 3ATELQL | 3.237E01 | 33TE+04] J87E400 | 33TE+04 | 3.8TE+04 | 3.37E+ 0« 3.27E+00| 3.87E+00
CD+2 :

cpo 2IREDS | 23E-05 | 2ITEH00| 2ICE-OL | 2I3LE+00 | 23IBE 00| 238E+ Q0 2ISE04 | TILE-O4
CE+3 -

c=0 ZTEDS | LIVEDS | LTIE00! 2.79E-04 | 2.TIE+00 | L.IIE+ 0| 2.79E+00 2NEOL | 2VE-G4
CL.

col.2

CR+)

CRI03 20803 | LI0E-03 | LMEH+@| LIIEGE | LUE4@ |2 1IE+02{ 21IE+D LNE0 | LUELD
Cs+

A-118



o 2OIE08 | 221ELS | 221E01 | 22205 | 221801 | 221E01 | 221201 231805 | 231808
CUSO4

F-

FE43 )

FE203 208504 | 2.06E-G4 N.Rm....o— 2.08E-03 | 2.08E401§ 2.06E+01 [ 2.0SE+01 2.06E-03 | LOSE-D)
HG+2

|

K+

o 2.63E-06 | 263E-08 | 2.45E-01 | L4SE0S | 2.65E-01 | 2LESEDL | LESE-O] 2.658-05 | 245808
LA+3

LA203 258206 | 2.53BE-06 | 2.54B.01 | 2.358B-08 | 2.38E-01 § 2.358E-01 | 2.38E-01 236B-05 | 258803
Li+

Lpo 124897 124E-07 | 124E-02 124E-06 124E-02 | 124E-02 | 124E.02 124E04 | 124E.0¢
MG+2 )

MGO 1.60B-05 | 1.608-05 | 1.605E+400] 1.80B04 | LSOE+00| 1LGOE+00) 1.60E+0C 1.60E-04 | 1.60E.04
MNC2 2.46E-04 | 2LI6E-04 | 2162+01] 2,16B-03 | 2.16E+01] 2,16E4+01} 2, 16E+0} 2.16E-03 | 2.16E-03
MO+6 )

MOQO3 T29E05 | T29B03 | T292B400] T29B.04 | 729E400] T29E400] T29E+N0 T29E-04 | TI9EO4
NA+

NA2O 9.688-01 | 9.68E-01 | 5.68Z 04| 9632400 | 9688 +04 | 9.68E+04 | $.48E+04 2.68E+00| 9.62E+00
Ni+3

NDRFECN$

NTOB S.T2ELS | SREL0S | 5722400 SMEOL | 5. TRE+00{ 5. T2E+00) 5, 72E+00 3. 2E-04 | 5, 72E04
NIO 130807 | J.S0EQ7 | 130B-02 | 1.50B-04 | 1302 | 1.50B0 | 1.50B-2 1.50E-06 | 1.50B-06
NO2. :

NOJ-

KP+4

NP2 166207 | L6SE-OT | 1.66E-02 | 1.66B-06 | 1.66B-02 | 1.646B-02 | L.6GE.O2 1.66E-06 | 1.66E.06
OH-

P05 AO9E-02 | 309202 | 3.09Z4 03| 3.09E-01 | 3.09B+03 [ 1.095+03] LOVE+D 3.09E.01 | 3.09E-01
P205:21W

PB-d

PRCOZ T2EEQS | 226E-05 [ 2242400 224E-04 | 226400 ] 224E+00] 2.24E400 226E-04 | 26E-04
POL]

POLY

PU-4

PUC2 326507 § I2SELT | 32652 | 32SE-D6 | 328E-02 | 326E-02 | JDSE-R J26E-08 | 326C-06
5 124E+03

Sted

sio2 I29E+0Q { 292 00] 229E+05| 229E+01 | 229E+05 | 299E 4+ 05| 229E+0S 239E+01{ 229E+01
5042

SR+2 )

SRO 4.008-06 | 400206 | 4.00E-01 | 4.002-05 | 4.00E-01 | 4.00E.0f | 4.00E-01 4.00E-05 | 4.00E-05

A-119




WHC-SD-WM-EV-104 Rev. B 72/ 7% \.“V\.\ \

3o} 9.012-04 | 9.01E-04 | .(2E+01| 9.2E.L3 | 9.E 401} %.022+01| S.2E+0 9.025-03 | 7.02E.03
Y+5

Vaos 1.10B-06 | 1.10E-06 .r:m..o_. LUESS | L1IEO1 | 1L1IE-O1 | 1.1IEQL 1L.I1E0S | L.11E08
wo2 2918.10 | 2.91E-10 | 291805 | 2.91E-09 | 2.91E-05 | 2.91E-05 | 291E-05 2.91E-09 | 2.91EL0F
w3 9.408-08 | 9.40E-06 { 9.40B.01 { 9.40E-05 | 5.40E-01 | 9.402.01 | 9.40E.01 9.4QE-05 | 9.40Z.05
ZN+2

ZNOo 4, 45B05 | 4.46B.08 | 4,44 4+00] 4 ACEOL | 4 ASEF 00| 4.4EEH 00| 4. 4EE+XQ 448504 | 4.446B-04
ZR+4

ZRO2 649805 $.49E-06 | S.49E-01 | 449203 6.49E-01 | 6.49E-0] | $.49E.0 6,498-05 | 6.45E-05
ZRC2aH

A-120



Sheet1

Comparison of LLW glass from TPA material balance Rev A versus Rev B

LLW glass Is material balance Stream 437 -
Consitutents of Concern T
_ stream 437 |sream 437 stream 437 S——
.................... oo |mventory  fmwentory y linventoryingrams |} [iventory in LLW glass!
e |RevA RevB based on mass {raction in eed J
- MY MT - grams metric iawl'; T
o, fTe207 281 2.39|Tc 1526516 - Tc99 1526516| 1.5265168]
V03 _ | 9.74E+01} 9.02E+01 U 75061538 1 jiPu238 9.346429| 9.35E-06
] _JPuo2 | 9.46E-03] 3.26E-02{Pu | 2882020f & lPuz39 | 26896.57| 0.026887
o ...|NpO2 .| 53SE-03f 166E-02INp i 14625.28| fiPu240 1863.687| 0.001864 ’
RN RN RV . [Pu241 50.68281| 5.07E-05|
R S I . R N . IPu242 0,005495| 5.49E-09 i
SR PO SN DU — I PR P U233 0.058661} 5.87E-08 i
SV R B — e U234 1.61748| 1.62E-08)
- AU DR TR PO - U235 496835.2| 0.496835
o N . 1 s . 238 1.832832| 1.83E-06{
FROM THE INVENTORY DATA | | U237 BIE0T BTN T
MASS OF RADIONUCLIDES (grams) U238 745647000 745647l 7T
from inventory by tank grouping | - : Np237 14625.28| 0.014625 N
SSTs DSTs TOTAL : {Fraclion Np238 | 1.04E-07| 1.14E3[ "
Pu238 65.1 82.88 . 147.98| 0.000324 Np239 {1 28E-080 128E14ll"
Pu239 290791.6] 135056 425847.6] 0.933251 T
Pu240 18960.35|  10547| 29507.35| 0.064686 i R
Pu241 417.5] 384.85| 802.45| 0.001759 The material balance Is based on WHC inventory which is 12/31/99
Pu242 0.087 0.087| 1.91E-07 The breakdown by isotope using tank by tank grouping data is decayed to 12/31/95\
total Pu 456305.5 r e R
U233 1.125 1.125] 7.82€-10 s -
U234 31.02 31.02| 2.15E-08 - R
U235 9528294 9528294} 0.006619 s
U236 3515 35.15| 2.44E-08 T e
U237 i.29E-05 1.29E-05| 8.96E-15 B
U238 1.43E+09 "1.43E+09| 0.993381 N
total Np 1.44E+09 - o
Np237 98913  64729] 163642 1 1 -
Np238 1.28E-06 1.28E-06| 7.82E-12 o -
Np239 1.43E-04 0.000143| 8.74E-10 T " -
total Np 163642 e -

Page 1
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h minal k Residuals and Retrieval Leak

Tank Leakage During Retrieval
Background

Recent discussions with the DOE and other contractor staff indicate that the volume of leakage
assumed for the Draft EIS is a reasonable nominal assumption. The assumption used in the
Draft EIS of full solution strength for the assumed leakage volume is conservative.,

The WHC Engineering data packages were developed assuming that the wastes would require
dilution by approximately 2:1 on an overall basis during retrieval. Based on a 2:1 dilution one
could expect that retrieval leakage concentrations could be reduced to 1/3 of the original
estimated concentration. Since tank liquids would be recirculated from the retrieval annexes to
the sluicing system during retrieval, reduction of the release concentrations by a factor of 1/3
would be 2 more conservative nominal case “best estimate”. /

Proposed

For the nominal case maintain the same estimate for leakage volume (e.g., 4,000 gallons for
each SST) and reduce the estimated concentration of the leaks by 1/3 (e.g., to 2/3 of their
original value). :

Tank Residuals

Background :

The Draft EIS is based on the assumption that during retrieval 99% of the current inventory
would be recovered by the retrieval function, leaving 1% of the constituents behind as a
residual. This is conservative because it does not account for recovery of the more soluble
constituents during hydraulic retrieval operations.

Proposed
For the SSTs and DSTs, using the current residual inventory as a basis, reduce the inventory
of mobile constituents of concern using sludge wash factors taken from WHC-EP-0616 (Tech.
Options Report) modified as follows:
a. To account for conditions where the scale and hardened sludges do not see the
sluicing liquid during retrieval the assumed % soluble in water is limited to a maximum
of 90%.
b. Te-99 as TcO4- is assigned a solubility of 90%.
c¢. The isotopes C-14, Tc-99, and 1-129 are addressed in the nominal case analysis.
d. Solubility factors for Np are not included in this calculation because the nominal
case analysis methodology includes revising the Kd value for Np from 0 to 1. Previous
analysis has shown that constituents with a Kd value of 1 or greater do not reach the
groundwater during the time frame analyzed.
e. The solubility of uranium during the retrieval operations would be expected to
solubilize approximately 5% of the inventory. However, in order to simplify the

HAUSERS\CHENDERS\SSUES\UNCERTATNNOMINAL. WPD
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323

groundwater modeling analysis the nominal case inventory of uranium would be the
same as the base case inventory (e.g., 1% of the original uranium inventory).

Assumptions:
1. Tank leakage during retrieval remains at 4,000 gallons/SST.
2. Assumed the following constituents relevant to the nominal case analysis based on previous
results from the Ex Situ Intermediate Separations tank sources:

C-14, I-129, Tc-99, U, nitrate,and nitrite.
3. Assumed that the leachate from the tank residuals would be constrained to solubilities that
were no greater than the solubilities estimated for the base case which had 1% of the overall
inventory in the residual. In other words, removal of the soluble constituents during the
retrieval process would not increase the solubility of the remaining constituents. If this
constraint were not applied the predicted solubility, using the nitrate congruent dissolution
model, would be one order of magnitude higher than previously predicted because the nominal
case nitrate residual is 10% of the base case.

Results:

See attached tables. Tables titled “Base Case” correspond to the original ex situ data based on
1% tank residuals. Tables titled “Nominal Case” correspond to the residual inventory that has
been modified to account for removal of soluble constituents from the tank residuals. Nominal
case tables report values only for constituents that were modified for the nominal case.
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SST RAD
Table 1. Base Case
Radionuclide jtank contents in grams
# of Tanks 40 43 40 16 10
Grams 1WSS 2WSS 1ESS 2ESS 4ESS
Ac-225 2.97E-11| 4.98E-11| 1.04E-10| 3.87E-11| 4.89E-11
Ac-227 7.16E-05| 5.89E-05| 1.22E-04| 2.15E-05| 3.83E-06
Am-241 4.96E+02| 2.76E+03| 2.18E+03] 2.83E+03| 1.35E+03
Am-242 3.33E-04| 2.41E-03| 2.34E-03]| 2.48E-03| 1.08E-03
Am-242m 2.77E-01| 2.00E+00| 1.95E+0C| 2.07E+00| 8.97E-01
Am-243 5.10E+00| 3.93E+01) 4.81E+01) 5.85E+01| 1.57E+01
At-217 1.07E-18| 1.79E-18| 3.75E-18{ 1.39E-18| 1.76E-18
Ba-137m 1.57E-03| 7.03E-03| 6.5Q0E-03| 2.35E-04| 2.54E-04
Bi-210 1.21E-13] 9.36E-14| 1.08E-13| 5.67E-14| 2.27E-14
Bi-211 1.24E-11| 1.02E-11| 2.12E-11] 3.71E-12| 6.62E-13
Bi-213 1.25E-10| 2.08E-10| 4.37E-10| 1.63E-10| 2.06E-10
Bi-214 1.38E-15| 1.14E-15| 1.18E-15| 6.76E-16| 3.58E-16
C-14 6.38E+01| 1.10E+02{ 4.11E+02| 4.83E+01| 4.09E+01
Cm-242 6.73E-04| 4.87E-03| 4.73E-03| 5.02E-03| 2.18E-03
Cm-244 3.98E-02| 2.96E-01| 6.20E-01} 6.61E-01| 8.91E-02
Cm-245 1.21E-03| 1.01E-02| 2.22E-02| 2.38E-02| 3.21E-03
Cs-135 1.80E+04( 5. 90E+04| 4.58E+04] 1.40E+03| 1.85E+03
Cs~137 1.03E+04| 4.62E+04| 4.33E+04| 1.54E+03| 1.67E+03
Fr-221 9.75E-15{ 1.63E-14| 3.41E-14| 1.27E-14| 1.60E-14
Fr-223 1.856E-12] 1.52E-12| 3.16E-12| 5.55E-13] 9.90E-14
-129 9.66E+03| 2.49E+04| 5.19E+04| 3.38E+03| 9.72E+02
Nb-93m 3.25E-01] 2.57E+00) 1.41E+00} 1.54E+00| 5.72E+00
Ni-59 0.00E+00| 2.12E+04| 4.12E+04| 0.Q0E+00| 0.00E+00
Ni-63 1.16E+02| 8.27E+02| 9.02E+02{ 9.99E+02| 1.85E+03
Np-237 1.17E+04| 1.56E+04| 7.04E+04| 4.78E+02| 6.37E+02
Np-238 4.94E-08| 3.58E-07{ 3.48E-07| 3.B9E-07( 1.80E-07
Np-239 4,38E-06] 3.37E-05| 4.12E-05] 5.02E-05) 1.35E-05
Pa-231 2.04E-01| 1.55E-01} 3.23E-01| 7.16E-02| 1.35E-02
Pa-233 3.99E-04{ 5.31E-04] 2.40E-03| 1.63E-05| 2.17E-05
Pa-234 1.38E-05| 5.20E-06| 1.31E-05| 5.19E-06| 1.33E-06
Pa-234m 2.51E-07| 9.43E-08| 2.38E-07| S.41E-08| 2.40E-08
Pb-209 3.76E-11| 6.27E-11| 1.31E-10| 4.89E-11| 6.19E-11
Pb-210 1.97E-10| 1.52E-10{ 1.75E-10| 9.20E-11| 3.68E-11
Ph-211 2.10E-10| 1.72E-10| 3.58E-10{ 6.28E-11| 1.12E-11
Pb-214 1.85E-15| 1.53E-15| 1.59E-15] 9.09E-16| 4.81E-16
Pd-107 1.76E+04| 4 53E+04| 9.64E+04| 7.13E+03| 1.80E+03
Po-210 3.34E-12| 2.58E-12| 2.98E-12| 1.57E-12] 6.27E-13
Po-211 1.36E-16| 1.12E-16| 2.32E-18] 4.07E-17| 7.27E-18
Po-213 1.34E-22| 2.23E-22| 4.68E-22] 1.74E-22| 2.20E-22
Po-214 1.89E-22| 1.56E-22| 1.62E-22| 9.26E-23} 4.90E-23
Po-215 1.76E-18| 1.44E-16| 3.00E-16| 5.26E-17| 9.39E-18
Po-218 2.15E-16| 1.78E-16| 1.84E-16| 1.0BE-16| 5.57E-17
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SST RAD
Pu-238 1.23E+01] 1.73E+01] 1.08E+01] 1.16E+01] 1.31E+01
Pu-239 3.36E+04]| 5.80E+04| 4.68E+04| 7.82E+04| 7.42E+04
Pu-240 1.80E+03| 3.48E+03| 3.06E+03| 5.46E+03| 5.15E+03
Pu-241 3.80E+01| 6.17E+01| 8.21E+01| 1.28E+02| 1.08E+02
Pu-242 3.37E-03| 2.44E-02| 2.37E-02| 2.52E-02] 1.09E-02
Ra-223 1.01E-07| 8.32E-08| 1.73E-07| 3.03E-08| 5.41E-09
Ra-225 4.40E-11| 7.34E-11| 1.54E-10| 5.73E-11| 7.24E-11
Ra-226 6.15E-08| 5.00E-08| 5.276-08| 3.02E-08] 1.60E-08
Rh-106 1.72E-14] 4.78E-12| 2.32E-11| 2.74E-11] 1.12E-10
Rn-219 3.98E-13| 3.08E-13| 6.80E-13| 1.19E-13] 2.13E-14
Rn-222 3.95E-13| 3.26E-13| 3.38E-13| 1.94E-13] 1.02E-13
Ru-106 1.83E-08| 5.08E-06| 2.47E-05| 2.91E-05] 1.19E-04
Sb-126 0.50E-05| 2.79E-04| 8.04E-05| 1.67E-04] 4.31E-04
Sb-126m 7.22E-07| 2.12E-06| 6.11E-07| 1.27E-06| 3.27E-06
Se-79 1.39E+03| 3.61E+03| 7.40E+03| 4.64E+02| 1.37E+02
Sm-151 7 .37E+03| 7.00E+03| 2.08E+03| 3.84E+03| 9.43E+03
Sn-126 2.00E+03| 5.88E+03| 1.60E+03| 3.62E+03| 9.07E+03
Sr-90 1.08E+04| 1.03E+05| 5.99E+04| 3.53E+04] 1.37E+05
Tc-99 6.92E+04| 1.79E+05| 3.72E+05] 2.33E+04| 6.80E+03
Th-227 1.66E-07| 1.37E-07| 2.84E-07| 4.99E-08| 8.89E-09
Th-229 8.14E-06| 1.36E-05| 2.84E-05] 1.06E-05| 1.34E-05
Th-230 4.45E-04] 3.80E-04| 3.72E-04] 2.23E-04] 1.54E-04
Th231 1.36E-03| 5.55E-04| 1.31E-03] 5.31E-04| 1.32E-04
Th-234 7.44E-03| 2.80E-03] 7.06E-03| 2.79E-03| 7.14E-04
Ti-207 2.72E-11| 2.24E-11] 4.64E-11| 8.16E-12| 1.45E-12
TI-209 9.11E-17] 1.52E-16| 3.18E-16| 1.19E-16| 1.50E-16
U-233 1.24E-01] 1.82E-01] 6.13E-01| 8.37E-02| 1.22E-01
U-234 7.86E+00| 7.36E+00| 6.91E+00| 4.87E+00| 4.04E+00
U-235 3.34E+06| 1.36E+06| 3.20E+06| 1.30E+06| 3.23E+05
U-236 3.356E+00| 6.47E+00| 5.67E+00| 1.01E+01| 9.65E+00
U-237 1.18E-06| 1.91E-06| 2.54E-06| 3.96E-06| 3.33E-08
U-238 5.12E+08| 1.93E+08| 4.85E+08| 1.92E+08| 4.91E+07
¥-90 2 80E+02| 2.68E+03| 1.55E+03| 9.156E+02| 3.54E+03
Zr-93 1.81E+04| 3.10E+05| 9.63E+04| 2.24E+05| 9.11E+05

End Table 1. Base Case
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SST RAD
Table 2. Base Case
l
release concentration grams/cubic meter
‘ 1WSS 2WSS 1ESS 2ESS 4ESS
Ac-225 4 07E-16| 3.92E-16| 1.98E-15| 5.40E-14| 3.B60E-15
AC-227 9.80E-10| 4.66E-10| 2.33E-09| 3.00E-08| 2.82E-10
Am-241 6.78E-03| 2.19E-02| 4.16E-02| 3.95E+00| 9.92E-02
Am-242 4,56E-09| 1.91E-08] 4.46E-08| 3.47E-06| 7.94E-08
Am-242m | 3.79E-06| 1.59E-05| 3.71E-05| 2.88E-03| 6.60E-05
Am-243 6.99E-05| 3.11E-04| 9.16E-04| 8.16E-02| 1.16E-03
At-217 1.47E-23| 1.41E-23| 7.13E-23| 1.95E-21| 1.30E-22
Ba-137m | 2.15E-08| 5.56E-08| 1.26E-07| 3.28E-07| 1.87E-08
Bi-210 1.66E-18| 7.40E-18| 2.08E-18| 7.91E-17| 1.67E-18
Bi-211 1.70E-18| 8.06E-17| 4.03E-16| 5.18E-15| 4.88E-17
Bi-213 1.71E-15| 1.65E-15| 8.32E-15| 2.27E-13| 1.51E-14
Bi-214 1.89E-20| 9.02E-21| 2.25E-20| 9.43E-18| 2.63E-20
C-14 8.74E-04| 8.71E-04| 7.83E-03| 6.74E-02| 3.01E-03
Cm-242 9.21E-09| 3.85E-08| 9.01E-08( 7.01E-06| 1.60E-07
Cm-244 5.45E-07| 2.34E-06| 1.18E-05| 9.23E-04| 6.56E-06
Cm-245 1.65E-08| 8.02E-08| 4.24E-07| 3.32E-05! 2.36E-07
Cs-135 2.46E-01} 4.67E-01{ 8.73E-01| 1.96E+00| 1.36E-01
Cs-137 1.41E-01| 3.65E-01} 8.25E-01| 2.15E+00} 1.23E-01
Fr-221 1.33E-19| 1.29E-19} 6.49E-19| 1.77E-17] 1.18E-18
Fr-223 2.53E-17| 1.20E-17} 6.02E-17| 7.74E-16| 7.29E-18
129 1.32E-01| 1.97E-01| 8.89E-01| 4.73E+00| 7.16E-02
Nb-93m 4,44E-06| 2.03E-05| 2.69E-05| 2.15E-03| 4.21E-04
Ni-59 0.00E+00| 1.67E-01| 7.85E-01| 0.00E+00; 0.00E+00]
Ni-63 1,59E-03| 6.54E-03| 1.72E-02| 1.38E+00{ 1.37E-01
Np-237 1.61E-01) 1.24E-01{ 1.34E+00| 6.68E-01| 4.69E-02
Np-238 6.76E-13| 2.83E-12| 6.62E-12| 5.15E-10| 1.18E-11
[Np-239 5.99E-11| 2.67E-10| 7.86E-10| 7.00E-08| 9.91E-10
[Pa-231 2.79E-06| 1.23E-06| 6.16E-06| 9.98E-05| 9.94E-07
[Pa-233 5.46E-09] 4.20E-09| 4.56E-08| 2.27E-08| 1.59E-09]
[Pa-234 1.89E-10| 4.11E-11| 2.50E-10| 7.24E-09| 9.77E-11
|Pa-234m | 3.43E-12] 7.46E-13| 4.53E-12| 1.31E-10| 1.77E-12
Pb-209 5.14E-16| 4.96E-16| 2.50E-15| 6.83E-14| 4.55E-15
Pb-210 2.69E-15| 1.20E-15! 3.34E-15| 1.28E-13| 2.71E-15
Pb-211 2.87E-15| 1.36E-15} 6.82E-15| 8.77E-14| B.25E-16
Pb-214 2.54E-20| 1.21E-20| 3.02E-20| 1.27E-18] 3.54E-20]
Pd-107 2.41E-01| 3.58E-01| 1.84E+00| 9.95E+00] 1.40E-01
Po-210 4.58E-17| 2.04E-17| 5.68E-17| 2.18E-15| 4.61E-17
Po-211 1.86E-21| 8.84E-22| 4.42E-21| 5.69E-20| 5.35E-22
Po-213 1.83E-27| 1.77E-27| 8.92E-27{ 2.43E-25| 1.62E-26
Po-214 2.68E-27| 1.23E-27| 3.08E-27| 1.29E-25| 3.61E-27
[Po-215 2.40E-21] 1.14E-21| 5.71E-21| 7.34E-20| 6.91E-22
|Po-218 2.94E-21| 1.40E-21! 3.50E-21| 1.47E-18| 4.10E-21
Page 1
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SST RAD
Pu-238 1.68E-04| 1.37E-04| 2.08E-04| 1.62E-02] 9.63E-04
Pu-239 4.60E-01| 4.59E-01| 8.92E-G1| 1.08E+02! 5.46E+00
Pu-240 2.47E-02| 2.76E-02| 5.82E-02| 7.62E+00[ 3.79E-01
Pu-241 5.21E-04| 4.88E-04| 1.56E-03| 1.79E-01} 7.92E-03
Pu-242 4.62E-08| 1.93E-07| 4.52E-07| 3.51E-05] 8.04E-07
Ra-223 1.38E-12| 6.58E-13] 3.29E-12| 4.23E-11| 3.98E-13
[Ra-225 6.02E-16| 5.81E-16| 2.93E-15| 7.99E-14| 5.33E-15
Ra-226 8.42E-13| 4.02E-13| 1.00E-12| 4.21E-11| 1.18E-12
Rh-106 2.36E-19| 3.78E-17| 4.43E-16| 3.82E-14| 8.23E-15
Rn-219 5.45E-18| 2.59E-18| 1.30E-17| 1.67E-186| 1.57E-18
Rn-222 5.40E-18| 2.58E-18| 6.44E-18| 2.70E-18| 7.54FE-18
Ru-106 2.51E-13| 4.02E-11| 4.70E-10| 4.06E-08| 8.75E-09]
Sbh-126 1.30E-09| 2.21E-09| 1.53E-08| 2.33E-07| 3.17E-08
Sb-126m | 9.88E-12| 1.68E-11| 1.16E-11| 1.77E-09| 2.41E-10]
Se-79 1.91E-02| 2.85E-02( 1.43E-01| 6.47E-01| 1.01E-02
Sm-151 3.25E-02| 5.54E-02; 3.96E-02| 5.36E+00| 6.94E-01
Sn-126 2.74E-02| 4.65E-02| 3.23E-02| 4.91E+00| 6.68E-01
Sr-90 1.48E-01] 8.14E-01| 1.14E+00| 4.92E+01| 1.01E+01
Tc-99 9.48E-01| 1.42E+00| 7.08E+00| 3.24E+01| 5.01E-01
Th-227 2.28E-12| 1.08E-12| 541E-12| 6.96E-11| 6.55E-13
Th-229 1.11E-10| 1.07E-10| 5.42E-10| 1.48E-08| 9.86E-10]
Th-230 6.10E-09| 3.08E-08| 7.08E-09| 3.12E-07| 1.13E-08
Th-231 1.87E-08| 4.39E-08| 2.40E-08| 7.41E-07| 9.71E-09
Th-234 1.02E-07| 2.22E-08| 1.34E-07| 3.90E-06| 5.26E-08
TI-207 3.72E-16| 1.77E-16| 8.84E-16| 1.14E-14| 1.07E-16
TI-209 1.25E-21| 1.20E-21| 6.07E-21| 1.65E-19| 1.10E-20]
U-233 1.70E-08| 1.44E-06 1.17E-05| 1.17E-04| 9.00E-06
U-234 1.08E-04] 5.82E-05| 1.32E-04| 6.79E-03| 2.97E-04
U-235 4 576+01| 1.07E+01} 6.10E+01| 1.81E+03| 2.38E+01
U-236 4 58E-05{ 5.12E-06 1.08E-04| 1.41E-02} 7.03E-04
U-237 1.61E-11} 1.51E-11} 4.84E-11| 5.53E-09] 2.45E-10}
U-238 7.00E+03| 1.52E+03} 9.24E+03| 2.68E+05! 3.61E+03
Y-20 3.83E-03| 2.12E-02| 2.96E-02| 1.28E+00; 2.61E-01
Zr-93 2.47E-01| 2.52E+00| 1.83E+00| 3.13E+02| 6.71E+01
End Table 2. Base Case
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SS5T RAD

Table 1. Nominal Case

NOMINAL CASE

Radionuclide Tank Residual Inventory (modified for solubility hased on sludge wash factors)

# of Tanks 40 43 40 18 10
grams 1WSS 2WSS 1ES8S 2ESS 4ESS

C-14 6.38E-02| 1.10E-01 4.11E-01| 4.83E-02| 4.09E-02
1-129 9.66E+00| 2.49E+01| 5.19E+01| 3.39E+00| 9.72E.01
6/24/96 Page 1
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SST RAD

Tc-99 6.92E+01] 1.79E+02| 3.72E+02; 2.33E+01| 6.80E+00
U-233 1.24E-03| 1.82E-03| 6.13E-03| 8.37E-04| 1.22E-03
u-234 7.86E-02| 7.36E-02| 6.91E-02] 4.87E-02| 4.04E-02
U-235 | 3.34E+04| 1.36E+04| 3.20E+04| 1.30E+04| 3.23E+03
U-236 3.35E-02| 6.47E-02] &.67E-02{ 1.01E-01| 9.55E-02
U-237 1.18E-08| 1.91E-08| 2.54E-08; 3.96E-08| 3.33E-08
U-238 | 5.12E+06| 1.93E+06| 4.85E+06| 1.92E+06| 4.91E+05

End Table 1. Nominat Case

|
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SST RAD

Table 2.Nominal Case .

Radionuclide Tank Residual inventory Solubility (modified

for solubility based on sludge wash factors), GRAMS/MA3

# of Tanks 40 43 40 16 10

1WSS 2WSS 1ESS 2ESS 4ESS

Cc-14 8.74E-04 8.71E-04| 7.82E-03| 6.72E-02 3.01E-03
I-129 1.32E-01 1.97E-01 9.88E-01| 4.71E+00 7.15E-02
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SST RAD

Tc-99 9.48E-01 1.42E+00| 7.08E+00| 3.23E+01 5.01E-01
U-233 1.70E-06 1.44E-06 1.17E-05 1.17E-04 9.00E-08
U-234 1.08E-04 5.82E-05 1.32E-04 6.79E-03 2.97E-04
U-235 4.57E+01 1.07E+01 6.10E+01 1.81E+03 2.38E+01
U-236 4.58E-05 5.12E-05 1.08E-04 1.41E-02 7.03E-04
U-237 1.61E-11 1.51E-11 4.84E-11 5.53E-09 2.45E-10
U-238 7.00E+03 1.52E+03 9.24E+03 2.68E+05 3.61E+03
End Table 2.Nominal Case
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6/10/96

SST Chemicals

y/ 3/13

Table 3, Base Case |
SST CHEM INVENTORY (METRIC TONS)
Chemical |1WSS 2WSS 1ESS 2ESS 4ESS Total
5|_(OH)4¢ 4-54E+02! 1.07E403| ZAOE~D2] 7-58E+04| 1816401 2-34E+03
Ba+2 3-58E-02| 170E-04| 1.02E-04| 1-00E-01| 1.90E-04| 6.07E01
Bi+3 1.66E+02| 2.80E-01 9.43E+01{ 5.95E-01| 0.00E+00]{ 2.61E+02
c03-2 7.07E+02| 1.60E+02| 6.40E+02| 6.20E+01| 3.80E+01| 1.61E+03
Ca+2 1.98E-01{ 5.82E+00| 5.47E+01| 6.59E+01| 1.54E+00| 1.28E+02
Cd+2 8.63E-01| 1.02E+00] 1.16E+00| 6.11E-01] 1.78E-01] 3.84E+00
Ce+3 1.16E+02| 3.16E+01| 8.82E+01| 2.64E-01| 1.75E+00| 2.38E+02
Cl- 2.19E+01| 5.41E+00| 1.26E+01| 4.01E-02] 6.03E-02| 4.00E+01
Cre3 1.26E+Q0| 8.33E+01} 7.25E-01| 1.65E-01{ 8.24E-01| 8.63E+01
Cr04-2 312E-01] 2.07E+01| 1.80E-01| 4.10E-02{ 2.04E-01| 2.14E+01
F- 1.44E+02] 3.00E+01| 2.32E+02| 4.00E+02| 3.08E-01| 8.06E+02
Fe+3 1.70E+02] 8.18E+01| 1.42E+02| 5.55E+01| 1.78E+02| 6.27E+02| .
Fe(CN)6-4| 2.19E+00| 1.37E+00| 2.48E+02| 7.00E+01| 5.30E-02| 3.22E+02
Hg+ 2.02E-01] 2.40E-01| 2.73E-01| 1.43E-01| 4.17E-02| 9.00E-01
Mn+4 2.10E+01} 1.13E+01| 1.31E+01| 5.12E+01| 2.35E+01]| 1.20E+02
Na+ 1.45E+04| 2,11E+04| 1.16E+04] 2.10E+03| 3.78E+03] 5.31E+04
Ni+2 5.02E+00| 3.33E+00| 1.25E+02| 4.40E+01| 9.93E-01{ 1.78E+02
NO2- 1.76E+03| 8.01E+02| 2.06E+03{ 4.74E-01| 2.32E+02] 4.85E+03
NO3- 2.63E+04| 4.55E+04| 1.80E+04| 2.50E+02| 4.89E+03| 9.59E+04
OH- 4.53E+02| 2.30E+03| 1.04E+03| 1.42E+03| 1.74E+02| 5.39E+03
P0O4-3 2.67E+03| 1.10E+02| 1.81E+03| 2.98E+01| 8.61E-01] 4.62E+03
Pb - 2-35E400| 3.86E+00| 4:23E+02| 6:82E4Q0| 4-.03E-04| 4-38E+02
Si03- 560E+02| 2.40E+02| 4.04E+02] 7.07E-01| 2.09E+00| 1.21E+03
S04-2 6.34E+02] 2.48E+02| 5.53E+02| 1.34E+02| 8.35E+01| 1.65E+03
Sr+2 9.38E-04| 6.98E-02| 3.59E+01| 2.53E-02| 5.78E-02| 3.60E+01
W44 3.24E+00| 3.84E+00| 4.38E+00| 2.30E+00| 6.68E-01| 1.44E+01
Zr+4 1.40E+01| 2.31E+01| 6.50E+00| 2.03E+02| 1.28E-01| 2.46E+02
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SS8T Chemic_als

Table 4. Base Case, SST Release Solubility gra\ms)'meter3
(Based on congruent release model where
solubility=(mass constituent/mass nitrate)*360,000 g/m*3

SOLUBILITY GRAMS/CU METER
Chemical 1WSS 2WSS 1ESS 2ESS 4ESS
Al{OH)4- 6§23E+03| 847E+03| 437E+04] 405E+05| 434E+03
Ba+2 481E-01| 434E+00| 405E+00| 1-52E+02{ 4-40E+04
Bi+3 228E+03| 221E+00| 1.79E+03} 8.27E+02| 0.00E+00
CO3-2 9.68E+03| 1.27E+03| 1.22E+04| 8.62E+04} 2.80E+03
Ca+2 2.72E+00| 4.60E+01| 1.04E+03| 9.16E+04| 1.13E+02
Cd+2 1.18E+01 B8.07E+00| 2.21E+01| 849E+02| 1.31E+01
Ce+3 1.69E+03| 2.50E+02| 1.68E+03| 3.67E+02| 1.29E+02{"
Cl- 3.00E+02| 4.28BE+01| 240E+02| 5.58E+01| 4.44E+00
Cr+3 1.73E+01] 6.59E+02| 1.38E+01| 2.30E+02| 6.07E+01
ICrO4-2 4 28E+00| 1.83E+02| 3.42E+00| 5.69E+01| 1.50E+01
F- 1.97E+03| 2.38E+02| 4.42E+03| 5.56E+05| 2.27E+01
{Fe+3 2.33E+03| 6.47E+02| 2.70E+03| 7.72E+04| 1.31E+04
Fe(CN)6-4 3.00E+01| 1.08E+01| 4.72E+03| 9.73E+04| 3.90E+00
Hg+ 2.77E+00{ 1.90E+00; 5.19E+00| 1.99E+02| 3.07E+00
Mn+4 2.87E+02| 8.92E+01f 2.49E+02| 7.12E+04| 1.73E+03
Na+ 1.99E+05| 1.67E+05; 2.20E+05| 2.92E+06| 2.78E+05
Ni+2 6.88E+01| 2.64E+01} 2.37E+03| 6.12E+04| 7.31E+01
NO2- 241E+04| 6.33E+03| 3.92E+04| 6.59E+02| 1.71E+04
NO3- 3.60E+05| 3.60E+05| 3.60E+05| 3.60E+05| 3.60E+05
OH- 6.20E+03| 1.82E+04| 1.98E+04| 1.97E+08| 1.28E+04
PO4-3 3.66E+04| 8.70E+02| 3.44E+04| 4.14E+04| 6.34E+01
Pb 3.22E+01| 3.06E+01| 8.04E+03| 9.48E+03| 7.60E+00
SiO3- 7.67E+03| 1.90E+03} 7.68E+03| ©9.83E+02| 1.54E+02
S04-2 8.68E+03| 1.96E+03] 1.05E+04| 1.86E+05| 6.15E+03
Sr+2 1.28E-02 5.52E-01| 6.82E+02| 3.,52E+01| 4.25E+00
W+4 4 44E+01| 3.04E+01| 8.33E+01| 3.20E+03| 4.92E+01
Zr+4 1.92E+02| 1.83E+02| 1.24E+02| 2.82E+05| 9.41E+00|
NOTE: values with strike through are not reported on the WHC inventory
data package. | | |
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S8T Chemicais

Table 3. Nominal Case
NOMINAL CASE |

SST CHEM RESIDUAL INVENTORY (METRIC TONS)
Chemical |TWSS 2WSS 1ESS 2ESS 4ESS

NO2- 1.76E+00| 8.01E-01| 2.06E+00| 4.74E-04| 2.32E-01
NO3- 2.63E+01| 4.55E+01| 1.89E+01| 2.59E-01| 4.89E+00
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6/10/96

SST Chemicals

/ 6/;}

Table 4. Nominal Case
NOMINAL CASE RESIDUAL SOLUBILITY
BASED ON CONGRUENT DISSOLUTION {GRAMS/MA3)
Chemical | 1WSS 2WSS 1ESS 2ESS 4ESS
NO2- 2.41E+04 6.33E+03 3.92E+04 6.59E+02 1.71E+04
NO3- 3.60E+05 3.60E+05 3.60E+05 3.60E+05 3.60E+05

00 WY
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DST RADS

Table 5. Base Case, 1% Tank Residuals

Radionuclides |3WDS 3EDS 5EDS

{grams) Soluble lInsoluble |Scluble |insoluble |Soluble {Insoluble
C-14 0.00E+00| 1.81E-03| 7.64E-01| 4.46E+00| 1.18E-02{ 0.00E+00
Sr-90 1.55E+00| 2.84E+00| 4.62E+01| 7.44E+02| 9.66E-01] 4.06E+00
Y-20 4.20E-02{ 7.69E-02| 1.25E+00| 2.01E+01| 2.61E-02{ 1.09E-01
Te-99 2.17E+03{ 0.00E+00| 9.14E+03] 2.36E+02| 9.46E+02; 0.00E+00
Cs-137 4.20E+02| 4.52E+00| 2.47E+03| 6.29E+01| 4.31E+02| 1.92E+01
Ba-137 6.75E-05| 7.27E-07| 3.97E-04| 1.01E-05| 6.94E-05{ 3.09E-06
Eu-154 1.65E-02| 1.66E-04| 2.71E+00| 7.33E-02| 2.02E-02] 0.00E+00
Np-237 0.00E+00| 5.39E+00| 8.60E+01| 5.44E+02| 1.45E+00] 5.66E-01
Pu-238 0.00E+00| 6.15E-01| 9.68E-02{ 2.99E-03! 8.21E-02] 3.19E-02
Pu-239 3.27E+00| 3.42E+02| 1.97E+02] 6.01E+02| 1.01E+01; 1.96E+02
Pu-240 2.23E-01| 3.34E+01| 1.35E+01| 4.25E+01| 6.91E-01| 1.52E+01
Pu-241 1.11E-03| 2.17E+00{ 8.69E-02| 1.17E+00| 3.35E-03| 1.21E+00
Am-241 4.76E-01] 3.42E+01| 1.47E+01{ 1.56E+02| 4.29E-01| 1.02E+00
6/10/96 Page 1

INVENT.XLS

-
NS
NN



Table 6. Base Case | ] ]

SOLUBILITY IN GRAMS/CU M =(MASS NUCLIDE/MASS NO3)*360000
Decayed o 12/31/1995

Radionuclide 3WDS 3EDS 5EDS
INO3 (grams) 1.04E+09( 2.20E+09] 4.45E+09]
c-14 6.27E-05] 8.56E-02] 9.52E-08
Sr-90 1.52E-01{ 1.29E+01| 4.05E-02
Y-90 4.11E-03{ 3.49E-01f 1.10E-03
Tc-99 7.50E+01| 1.54E+02| 7.66E+00]
“|l-128 4.46E-02| 1.52E-01| 1.71E-02
[Cs-137 1.47E+01| 4.14E+01| 3.86E+00]
|Ba-137 2.36E-06| 6.66E-08| 5.87E-07
[Eu-154 561E-04| 4.45E-02] 1.60E-04
[Np-237 1.86E-01] 1.05E+01} 1.63E-02
[Pu-238 2.13E-02| 1.83E-03| 9.22E-04
lPu-239 1.20E+01| 1.31E+01| 1.67E+00]
Pu-240 1.16E+00| 9.17E-01| 1.28E-01
Pu-241 - 6.23E-02| 1.71E-02| 8.12E-03
lAm-241 1.20E+Q0| 2.80E+00{ 1.17E-02
6/24/96

DST RADS

Page 1

INVENT.XLS

%/g\



DST RADS

Table 5. Nominal Case Table 6. Nominal Case

Nominal Case | | Nominal Case Residual Solubility

RESIDUAL Modified based on Solubility RESIDUAL Modified based on Solubility
Radionuclides [3WDS 3EDS 5EDS Radionuclides 3WDS 3EDS SEDS
{grams) (GRAMSIM*3)

C-14 0.0002{ 0.5227| 0.0012 C-14 6.27E-05| 8.56E-02| 9.52E-05
Tc-99 216.56| 937.32| 94.648 Tc-99 7.49E+01| 1.54E+02| 7.66E+00
-129 12.892| 92.795| 21.076 1-129 4.46E-02| 1.52E-01| 1.71E-02
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DST CHEM

Table /.Base Case |
DST CHEM INVENTORY (METRIC TONS)
Chemical |9EDS 3EDS 3WDS Total

Soluble |Insoluble |[Soluble |Insoluble |Scluble |Insoluble |Soluble [inscluble
Ag+ 1.18E-01| 1.32E+00| 2.10E-01 5.80E-02| 3.28E-01| 1.38E+00
Al+3 4.29E+01 1.05E+01 1.44E+01 6.78E+01
As+5 7.44E-01| 2.97E-01| 2.60E-02 2.01E-01| 7.70E-01| 4.98E-01
B+3 1.01E-01| 9.17E-01| 6.64E-02 3.52E-01| 7.66E-02| 5.19E-01| 9.94E-01
Ba+2 7.01E-01| 2.41E+00| 6.16E-02| 6.80E-01| 2.93E-02| 3.26E-03| 7.91E-01| 3.08E+Q0
Be+2 597E-02| 7.47E-03| 2.22E-02| 1.3%E-04 8.19E-02| 7.61E-03
Bi+3 1.74E+00 5.21E-01 2.26E+00
Ca+2 5.19E+00] 7.96E+00| 6.02E-01{ 1.79E+00| 4.48E+00| 1.74E+00{ 1.03E+01| 1.15E+01
Cd+2 9.68E-02| 5.77E+00| 7.05E-02 2.42E-01| 1.67E-01| 6.01E+00
Cet3 2.26E-02| 2.78E+00 2.64E-01| 2.26E-02( 3.04E+00
Cr+3 9.31E+00 7.84E-01 2.40E+01 3.41E+01
Cu+2 7.32E-02| 4.05E-01] 1.04E-01 3.42E-01} 1.77E-01| 7.46E-01
Fe+3 3.10E+00| 1.32E+02| 8.18E-01| 1.92E+00| 4.17E+00| 8.27E+00| 8.08E+00| 1.42E+02
Hg+ 5.75E-02 9.43E-04 5.84E-02
K+ 1.48E+02| 1.79E+00| 3.60E+02| 1.80E+01| 3.72E+01| 3.76E-01} 5.46E+02| 2.02E+01
Lat+ 2.19E-01| 1.96E+01 1.35E+00 9.80E-02| 2.19&-01| 2.10E+01
Li+ 2.13E-03| 2.26E-02 3.64E-03| 1.96E-03| 5.77E-03| 2.46E-02
Mg+2 5.26E-01| 9.53E+00| 3.92E-01| 1.00E+00| 4.67E-02| 4.62E-01] 9.65E-01| 1.10E+01
Mn+4 8.11E+00| 1.48E+01| 1.53E-01} 9.50E-01| 1.42E+00| 2.28E+00| 7.69E+00| 1.80E+01
Mo+6 3.82E+00| 2.08E-01| 2.72E-01} 5.25E-01] 7.85E-01| 6.71E-02| 4.87E+00| 8.01E-01
Na+ 6.00E+03] 8.51E+01| 2.80E+03} 1.36E+02|. 2.13E+03| 2.85E+01| 1.09E+04| 2.30E+02
Ni+2 3.34E+00| 5.03E+00( 1.81E-01] 4.30E-01{ 5.54E-01| 1.11E+00| 4.07E+00| 6.57E+00
Pb+4 5.63E-01| 2.95E+00| 1.39E+00 3.34E-01| 1.96E+00| 3.28E+00
Pd 1.20E+00 1.20E+00
Si03- 1.03E+01| 1.99E+02| 5.13E+00| 9.32E+00] 7.15E-02| 8.01E+Q0| 1.55E+01| 2.14E+02
U02+2 2.19E+00| 7.91E-01| 1.36E+00} 2.60E+01 3.54E+00| 2.68E+01
\V+5 6.20E-02| 8.08E-03 1.66E-01 1.37E-02| 6.20E-02| 1.88E-01
W+6 7.47E-01 7.47E-01
Zn+2 3.50E-01| 4.20E-01| 2.14E+00} 2.80E-01{ 1.10E+00| 2.45E-01| 3.58E+00| 9.45E-01
Zr+4 2.30E-01( 1.85E+01| 2.18E-01| 2.58E+02 1.85E-01| 4.48E-01| 2.77E+02
AI(OH)4-2 | 2.44E+03 8.34E+02 1.19E+03 4.47E+03
C03-2 9.41E+02| 5.17E+01| 8.43E+02| 3.00E+00| 8.38E+01{ 3.61E+00} 1.87E+03| 5.83E+01
Cl- 1.47E+02| 5.75E-01] 5.24E+01] 3.60E-02| 7.41E+01| 8.77E-01| 2.73E+02( 1.49E+00
Cr{OH)4- | 4.08E+01 1.14E+01 5.01E+01 1.12E+02
F- 3.56E+01| 6.39E-01| 3.02E+02| 1.81E+01| 8.63E+Q0| 3.63E-01{ 3.46E+02| 1.91E+01
S04-2 2.77E+02| 1.96E+00! 7.10E+01| 1.25E+Q0| 3.83E+01| 3.46E+00| 3.86E+02| 6.68E+00
NO3- 4.43E+03| 2.04E+01} 2.19E+03| 8.28E+00| 1.03E+03| 1.04E+01| 7.65E+03| 3.91E+01
NO2- 1.94E+03| 5.06E+00} 8.88E+02| 8.94E-01| 2.44E+02| 2.46E+Q0| 3.07E+03| 8.42E+00
PO4-3 7.13E+01| 1.40E+01| 7.44E+01| 4.57E-01| 6.63E+01} 7.16E+00; 2.12E+02| 2.16E+01
OH- 8.90E+02 | 2.45E+01]| 6.97E+02| 5.96E+01| 2.03E+02| 3.87E+01| 1.90E+03] 1.23E+02
TOC 8.08E+02( B.25E+01{ 5.48E+01| 4.60E+00| 1.28E+02| 1.29E+00| 9.90E+02] 6.84E+01
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DST CHEM

Table 8. Base Case [ |
CHEMICAL SOLUBILITY GRAMS/CUBIC METER
Chemical [SEDS  [3EDS  [3WDS
Ag+ 1.16E+02| 3.43E+01] 2.01E+01
Al+3 3.47E+03] 1.72E+03] 5.00E+03
As+5 8.42E+01] 4.26E+00| 6.97E+01
B+3 8.23E+01] 1.09E+01] 1.48E+02
Ba+2 2.52E+02] 1.22E+02] 1.13E+01
{Be+2 5.43E+00| 3.66E+00| 0.00E+00
[Bi+3 1.40E+02}| 8.53E+01} 0.00E+00
[Ca+2 1.06E+03| 3.92E+02| 2.15E+03
[Cd+2 4.75E+02| 1.16E+01| 8.36E+01
Ce+3 2.27E+02| 0.00E+00| 9.12E+01
Cr+3 7.53E+02| 1.28E+02| 8.32E+03
Cu+2 3.86E+01] 1.71E+01] 1.18E+02
Fet+3 1.09E+04[ 4.48E+02] 4.31E+03
Hg+ 4.65E+00] 1.54E-01] 0.00E+00
K+ 1.21E+04] 6.19E+04| 1.30E+04
La+ 1.60E+03] 2.21E+02| 3.42E+01
Li+ 2.00E+00] 0.00E+00| 1.84E+00
Mg+2 8.13E+02] 2.28E+02| 1.76E+02
Mn+4 1.69E+03| 1.81E+02] 1.28E+03
Mo+6 3.26E+02| 1.31E+02| 2.95E+02
Na+ 4.91E+05] 4.81E+05| 7.48E+05
Ni+2 6.77E+02] 1.00E+02| 5.75E+02
[Po+4 2.84E+02| 2.28E+02] 1.16E+02
Pd 9.70E+01] 0.00E+00{ 0.00E+00
Si03- 1.69E+04| 2.37E+03] 2.10E+03
UO2+2 [ 2.41E+02] 4.48E+03| 0.00E+00
V45 5.67E+00| 2.72E+01| 4.74E+00
[w+6 6.04E+01| 0.00E+00| 0.00E+00
Zn+2 6.23E+01| 3.95E+02| 4.66E+02
Zr+4 1.51E+03] 4.23E+04] 6.39E+01
AI(OH)4-2 | 1.97E+05] 1.37E+05] 4.13E+05
[co3-2 8.03E+04| 1.38E+05] 3.03E+04
Ict- 1.19E+04| 8.59E+03| 2.59E+04
[Cr(OH)4- | 3.28E+03| 1.87E+03| 2.08E+04
[F- 2.93E+03[ 5.24E+04] 3.11E+03
504-2 2.26E+04] 1.18E+04| 1.45E+04
[NO3- 3.60E+05| 3.60E+05! 3.60E+05
[NO2- 1.67E+05] 1.46E+05| 8.51E+04
[PO4-3 6.91E+03] 1.23E+04| 2.54E+04
[ok- 8.28E+04| 1.24E+05] 8.37E+04
TOC 7.04E+04| 9.73E+03] 4.46E+04
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DST CHEM
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Table 7. Nominal Case Table 8. Nominal Case

Nominal Case Residual inventory Nominal Case Residual Solubility

DST CHEM INVENTORY (grams) DST CHEM INVENTORY (GRAMS/M*3)
Chemical |S5EDS 3EDS 3WDS Chemical |5EDS 3EDS 3WDS
Uo2+2 2.98E+04| 2.15E+04| 0.00E+00 Uo2+2 2,41E+02| 4.48E+03| 0.00E+00
NO3- 4.45E+06| 2.20E+06| 1.04E+06 NO3- 3.60E+05| 3.60E+05| 3.60E+05
NO2- 1.95E+06| 8.89E+05| 2.46E+05 NO2. 1.57E+05| 1.46E+05| 8.53E+04
6/24/96 Page 1 INVENT.XLS




' D—E " JACOBS ENGINEERING GROUP INC.
®

22/23.
SUBJECT -
BY

CHKD.

SHEET NO.

JOB NO.

Revisions:
Rev 1 -AddeD 1129 loventoy +o.DSTs.

- Re,vfssz.D. Te-99 2 Toh - Sotvls lit 'fm 50% -!ro%%

= %nw»eﬁ ,MP .1:So+cgzea 'FON\- Uw‘nmc_D CG\AQ«'\'EbL@)
. - F%«\HSLD.,,L/FG-n;[/N\. ) VRIS =t -r%d)u

G-D .ﬂOrn'moD_CG*ﬁQ. B

1
: ;
! ) . i
i ’ ’ ] -
H .

FORM ot.0054 {4181y



Hpasps +Adkchment
Vi

TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE & TITLE __ Engineering - Selective Retrieval based on risk reduction

ORIGINATOR ___Colin Henderson DATE _ 6/2/96
REVISIONNO._0__

OBJECTIVE Develop a method of selective retrieval based on retrieving the largest
inventory of mobile radionuclides from the fewest number of tanks.

METHODOLOGY is calcujation is a_ modification of a previous selective retrieva

calculation dated 12/2 attached) and follows the same method except includes the
-237 and Se-79 in the i TOCESS.
ASSUMPTIONS_See attached

(Continue on another sheet if necessary)
'VZ’ C M— <
SIGNATy’? /
I e 9o
CHECKEDIW{

CALCULATION & RESULTS
ATTACHED

JACOBS\FORMS\CALCVR.SHT



-

DATE

BY

CHKD.

Rmp REDU c;'i_'l_o:_d__ ‘SCL..e.c‘:rn/a —Re"'!ae_vm_

SR _‘Soxz:r’ BAb&D Or:—__ldp 2.3'7 __J [ %wéuo . *U 23% S m,.é

JE "JACOBS ENGINEERING GROUP INC.
®

SUBJECT

i

! 5

SHEET NO. 2/”

JOB NO.

ez 2‘5 ‘)’7)01(_5__'320\/:065

o _Recoveey O‘g Z? ' b
SN R zss%m__-_.w
I N A -  Np23T 79, 3% . i
b - j i HC_/z;ﬁ _723%. . o
S . o296 e
L il U.ZgE_._SO:QD%______“_;..,.._?,_.__;i
- R . 272 et B L
- AN | (u%.4%$%]j-
iL“ ; SE q;_./—\:ﬁ.a;.z-!_ _5? ,_5145&7' TABL&; | %
- - ! L I —— |
| E &we%_mh 2[‘5 uc. -b_Be,s;Deg_ugL_wEA%frzg i |
! : Nei, ACﬂIbH_AL_FE.(Z&JA;“?UE- ymvlwes
. THE | Falicusls é&i ll-C-I- '

| B ] |

L _C4 7e-2. | |

| g | liza 3553 | AN
L || Np2zy [Se-] .
=79 ez ]
| a5y ey ’ i
| () Z23% ‘FSC‘Z.

!

am?]%

D ol 5

% v,wm)_of :tba_s_e_

Tbomsweao_-ﬁzr&w@ud - ng}cwrog
5 | \/bt_u% Lo | waculai? i | f L Ll
‘ SN0 T N O R U A T I O O I
- L IR B b
L P | F Co
. AN N = SN T
| NEEEEE | RN

FORM 91-005-1 (4/81)




T reaegy

BY CHKD.

U_T "JACOBS ENGINEERING GROUP INC.

 SUBJECT _ o SHEET NO, 77/\{

JOB NG,

P _( ' A ) X =- ,Oq E-2

B (1= :7%‘6)‘ ‘7‘%) K"T et
.,,.._.r\!pzs';_(i_;r’nx%)x Se- | = LIE- Vol

Ao (1= eaxM)xse3. 7 291E3, ._m_';_'__,
(( - 41%.99) % _|E- Z.H_B.YE-S/ ;_“.;__. —

52.'23

| e
f :
! |
| T
! !
! :
;

]

-

2EDucmbu._-: ...... Tief&m.me_;,;o | 7 é% 76 N

O[Z_ ZEMI I\J

FORM 910051 (4/81}

., 5 Teao (1 mﬁsssxm)_.)_ém €<\ iz 1.Ge-T ,__—_____'E
‘ \)7,3‘8 ( ;—.-_.%oéxaawwge-t;- 405'3*_4 ;

e i
70‘% QEMOZ'G'”‘M“ Zsk_

?_§ e e Ho Acmo»-i 'h’asLDeo_ﬂAg_wﬁf

.
H
.
. i |
L ! Ao ‘F'/,WLM EJL- i A IR
i ; ! ) ! : : ] N : T :
'I 5 : : ' ’ : i : i : ‘
[ i : ; i i : : | ) ; r } i ! :
I : i i b 1 N
: H B ' i . H { . i H J
il : ! | ! ; | X ! ! i i ! s
i i ; : ! : ; ! e :
| i Co I : P
: : | ! ) i :
I i T ; . ; : e
i i : X :
it i i P | { |
K ] ! ! ; ; o
I i ; ! H L : ;
i : ! ool s ! i i
' ! ¢ ! s i i }
: 1 I ” n b e t i
: ! | i i . i H i f
i ; ; ‘ ! : i i : "
K ! : H | i H
t i I 3 . i ] i H
i : ! ; : i ! |
i : ;
i i i { ' |
H i : H i
i ; i
| i ; i | |
r ! L . : :
! ; ! : ; i
: [ 5 : P i
f ; ! i ; i 1 ; )
¢ ' i H . LI
! | : I i i | H
- ; ; i ! P ;
1 | P i + ) i
' 1 | i .
i P ; ! i
. T T .
H i t i [
: i ! i : E ! !
) : : i 1 : R i
' : 1 ' ! . } i .
g ! H ! ; i i i R
i ' i : { ; : i X : :
i ‘ ‘ i :
o | f ! i ! | | P o
o " -~ LI ———— - o
i X : : - s : ; : ! i
i ' : i i : ! ; ; | | !
i . : 1 - ! ! i : i ! Ei
T N T
i i i : i !
i i . i i
i i . * : ! - A T e H
1 i : i 1 ‘ 1
i i ! B H { ) E'
i - - i i : - i
RS ' : { ; . ] ‘ ; [,
R = i P : ; £
i 4 : . : N S, : ! : i ' H b
: ! i te i i ' ‘ . i ! [ t
. H i t I : . i :
' : i : i . ; i : i !
i ! : : : i i : :
i : ; : Y ; T
i f i ] P !
: ! ; ! - i !
; i T T : i
{ ! ; H !
_ i ; ¢ P
! i : i
i i !




Cumulative % Retrieved

combo low chart

Combo Low

60.09 .
50.00 -
40.00 .
30.00 -
20.00

10.00

2
______ __________.__m_ — ]
R Ay o
N A ST A

0.00

1t 2 3 4 6 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Number of Tanks

Page 1

—e—Tc99 cum %
—m— Np237 cum %
- C14 cum %
—2— 129 cum %
—%—U238cum % |
—e—Se79cum %
—+— U235 cum %

1/



combo low

A 2 3 a5 6] 7 B L DO A
Radionuclide 1102 AN {07AN e 035 e i O1AZa BX-104  |B-111 A07S) BX-106 il "02AZ
Cumulative % T| 26.18%| 34.98%] 43.24%| 47.47%| 51.42%| 55.05%| 58.19%| 61.19%] 64.06%| 66.66%| 68.99%| 71.30%
Cumulative % 0.00%| 0.00%| 000%| 36.64%| 45.81%| 57.31%| 57.31%| 60.92%| 64.90%| 66.50%| 66.50%| 72.74%
Cumutative % 120%| 36.91%| 36.91%]| 40.74%| 44.72%| 53.27%]| 53.27%| 57.57%| 64.98%| 67.05%| 67.05%] 69.80%
Cumulative % 1| 2.46%| 4.79%| 6.40%| 18.30%| 23.12%| 27.54%] 31.71%| 35.35%| 38.86%| 42.01%| 46.32%] 54.39%
Cumulative % 0.00%| 0.00%| 0.00%] 000%| 0.18%| 027%| 027%|] 027%| 028%| 029%| 0.29%| 0.29%
Se79 cum % 0.00%] 0.00%| 000%| 0.00%| 11.55% 22.21%| 2221%| 30.94%| 39.33%| 46.96%] 46.96%| 46.96%
U235 cum % 0.00%| 0.00%|  0.00%| 0.00%| 0.17%| 0.26%| 026%| 026%| 027%| 028%| 028%| 0.28%
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combo low

13| 14 15 16 17 18 19 20 21 22 23 24 25
CIOTAWET O3RN BX105 [TOARNTHFI0TAYEC-105  [TX-109  FEIO2APHITX-118  |TX-113  |BY-104 [BX-112 [U-110

73.21%| 75.00%| 76.94%| 78.60%| 80.18%| 81.51%| 82.63%| 83.74%| 84.80%] 84.81%| 85.33%| 85.33%| 85.33%
72.74%| T 72.74%| 73.74%| 73.74%| 73.74%| 73.83%| 75.99%| 75.99%| 78.05%| 78.08%| 79.26%| 79.27%| 79.28%
60.83%| 69.96%| 72.67%]| 7267%| 72.67%| 74.40%| 75.46%| 7550%| 79.14%| 79.18%| 79.76%| 79.77%| 79.77%
58.64%| BA4.07%| 66.34%| 72.39%| 73.70%] 75.40%| 76.76%| 78.66%| 79.94%| 79.95%| 80.59%| 80.59%| 80.59%
029%| 0.29%| 030%| 0.30%] 0.30%| 3.28%| 3.54%| 3.54%| 514%| 26.52%| 36.65%| 44.87%| 50.62%
46.96%| 46.96%| 52.36%| 52.36%| 52.36%| 56.21%| 59.47%| 59.47%| 62.54%| 6257%| 64.09%] 64.09%| 64.09%
0.28%| 028%| 0.20%| 029%| 029%| 322%| 3.48%| 3.48%| 507%| 25.95%] 35.87%| 43.89%| 49.61%
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Risk (ILCl)

Figure 2. Maximum Risk to the Residential Farmer for No Action Alternative
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Selective Retrieval Based on Risk Reduction

Objective: To develop a method of selective retrieval based on minimizing risk (expressed
as cancer incidence) caused by mobile radionuclides.

Methodology:

1. Examine the risk caused by the mobile radionuclides (T¢c-99 C-14, U-238 and I-129)
and determine which of them is the primary contributor to risk.

2. Develop a selection process for both DSTs and SSTs which will rank the tanks in the
decreasing order of the primary risk contributor.

3. Select the tanks for retrieval which contain the primary risk contributor, and retrieve
99% of the contents of those tanks, until a point of diminishing returns is reached.

4. Provide the results in tabular and graphical form for use by other disciplines to
determine costs, accidents, etc.

Assumptions:

1. That the quantities given in g-moles for the SST spreadsheets for tank-by-tank

2.

inventories can be converted to Ci which will agree with the data in the Inventory Data
Package.
The total risk is the sum of the risks from each of the radionuclides.

Results: i
1. The primary contributors to risk to the residential farmer at 5,000 years caused by the

had

residues rematning after retrieval T¢-99, C-14, U-238 and 1-129. These are shown on
the graph marked TPASORT.XLS Chart 1.

The risk contributors have been ranked according to the per cent of risk that each
contributes on the table “Risk To Residential Farmer From Tank Residues, 5,000
Years.” Tc-99 and C-14 each contribute 46% of the risk, U-238 contributes 5%, and
1-129 contributes 3%. This table also shows Curies, risk per Ci, and relative risk per
Ci. A Curie of C-14 has 6 times the risk as a Curie of Tc-99,

Previous investigations of selective retrieval have shown that retrieving Tc-99 will also
retrieve almost an equal quantity of C-14. Since it would not be a practical matter to
retrieve the C-14 (there is no practicable way of immobilizing it), the ranking and
selection process was based on Tc-99.

The Tc¢-99 content of the SSTs was converted to Ci by using the conversion factor
16,600 g-moles = 11,000 Ci. The tanks were then ranked in descending order of Tc-
99 content, and the cumulative percentage of Tc-99 recovery was calculated as a
function of the number of tanks retrieved. The results of this ranking and recovery
process are shown on the graph titled “Tc-99 Ci Retrieved from SSTs & DSTs.” This
graph shows that by the time 23 tanks have been retrieved, 85% of the T¢c-99 will have
been recovered for further processing. The details of the ranking and recovery process
are shown on the chart titled “Retrieval of Mobile Radionuclides from DSTs and
SSTs". The lines in the chart showing Ci, % of total (next to the bottom line for each
radionuclide) represent the percent retrieved from each particular tank. Asan
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example, for tank 10 (SX-103) this is 2.57+ %. This means that Tc-99 recovery has
increase by 2.57% by retrieving tank 10.. An examination of the chart shows that the
incremental recovery is 1.04% for tank 21, and after that it starts to drop below one
per cent. For purposes of this calculation, the recovery process was terminated after
23 tanks.

. The results of the ranking and recovery process oz the remaining mobile radionuclides
are shown on the chart titled “Per Cent Curies Retrieved From SSTs & DSTs.” The
recovery of C-14 is 79%, the recovery of 1-129 is 66%, and the recovery of U-238 is
5%.

. The number of Curies retrieved by the ranking and recovery process is shown on the
graph titled “Curies Retrieved From SSTs & DSTs.” The Curies recovered from Tc-
99 are 2.75E+04, from C-14 they are 4,24E+03, from U-238 they are 2 64E+01 and
from I-129 they are 1.07E+01.

. A calculation of risk reduction is also shown in tabular form in the table titled “Risk
Reduction, Sample Calculation.” This shows that the risk has been reduced to 4.72E-
03, which is 22% of the original value of 2.14E-04.
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Risk To Residential Farmer

From Tank Residues

5,000 Years

Radionuclide Cancer. % of Risk SST Ci(1) |DST Ci(1) {Tolal Ci Risk/Ci Relalive,

Incidence Risk/Ci
Te-99 1.00E-04 46 1.10E+04| 2.11E+04| 3.21E+04 3.12E-09 1
C-14 1.00E-04 46 3.00E+03} 2.34E+03) 5.34E+03 1.87E-08 6
U-238 1.00E-05 5 481 NR 481 2.08E-08 7
1-129 ‘ 5.00E-06 3 16 NR 16 3.13E-07 100
Total 2.15E-04 100

(1) From Inventory Dala Package
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Te-99
Tan_lg No.
{DSTs Outlined |

Ci, calc. from dala pkg.(99%)

Te-99 Cum. Ci
Ci, % of total
Tc-99Cum. % .

C-14

g-moles, SSTs only
Curies (100%)

Ci, from data pkg.(99%)
C-14 Cum, Ci

Ci, % of total

C-14 Cum. % .

tJ-238

g-moles, SSTs only
Curles {100%)

Ci, from data pkg.(99%)
U-238 Cum. Ci

Ci, % of total

U-238 Cum, %

1-129

g-moles, SSTs only
Curles {100%)

Ci, from data pkg.(89%)
1-129 Cum. Ci

Cl, % of tolal

1-129 Cum. %

Retrieval of Mobhile Radionuclides from DSTs and SSTs

1 2 3 4
[T102-AN_107AN __1035Y _ 101A7]
8.32E+03 2.80E+03 2.62E+03 1.356+03
8.32E+03 1.11E+04 1.37E+04 1.51E+04
2592003 8.710558 8.175741 4.193279
2592003 34.63059 42.80633 46.99961
68.72115 1898.571 0 203.7464
68.03394 1879.585 0 201.7089
6.80E+01 1.95E+03 1.95E+03 2.15E+03
127 3520 0.00 3.78
127 3647 3647  40.25
0.00E+00 0.00E+00 0.00E+00 0.00E+00
: 0 0 0 0
0 0.00 0.00 0.00
0 0 0 0
0 0 0 0
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0 0 0 0
0 0.00 0.00 0.00

5
BX-104
1.25E+03
1.63E+04
3.903302
50.90291

18.7
212,432
210.3077
2.3BE+03
3.94
44.19

10400
0.8424
0.833976
8.34E-01
0.173384
0.17

217
1.8445
1.826055
1.83E+00
11.41284
11.41

6 7 8
B-111 5-112
1.15E+03 9.99E+02 9.51E+02
1.75E+04 1.B5E+04 1.94E+04
3.59676 3.111796 2.96324
54.49967 57.61147 60.57471
40.1 20.2
455,536 0 229.472
450.9806 0 227.1773
2.81E+03 2.81E+03 3.04E+03
8.45 0.00 425
52.63 52.63 56.89
5410 195
0.43821 0.015795
0.433828 0.015637
1.27E+00 1.27E+00 1.28E+00
0.090193 0 0.003251
0.26 0.26 0.27
199 164
1.6915 0 1.394
1.674585 0 1.38008
3.50E+00 3.50E+00 4.88E+00
10.46616 0 8.625375
21.88 21.88 30.50

9
BX-106
9.12E+02
2.04E+04
2.840623
63.41533

34.8
395.328
391.3747
3.43E+03
7.33
64.22

489
0.039609
0.039213
1.32E+00
0.008152

0.27

158
1.343
1.32957
6.21E+00
8,309813
38.81

10
8X-103
8.27E+02
212E+04
2.574953
65.99028

9.72
110.4192

109.316 "

3.54E+03
2.05

66.26 .

703
0.056943
0.056374
1.38E+00

0.01172
0.29

142
1.207
1.19493

7.41E+00 -

7.468313
46.28

/1



11 12 13 14 15 16 17
{1 05-AN (1) 102AZ  101AW103-AN (2)] BX-105[104-AN (1) 101AY]
7.42E+02 7.33E+02 6.08E+02 5.97E+02 5.87E+02 5.29E+02 5.03E+02
219E+04 227E+04 233E+04 239E+04 244E+04 2.50E+04 2.55E+04
2310883 2.283356 1.893645 1.85972 1.820034 1.647233 1.565432
68.30116 70.58452 7247817 74.33789 76.16692 77.81415 79.37958
12.7
0 146.2536 1.5 7.09 144.272 0 0
0 1447911 1.485 7.0191 142.8293 0 0
3.54E+03 3.68E+03 3.68E+03 3.69E+03 3.83E+03 3.83E+03 3.83E+03
0.00 27N 0.03 0.13 2.67 0.00 0.00
66.26 68.98 69.00 69.13 71.81 71.81 71.81
577
0.046737
0.04627
1.38E£+00 1.38E+00 1.38E+00 1.38E+00 1.43E+00 1.43E+00 1.43E+C0
0 0 0 0 0.009619 0 0
0.29 0.29 0.29 0.28 0.30 0.30 0.30
102
0 0 0 0 0.867 0 0
0 0 0 0 0.85833 0 0
7.41E+00 7.41E+00 7.41E+00 7.41E+00 8.26E+00 8.26E+DC 8.26E+00
0 0 0 0 5.364563 0 0
46.28 46.28 46.28 46.28 51.85 51.65 51.85

18

C-105
4.22E+02
2.59E+04
1.316087
80.69567

8.12
92.2432
91.32077
3.93E+03
1.7
73.52

177000
14,337
14.19363
1.56E+01

2.950859

3.25

76.5
0.65025
0.643748
8.91£+00
4.023422
55.67

19 20 21
TX-109 TX-118

3.56E+02 3.54E+02 3.35E+02

2.63E+04
1.107639
81.80331

5.01
56.9136
56.34446
3.98E+03
1.06
74.57

15800
1.2798
1.267002
1.69E+01
0.26341
3.51

61.2
0.5202
0.514988
9.42E+00
3.218738
58.89

2.66E+04 269E+04
1.104112 1.042243

82.90742 83.94967
17.1

1.75 194.258
1.7325 192.3134
3.98E+03 4.18E+03
0.03 3.60
74.61 78.21
94700

1.6707

7.593993

1.69E+01 2.45E+01
0 1.578793

3.51 5.09

576

0 0.4896

0 0.484704
9.42E+00 9.91E+00
0 3.0294

58.89 61.92

22
TY-103
2.64E+02
2.72E+04
0.823576
B4.77324

2.88
32.7168
32.38963
4.21E+03
0.61
78.81

23000
1.863
1.84437
2.63E+01
0.383445
5.47

456
0.3878
0.383724
1.03E+01
2.398275
64.32

23
SX-105
2.60E+02
2.75E+04
0.809271
85.58251

2.38
27,0368

26.76643

4.24E+03
0.50

79.32 .

1230
0.09963
0.098634
2.64E+01
0.020506
5.49

44.9
0.38165
0.377834

1.07E+01 .

2.361459
66.68
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Risk Reduclion
Sample Calculation

Radionuclide % Relrieved % Remaining Remaining
Cancer Incidence

Tc-99 85 15 1.50E-05

C-14 79 21 2.10E-05

U-238 5 95 9.50E-06

1-129 66 34 1.70E-06

Total 4,72E-05 Cancer Incidence Is Now

22 % of What It Was

Bothrel.xls

I
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To Marc Nelson

~From Alex Nazarali S
Date June 21, 1996
Subject Cumulative Risk to the Columbia River User Local Population over 10,000 Years

The cumulative risk to the Columbia River user in the TWRS Draft EIS (Appendix D, Table
D.5.14.3 and Volume One, Table 5.11.6) was calculated based on the unit dose factors generated
by the DITTY computer code and published in Appendix F of the Disposal of Hanford Defense
High-Level, Transuranic, and Tank Wastes Final Environmental Impact Statement (HDW-EIS).

The DITTY code has undergone significant modifications since the HDW-EIS was published.
The new version of the DITTY code uses ICRP Publications 26 and 30 ICRP 1977; ICRP 1979)
instead of ICRP Publication 2 ICRP 1959).

The new version of the DITTY code was run to estimate the cumulative dose for the TWRS
Final EIS. The input/output of the DITTY code for each alternative and the new table that
summarizes the cumulative dose and risk to the Columbia River users over 10,000 years are
enclosed. The enclosed table will replace Tables D.5.14.3 and 5.11.6. '

Note: The Ftrans.dat file in the DITTY code, which is the PNL food transport factors library was
modified by Alex Nazarali on 6/16/96 for the new runs. In this modification, the leaching factors
- for neptunium and uranium changed from 3.3E-03 and 1.3E-03 respectively to 0.8. This change
makes the leaching factors of neptunium and uranium consistent with carbon, iodine, and
technetium. These five constituents are transported from the tanks to the receptors with the same
transport properties. The leaching factors were different in the DITTY code, which should be the
same for our analysis.




Table D.5.14.3 Estimated Fatality, Pc')pulaﬁon Dose (person-rem), and Maximum Incremental
Dose (mrem) for the Columbia River User over 10,000 Years for all Alternatives

Alternative Total Fatality Cumulative Maximum

in 10,000 years Population Incremental Dose

Dose! in mrem

(Person-rem) (Year Received)
No Action 27 5460 0.82 (2900)
Long-Term Management 2.2 4400 0.75 (2830)
In Situ Fill and Cap 254 50800 0.15 (12000)

In Situ Vitrification 1.00E-06 0.002 .0

Ex Situ Intermediate Separation 0.5 896 0.005 (9060)
Ex Situ No Separation 0.5 896 0.005 (9060)
Ex Situ Extensive Separation 0.5 896 0.005 (9060)
Ex Sitw/In Situ Combination 22 4420 0.02 (12000)
Phased Implementation 05 .. - 896 0.005 (9060)

! The ICRP Publication 60 dose to risk conversion factor of 5.0E-04 cancer fatality per rem
is used.




DITTY Long-Term Surface Water Release TWRS-EIS (No Action) _
5 .
Cl4
1129
NP237
TCS9
U238
&INPUT IWAT=1, IPATH=2, LUW=I, IPOPL=2,
CFLO=120000., '
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3%0.84,
&END '
5
C14 5
1990. 0.0
2219. 0.0
2220. 8.0125
2845. 8.0125
2846. 0.0
1129 5
1990. 0.0
2219. 0.0
2220. 0.0256
2845. 0.0256
2846. 0.0
NP237 5
1990. 0.0
2219. 0.0
2220. 0.106
2845. 0.106
2846. 0.0
TC99 5
1990. 0.0

. 2219. 0.0

2220. 49.68
2845. 49.68
2846. 0.0
U238 5



1990.
2219.
2220.
2845,
2846.

0.0
0.0
0.7696
0.7696
0.0




DITTY Dose Calcu.laifon Pfog:rarﬁ -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)

Executed on: 06/18/96 at 10:54:15.6 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: @)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: , (%)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s; (30)

Worst-Case Solubilities, DITTY Internal Dose.Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
- EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+00
BEEF 0.0E+01 B8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMINGTIME L7E+01




External Exposure Time: 2.92E+03 hr/yr -

- LIQUID RELEASE PARAMETERS
River Flow Rate, (f3/sec) : 12E+05  Months/Year Irrigated : 6.0E+00 -

Reconcentration Ratio : 1.0E+00  Imrigation Rate
Mixing Ratio : LOE+00  (liters/m2/month) :" 1.5E+02

Input Prepared By: Date:

Input Checked By: _ ' Date:




DITTY Dose Calculation Prograni
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release -

Release from time 1990, A.D. onward for 10,000 years

Case title: 'DITTY Long-Term Surface Water Release TWRS-EIS CNo Actmn)
Executed on: 06/18/96 at 10:54:15.6 ~ Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (C1) e

Radio-  Period/ Penod/ Period/  Period/ Penod/
nuclide Activity Activity Activity Activity Activity

C14 4 63E-0L 5 8.8E-01 6 8.8E-01 7 8.8E-01 8 8.8E-01
9 8.8E-01 10 8.8E-01 11 8.8E-01 12 8.8E-01 13 2.0E-01

TC99 4 49E+02 5 6.8E+02 6 6.8E+02 7 6.8E+02 § 6.8E+02
9 6.8E+02 10 6.8E+02 11 6.8E+02 12 6.8E+02 13 1.5E+02

1129 4 13E+00 5 1.8E+00 6 1.8E+00 7 1.8E+00 & 1.8E+00
9 1.8E+00 10 1.8E+00 11 1.8E+00 12 1.8E+00 13 4.0E-01

U238 4 39E+01 5 54E+01 6 3.4E+01 7 S54E+01 8 54E+01
9 5.4EFE+01 10 5.4E+01 11 5.4E+01 12 54E+01 13 1.2E+01

NP237 4 54E+00 5 74E+00 6 7.4E+00 7 74E+00 8 7.4E+00
9 7.4E+00 10 7.4E+00 11 7.4E+00 12 7.4E+00 13 1.6E+00




DITTY Dose Calculation Program =
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990, A.D. onward for 10,000 years -

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Acnon)
Executed on: 06/18/96 at 10:54:15.6 Page 3

- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300, 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Pfégran’z -
(GENII Version 1.485 3-Dec-90) -

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for. 10,000 years

- Case title: - DITTY Long-Term Surface Water Release TWRS- EIS (No Actlon)
Executed on: 06/18/96 at 10:54:15.6 Page 4

"Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

until until
5 2270. 2.63E+02
6 2340. 6.52E+02
7 2410. 1.11E+03
8 2480. 1.63E+03
9 2530. 2.22E+03
i0 2620. 2.88E+03
11 2690. 3.60E+03
12 2760. 4.39E+03
13 2830. 5.25E+03
14 2900. 5.46E+03

until until
144 120007 546E+03
\:—, ‘

Dose in units of person-rem;
that is the cumulative population dose received by the local population

over 10,000 years with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Prograni
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years :

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (N 0 Actlon)
Executed on: 06/18/96 at 10:54:15.6 Page 5

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 1.1E+00 5.0E-05 1.1E+00 0
TC 99 1.5E+03 9.3E-04 1.5E+03 27
1129 9.2E+01 2.9E-04 9.2E+01 1
U 238 6.6E+02 1.4E-04 6.6E+02 12
TH234 69E-02 9.0E-02 1.6E-01. - O
PA 234 23E-04 1.4E-02 14E-02 0
NP 237 3.2E+03 1.6E-02 3.2E+03 58
PA 233 3.2E-02 3.8E-01 4.1E-01 - 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Prograri
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years -

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Acnon)
Executed on: 06/18/96 at 10:54:15.6 Page 6

Maximum Dose Increment Received By Population
In Year 2900 (70-yr Time Period Number No: 13)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.1IE+02 2.5E-01 2.7E+01
Breast 2.9E+01 1.5E-01 4.3E+00 -
R Marrow  1.0E+03 1.2E-01 1.3E+02
Lung 2.9E+01 1.2E-01 3.5E+00
Thyroid 1.1E+03 3.0E-02 3.3E+01
Bone Sur 1.3E+04 3.0E-02 3.8E-+02
Stomach  2.7E+03 6.0E-02 1.6E+02
Kidneys  6.9E+02 6.0E-02 4.1E+01
LLInt. 5.5E+02 6.0E-02 3.3E+01
Liver 5.3E+H02 6.0E-02 3.2E+01
ULInt. 2.0E+02 6.0E-02 1.2E+01

Cumulative Effective Dose Equivalent 8.6E+02
External Dose 7.9E-02

Lifetime Effective Cumulative
Dose Equivalent 8.6E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program- -
(GENII Version 1.485 3-Dec-90) -~

Integrated population dose calculatéd for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 7

Maximum Dose Increment Received By Individual (rem)
In Year 2900 (70-yr Time Period Number No: 13)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  16E-07 7.5E-12 1.6E-07 0
TC99  23E-04 14E-10 2.3E-04 27
1129 14E-05 44E-11 14E-05.. -1 .
U 238 9.9E-05 2.0E-11 9.9E-05 12
- TH234 1.0E-08 1.4E-08 2.4E-08 0
PA 234 3.5E-11 2.1E-09 2.1E-09 0
NP 237 4.8E-04 24E-09 4.8E-04 58
PA 233 4.8E-09 5.7E-08 6.2E-08 0

Jone=y




DITTY Dose Calculation Pfograrfl '
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 8

Population Internal Dose To Organ by Radionuclide
In Year 2900 (70-yr Time Period Number No: 13)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.8E-01 1.8E-01 1.8E-01 1.8E-01 1.8E-01 2.2E-01 2.2E-01 1.8E-01

TC 99 2.5E+01 2.7E+03 4.9E+01 1.6E+02 4.4E+02 2.9E+01 2.9E+01 2.5E+01
I 129 3.2E-02 4.5E-02 2.8E-02 2.8E-02 2.8E-02 3.8E-02 4.2E-02 2.6E-02

U 238 4.0E+00 5.4E+00 7.8E+00 2.7E+01 7.8E+01 1.4E+03 9.3E+01 3.7E+00
TH 234 8.0E-05 3.0E-03 7.2E-03 4.3E-02 1.3E-01 6.0E-05 5.1E-05 6.8E-06
PA 234 9.4E-07 4.6E-05 9.4E-05 2.0E-04 1.6E-04 1.7E-06 4.8E-06 1.4E-06
NP 237 7.0E-02 6.5E-01 1.6E+00 8.5E+00 2.6E+01 1.1E+04 9.2E+02 7.8E+01
PA 233 2.2E-03 1.5E-03 4.1E-03 1.8E-02 5.3E-02 5.1E-04 3.6E-04 1.1E-04

- -

Total internal 2.9E+01 2,7E+03 5.8E+01 2.0E+02 5.5E+02 1.3E+04 1.0E+03 1.1E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 1.8E-01 1.8E-01 1.8E-01 0.0E-+00 0.0E+00
TC 99 2.5E+01 2.5E+01 6.2E+02 0.0E+00 3.4E+01
I 129 2.8E-02 6.7E-02 4.8E+02 0.0E+00 0.0E+00
U 238 3.9E+00 3.7E+00 3.9E+00 6.9E+02 0.0E+00
TH 234 8.5E-05 9.8E-06 8.7E-07 0.0E+00 1.2E-05
PA 234 2.0E-05 3.1E-06 1.1E-07 5.1E-06 3.7E-06
NP 237 7.8E+01 6.2E-02 4.6E-02 0.0E+00 5.0E+02
PA 233 1.3E-03 1.4E-04 2.6E-06 1.8E-04 1.2E-04

Total internal 1.1E+02 2.9E+01 1.1E+03 6.9E+02 5.3E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 2900 (70-yr Time Period Number No: 13)




A.il' .
Submer- Exter-
Radionuclide sion nal

C 14 9.9E-12 7.9E-06

TC 99 1.2E-10 1.5E-04
1129 - 7.5E-11 4.6E-05

U 238 3.5E-11 2.1E-05
TH 234 5.6E-09 1.4E-02 --
PA 234 8.0E-10 2.2E-03
NP 237 4.9E-10 2.5E-03
PA 233 7.9E-09 6.0E-02

Tot1external 1.5E-08 7.9E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Pfograni
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:34:15.6 Page 9

Population Internal Dose To Organ by Exposure Pathway

In Year 2900 (70-yr Time Period Number No: 13}

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  2.8E-01 8.0E-05 1.3E-05 3.4E-05 8.4E-05 4.6E-01 3.6E-02 3.4E-03
Ingestion (Terr) 2.7E+01 2.7E+03 5.3E+01 1.8E+02 4.9E+02 5.8E+03 4.8E+02 6.0E+01
Ingestion (Aqua) 2.1E-01 2.0E+00 9.0E-01 4.1E+00 1.2E+01 4.6E+03 3.8E+02 3.2E+01
Drinking Water 1.8E+00 5.3E+01 3.9E+00 1.4E+01 4.0E+01 2.4E+03 1.9E+02 1.5E+01

Total internal  2.9E+01 2.7E+03 5.8E+01 2.0E+02 5.5E+02 1.3E+04 1.0E+03 1.1E+02

Pathway QOvaries Muscle Thyroid Kidneys Liver

Inhalation  3.4E-03 9.6E-06 8.1E-05 4.7E-04 2.0E-02
Ingestion (Terr) 6.0E+01 2.7E+01 1.0E+03 4.4E+02 2.5E+02
Ingestion (Aqua) 3.2E+01 2.1E-01 9.6E-01 1.2E+01 2.0E+02
Drinking Water 1.5E+01 1.8E+00 6.2E+01 2.4E+02 8.3E+01

Total internal 1.1E+02 2.9E+01 1.1E+03 6.95+02 5.3E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management).

5 - o

Cl4

1129

NP237

TC99

U238 '
&INPUT IWAT=1, IPATH=2, LUW=],IPOPL=2, - -
CFL0O=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11500.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17,,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90,,
YELD(1)=1.5,4.,0.84,1.3,3%0.84,

&END

5

C 14 5

1990. 0.0

2219. 0.0

2220. 8.7092

2795. 8.7092

2796. 0.0

1129 5

1990. 0.0

2219. 0.0

2220. 0.0278

2795. 0.0278

2796. 0.0

NP237 5

1990. 0.0

2219. 0.0

2220. 0.1151

2795. 0.1151

2796. 0.0

TC99 5

1990. 0.0

2219. 0.0

2220. 54.00

2795. 54.00

2796. 0.0

U 238 5




1990.
2219.
2220.
2795.
2796.

0.0
0.0
0.8365
0.8365
0.0




DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years . ‘
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Manacement)

Executed on: 06/18/96 at 10:54:24.7 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (&)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: (9)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose.Factors (Sv/Bq) (23- Jul 93 PDR)
Waterborne Release Data: (G

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC99 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

-------------

- Growing
Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)
- LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG -9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+00
BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 44E+(02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
- POULTRY  9.0E+0l 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr -

< LIQUID RELEASE PARAMETERS -

River Flow Rate, (fi3/sec) : 1.2E+05 - Months/Year Irrigated : 6.0E+00- |
Reconcentration Ratio - ;" 1.OE+00 -- - Irrigation Rate o -

Mixing Ratio : LOE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: | Date:




DITTY Dose Calculation Pfograrﬁ ‘
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

.. Casetitle: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Manacrement)
Executed on: 06/18/96 at 10:54:24.7 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) -----=====nssuaaen

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C14 4 3.6E+01 5 S5.0E+01 6 5.0E+01 7 5.0E+01 8 5.0E+01
9 5.0E+01 10 5.0E+01 11 5.0E+01 12 2.5E+01

TC99 4 2.0E+02 5 2.8E+02 6 2.8E+02 7 2.8E+02 8 2.8E+02
9 2.8E+02 10 2.8E+02 11 2.8E+02 12 1.4E+02

[129 4 1.4E+00 5 1.9E+00 6 1.9E+00 7 1.9E+00 8 1.9E+00

' -9 1.9E+00 10 1.9E+00 11 1.9E+00 12 9.9E-01

U238 4 42E+01 5 59E+01 6 5.9E+01 7 59E+01 8 5.9E+01
9 S.9E+01 10 59E+01 11 5.9E+01 12 3.0E+01

NP237 4 5.8E+00 5 8.1E+00 6 8.1E+00 7 8.1E+00 8 8.1E+00
9 8.1E+00 10 8.1E+00 11 8.1E+00 12 4.1E+00



DITTY Dose Calculation Pfograni' '
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years
. Casetitle: DITTY Long-Term Surface Water Release TWRS-EIS (Lontr Term Manaaement)

Executed on; 06/18/96 at 10:54:24.7 Page 3

.- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06




DITTY Dose Calculation Pfogram :
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

 Release from time 1990. A.D. onward for 10,000 years : '

.+ Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Lonc Term Manaoernent)
Executed on: 06/18/96 at 10:54:24.7 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

until until
5 2270. 2.39E+02
6 2340. 5.94E+02
7 2410. 1.01E+03
8 2480. 1.49E+03
9 2550. 2.02E+03
10 2620, 2.62E+03
11 2690. 3.28E+03
12 2760, 4.00E+03
13 2830, 4 40E+03

until ‘until | _
144 12000. {_ - 4.40E+03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individua!l lifetime.




DITTY Dosé Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990, A.D. onward for 10,000 years

.Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Lonc Term Manaoement)
Executed on: 06/18/96 at 10:54:24.7 ) Page 5

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent -«
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 355E+01 2.5E-03 35.5E+01 1
TC9  5.6E+02 3.4E-04 S5.6E+02 12
I 129 8.8E+01 2.8E-04 8.8E+01 :
U 238 63E+02 1.3E-04 63E+02 = 14
TH234 6.7E-02 8.7E-02 1.5E-01 .

PA 234 22E-04 1.3E-02 14E-02 0

NP 237 3.1E+03 1.5E-02 3.1E+03 69
PA233 3.1E-02 3.6E-01 4.0E-01 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

- Casetitle: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Manacement)

Executed on: 06/18/96 at 10:54:24.7 Page 6

Maximum Dose Increment Received By Population
In Year 2830 (70-yr Time Period Number No: 12)

Weighted
Cumulative Cumulative
Dose  Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads - 1.OE+02 2.5E-01 2.5E+01
Breast 23E+01 1.5E-01 3.4E+00
R Marrow  1.0E+03 1.2E-01 1.2E+02
Lung 23E+01 1.2E-0F 2.7E+00
Thyroid  7.3E+02 3.0E-02 22E+01
Bone Sur  1.3E+04 3.0E-02 3.8E+02
Stormach 1.0E+03 6.0E-02 6.3E+01
Kidneys  6.9E+02  6.0E-02 4.1E+01
Liver 5.1E+02 6.0E-02 3.1E+01
LLInt. 2.8E+02 6.0E-02 1.7E+01
UL Int. 1.1E+02 6.0E-02 6.4E+00

Cumulative Effective Dose Equivalent 7.2E+02
External Dose 7.9Ef02

Lifetime Effective Cumulative
Dose Equivalent 7.2E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years = ..
Case title: . DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)

Executed on: 06/18/96 at 10:54:24.7 Page 7 -

Maximum Dose Increment Received By Individual (rem)
In Year 2830 (70-yr Time Period Number No: 12)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

'C 14 93E-06 43E-10 9.3E-06 1
TC99  9.5E-05 5.8E-11 9.5E-05 12
I 129 1.5E-05 4.7E-11 15E-05.. -2
U 238 1.1E-04 22E-11 1.1E-04 14
TH234 1.1E-08 1.5E-08 2.6E-08 0
PA 234 3.8E-11 23E-09 2.3E-09 0

NP237 52E-04 2.6E-09 52E-04 69
PA 233 5.2E-09 6.2E-08 6.7E-08

Gzt




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990, A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on; 06/18/96 at10:534:24.7 Page 8

Population Internal Dose To Organ by Radionuclide
In Year 2830 (70-yr Time Period Number No: 12)

Radionuclide Lung Stomach S Int, UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E+00 9.2E+00 9.2E+00 9.2E+00 9.2E+00 1.1E+01 1.1E+01 9.2E+00
TC 9% 9.5E+00 1.0E+03 1.9E+01 6.2E+01 1.7E+02 1.1E+01 1.1E+01 9.5E+00
[ 129 3.2E-02 4.5E-02 2.8E-02 2.8E-02 2.8E-02 3.9E-02 4.2E-02 2.6E-02

U 238 4.0E-+00 5.4E+00 7.9E+00 2.7E+01 7.9E+01 1.4E+03 9.3E+01 3.7E+00
TH 234 8.1E-05 3.0E-03 7.3E-03 4.3E-02 1.3E-01 6.0E-05 5.1E-05 6.8E-06
PA 234 9.4E-07 4.6E-05 9.4E-05 2.0E-04.1.6E-04 1.7E-06 4.9E-06 1.4E-06
NP 237 7.0E-02 6.5E-01 1.6E+00 8.5E+00 2.6E+01 1.1E+04 9.2E+02 7.8E+01
PA 233 2.2E-05 1.5E-03 4.1E-03 1.8E-02 5.3E-02 5.1E-04 3.6E-04 1.1E-04

Total internal  2.3E+01 1.0E+03 3.7E+01 1.1E+02 2.8E+02 1.3E+04 1.0E+03 1.0E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E+00 9.2E+00 9.2E+00 0.0E+00 0.0E+00
TC 99 9.5E+00 9.5E+00 2.4E+02 0.0E-+00 1.3E+01
I 129 2.8E-02 6.7E-02 4.8E+02 0.0E+00 0.0E+00
U 238 3.9E+00 3.7E+00 3.9E+00 6.9E+02 0.0E+00
TH 234 8.5E-05 9.8E-06 8.7E-07 0.0E+00 1.2E-05
PA 234 2.0E-05 3.1E-06 1.1E-07 5.1E-06 3.7E-06
NP 237 7.8E+01 6.3E-02 4.6E-02 0.0E+00 5.0E+02
PA 233 1.3E-03 1.4E-04 2.6E-06 1.8E-04 1.2E-04

Total internal  1.0E+02 2.3E+01 7.3E+02 6.9E+02 5.1E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 2830 (70-yr Time Period Number No: 12)




Air
_ Submer- Exter-
Radionuclide sion. nal

I

.C 14 5.2E-104.1E-04
TC99 4.6E-11 5.6E-05
1129 = 7.5E-114.6E-05.

U 238 3.5E-11 2.1E-05 -
TH 234 5.6E-09 1.4E-02 -
PA 234 8.0E-10 2.2E-03
NP 237 4.9E-10 2.5E-03
PA 233 8.0E-09 6.0E-02 -

Total external 1.6E-08 7.9E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-50)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 9

Population Internal Dose To Organ by Exposure Pathway

In Year 2830 (70-yr Time Period Number No: 12)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  2.8E-01 2.1E-04 1.9E-04 2.1E-04 2.5E-04 4.6E-01 3.6E-02 3.5E-03
Ingestion (Terr) 1.5E+01 1.0E+03 2.7E+01 8.5E+01 2.3E+02 5.8E+03 4.7E+02 4.8E+01
Ingestion (Aqua) 5.8E+00 6.6E+00 6.4E+00 9.6E+00 1.8E+01 4.6E+03 3.8E+02 3.7E+01
Drinking Water 1.9E+00 2.2E+01 3.8E+00 1.2E+01 3.5E+01 2.4E+03 1.9E+02 1.5E+01

Total internal 2.3E+01 1.0E+03 3.7E+01 1.1E+02 2.8E+02 1.3E+04 1.0E+03 1.0E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  3.5E-03 1.8E-04 2.4E-04 4.7E-04 2.0E-02
Ingestion (Terr) 4.9F+01 1.5E+01 6.7E+02 4 4E+02 2.3E+02

Ingestion (Aqua) 3.7E+01 5.8E+00 6.3E+00 1.2E+01 2.0E+02
Drinking Water 1.5E+01 1.9E+00 5.5E+01 2.4E+02 8.3E+01

Total internal  1.0E+02 2.3E+01 7.3E+02 6.9E+02 5.1E+02

Dose in units of person-rem; _
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Cl4
1129
NP237
TCSS
U238
&INPUT IWAT=1, IPATH—Z LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17,,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=50.,90.,90.,30.,3*90., -
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
C 14 5
. 1990. 0.0
4994. 0.0
4995. 0.3518
11995. 0.3518
11996. 0.0
1129 5
1990. 0.0
4994. 0.0
4995. 0.0021
11995. 0.0021
11996. 0.0
NP237 5
1990. 0.0
4994. 0.0
4995. 0.0085
11995. 0.0085
11996. 0.0
TC9S 5
1990. 0.0
4994. 0.0
4995. 3.929
11995. 3.929
11996. 0.0
U238 5

Lo



1990. 0.0
4994. 0.0
4995. 0.0619
11995. 0.0619
11996. 0.0




. DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 1
---- DATA LIBRARIES USED - (File)
Master Radionuclide Data: )

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: ©

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per B¢/X (8-May—90 RAP)
Inhalation/Ingestion D.F.'s: (30

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborme Release Data: €2y

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC99 1129 U238 TH234 PA234 NP237
PA233

- ---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00

MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+C0

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+0l
POULTRY  9.0E+01 84E-01 8.5E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

--- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 12E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio . : 1.0E+00. Imrigation Rate . : o
Mixing Ratio : 1.OE+00  (liters/m2/month) . : 1.5E+02

Input Prepared By: | _ Date:

Input Checked By: ' Date:




DITTY Dose Calculation Prograrf
(GENI Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Period/ Period/ Period/ Period/ Period/
Activity  Activity Activity Activity Activity

Radio-
nuclide

C1i4 43 1.9E+00 44 2.5E+01 45 2.5E+01 46 2.5E+01 47 2.5E+01

48 2.35E+01
53 2.5E+01
58 2.5E+01
63 2.5E+01
68 2.5E+01
73 2.5E+01
78 2.5E+01
83 2.5E+01
88 2.5E+01

49 2.5E+01
54 2.5E+01
59 2.5E+01
64 2.5E+01
69 2.5E+01
74 2.5E+01
79 2.5E+01
84 2.5E+01
89 2.5E+01

50 2.5E+01
55 2.5E+01
60 2.5E+01
65 2.5E+01
70 2.5E+01
75 2.5E+01
80 2.5E+01
85 2.5E+01
90 2.5E+01

51 2.5E+01
56 2.5E+01
61 2.5E+01
66 2.5E+01
71 2.5E+01
76 2.5E+01
81 2.5E+01
86 2.5E+01
91 2.5E+01

52 2.5E+01
57 2.5E+01
62 2.5E+01
67 2.5E+01
72 2.5E+01
77 2.5E+01
82 2.5E+01
87 2.5E+01
92 2.5E+01

93 .5E+01 94 2.5E+01 95 2.5E+01 96 2.5E+01 97 2.5E+01
98 2.5E+01 99 2.5E+01 100 2.5E+01 101 2.5E+01 102 2.5E+01
103 2.5E+01 104 2.5E+01 105 2.5E+01 106 2.5E+01 107 2.5E+01
108 2.5E+01 109 2.5E+01 110 2.5E+01 111 2.5E+01 112 2.5E+01
113 2.5E+01 114 2.5E+01 115 2.5E+01 116 2.5E+01 117 2.5E+01
118 2.5E+01 119 2.5E+01 120 2.5E+01 121 2.5E+01 122 2.5E+01
123 2.5E+01 124 2.5E+01 125 2.5E+01 126 2.5E+01 127 2.5E+01
128 2.5E+01 129 2.5E+01 130 2.5E+01 131 2.5E+01 132 2.5E+01
133 2.5E+01 134 2.5E+01 135 2.5E+01 136 2.5E+01 137 2.5E+01
138 2.5E+01 139 2.5E+01 140 2. 5E+01 141 2.5E+01 142 2.5E+01
143 2.3E+01

43 2.2E+01 44 2.8E+02 45 2.8E+02 46 2.8E+02 47 2.8E+02
48 2.8E+02 49 2.8E+02 50 2.8E+02 51 2.8E+02 52 2.8E+02
53 2.8E+02 54 2.8E+02 55 2.8E+02 56 2.8E+02 57 2.8E+02
58 2.8E+02 59 2.8E+02 60 2.8E+02 61 2.8E+02 62 2.8E+02
63 2.8E+02 64 2.8E+02 65 2.8E+02 66 2.8E+02 67 2.8E+02
68 2.8E+02 69 2.8E+02 70 2.8E+02 71 2.8E+02 72 2.8E+02
73 2.8E+02 74 2.8E+02 75 2.8E+02 76 2.8E+02 77 2.8E+02
78 2.8E+02 79 2.8E+02 80 2.8E+02 81 2.8E+02 82 2.8E+02
83 2.8E+02 84 2.8E+02 85 2.8E+02 86 2.8E+02 87 2.8E+02

TC99



88 2.8E+02 89 2.8E+02 90 2.8E+02 91 2.8E+02 92 2.8E+02
93 2.8E+02 94 2.8E+02 95 2.8E+02 96 2.8E+02 97 2.8E+02
98 2.8E+02 99 2.8E+02 100 2.8E+02 101 2.8E+02 102 2.8E+02
103 2.8E+02 104 2.8E+02 105 2.8E+02 106 2.8E+02 107 2.8E+02
108 2.8E+02 109 2.8E+02 110 2.8E+02 111 2.8E+02 112 2.8E+02
113 2.8E+02 114 2.8E+02 115 2.8E+02 116 2.8E+02 117 2.8E+02
- 118 2.8E+02 119 2.8E+02 120 2.8E+02 121 2.8E+02 122 2.8E+02
123 2.8E+02 124 2.8E+02 125 2.8E+02 126 2.8E+02 127 2.3E+02
128 2.8E+02 129 2.8E+02 130 2.8E+02 131 2.8E+02 132 2.8E+02
133 2.8E+02 134 2.8E+02 133 2.8E+02 136 2.8E+02 137 2.8E+02
138 2.8E+02 139 2.8E+02 140 2.8E+02 141 2.8E+02 142 2.8E+02
143 2.6E+02
[129 43 1.2E-02 44 1.5E-01 45 1.5E-01 46 1.5E-01 47 1.5E-01
48 1.5E-01 49 1.5E-01 50 1.5E-01 51 1.5E-01 52 1.5E-01
53 1.5E-01 54 1.5E-01 55 1.5E-01 56 1.5E-01 57 1.5E-01
58 1.5E-01 59 1.5E-01 60 1.5E-01 61 1.5E-01 62 1.5E-01
63 1.5E-01 64 1.5E-01 65 1.5E-01 66 1.5E-01 67 1.5E-O1
68 1.5E-01 69 1.5E-01 70 1.5E-01 71 1.5E-01 72 1.5E-01
73 1L.5E-01 74 1.5E-01 75 1.5E-01 76 1.5E-01 77 1.5E-01
78 1.5E-01 79 1.5E-01 80 1.5E-01 81 1.5E-01 82 1.5E-01
83 1.5E-01 84 1.5E-01 85 1.5E-01 86 1.5E-01 87 1.5E-01
88 1.5E-01 89 1.5E-01 90 1.5E-01 91 1.5E-01 92 1.5E-01
93 1.5E-01 94 1.5E-01 95 1.5E-01 96.1.5E-01 97 1.5E-01
98 1.5E-01 99 1.5E-01100 1.5E-01 101 1.5E-01 102 1.5E-0l
103 1.5E-01 104 1.5E-01 105 1.5E-01 106 1.5E-01 107 1.5E-01

108
113
118
123
128
133
138

1.5E-01 109
1.5E-01 114
1.5E-01 119
1.5E-01 124
1.5E-01 129
1.5E-01 134
1.5E-01 139

1.5E-01 110
1.5E-01 115

1.5E-01 111 1.5E-01 112
1.5E-01 116 1.5E-01 117

1.5E-01
1.5E-01

1.5E-01 120 1.5E-01 121 1.5E-01 122 1.5E-01

1.5E-01 125
1.5E-01 130
1.5E-01 135
1.5E-01 140

1.5E-01 126 1.5E-01 127
1.5E-01 131 1.5E-01 132
1.5E-01 136 1.5E-01 137
1.5E-01 141 1.5E-01 142

1.5E-01
1.5E-01
1.5E-01
1.5E-01

143 1.4E-01 .

U238 43 34E-01 44 4.3E+00 45 4.3E+00 46 4.3E+00 47 4.3E+00
48 4.3E+00 49 4.3E+00 50 4.3E+00 51 4.3E+00 52 4.3E+00
53 43E+00 54 4.3E+00 55 43E+00 56 4.3E+00 57 4.3E+0Q0
58 4.3E+00 59 4.3E+00 60 4.3E+00 61 4.3E+00 62 4.3E+00
63 4.3E+00 64 4.3E+00 65 4.3E+00 66 4.3E+00 67 4.3E+00
68 4.3E+00 69 4.3E+00 70 43E+00 71 4.3E+00 72 4.3E+00
73 4.3E+00 74 4.3E+00 75 4.3E+00 76 4.3E+00 77 4.3E+00
78 4.3E+00 79 4.3E+00 80 4.3E+00 81 4.3E+00 82 4.3E+00
83 4.3E+00 84 4.3E+00 85 4.3E+00 86 4.3E+00 87 4.3E+00
88 4.3E-+00 89 4.3E+00 90 4.3E+00 91 4.3E+00 92 4.3E+00
93 4.3E+00 94 4.3E+00 95 4.3E+00 96 4.3E+00 97 4.3E+00
98 4.3E+00 99 4.3E+00 100 4.3E+00 101 4.3E+00 102 4.3E+00



103 4.3E+00 104 4.3E+00 105 4.3E+00 106 4.3E+00 107 4.3E-+00
108 4.3E+00 109 4.3E+00 110 4.3E+007111 4.3E+00 112 4.3E+00
113 4.3E+00 114 4.3E+00 115 4.3E+00116 4.3E+00 117 4.3E+00
118 4.3E+00 119 4.3E+00 120 4.3E+00 121 4.3E+00 122 4.3E+00
123 4.3E+00 124 4.3E+00 125 4.3E+00 126 4.3E+00 127 4.3E+00 -
128 4.3E+00 129 4.3E+00 130 4.3E+00 131 4.3E+00 132 4.3E+00
133 4.3E+00 134 4.3E+00 135 4.3E+00 136 4.3E+00 137 4.3E+00
138 4.3E+00 139 4.3E+00 140 4.3E+00 141 4.3E+00 142 4.3E+00
143 4.1E+00

NP237 43 4.7E-02 44 6.0E-01 45 6.0E-01 46 6.0E-01 47 6.0E-01

48
53
58
63
68
73
78
&3
88
93

6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01

49 6.0E-01
54 6.0E-01
59 6.0E-O1
64 6.0E-01
6% 6.0E-01
74 6.0E-01
79 6.0E-01
84 6.0E-01
39 6.0E-01
94 6.0E-01

50 6.0E-01
55 6.0E-01
60 6.0E-01
65 6.0E-01
70 6.0E-01
75 6.0E-01
80 6.0E-01
85 6.0E-01
90 6.0E-01
95 6.0E-01

51 6.0E-01
56 6.0E-01
61 6.0E-01
66 6.0E-01
71 6.0E-01
76 6.0E-01
81 6.0E-01
86 6.0E-01
91 6.0E-01
96 6.0E-01

52 6.0E-01
57 6.0E-01
62 6.0E-01
67 6.0E-01
72 6.0E-01
77 6.0E-01
82 6.0E-01
87 6.0E-01
92 6.0E-01
97 6.0E-01

99 6.0E-01 100 6.0E-01 101 6.0E-01 102 6.0E-01
6.0E-01 105 6.0E-01 106 6.0E-01 107 6.0E-01
6.0E-01 110 6.0E-01 111 6.0E-O1 112 6.0E-01
6.0E-01 114 6.0E-01 115 6.0E-01 116 6.0E-C1 117 6.0E-01
6.0E-01 119 6.0E-01 120 6.0E-01 121 6.0E-01 122 6.0E-01
6.0E-01 124 6.0E-01 125 6.0E-01 126 6.0E-01 127 6.0E-01
6.0E-01 129 6.0E-01 130 6.0E-01 131 6.0E-01 132 6.0E-01
6.0E-01 134 6.0E-01 135 6.0E-01 136 6.0E-01 137 6.0E-01
6.0E-01 139 6.0E-01 140 6.0E-01 141 6.0E-01 142 6.0E-01
5.6E-01

6.0E-01
6.0E-01 104
6.0E-01 169

98
103
108
113
118
123
128
133
138
143



DITTY Dose Calculation Pfoora.rﬁ o
(GENIL Verswn 1.485 3- Dec~90)

Integrated populatmn dose caIcuIated for chromc l1qu1d release
Release from time 1990. A.D. onward for 10,000 years .
Case title: DITTY Long-Term Surface Water Release TWRS- EIS (InSitu Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Prograi -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 4 '

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

until until
44 5000. 2.36E+01
45 5070. 3.27E+02
46 5140. 6.36E+02
47 5210. 9.48E+02
48 5280. 1.26E+03
49 5350. 1.58E+03
50 5420. 1.91E+03
51 5490. 2.24E+03
52 5560. 2.57E+03
53 5630. 2.91E+03
54 5700. 3.25E+03
55 5770. 3.59E+03
56 5840. 3.94E+03
57 5910. 4.30E+03
58 5980. 4.65E+03
59 6050. 5.02E+03
60 6120. 5.38E+03
61 6190. 5.75E+03
62 6260. 6.13E+03
63 6330. 6.51E+03
64 6400. 6.89E+03
65 6470. 7.27E+03
66 6540. 7.66E+03
67 - 6610. 8.06E+03
68 6680. 8.46E+03
69 6750. 8.86E+03
70 6820. 9.27E+03
71 6890. 9.68E+03

72 6960.  1.01E+04



73
74
75
76
77
78
.79
80
81
82
83
84
85

7030.
7100.
7170.
7240.
7310.:7 °
7380.
7450. ..
7520.
7590.
7660.
7730.
7800.
7870.

- LOSE+04

1.OGE+04 -

1.14E+04 © =

1.18E+04

1.22E+04-

1.27E+04

- 1.31E+04
- 1L.36E+04
- 1.40E+04 -

1.45E+04
1.49E+04
1.54E+04
1.59E+04




DITTY Dose Calculation Prograri
(GENII Version 1.485 3-Dec-90)

‘Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 3 '

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
86 7940. 1.63E+04
87 8010. 1.68E+04
88 8080. 1.73E+04
89 8150. 1.78E+04
90 8220. 1.83E+04
91 - 8290. 1.88E+04
92 8360. 1.93E+04
93 8430. 1.985+04
94 8500. 2.03E+04
95 8570. 2.08E+04
96 8640. 2.13E+04
97 8710. 2.18E+04
98 8780. 2 24E+04
99 8850. 2.29E+04
100 8920. 2.34E+04
101 8990. 2.39E+04
102 9060. 2.45E+04
103 9130. 2.50E+04
104 9200. 2.56E+04
105 - 9270. 2.61E+04
106 9340. 2.67E+04
107 9410. 2.72E+04
108 9480. 2.78E+04
109 9550. 2.84E+04
110 9620. 2.90E+04
111 9690. 2.95E+04
112 9760. 3.01E+04
113 9830. 3.07E+04
114 9900. 3.13E+04

115 9970. 3.19E+04



116
117
118
119
120
121

122

123
124
125
126
127
128

10040.

3.25E+04
10110.  331E+04 -
10180.  3.37E+04 ..
10250.  3.43E+04
103207+ - 3.495+04 - -
10390.  3.55E+04
10460. . 3.61E+04
10530.  3.68E+04
10600. - 3.74E+04
10670.  3.80E+04
10740 3.87E+04
10810. O3B+
10880.C_ 4.00E:+04_//2

sw/&"f

P



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990, A.D, onward for 10,000 years -
Case title; DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 6 : -

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
129 10950. 4.06E+04
130 11020. 4.13E+04
131 11090. 4.19E+04
132 11160. 4.26E+04
133 11230. 4.33E+04
134 11300. 4 39E+04
135 11370. 4.46E+04
136 11440. 4.53E+04 .. - \
137 11510. 4.60E+04
138 11580. 4.67E+04
139 11650. 4.74E+04
140 11720. 4.81E+04
141 11790. 4.88E+04
142 11860. 4.95E+04
143 11930.
144 12000. -

50
_Sq 98E+04

Dose in units of person-rem;

that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Progran
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years ' '
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 7

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  1.6E+03 7.5E-02 1.6E+03 3
TC99  3.3E+04 2.0E-02 3.3E+04 64
I 129 4.0E+02 1.3E-03 4.0E+02 0

U 238 2.8E+03 5.8E-04 2.8E+03 5
TH234 3.0E-01 3.8E-01 6.8E-0L 0
PA 234 9.9E-04 6.0E-02 6.1E-02 0
NP 237 14E+04 6.8E-02 1.4E+04 26
PA 233 14E-01 1.6E+00 1.8E+00 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Progras -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years ‘

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 -at 10:54:36.0 Page 8

Maximum Dose Increment Received By Population
In Year 12000 (70-yr Time Period Number No: 143)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.0OE+02 2.5E-01 2.5E+01
Breast  7.2E+01 1.5E-01 1.IE+01
R Marrow 4.7E+02 1.2E-01 5.6E+01
Lung 7.2E+01 1.2E-01 8.7E+00
Thyroid  1.4E+03 3.0E-02 4.2E+01
Bone Sur  4.9E+03 3.0E-02 1.5E+02
Stomach  52E+03 6.0E-02 3.1E+02
LLInt. 9.1E+02 6.0E-02 S5.4E+01
UL Int. 3.5E+02 6.0E-02 2.1E+01
Kidneys 2.6E+02 6.0E-02 1.6E+01
Liver 2.5E+02 6.0E-02 1.5E+01

Cumulative Effective Dose Equivalent 7.1E+02
External Dose 3.1E-02

Lifetime Effective Cumulative
Dose Equivalent 7.1E+02

Dose in units of person-rem,;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years -
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In S1tu Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 9

Maximum Dose Increment Received By Individual (rem)
In Year 12000 (70-yr Ti_me Period Number No: 143)

Annual
_ Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

. C 14 46E-06 2.1E-10 4.6E-06 3
TC99  9.3E-05 35.7E-11 9.3E-05 64
1129 1.1E-06 3.6E-12 1.1E-06.. -0
U 238 8.0E-06 1.6E-12 8.0E-06 5
TH234 84E-10 1.1E-09 1.9E-09 0
PA 234 28E-12 1.7E-10 L7E-10 0

NP 237 3.9E-05 1.9E-10 3.9E-03 26
PA233 3.8E-10 4.6E-09 S5.0E-09 ____0_
/._'-

) / Y5725

\—.—.——-”'—’/




DITTY Dose Calculation Prograr
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years :
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ F111 & Cap)

- Executed on: 06/18/96 at 10:54:36.0 Page 10

Population Internal Dose To Organ by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)

Radionuclidé Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 2.3E+01 2.3E+01 2.3E+01 2.3E+01 2.3E+01 2.9E+01 2.9E+01 2.3E+01
TC99 4.8E+01 5.2E+03 9.3E+01 3.1E+02 8.4E+02 5.6E+01 5.6E+01 4.8E+01
I 129 1.2E-02 1.7E-02 1.1E-02 1.1E-02 1.1E-02 1.5E-02 1.6E-02 9.9E-03

U 238 1.5E+00 2.0E+00 3.0E+00 1.0E+01 3.0E+01 5.3E+02 3.5E+01 1.4E+00
TH 234 3.0E-05 1.1E-03 2.7E-03 1.6E-02 4.8E-02 2.3E-05 1.9E-05 2.6E-06
PA 234 3.6E-07 1.7E-05 3.5E-05 7.4E-05 6.1E-05 6.5E-07 1.8E-06 5.5E-07
NP 237 2.6E-02 2.5E-01 5.9E-01 3.2E+00 9.9E+00 4.3E+03 3.5E+02 3.0E+0]
PA 233 8.3E-06 5.5E-04 1.5E-03 6.9E-03 2.0E-02 1.9E-04 1.4E-04 4.2E-05

Total internal 7.2E+01 5.2E+03 1.2E+02 3.5E+02 9.1E+02 4.9E+03 4.7E+02 1.0E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 2.3E+01 2.3E+01 2.3E+01 0.0E+00 0.0E+00
TC 99 4 8E+01 4.8E+01 1.2E+03 0.0E+00 6.5E+01
1129 1.1E-02 2.6E-02 1.9E+02 0.0E+00 0.0E+00
U 238 1.5E+00 1.4E+00 1.5E+00 2.6E+02 0.0E+00
TH 234 3.2E-05 3.7E-06 3.3E-07 0.0E+00 4.5E-06
PA 234 7.7E-06 1.2E-06 4.2E-08 1.9E-06 1.4E-06
NP 237 3.0E+01 2.4E-02 1.7E-02 0.0E+00 1.9E+02
PA 233 5.0E-04 5.3E-05 9.7E-07 6.6E-05 4.7E-05

Total internal 1.0E+02 7.2E+01 1.4E+03 2.6E+02 2.5E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143}




Ailr
Submer- Exter-
Radionuclide sion nal

C 14 1.3E-09 1.0E-03
TC 99 2.3E-102.8E-04
1129  29E-111.8E-05 .
U 238 1.3E-11 8.1E-06
TH 234 2.1E-09 5.4E-03
PA 234 3.0E-10 8.4E-04
NP 237 1.8E-10 9.5E-04
PA233 - 3.0E-09 2.3E-02

Total external 7.2E-09 3.1E-02

Dose in units of person-rem; _ :
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Prograni
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 11

Population Internal Dose To Organ by Exposure Pathway

In Year 12000 (70-yr Time Period Number No: 143)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  1.1E-01 5.9E-04 4.5E-04 4.7E-04 4.9E-04 1.7E-01 1.4E-02 1.7E-03
Ingestion (Terr) 5.6E+01 5.1E+03 1.0E+02 3.2E+02 8.6E+02 2.2E+03 2.4E+02 6.8E+01
Ingestion (Aqua) 1.4E+01 1.7E+01 1.5E+01 1.6E+01 1.9E+01 1.8E+03 1.6E+02 2.6E+01
Drinking Water 2.4E+00 1.0E+02 3.9E+00 1.1E+01 2.9E+01 9.0E+02 7.2E+01 7.3E+00

Total internal 7.2E+01 5.2E+03 1.2E+02 3.5E+02 9.1E+02 4.9E+03 4.7E+02 1.0E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  1.7E-03 4.5E-04 5.0E-04 1.8E-04 7.6E-03

Ingestion (Terr) 6.8E+01 5.6E+01 1.3E+03 1.7E+02 1 4E+02
Ingestion (Aqua) 2.6E+01 1.4E+01 1.5E+01 4.4E+00 7.6E+01
Drinking Water 7.4E+00 2.4E+00 4.3E+01 9.0E+01 3.2E+01

Total internal 1.0E+02 7.2E+01 1.4E+03 2.6E+02 2.5E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
5 _ e o
Cl4

1129

NP237

TCS%9

U238

&INPUT IWAT=I1, IPATH=2, LUW=], IPOPL=2,
CFL0O=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,

. USAGE(1)=0.3,0.,0.,0,,438.,17.,17.,

CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3%0.84,
&END | .
5

ci s

1990. 0.0

4244. 0.0

4245, 0.0199

11995. 0.0199

11996. 0.0

1129 5

1990. 0.0

4244. 0.0

4245, 0.0002

11995. 0.0002

11996. 0.0

NP237 5

1990. 0.0

4244. 0.0

4245, 0.0006

11995. 0.0006

11996. 0.0

TC99 5

1990. 0.0

4244. 0.0

4245. 0.3326

11995. 0.3326

11996. 0.0

U238 5




1990. 0.0
4244. 0.0
4245. 0.0075
11995. 0.0075

11996. 0.0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Casetitle: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)

Executed on: 06/18/96 at 10:54:54.8 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: 2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: )

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: 9

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose.Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: 31

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC99 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

o kb

Growing

Pathway  Period Yield Consumption Pathway Usage
“(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 B8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 B8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+0'5‘, Molnthsz ear Irrigated : 6.0E+00
Reconcentration Ratio : : 1.0E+00 _ Irrigation Rate
Mixing Ratio : LOE+00  (liters/m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: | Date:



DITTY Dose Calculation Prograrii
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Cornbo)
Executed on: 06/18/96 at 10:54:54.8 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Period/ Period/ Period/ Period/ Period/
Activity  Activity Activity Activity Activity

Radio-
nuclide

C 14

33 1.1E+00 34 1.4E+00 35 1.4E+00 36 1.4E+00 37 1.4E+00

38
43
48
53
58
63
68
73
78
83
88
93

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00

39
44
49
54
59
64
69
74
79
84
89
94

1.4E+00 40
1.4E+00 45
1.4E+00 50
14E+00 55
1.4E+00 60
1.4E+00 65
14E+00 70
1.4E+00 75
1.4E+00 80
1.4E+00 85
1.4E+00 90
I.4E+00 95

1.4E+00 41
1.4E+00 46
1.4E+00 51
1.4E+00 56
1.4E+00 61
1.4E+00 66
1.4E+00 71
1.4E+00 76
1.4E+00 81
1.4E+00 86
1.4E+00 91
1.4E+00 96

1.4E+00 42
1.4E+00 47
1.4E+00 52
1.4E+00 57
14E+00 62
14E+00 67
1.4E+00 72
1.4E+00 77
1.4E+00 82
1.4E+00 87
1.4E+00 92
1.4E+00 97

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00

1.4E+00 100 1.4E+00 101 1.4E+00 102 1.4E+00

98 1.4E+00 99

TC99

103
108
113
118
123
128
133
138
143

38
43
48
53
58
63

14E+00 104
1.4E+00 109
1.4E+00 114
1.4E+00 119
1.4E+00 124
1.4E+00 129
1.4E+00 134
1.4E+00 139
1.3E+00

2.3E+01
2.3E+01
2.3E+01
2.3E+01
2.3E+01
2.3E+01

39
44
49
54
59
64

1.4E+00 105
1.4E+00 110
1.4E+00 115
1. 4E+00 120
1.4E+00 125
1.4E+00 130
1.4E+00 135
1.4E+00 140

2.3E+01
2.3E+01
2.3E+01
2.3E+01
2.3E+01
2.3E+01

1.4E+00 106
1.4E+00 111
1.4E+00 116
1.4E+00 121
1.4E+00 126
1.4E+00131
1.4E+00 136
1.4E+00 141

1.4E+00 107
1.4E+00 112
1.4E+00 117
1.4E+00 122
1.4E+00 127
1.4E+00 132
1.4E+00 137
1.4E+00 142

42
47
52
57

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00

33 1.8E+01 34 2.3E+01 35 2.3E+01 36 2.3E+01 37 2.3E+01
40 2.3E+01 41 2.3E+01
45 2.3E+01 46 2.3E+01
50 2.3E+01 51 2.3E+01
55 2.3E+01 56 2.3E+0L
60 2.3E+01 61 2.3E+01
65 2.3E+01 66 2.3E+01

2.3E+01
2.3E+01
2.3E+01
2.3E+01
62 2.3E+01
67 2.3E+01




68 2.3E+01

73 2.3E+01

78 2.3E+01
83 2.3E+01
88 2.3E+01
93 2.3E+01
98 2.3E+01

69 2.3E+01 70 2.3E+01 71 23E+01 72 2.3E+01
74 2.3E+01 75 2.3E+01 76 2.3E+01 77 2.3E+01
79 2.3E+01 80 2.3E+01 81 2.3E+01 82 2.3E+01
84 2.3E+01 85 2.3E+01 86 2.3E+01 87 2.3E+01
89 2.3E+01 90 2.3E+01 91 2.3E+01 92 2.3E+01
94 2.3E+01 95 2.3E+01 96 2.3E+01 97 2.3E+01
99 2.3E+01 100 2.3E+01 101 2.3E+01 102 2.3E+01

103 2.3E+01 104 2.3E+01 105 2.3E+01 106 2.3E+01 107 2.3E+01
108 2.3E+01 109 2.3E+01 110 2.3E+01 111 2.3E+01 112 2.3E+01
113 2.3E+01 114 2.3E+01 115 2.3E+01 116 2.3E+01 117 2.3E+01
118 2.3E+01 119 2.3E+01 120 2.3E+01 121 2.3E+01 122 2.3E+01
123 2.3E+01 124 2.3E+01 125 2.3E+01 126 2.3E+01 127 2.3E+01
128 2.3E+01 129 2.3E+01 130 2.3E+01 131 2.3E+01 132 2.3E+01
133 2.3E+01 134 2.3E+01 135 2.3E+01 136 2.3E+01 137 2.3E+01

138 2.3E+01 139 2.3E+01 140 2.3E+01 141 2.3E+01 142 2.3E+01

143

2.2E+01

1129 33 1.1E-02 34 14E-02 35 1.4E-02 36 1.4E-02 37 1.4E-02
1.4E-02 39 1.4E-02 40 1.4E-02 41

38
43
43
33
58
63
68
73
78
83
88
93
98
103
108
113
118
123
128
133
138
143

1.4E-02 44
1.4E-02 49
1.4E-02 54
1.4E-02 59
1.4E-02 ‘64
1.4E-02 69
1.4E-02 74
1.4E-02 79
1.4E-02 84

1.4E-02 45
1.4E-02 50
1.4E-02 55
1.4E-02 60
1.4E-02 65
1.4E-02 70
1.4E-02 75
1.4E-02 80
1.4E-02 &5

1.4E-02 46
1.4E-02 51
1.4E-02 56
1.4E-02 61
1.4E-02 66
1.4E-02 71
1.4E-02 76
1.4E-02 81
1.4E-02 86

1.4E-02 89 1.4E-02 90 1.4E-02 91

1.4E-02 94
1.4E-02 99
1.4E-02 104
1.4E-02 109
1.4E-02 114
1.4E-02 119
1.4E-02 124
1.4B-02 129
1.4E-02 134
1.4E-02 139
1.3E-02

1.4E-02 95

1.4E-02 96

1.4E-02 42
1.4E-02 47
1.4E-02 52
1.4E-02 57
1.4E-02 62
.1.4E-02 67
1.4E-02 72
1.4E-02 77
1.4E-02 82
1.4E-02 87
1.4E-02 92
1.4E-02 97

1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02

1.4E-02 100 1.4E-02 101 1.4E-02 102 1.4E-02

1.4E-02 105
1.4E-02'110
1.4E-02 115
1.4E-02 120
L4E-02 125
1.4E-02 130
1.4E-02 135
1.4E-02 140

1.4E-02 106
1.4E-02 111
14E-02 116
1.4E-02 121
1.4E-02 126
1.4E-02 131
1.4E-02 136
1.4E-02 141

1.4E-02 107
1.4E-02 112
1.4E-02 117
1.4E-02 122
1.4E-02 127
1.4E-02 132
1.4E-02 137
1.4E-02 142

1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02

U238 33 4.2E-01 34 5.2E-01 35 5.2E-01 36 5.2E-01 37 5.2E-01
38 5.2E-01 39 5.2E-01 40 5.2E-01 41 5.2E-01 42 5.2E-01
43 5.2E-01 44 5.2E-01 45 5.2E-01 46 5.2E-01 47 5.2E-01
48 52E-01 49 5.2E-01 50 5.2E-01 51 5.2E-01 52 5.2E-01
53 5.2E-01 54 5.2E-01 55 5.2E-01 56 5.2E-01 57 5.2E-01
58 5.2E-01 59 5.2E-01 60 5.2E-01 61 5.2E-01 62 5.2E-01




63 5.2E-01 64 5.2E-01 65 5.2E-01 66 5.2E-01 67 5.2E-Ol
68 5.2E-01 69 5.2E-01 70 5.2E-01 71°5.2E-01 72 5.2E-01
73 5.2E-01 74 52E-01 75 5.2E-01 76 5.2E-01 77 5.2E-01
78 5.2E-01 79 52E-01 80 5.2E-01 81 5.2E-01 82 5.2E-0l
83 5.2E-01 84 52E-01 85 5.2E-01 86 5.2E-01 87 5.2E-01
88 5.2E-01 89 5.2E-01 90 5.2E-01 91 5.2E-01 92 5.2E-0l
93 5.2E-01 94 52E-01 95 5.2E-01 96 5.2E-01 97 5.2E-0l
98 5.2E-01 99 5.2E-01 100 5.2E-01 101 5.2E-01 102 5.2E-01
103 52E-01 104 5.2E-01 105 5.2E-01 106 5.2E-01 107 5.2E-01
108 5.2E-01 109 5.2E-01 110 5.2E-01 111 5.2E-01 112 5.2E-01
113 5.2E-01 114 5.2E-01 115 5.2E-01 116 5.2E-01 117 5.2E-Ol
118 5.2E-01 119 5.2E-01 120 5.2E-01 121 5.2E-01 122 5.2E-0l
123 5.2E-01 124 5.2E-01 125 5.2E-01 126 5.2E-01 127 5.2E-01
128 5.2E-01 129 5.2E-01 130 5.2E-01 131 5.2E-01 132 5.2E-0]
133 5.2E-01 134 5.2E-01 135 5.2E-01 136 5.2E-01 137 5.2E-01
138 5.2E-01 139 5.2E-01 140 5.2E-01 141 5.2E-01 142 5.2E-01
143 4.9E-01

NP237 33 3.3E-02 34 4.2E-02 35 4.2E-02 36 4.2E-02 37 4.2E-02

38 4.2E-02 39 4.2E-02 40 4.2E-02 41 4.2E-02 42 4.2E-02
43 4.2E-02 44 4.2E-02 45 4.2E-02 46 4.2E-02 47 4.2E-02
48 4.2E-02 49 4.2E-02 50 4.2E-02 51 4.2E-02 52 4.2E-02
53 4.2E-02 54 4.2E-02 55 4.2E-02 56 4.2E-02 57 4.2E-02
58 4.2E-02 59 4.2E-02 60 4.2E-02 61.4.2E-02 62 4.2E-02

. 63 4.2E-02 64 4.2E-02 65 4.2E-02 66 4.2E-02 67 4.2E-02

68 4.2E-02 69 4.2E-02 70 4.2E-02 71 4.2E-02 72 4.2E-02
73 42E-02 74 4.2E-02 75 4.2E-02 76 4.2E-02 77 4.2E-02
78 42E-02 79 4.2E-02 80 4.2E-02 81 4.2E-02 82 4.2E-02
83 4.2E-02 84 4.2E-02 85 4.2E-02 86 4.2E-02 87 4.2E-02
88 4.2E-02 89 4.2E-02 90 4.2E-02 91 4.2E-02 92 4.2E-02
93 4.2E-02 94 4.2E-02 95 4.2E-02 96 4.2E-02 97 4.2E-02
98 4.2E-02 99 4.2E-02 100 4.2E-02 101 4.2E-02 102 4.2E-02
103 4.2E-02 104 4.2E-02 105 4.2E-02 106 4.2E-02 107 4.2E-02
108 4.2E-02 109 4.2E-02 110 4.2E-02 111 4.2E-02 112 4.2E-02
113 42E-02 114 4.2E-02 115 4.2E-02 116 42E-02 117 4.2E-02
118 42E-02 119 4.2E-02 120 4.2E-02 121 42E-02 122 4.2E-02
123 4.2E-02 124 4.2E-02 125 4.2E-02 126 4.2E-02 127 4.2E-02
128 4.2E-02 129 4.2E-02 130 4.2E-02 131 4.2E-02 132 4.2E-02
133 4.2E-02 134 4.2E-02 135 4.2E-02 136 4.2E-02 137 4.2E-02
138 4.2E-02 139 4.2E-02 140 4.2E-02 141 4.2E-02 142 4.2E-02
143 3.9E-02



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid releasé

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 1.68E+01
35 4370. 3.84E+01
36 4440. 6.03E+01
37 4510. 8.25E+01
38 4580. 1.05E+02
39 4650. 1.28E+02
40 4720. 1.51E+02
41 4790. 1.75E+02
42 4860. 1.99E+02
43 4930. 2.23E+02
44 5000. 2.48E+02
45 5070, 2.73E+02
46 5140. 2.98E+02
47 5210. 3.24E+02
48 5280. 3.50E+02
49 5350. 3.76E+02
50 5420. 4.03E+02
51 5490. 4.30E+02
52 5560, 4.57E+02
53 5630. 4.85E+02
54 5700. 5.13E+02
55 5770. 541E+02
56 5840. 5.70E+02
57 5910. 5.99E+02
58 5980. 6.28E+02
59 6050. 6.58E+02
60 6120. 6.88E+02
61 6190. 7.18E+02

62 6260. 7.49E+02



----------

6330.
6400.
6470.
6540.
6610.
6680.
. 6750.
6820.
6890. -
6960.
7030.
7100.
7170.

780E+02 -
8.11E+02.~

QA3E+02: G- sniind I¥L 1 ez

8.75E+02

"9.08E+02

9.41E+02 ..
9.74E+02
1.01E+03
1.04E+03
1.08E+03
1.11E+03
1.14E+03
1.18E+03




DITTY Dose Calculatibn Progrant
(GENII Version 1.485 3-Dec-90)

- Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 , : Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 1.21E+03
77 7310. 1.25E+03
78 7380. 1.29E+03
79 7450. 1.32E+03
80 7520. 1.36E+03
81 7590. 1.40E+03
82 7660. 1.44E+03
83 7730. 1.47E+03
84 7800. 1.51E+03
85 7870. 1.55E+03
86 7940. 1.59E+03
87 8010. 1.63E+03
88 8080. 1.67E+03
89 8130. 1.71E+03
90 8220. 1.75E+03
91 8290. 1.79E+03
92 3360. 1.83E+03
93 8430. 1.87E+03
94 8500. 1.91E+03
95 8570. 1.95E+03
96 8640, 2.00E+03
97 8710. 2.04E+03
98 8730. 2.08E+03
29 8850. 2.12E+03
100 8920. 2.17E+03
101 8990. 2.21E+03
102 9060. 2.26E+03
103 9130. 2.30E+03
104 9200. 2.35E+03

105 9270. 2.39E+03



106 9340. . - 2.44E+03

107 9410.  248E+03 .- . .
108 0480.  2.53E+03¢7 -l &
109 9550.  2.58E+03
110 9620. . 2.62E+03
111 9690.  2.67E+03
S 112 - 9760.  2.72E+03-
113 0830.  2.77E+03
114 9900. - 2.82E+03
115 9970.  2.86E+03
116 10040.  2.91E+03
117 10110.  2.96E+03

118 10180. 3.01E+03




DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at10:54:54.8 Page 6

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
119 10250. 3.06E+03
120 10320. 3.11E+03
121 10390. 3.16E+03
122 10460, 3.21E+03
123 10530. 3.27E+03
124 10600. 3.32E+03
125 10670. 3.37E+03
126 10740. 3.42E+03
127 10810. 3.48E+03
128 10880, 3.53E+03
129 10950. -3.58E+03
130 11620. 3.64E+03
131 11090. 3.69E+03
132 11160. 3.74E+03
133 11230. 3.80E+03
134 11300, 3.85E+03
135 11370. 3.91E+03
136 11440. 3.97E+03
137 11510. 4.02E+03
138 11580. 4.08E+03
139 11650. 4,14E+03
140 11720. 4,19E+03
141 11790. 4.25E+03
142 11860. 4.31E+03
143 11930. 4.37E+03

144 12000. A2E+03

Dose in units of person-rem;



that is the cumulative population dose received by the local populatlon
over 10,000 years with an assumed 70-yr md1v1dual llfetlme L



DITTY Dose Calculation Progrant
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 7

Cumulative Population Dose Equivalent by Radionuclide

Annual
~ Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 98E+01 4.5E-03 9.8E+01 2
TC9  29E+03 1.8E-03 2.9E+03 66
1129 4.0E+01 1.3E-04 4.0E+01 0

U 238 3.6E+02 74E-05 3.6E+02 8
TH234 3.8E-02 4.9E-02 8.7E-02 - 0
PA234 13E-04 7.7E-03 7.8E-03 0
NP 237 1.0E+03 S5.1E-03 1.0E+03 23
0

PA233 1.0E-02 1.2E-01 1.3E-01

Dose in units of person-rem; -
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Prograni
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 8 .

Maximum Dose Increment Received By Population
In Year 12000 (70-yr Time Period Number No: 143)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 7.6E+00 2.5E-01 1.9E+00
Breast 5.5E+00 1.5E-01 83E-0l. .
R Marrow  3.5E+01 1.2E-01 4.2E+00
Lung 5.5E+00 1.2E-01 6.6E-01
Thyroid  1.2E+02 3.0E-02 3.6E+00
Bone Sur  3.7E+02 3.0E-02 1.1E+01
Stomach  44E+02 6.0E-02 2.6E+01
LLInt. 7.7E+01 6.0E-02 4.6E+00
Kidneys  3.2E+01 6.0E-02 1.9E+00
UL Int. 29E+01 6.0E-02 1.8E+00
Liver 1.9E+01 6.0E-02 1.1E+00

Cumulative Effective Dose Equivalent 5.8E+01
External Dose 2.5E-03

Lifetime Effective Cumulative
Dose Equivalent 5.8E+01

Dose in un.its of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Prograni
(GENII Version 1.485 3-Dec-90)-

fntegrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)

Executed on: 06/18/96 at 10:54:54.8 Page 9

Maximum Dose Increment Received By Individual (rem)
In Year 12000 (70-yr Time Period Number No: 43)

Annual
Effective = Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 26E- 07 1.2E-11  2.6E-07 2
TC9  7.9E-06 4.8E-12 7.9E-06 66
1129 LIE-07 3.4E-13 1.1E-07.. -0
U 238 96E-07 2.0E-13 9.6E-07 8
TH234 1.0E-i0 [1.3E-10 2.3E-10 0
PA 234 34E-13 2.1E-11 2.1E-11 0
NP237 27E-06 14E-11 2.7E-06 23
PA 233 2.7E-11 3.2E-10 3.5E-10 0

————

i/%’ g/i")




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release -

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 10 '

Population Internal Dose To Organ by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.6E+00 1.6E+00 1.3E+00
TC 99 4.0E+00 4.4E+02 7.9E+00 2.7E+01 7.1E+01 4.8E+00 4.8E+00 4.0E+00
I 129 1.2E-03 1.7E-03 1.0E-03 1.0E-03 1.0E-03 1.4E-03 1.5E-03 9.4E-04

U 238 1.8E-01 2.5E-01 3.6E-01 1.2E+00 3.6E+00 6.4E+01 4.3E+00 1.7E-01

- TH234 3.7E-06 1.4E-04 3.3E-04 2.0E-03 5.9E-03 2.8E-06 2.4E-06 3.1E-07
PA 234 4.3E-08 2.1E-06 4.3E-06 9.0E-06 7. 4E-06 7.8E-08 2.2E-07 6.6E-08
NP 237 1.9E-03 1.7E-02 4.2E-02 2.3E-01 7.0E-01 3.0E+02 2.5E+01 2.1E+00
PA 233 5.8E-07 3.9E-05 1.1E-04 4.9E-04 1.4E-03 1.4E-05 9.6E-06 2.9E-06

Total internal  5.5E+00 4 4E+02 9.6E+00 2.9E+01 7.7E+01 3.7E+02 3.5E+01 7.6E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 1.3E+Q0 1.3E+00 1.3E+00 0.0E+00 0.0E+00
TC 99 4.0E+00 4.0E+00 1.0E+02 0.0E+00 5.5E+00
I 129 1.0E-03 2.5E-03 1.8E+01 0.0E+00 0.0E+00
U 238 1.8E-01 1.7E-01 1.8E-01 3.2E+01 0.0E+00
TH 234 3.9E-06 4.5E-07 4.0E-08 0.0E+00 5.5E-07
PA 234 9.4E-07 1.4E-07 5.1E-09 2.3E-07 1.7E-07
NP 237 2.1E+00 1.7E-03 1.2E-03 0.0E+00 1.3E+01
PA 233 3.5E-05 3.7E-06 6.9E-08 4.7E-06 3.3E-06

Total internal  7.6E+00 5.5E+00 1.2E+02 3.2E+01 1.9E+01

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)



Air .
Submer- Exter-
Radionuclide sion nal

C 14 7.4E-11 5.9E-05

TC 99 2.0E-11 2.4E-05
1129 . 28E-121.7E-06

U 238 1.6E-12 9.8E-07
TH 234 2.6E-10 6.5E-04
PA 234 “3.7E-11 1.0E-04
NP 237 1.3E-11 6.7E-05
PA 233 2.1E-10 1.6E-03

Total external 6.2E-10 2.5E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Progrant
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic lquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 11

Population Internal Dose To Organ by Exposure Pathway

In Year 12000 (70-yr Time Period Number No: 143)

Pathway Lung Stomach S Int, UL Int. LL Int. Bone Su R Marro Testes

Inhalation  1.3E-02 3.7E-05 2.6E-05 2.7E-05 3.0E-05 1.2E-02 9.9E-04 1.2E-04

Ingestion (Terr) 4.5E+00 4.3E+02 8 4E+00 2.7E+01 7.3E+01 1.8E+02 1.9E+01 5.4E+00
Ingestion (Aqua) 8.2E-01 1.1E+00 8.4E-01 9.4E-01 1.2E+00 1.2E+02 1.1E+01 1.7E+00
Drinking Water 1.9E-01 8.5E+00 3.4E-01 1.0E+00 2.8E+00 7.3E+01 5.7E+00 5.4E-01

Total internal 5.5E+00 4.4E+02 9.6E+00 2.9E+01 7.7E+01 3.7E+02 3.5E+01 7.6E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  1.2E-04 2.6E-05 3.0E-05 2.2E-05 5.4E-04

Ingestion (Terr) 5.4E+00 4.5E+00 1.2E+02 2.0E+01 1.1E+01
Ingestion (Aqua) 1.7E+00 8.2E-01 8.9E-01 5.4E-01 5.4E+00
Drinking Water 35.4E-01 2.0E-01 3.8E+00 1.1E+01 2.3E+00

Total internal  7.6E+00 3.5E+00 1.2E+02 3.2E+01 1.9E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
C14

1129

NP237

TC99

U238

&INPUT IWAT=], IPATH-2 LUW=],IPOPL=2,
CFL0O=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208. 4932964
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,3.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3%90.,
YELD(1)=1.5,4.,0.84, 1 3,3%0.84,

&END

5

Cl4 5

1990. 0.0

4244, 0.0

4245. 0.0183

8995. 0.0183

8996. 0.0

1129 5

1990. 0.0

4244. 0.0

4245, 0.0001

8995. 0.0001

8996. 0.0

NP237 5

1990. 0.0

4244, 0.0

4245, 0.00023

8995. 0.00023

8996. 0.0

TC99 5

1990. 0.0

4244, 0.0

4245. 0.1126

8995. 0.1126

8996. 0.0

U238 5



1990.
4244,
4243,
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa )

Executed on: 06/21/96 at 07:04:30.8 _ Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: &)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: )

Bioaccumulation Factor Library - (30-Aug-88) RAP '
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose-Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC9 1129 U238 TH234 PA234 NP237

PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+0l 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 28E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 84E-01 4.0E+01 DRINKING WATER 44E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMING T TIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr =~ -

' ---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+b$ Moﬁths/Y ear Irrigated ;- 6.0E+00
Reconcentration Ratio - :"1.0E+00-. [rrigation Rate . ‘
Mixing Ratio : LOE+00  (liters/m2/month) : 1.5E+02

Input Prepared By: | Date:

Input Checked By: : : Date:




DITTY Dose Calculation Prograri
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 2 '

- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) <-rememememonemer

Radio-  Period/ Period/ Period/ Period/ Period/

nuclide Activity Activity Activity Activity Activity

- C14 33 1.0E+00 34 13E+Q0 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 1.3E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 35 1.3E+00 56 1.3E+00 37 1.3E+00
58 1.3E+00 39 1.3E+00 60 1.3E+00 61 1.3E+00 62 1.3E+00
63 1.3E+00 64 1.3E+00 65 [.3E+00 66 1.3E+00 67 1.3E+00
68 1.3E+00 69 1.3E+00 70 1.3E+00 71 1.3E+00 72 1.3E+00
73 1.3E+00 74 1.3E+00 75 1.3E+00 76 1.3E+00 77 1.3E+00
78 1.3E+00 79 1.3E+00 80 1.3E+00 81 1.3E+00 82 1.3E+00
83 1.3E+00 84 1.3E+00 83 1.3E+00 86 1.3E+00 87 1.3E+00
88 1.3E+00 89 1.3E+00 90 1.3E+00 91 1.3E+00 92 1.3E+00
93 1.3E+00 94 1.3E+00 935 1.3E+00 96 1.3E+00 97 1.3E+00
98 1.3E+00 99 1.3E+00 100 1.3E+00 101 1.0E-0!

TC99 33 6.2E+00 34 79E+00 35 7.9E+00 36 7.9E+00 37 7.9E+00
38 7.9E+00 39 7.9E+00 40 7.9E+00 41 7.9E+00 42 7.9E+00
43 7.9E+00 44 7.9E+00 45 7.9E+00 46 7.9E+00 47 7.9E+00
48 7.9E+00 49 7.9E+00 30 7.9E+00 51 7.9E+00 52 7.9E+00
53 7.9E+00 34 7.9E+00 53 7.9E+00 56 7.9E+00 57 7.9E+00
58 7.9E+00 39 7.9E+00 60 7.9E+00 61 7.9E+00 62 7.9E+00
63 7.9E+00 64 7.9E+00 65 7.9E+00 66 7.9E+00 67 7.9E+00
68 7.9E+00 69 7.9E+00 70 7.9E+00 71 7.9E+00 72 7.9E+00
73 7.9E+00 74 7.9E+00 75 7.9E+00 76 7.9E+00 77 7.9E+00
78 7.9E+00 79 7.9E+00 80 7.9E+00 81 7.9E+00 82 7.9E+00
83 7.9E+00 84 7.9E+00 85 7.9E+00 86 7.9E+00 87 7.9E+00
88 7.9E+00 89 7.9E+00 90 7.9E+00 91 7.9E+00 92 7.9E+00
93 7.9E+00 94 7.9E+00 95 7.9E+00 96 7.9E+00 97 7.9E+00
98 7.9E+00 99 7.9E+00 100 7.9E+00 101 6.2E-01

1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37 7.0E-03
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03




.73

NP237

43
48
53
58
63
68

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

78
83
88
93
98

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-0t
93 4.5E-01
98 4.5E-01

38
43
48
53
58
63
68
73
78
83
88
93
98

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02

33 1.3E-02

44 7.0E-03 45 7.0E-03

49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
5177.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

99 7.0E-03 100 7.0E-03 101 5.5E-04

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4,5E-01
39 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

99 4.5E-01 100 4.5E-01 101 3.5E-02

34 1.6E-02 35 1.6E-02 36 1.6E-02
1.6E-02 40
1.6E-02 45

39
44
49
54
59
64
69
74
79
84
89
94
99

1.6E-02
1.6E-02
1.6E-02

1.6E-02

1.6E-02
1.6E-02
1.6E-02
1.6E-02

1.6E-02 65

1.6E-02 75

40 4.5E-01
45 4.5E-01
50 4.5E-01
35 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
80 4.5E-01
95 4.5E-01

50
35
60

1.6E-02
1.6E-02
70 1.6E-02
1.6E-02
1.6E-02

1.6E-02
1.6E-02

80
85
90
95

1.6E-02 41
1.6E-02 46 1.6E-02 47

1.6E-02 66

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86.4.5E-01
91 4.5E-01
96 4.5E-01

1.6E-02

51 1.6E-02

1.6E-02 56 1.6E-02 57

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02

61

71
76
81
86
91

1.6E-02 96 1.6E-02 97
1.6E-02 100 1.6E-02 101 1.3E-03

U238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

42 4,5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02

42

52

62
67
72
77
82
87
92

37 1.6E-02



DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90) - =~ »

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Sltu Exten. Sepa)

Executed on: 06/21/96 at 07:04:30.8 . Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Casetitle: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa )
Executed on: 06/21/96 at 07:04:30.8 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370. 1.55E+01
36 4440. 2.44E+01
37 4510. 3.34E+01
38 4580. 4.25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4750. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 3070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5280. 1.41E+02
49 5350. 1.52E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 3560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 3770. 2.19E+02
56 5840. 2.30E+02
57 5910. 2.42E+02
58 5980. 2.54E+02
59 6050. 2.66E+02
60 6120. 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02



63
64
635
66
67
68
69
70
71
72
73
74
75

6330...
6400.
6470.
6540.
~ 6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

3.15E+02 .
3285402 -

3.41E+02 ¢ E'(?"t:h;"_ . .. P

3.54E+02

.3.67E+02
3.80E+02°

3.94E+02

- 4.07E+02

4.21E+02
4.35E+02

4.48E+02

4.63E+02
4.77E+02




DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990, A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page S

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4.91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
%0 8220. 7.06E+02
91 8290. 7.23E+02
a2 8360. 7.39E+02
93 8430, 7.56E+02
94 8500. 7.73E+02.
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8 41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02
untif until .

144 12000.  8.96E+02




Dose in units of person-rem;
that is the cumulative population dose recewed by the local populauon
over 10,000 years with an assumed 70-yr individual lifetime.



- DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 ~ 45E+01 2.1E-03 4.5E+01 5
TC99  5.0E+02 3.1E-04 S5.0E+02 55
1129 1.0E+01 3.2E-05 1.0E+01

U 238 1.5E+02 3.2E-05 1.5E+02 17
TH234 1.6E-02 2.1E-02 3.7E-02 .

PA 234 54E-05 3.3E-03 3.3E-03 0

NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233 2.0E-03 23E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime,



DITTY Dose Calculation Progrant
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ E\(ten Sepa )
Executed on: 06/21/96 at 07:04:30.8 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads ~ 2.7E+00 2.5E-01 6.7E-01
Breast  2.1E+00 1.5E-01 3.1E-01
R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung  2.1E+00 12E-01. 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur  1.3E+02 3.0E-02 3.9E+00
Stomach  1.1E+02 6.0E-02 6.8E+00
LLInt. 22E+01 6.0E-02 1.3E+00
Kidneys 2.0E+01 6.0E-02 1.2E+00
ULInt. 8.6E+00 6.0E-02 5.1E-01
Liver  S2E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose . 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title:. DITTY Long-Term Surface Water Release TWRS-EIS (Ex Sltu Exten. Sepa )
Executed on: 06/21/96 . at 07:04:30.8 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 24E-07 1.1E-11 24E-07 S

TC99  27E-06 16E-12 2.7E-06 55
I 129 54E-08 1.7E-13 S5S4E-08.. -1

U 238  8.2E-07 1.7E-13 8.2E-07 17
TH234 8.6E-il 1.1E-10 2.0E-10 0
PA 234 29E-13 1.8E-11 1.8E-11 0

NP 237 1.0E-06 - 5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 1.3E-10

. gjféj




DITTY Dose Calculation Prograni
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa )
Executed on: 06/21/96 at 07:04:30.8 Page 9

Populatioh Intemal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E-+00 1.1E+00 9.2E-01
TC99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01
TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06.4.8E-06 5.0E-08 1.4E-07 4.3E-08

NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide  Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
I 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00
TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
. In Year 9060 (70-yr Time Period Numnber No: 101)



Air
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05
TC 9% 5.0E-12 6.1E-06
I129 . 1.0E-126.3E-07 -
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04
PA 234 24E-11 6.3E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external - 3.1E-10 1.0E-03

Dose in units of person-rem,;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Pfografh ‘
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
Executed on: 06/21/96 at 07:04:30.8 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inbalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1 4E+00 1.1E+02 2. 4E+00 7.5E+00 2.0E+01 6.6E-+01 6 4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.:7E+01 3.6E+00 8.1E-01

. Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal  2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

----------------------

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime. '



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)

5 LT :

Cl4

1129

NP237

TC99

U238 '

&INPUT IWAT=1, IPATH=2, LUW=], IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920., MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END

5

cl4 5

1990. 0.0

4244, 0.0

4245. 0.0183

8995. 0.0183

8996. 0.0

1129 5

1990. 0.0

4244, 0.0

4245, 0.0001

8995. 0.0001

8996. 0.0

NP237 5

1990. 0.0

4244. 0.0

4245. 0.00023

8995. 0.00023

8996. 0.0

TC99 5

1990. 0.0

4244, 0.0

4245, 0.1126

8995. 0.1126

8996. 0.0

U238 5



1990.
4244,
4245,
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0




DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Sxm Inter. Sepa )

Executed on: 06/21/96 at 07:02:01.6 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuciide Data: (2)
Radionuclide Master Library - Long Times (23-July-93 PDR)
- Food Concentration Ratios: &)
PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: %)
Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)
External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (G0O)
Worst-Case Solubilities, DITTY Internal Dose-Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: . €29
DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC99 1129 U238 TH234 PA234 NP237

PA233

---- TERRESTRIAI/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

o e .

Growing

Pathway - Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 84E-01 20E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU [.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMINGTIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr - -

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (f¥/sec) : 12E+05 - Months/Year Irrigated : 6. 0B+00
Reconcentration Ratio {'-: 1.0E+00 - - - IrrigationRate -.. . -~ « :
Mixing Ratio : 1.OE+00  (liters/m2/month) : 1.5E+02

Input Prepared By: | ' ' Date:

Input Checked By: . Date:




DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) --e--mmrmmmeeermv

Period/ Period/ Period/ Period/
Activity

Period/

Activity Activity Activity Activity

C14 33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00
38 1.3E+00 39 1.3E+00 40 1.3E+00 41 1.3E+00 42 1.3E+00
43 1.3E+00 44 1.3E+00 45 1.3E+00 46 1.3E+00 47 1.3E+00
48 1.3E+00 49 1.3E+00 50 1.3E+00 51 1.3E+00 52 1.3E+00
53 1.3E+00 54 1.3E+00 55 1.3E+00 56 1.3E+00 57 1.3E+00

Radio-
nuclide

58
63
68
73
78
83
88
93
98
TC99
38
43
48
53
58
63
68
73
78
83
88
93
98

1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00

39
64
69
74
79
84
39
94

1.3E+00 99
33 6.2E+00
7.9E+00 39
7.9E+00 44
7.9E+00 49
7.9E+00 54
7.9E+00 59
7.9E+00 64
7.9E+00 69
7.9E+00 74
7.9E+00 79
7.9E+00 84
7.9E+00 89
7.9E+00 94
7.9E+00 99

60
65
70
75
80
83
90
95

1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00

1.3E+00 61
[.3E+00 66
1.3E+00 71
1.3E+00 76
1.3E+00 81
1.3E+00 86
1.3E+00 91
1.3E+00 96

1.3E+00 62
1.3E+00 67
1.3E+00 72
1.3E+00 77
1.35+00 82
1.3E+00 87
1.3E+00 92
1.3E5+00 97

[.3E+00 100 1.3E+00 101 1.0E-Ol

34 7.9E+00
7.9E+00 40
7.9E+00 45
7.9E+00 50
7.9E+00 53
7.9E+00 60
7.9E+00 65
7.9E+00 70
7.9E+00 75
7.9E+00 80
7.9E+00 85
7.9E+00 90
7.9E+00 95

“7.9E+00 81 7.9E+00

35 7.9E+00 36 7.9E+00

7.9E+00 41 7.9E+00 42

“7.9E+00 46 7.9E+00 47

32
57
62
67
72
77
32
7.9E+00 86 7.9E+00 87
7.9E+00 91 7.9E+00 92
7.9E+00 96 7.9E+00 97

7.9E+00 51 7.9E+00
7.9E+00 56 7.9E+00
7.9E+00 61 7.9E+00
7.9E+00 66 7.9E+00
7.9E+00 71 7.9E+00
7.9E+00 76 7.9E+00

7.9E+00 100 7.9E+00 101 6.2E-01
1129 33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37
38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03

1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00

37 7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00

7.0E-03



43 7.0E-03
48 7.0E-03
33 7.0E-03
58 7.0E-03
63 7.0E-03
68 7.0E-03
- 13 7.0E-03
78 7.0E-03
83 7.0E-03
88 7.0E-03
93 7.0E-03
98

38 4.5E-01
43 4.5E-01
48 4.5E-01
53 4.5E-01
58 4.5E-01
63 4.5E-01
68 4.5E-01
73 4.5E-01
78 4.5E-01
83 4.5E-01
88 4.5E-01
93 4.5E-01

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E~03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

39 4.5E-01
44 4.5E-01
49 4.5E-01
54 4.5E-01
59 4.5E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
89 4.5E-01
94 4.5E-01

45 7.0E-03 46 7.0E-03

50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

5177.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86.4.5E-01
91 4.5E-01
96 4.5E-01

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

7.0E-03 99 7.0E-03 100 7.0E-03 101 5.5E-04
U238 33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

42 4.5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

98
NP237
38
43
48
53
58
63
68
73
78
83
88
93
98

4.5E-01
33 1.3E-02
1.6E-02 39
1.6E-02 44
1.6E-02 49
1.6E-02 54
1.6E-02 59
1.6E-02 64
1.6E-02 69
1.6E-02 74
1.6E-02 79
1.6E-02 84
1.6E-02 89
1.6E-02 94
1.6E-02 99

99 4.5E-01 100 4.5E-01 101 3.5E-02

34 1.6E-02 35 1.6E-02 36 1.6E-02

1.6E-02 40
1.6E-02 45
1.6E-02 50
1.6E-02 55
1.6E-02 60

-1.6E-02 65

1.6E-02 70
1.6E-02 75
1.6E-02 80
1.6E-02 85
1.6E-02 90
1.6E-02 95

1.6E-02 41
1.6E-02 46
1.6E-02 51
1.6E-02 56
1.6E-02 61
1.6E-02 66
1.6E-02 71
1.6E-02 76
1.6E-02 81
1.6E-02 86
1.6E-02 91
1.6E-02 96

1.6E-02 42
1.6E-02 47
1.6E-02 52
1.6E-02 57
1.6E-02 62
1.6E-02 67
1.6E-02 72
1.6B-02 77
1.6E-02 82
1.6E-02 87
1.6E-02 92
1.6E-02 97

1.6E-02 100 1.6E-02 101 1.3E-03

37 1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02



DITTY Dose Calculation Pfogran"z
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculatéd for chronic liquid release -
Release from time 1990. A.D. onward for 10,000 years ~ '
Case title:: DITTY Long-Term Surface Water Release TWRS-EIS (Ex S1tu Inter. Sepa.)

Executed on: 06/21/96 at 07:02:01.6 . Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Programh -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex S1tu Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
untii until
34 4300. 6.80E+00
35 4370, 1.55E+01
36 4440, 2.44E+01
37 4510. 3.34E+01
38 4580. 4 25E+01
39 4650. 5.18E+01
40 4720. 6.12E+01
41 4790, 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 5000. 1.00E+02
45 3070. 1.10E-+02
46 5140, 1.20E+02
47 5210. 1.31E+02
48 5280. 1 41E+02
49 5350. 1.32E+02
50 5420. 1.63E+02
51 5490. 1.74E+02
52 5560. 1.85E+02
53 . 5630. 1.96E+02
34 5700, 2.07E+02
55 5770, 2.19E+02
56 5840, 2.30E+02
57 3910. 2.42E+02
58 5980. - 2.54E+02
59 6030. 2.66E+02
60 6120, 2.78E+02
61 6190, 2.90E+02

62 6260. 3.03E+02



63
64
65
66
67
68
69
70
71
72
73
74
75

- 6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

C3ISE+02 -
3.28E+02 | T

3.41E+02: -
3.54E+02
3.67E+02
3.80E+02

© 3.94E+02 -
. "4.07E+02
4.21E+02

4.35E+02
4.48E+02
4.63E+02
4.77E+02




DITTY Dose Calculation Prograi
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 "~ Page 5 '

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4.91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. _5.35E+02
80. 7520. 5.50E+02
81 7590. . 5.65E+02
82 7660. 5.80E+02
83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. . 7.39E+02
93 8430. 7.56E+02
04 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02
until until

144 = 12000. T 8.96E+027




Dose in units of person-rem; : .
that is the cumulative population dose recezved by the iocal populauon [
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Prograni i U
(GENII Version 1.4853-Dec-90)  ~~» ==+ ool e wdiiien,

Integrated population dose calculated for chronic liquid release

Release from time 1990, A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa.)
Executed on: 06/21/96 at 07:02:01.6 Page 6

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  OfTotal
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.IE-03 45E+01 = 5
TC9  S5.0E+02 3.1E-04 5.0E+02 55
I 129 1.0E+01 3.2E-05 1.0E+01

U 238 15E+02 3.2E-05 1.5E+02 17

TH234 1.6E-02 2.1E-02 37E-02 - 0
PA 234 54E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233  2.0E-03 2.3E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Prograrm - .
(GENII Version 1.485 3-Dec-90) . DI LR TN

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex S1tu Inter. Sepa)
Executed on: 06/21/96 at07:02:01.6 Page 7

Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2.1E+00 1.5E-01 3.1E-OL
R Marrow  1.2E4+01 1.2E-01 1.5E+Q0
Lung 2.1E+00 1.2E-01 2.5E.01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur 1.3E+02 3.0E-02 3.9E+00
Stomach 1.1E+02 6.0E-02 6.8E+00
LLInt. 2.2E+01 6.0E-02 1.3E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int. 8.6E+00 6.0E-02 5.1E-01

. Liver 52E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem; ,
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Programh -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa )
Executed on: 06/21/96 at 07:02:01.6 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 24E-07 LIE-11 24E-07 5
TC9%  27E-06 1.6E-12 2.7E-06 55
[ 129 54E-08 1.7E-13 54E-08.. -1
U 238 8.2E-07 1.7E-13 8.2E-07 17
TH234 8.6E-il 1.IE-10 2.0E-10 0
PA 234 29E-13 1.8E-11 1.8E-11 0
NP 237 1.0E-06 5.2E-12 1.0E-06 2
PA233 L.OE-11 1.2E-10 1.3E-10 0
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DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter Sepa)
Executed on: 06/21/96 at07:02:01.6 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01

TC 99 1.0E+00 I.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

‘U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01
TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06 4.8E-06 5.0E-08 1.4E-07 4.3E-08

NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4.0E-06 2.8E-06 8.5E-07

Total internal  2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide  Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
I 129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00
TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal  2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

opulation Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air o
Submer- Exter-

" Radionuclide sion nal

C14  52E-114.1E-05

TC99 5.0E-12 6.1E-06
I129.. . LOE-1263E-07
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA 233 6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;

that is the cumulative population dose received by the local population

with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program -
'(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Inter. Sepa )
Executed on: 06/21/96 at 07:02:01.6 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1.4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal  2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 1.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2 IE+00 SJE+01 2.0E+0_1 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.) -

5
Cl4 : PR IR P N B TER I R AR
1129
NP237
TC9%

U 238 ‘

&INPUT IWAT=1, IPATH=2, LUW—I IPOPL"“Z
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17,,17,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END

5
Cl4 5
1990. 0.0
4244, 0.0
4245. 0.0133
8995. 0.0183
8996. 0.0
[129° 5
1990. 0.0
4244, 0.0
4245, 0.0001
8995. 0.0001
8996. 0.0
NP237 5
1990. 0.0
4244, 0.0
4245. 0.00023
8995. 0.00023
8996. 0.0
TC99 5
1990. 0.0
4244, 00
4245. 0.1 126
8995, 0.1126
8996. 0.0
1238 5



1990.
4244.
4245.
8995.
8996.

0.0

0.0

0.0064
0.0064
0.0



DITTY Dose Calculation Prograrh -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa)

Executed on: 06/21/96 at 07:03:13.0 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (&)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: (9)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterbore Release Data: (31)

DITTY.IN

--—-- MASTER RADIONUCLIDE CONTROL LIST
Cl4 TC99 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

o b e

Growing
Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)
LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 - 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02

. PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMING TIME 1.7E+01



External Exposure Time: 2.92E+03 hrfyr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05 + Months/Year Irrigated : 6.0E+00
Reconcentration Ratio - : 1.0E+00 - Irrigation Rate o
Mixing Ratio : 1.OE+00  (liters/m2/month) : 1.5E+02

Input Preparéd By: Date:

Input Checked By: L Date:



Integrated population dose calculated for chronic liquid release

DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90)

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)

Executed on: 06/21/96 at 07:03:13.0

Page

2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) ===ssmemwmennna-e

Radio-
nuclide

Period/ Period/ Period/ Period/ Period/
Activity  Activity Activity Activity Activity

Ci4
38
43
48
53
58
63
68
73
78
&3
88
93
98
TC99
" 58
43
48
33
58
63
68
73
78
83
88
93
98
1129

1.3E+00 39 1.3E+00 40 1.3E+00 41

1.3E+00 44
1.3E+00 49
1.3E+00 354
1.3E+00 39
1.3E+00 64
1.3E+00 69
1.3E+00 74
1.3E+00 79
1.3E+00 84
1.3E+00 89
1.3E+00 94
1.3E+00 99
33 6.2E+00
7.9E+00 39
7.9E+00 44
7.9E+00 49
7.9E+00 34
7.9E+00 39
7.9E+00 64
7.9E+00 69
7.9E+00 74
7.9E+00 79
7.9E+00 84
7.9E+00 89
7.9E+00 94
7.9E+00 99

1.3E+00 45
1.3E+00 30
L.3E+00 55
1.3E+00 60
1.3E+00 65
1.3E+00 70
L.3E+00 75
[.3E+00 80
1.3E+00 85
1.3E+00 90
[.3E+00 93

1.3E+00 46
1.3E+00 51
1.3E+00 56
1.3E+00 61
1.3E+00 66
1.3E+00 71
1.3E+00 76
1.3E+00 81
1.3E+00 86
1.3E+00 91
1.3E+00 96

1.3E+00 42
1.3E+00 47
1.3E+00 52
1.3E+00 57
1.3E+00 62
1.3E+00 67
1.3E+00 72
1.3E+00 77
1.3E+00 82
1.3E+00 87
1.3E+00 92
1.3E+00 97

1.3E+00 100 1.3E+00 101 1.0E-01
34 7.9E+00 35 7.9E+00 36 7.9E+00

79E+00 40
7.9E+00 45
7.9E+00 50
7.9E+00 53
7.9E+00 60
7.9E+00 65
7.9E+00 70
7.9E+00 75
7.9E+00 80
7.9E+00 85
7.9E+00 90
7.9E+00 95

7.9E+00 41
7.9E+00 46
7.9E+00 51
7.9E+00 56
7.9E+00 61
7.9E+00 66
7.9E+00 71
7.9E+00 76
7.9E+00 8t
7.9E+00 86
7.9E+00 91
7.9E+00 96

7.9E+00 42
7.9E+00 47
7.9E+00 32
7.9E+00 37
7.9E+00 62
7.9E+00 67
79E+00 72
7.9E+00 77
7.9E+Q0 82
7.9E+00 87
7.9E+00 92
7.9E+00 97

7.9E+00 100 7.9E+00 101 6.2E-01

33 5.5E-03 34 7.0E-03 35 7.0E-03 36 7.0E-03 37

33 1.0E+00 34 1.3E+00 35 1.3E+00 36 1.3E+00 37 1.3E+00

1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00
1.3E+00

37 7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00
7.9E+00

7.0E-03

38 7.0E-03 39 7.0E-03 40 7.0E-03 41 7.0E-03 42 7.0E-03




43
48
53
58
63
68
- 73
78
83
88
93
98
U238
38
43
43
53
58
63
68
73
78
83
88
93

98

7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03
7.0E-03

33 3.6E-01 34 4.5E-01 35 4.5E-01 36 4.5E-01 37 4.5E-01

4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01
4.5E-01

44 7.0E-03
49 7.0E-03
54 7.0E-03
59 7.0E-03
64 7.0E-03
69 7.0E-03
74 7.0E-03
79 7.0E-03
84 7.0E-03
89 7.0E-03
94 7.0E-03

45 7.0E-03
50 7.0E-03
55 7.0E-03
60 7.0E-03
65 7.0E-03
70 7.0E-03
75 7.0E-03
80 7.0E-03
85 7.0E-03
90 7.0E-03
95 7.0E-03

46 7.0E-03
517.0E-03
56 7.0E-03
61 7.0E-03
66 7.0E-03
71 7.0E-03
76 7.0E-03
- 81 7.0E-03
86 7.0E-03
91 7.0E-03
96 7.0E-03

47 7.0E-03
52 7.0E-03
57 7.0E-03
62 7.0E-03
67 7.0E-03
72 7.0E-03
77 7.0E-03
82 7.0E-03
87 7.0E-03
92 7.0E-03
97 7.0E-03

99 7.0E-03 100 7.0E-03 101 5.5E-04

39 4.5E-01
44 4 5E-01
49 4.5E-01
54 4.5E-01
59 45E-01
64 4.5E-01
69 4.5E-01
74 4.5E-01
79 4.5E-01
84 4.5E-01
39 4.5E-01
94 45E-01

40 4.5E-01
45 4.5E-01
50 4.5E-01
55 4.5E-01
60 4.5E-01
65 4.5E-01
70 4.5E-01
75 4.5E-01
80 4.5E-01
85 4.5E-01
90 4.5E-01
95 4.5E-01

41 4.5E-01
46 4.5E-01
51 4.5E-01
56 4.5E-01
61 4.5E-01
66 4.5E-01
71 4.5E-01
76 4.5E-01
81 4.5E-01
86.4.5E-01
91 4.5E-01
96 4.5E-01

42 4.5E-01
47 4.5E-01
52 4.5E-01
57 4.5E-01
62 4.5E-01
67 4.5E-01
72 4.5E-01
77 4.5E-01
82 4.5E-01
87 4.5E-01
92 4.5E-01
97 4.5E-01

99 4.5E-01 100 4.5E-01 101 3.5E-02

NP237 33 1.3E-02 34 1.6E-02 35 1.6E-02 36 1.6E-02 37 1.6E-02

38
43
48
53
58
63
68
73
78
&3
88
93
98

1.6E-02 39
1.6E-02 44
1.6E-02 49
1.6E-02 54
1.6E-02 59
1.6E-02 64
1.6E-02 69
1.6E-02 74
1.6E-02 79
1.6E-02 84
1.6E-02 89
1.6E-02 94
1.6E-02 99

1.6E-02 40
1.6E-02 45
1.6E-02 50
1.6E-02 55
1.6E-02 60
1.6E-02 65
1.6E-02 70
1.6E-02 75
1.6E-02 80
1.6E-02 85
1.6E-02 90
1.6E-02 95

1.6E-02 41
1.6E-02 46
1.6E-02 51
1.6E-02 56
1.6E-02 61
1.6E-02 66
1.6E-02 71
1.6E-02 76
1.6E-02 81
1.6E-02 86
1.6E-02 91
1.6E-02 96

1.6E-02 42
1.6E-02 47
1.6E-02 52
1.6E-02 57
1.6E-02 62
1.6E-02 67
1.6E-02 72
1.6E-02 77
1.6E-02 82
1.6E-02 87
1.6E-02 92
1.6E-02 97

1.6E-02 100 1.6E-02 101 1.3E-03

1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02
1.6E-02 °
1.6E-02
1.6E-02
1.6E-02
1.6E-02



DITTY Dose Calculation Program -
(GENII Version 1.485 3-Dec-90) - .. -+ .

Integrated population dose calculated for chronic liquid release
Release from time 1990, A.D. onward for 10,000 years - '
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex S1tu No Sepa )

Executed on: 06/21/96 at 07:03:13.0 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4,7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

 Integrated population dose calculated for chronic liquid release = '

Release from time 1990. A.D. onward for 10,000 years-

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Sxtu No Sepa )
Executed on: 06/21/96 at 07:03:13.0 Page - 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
34 4300. 6.80E+00
35 4370, 1.55E+01
36 4440. 2.44E+01
37 4510. 3.34E+01
38 4580. 425E+01
39 4630. 5.18E+01
40 4720, 6.12E+01
41 4790. 7.07E+01
42 4860. 8.04E+01
43 4930. 9.02E+01
44 3000. 1.00E+02
45 5070. 1.10E+02
46 5140. 1.20E+02
47 5210. 1.31E+02
48 5220. 1.41E+02
49 5350. F.52E+02
50 3420. 1.63E+02
51 3490. 1.74E+02
52 5560. 1.85E+02
53 5630. 1.96E+02
54 5700. 2.07E+02
55 5770. 2.19E+02
56 3840. 2.30E+02
57 5910. 2.42E+02
58 5980.  2.54E+02
59 6050. 2.66E+02
60. 6120. 2.78E+02
61 6190. 2.90E+02

62 6260. 3.03E+02




63
64
65
66
67
68

c 69 0T
70

71
72
73
74
75

6330. -
6400.
6470.
6540.
6610.
6680.
6750, -
6820.
6890.
6960.
7030.
7100.
7170.

-3.15E+02 -

3.28E+02

341E+02° <.

3.54E+02

C3.67EH02 r

3.80E+02

. 3.94E+02-
- 4.07E+02
- 421E+02
- 4.35E+02
- 4.48E+02

4.63E+02
4.77E+02




DITTY Dose Calculation Prograri -~ -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ \Io Sepa )
Executed on: 06/21/96 at 07:03:13.0 Page 5 :

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 4.91E+02
77 7310. 5.06E+02
78 7380. 5.20E+02
79 7450. 5.35E+02
80 7520. 5.50E+02
81 7590. 5.65E+02
82 7660. 5.80E+02

83 7730. 5.95E+02
84 7800. 6.11E+02
85 7870. 6.26E+02
86 7940. 6.42E+02
87 8010. 6.58E+02
88 8080. 6.74E+02
89 8150. 6.90E+02
90 8220. 7.06E+02
91 8290. 7.23E+02
92 8360. 7.39E+02
93 8430. 7.56E+02
94 8500. 7.73E+02
95 8570. 7.90E+02
96 8640. 8.07E+02
97 8710. 8.24E+02
98 8780. 8.41E+02
99 8850. 8.59E+02
100 8920. 8.77E+02
101 8990. 8.94E+02
102 9060. 8.96E+02

until until

144 12000.  8.96E+02




Dose in units of person—rem, : ‘
that is the cumulative population dose rece;ved by the local populatxon
over 10,000 years with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Prograri
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa )
Executed on: 06/21/96 at 07:03:13.0 Page 6

Cumulative Populatio'n Dose Equivalent by Radionuclide

Annual
~ Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 45E+01 2.1E-03 4.5E+01 3
TC9  5.0E+02 3.1E-04 5.0E+02 55
I 129 1.0E+01 3.2E-05 1.0E+01 1
U 238 1.5E+02 3.2E-05 1.5E+02 17
TH234 1.6E-02 2.1E-02 37E-02 - 0
PA 234 54E-05 3.3E-03 3.3E-03 0
NP 237 2.0E+02 9.8E-04 2.0E+02 21
PA 233 2.0E-03 23E-02 2.5E-02 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Prograr -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at(07:03:13.0 Page 7

_Maximum Dose Increment Received By Population
In Year 9060 (70-yr Time Period Number No: 101)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 2.7E+00 2.5E-01 6.7E-01
Breast 2,1E+00 1.5E-01 3.1E-0l
R Marrow  1.2E+01 1.2E-01 1.5E+00
Lung 2.1E+00 1.2E-01 2.5E-01
Thyroid  3.3E+01 3.0E-02 1.0E+00
Bone Sur  1.3E+02 3.0E-02 3.9E+00
Stomach  1.1E+02 6.0E-02 6.8E+00
LLInt. 22E+01 6.0E-02 1.3E+00
Kidneys  2.0E+01 6.0E-02 1.2E+00
UL Int. 8.6E+00 6.0E-02 5.1E-01
Liver 52E+00 6.0E-02 3.1E-01

Cumulative Effective Dose Equivalent 1.8E+01
External Dose 1.0E-03

Lifetime Effective Cumulative
Dose Equivalent 1.8E+01

Dose in units of person-rem; '
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title:~ DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa. )
Executed on: 06/21/96 at (7:03:13.0 Page 8

Maximum Dose Increment Received By Individual (rem)
In Year 9060 (70-yr Time Period Number No: 101)

Annual
Effective Effective Percent
Radio- Dose External Dose OfTotal
nuclide Equivalent Dose Equivalent Dose

C 14  24E-07 L.1E-11 24E-07 5

TC99  27E-06 I1.6E-12 2.7E-06 55
I129 S54E-08 1.7E-13 54E-08.. -1

U 238 82E-07 1.7E-13 8.2E-07 17
TH234 8.6E-11 1.1E-10 2.0E-10 0
PA 234 29E-13 L.8E-11 1.8E-11 0
NP 237 1.0E-06 5.2E-12 1.0E-06 21
PA 233 1.0E-11 1.2E-10 13E-10 0

s
o S



DITTY Dose Calculation Prograrh -
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years .
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 9

Population Internal Dose To Organ by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E-01 9.2E-01 9.2E-01 9.2E-01 9.2E-01 1.1E+00 1.1E+00 9.2E-01
TC99 1.0E+00 1.1E+02 2.0E+00 6.8E+00 1.8E+01 1.2E+00 1.2E+00 1.0E+00
I 129 4.5E-04 6.2E-04 3.9E-04 3.9E-04 3.9E-04 5.3E-04 5.8E-04 3.6E-04

U 238 1.2E-01 1.6E-01 2.3E-01 8.0E-01 2.3E+00 4.1E+01 2.8E+00 1.1E-01

TH 234 2.4E-06 8.8E-05 2.1E-04 1.3E-03 3.8E-03 1.8E-06 1.5E-06 2.0E-07
PA 234 2.8E-08 1.4E-06 2.8E-06 5.8E-06.4.8E-06 5.0E-08 1.4E-07 4.3E-08
NP 237 5.4E-04 5.0E-03 1.2E-02 6.6E-02 2.0E-01 8.8E+01 7.1E+00 6.0E-01
PA 233 1.7E-07 1.1E-05 3.2E-05 1.4E-04 4.1E-04 4,0E-06 2.8E-06 8.5E-07

Total internal 2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E+00

Radionuclide ~ Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E-01 9.2E-01 9.2E-01 0.0E+00 0.0E+00
TC 99 1.0E+00 1.0E+00 2.6E+01 0.0E+00 1.4E+00
1129 3.9E-04 9.4E-04 6.7E+00 0.0E+00 0.0E+00
U 238 1.2E-01 1.1E-01 1.2E-01 2.0E+01 0.0E+00
TH 234 2.5E-06 2.9E-07 2.6E-08 0.0E+00 3.5E-07
PA 234 6.0E-07 9.1E-08 3.3E-09 1.5E-07 1.1E-07
NP 237 6.0E-01 4.8E-04 3.6E-04 0.0E+00 3.8E+00
PA 233 1.0E-05 1.1E-06 2.0E-08 1.4E-06 9.6E-07

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 9060 (70-yr Time Period Number No: 101)



Air
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-11 4.1E-05.
TC 99 5.0E-12 6.1E-06
I 129 1.0E-12 6.3E-07 -
U 238 1.0E-12 6.3E-07
TH 234 1.7E-10 4.2E-04
PA 234 2.4E-11 6.5E-05
NP 237 3.8E-12 1.9E-05
PA233  6.1E-11 4.6E-04

Total external 3.1E-10 1.0E-03

Dose in units of person-rem;

that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.

\



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ No Sepa.)
Executed on: 06/21/96 at 07:03:13.0 Page 10

Population Internal Dose To Organ by Exposure Pathway

In Year 9060 (70-yr Time Period Number No: 101)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes
Inhalation  8.3E-03 2.1E-05 1.8E-05 1.8E-05 2.0E-05 3.6E-03 3.0E-04 4.4E-05
Ingestion (Terr) 1 4E+00 1.1E+02 2.4E+00 7.5E+00 2.0E+01 6.6E+01 6.4E+00 1.7E+00
Ingestion (Aqua) 5.7E-01 6.3E-01 5.7E-01 6.1E-01 7.0E-01 3.7E+01 3.6E+00 8.1E-01
Drinking Water 9.9E-02 2.2E+00 1.6E-01 4.6E-01 1.2E+00 2.9E+01 2.2E+00 2.0E-01

Total internal  2.1E+00 1.1E+02 3.2E+00 8.6E+00 2.2E+01 1.3E+02 1.2E+01 2.7E-+00

Pathway Ovaries Muscle Thyroid Kidneys Liver
Inhalation  4.4E-05 1.8E-05 1.9E-05 1.4E-05 1.6E-04
Ingestion (Terr) 1.7E+00 {.4E+00 3.2E+01 1.3E+01 3.0E+00
Ingestion (Aqua) 8.1E-01 5.7E-01 5.9E-01 3.5E-01 1.6E+00
Drinking Water 2.0E-01 9.9E-02 1.2E+00 7.1E+00 6.6E-01

Total internal 2.7E+00 2.1E+00 3.3E+01 2.0E+01 5.2E+00

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE & TITLE_AVs6 Jsassppans] | [LeaD JOsk Asassae

ORIGINATOR __/LEX NS ZAKA L« pDATE é-20-9£

REVISION NO.
OBJECTIVE /5‘7//5 & ,37/51 Lsul7 o Tk (DLukss28

y ANt

METHODOLOGY _ 8L (/a7 (ZD5 ﬁ/{ 7y

ASSUMPTIONS ____ /250 __ U7 /ot 7720 7~ S Penr7 O 7.

(Continue on another sheet i

" el iy

-

CHECKED/DATE

CALCULATION & RESULTS
ATTACHED

JACOBS\FORMS\CALCVR. SHT



To Marc Nelson

From Alex Nazarali
Date June 21, 1996
Subject Cumulative Risk to the Columbia River User Local Population over 10,000 Years

The cumulative risk to the Columbia River user in the TWRS Draft EIS (Appendix D, Table
D.5.14.3 and Volume One, Table 5.11.6) was calculated based on the unit dose factors generated
by the DITTY computer code and published in Appendix F of the Disposal of Hanford Defense
High-Level, Transuranic, and Tank Wastes Final Environmental Impact Statement (HDW-EIS).

The DITTY code has undergone significant modifications since the HDW-EIS was published.
The new version of the DITTY code uses ICRP Publications 26 and 30 ACRP 1977; ICRP 1979)
instead of ICRP Publication 2 (ICRP 1959).

The new version of the DITTY code was run to estimate the cumulative dose for the TWRS
Final EIS. The input/output of the DITTY code for each alternative and the new table that
summarizes the cumulative dose and risk to the Columbia River users over 10,000 years are
enclosed. The enclosed table will replace Tables D.5.14.3 and 5.11.6.

Note: The Ftrans.dat file in the DITTY code, which is the PNL food transport factors library was
modified by Alex Nazarali on 6/16/96 for the new runs. In this modification, the leaching factors
for neptunium and uranium changed from 3.3E-03 and 1.3E-03 respectively to 0.8. This change
makes the leaching factors of neptunium and uranium consistent with carbon, iodine, and
technetium. These five constituents are transported from the tanks to the receptors with the same
transport properties. The leaching factors were different in the DITTY code, which should be the
same for our analysis.



Table D.5.14.3 Estima:ted Fatality, Population Dose (person-rem), and Maximum Incremental
Dose (mrem) for the Columbia River User over 10,000 Years for all Alternatives

Alternative Total Fatality | Cumulative Maximum

in 10,000 years Population Incremental Dose

Dose! in mrem

(Person-rem) (Year Received)
No Action 2.7 5460 0.82 (2900)
Long-Term Management 22 4400 0.75 (2830)
In Situ Fill and Cap 25.4 50800 0.15 (12000)

In Situ Vitrification 1.00E-06 0.002 0

Ex Situ Intermediate Separation 0.5 896 0.005 (9060)
Ex Situ No Separation | 0.5 896 0.005 (9060)
Ex Situ Extensive Separation 0.5 896 0.005 (9060)
Ex Sitw/In Situ Combination 2.2 4420 0.02 (12000)
Phased Implementation 0.5 896 0.005 (9060)

! The ICRP Publication 60 dose to risk conversion factor of 5.0E-04 cancer fatality per rem
is used.



DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
5

Cl4

1129

NP237

TC99

U 238

&INPUT IWAT=1, IPATH=2, LUW=], [POPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3%90.,
YELD(1)=1.5,4.,0.84,1.3,3%0.84,

&END

5

Cl4 5

1990. 0.0

2219. 0.0

2220. 8.0125

2845. 8.0125

2846. 0.0

1129 5

1990. 0.0

2219. 0.0

2220. 0.0256

2845. 0.0256

2846. 0.0

NP237 5

1990. 0.0

2219. 0.0

2220. 0.106

2845, 0.106

2846. 0.0

TC99 5

1990. 0.0 .

2219. 0.0

2220. 49.68

2845. 49.68

2846. 0.0

U 238 5



1990.
2219.
2220.
2845.
2846.

0.0
0.0
0.7696
0.7696
0.0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)

Executed on: 06/18/96 at 10:54:15.6 Page 1 -
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: @

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: , )

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: 31}

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cil4 TC9 1129 U238 TH234 PA234 NP237
PA233

~--- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 0.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.OE+00  (liters/m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: ‘ Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci) -------=-=nmmm=an

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C14 4 63E-01 5 8.8E-01 6 8.8E-01 7 8.8E-01 8 8.8E-01
9 8.8E-01 10 8.8E-01 11 8.8E-01 12 8.8E-01 13 2.0E-01

TC99 4 49E+02 5 6.8E+02 6 6.8E+02 7 6.8E+02 8 6.8E+02
9 6.8E+02 10 6.8E+02 11 6.8E+02 12 6.8E+02 13 1.5E+02

1129 4 1.3E+00 5 1.8E+00 6 1.8E+00 7 1.8E+00 8 1.8E+00
9 1.8E+00 10 1.8E+0C 11 1.8E+00 12 1.8E+00 13 4.0E-01

U238 4 39E+01 5 54E+01 6 54E+01 7 54E+01 8 5.4E+01
9 5S4E+01 10 5.4E+01 11 54E+01 12 5.4E-+01 13 1.2E+01

NP237 4 5.4E+00 5 74E+00 6 74E+00 7 7.4E+00 8 7.4E+00
9 74E+00 10 74E+00 11 74E+00 12 7.4E+00 13 1.6E+00




DITTY f)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)

]

Executed on: 06/18/96 at 10:54:15.6 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

untii until
5 2270. 2.63E+02
6 2340. 6.52E+02
7 2410. 1.11E+03
8 2480. 1.63E+03
9 2550. 2.22E+03
10 2620. 2.88E+03
11 2690. 3.60E+03
12 2760. 4.39E+03
13 2830. 5.25E+03
14 2900. 5.46E+03

until until
144 12000 - 546E+03

__________

Dose in units of person-rem;
that is the cumulative population dose received by the local population

over 10,000 years with an assumed 70-yr individual lifetime.



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 5

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective " Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 1.1E+00 S5.0E-05 1.1E+00 0
TC99  1.5E+03 9.3E-04 1.5E+03 27
I 129 9.2E+01 2.9E-04 9.2E+01 1
U 238 6.6E+02 14E-04 6.6E+02 12
TH234 6.9E-02 9.0E-02 1.6E-01 0
PA 234 23E-04 14E-02 1.4E-02 0
NP 237 3.2E+03 1.6E-02 3.2E+03 58
PA 233 © 3.2E-02 3.8E-01 4.1E-01 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 6

Maximum Dose Increment Received By Population
In Year 2900 (70-yr Time Period Number No: 13)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.1E+02 2.5E-01 2.7E+01
Breast 2.9E+01 1.5E-01 4.3E+00
R Marrow  1.0E+03 1.2E-01 1.3E+02
Lung 29E+01 1.2E-01 3.5E+00
Thyroid 1.1E+03 3.0E-02 3.3E+01
Bone Sur  1.3E+04 3.0E-02 3.8E+02
Stomach  2.7E+03 6.0E-02 1.6E+02
Kidneys  6.9E+02 6.0E-02 4.1E+01
LLInt. 5.5E+02 6.0E-02 3.3E+01
Liver 5.3E+02 6.0E-02 3.2E+01
UL Int. 2.0E+02 6.0E-02 1.2E+01

Cumulative Effective Dose Equivalent 8.6E-+02
External Dose 7.9E-02

Lifetime Effective Cumulative
Dose Equivalent 8.6E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 7

Maximum Dose Increment Received By Individual (rem)
In Year 2900 (70-yr Time Period Number No: 13)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 1.6E-07 7.5E-12 1.6E-07 0
TC99  23E-04 1.4E-10 2.3E-04 27
1129 14E-05 44E-11 14E-05 = 1

U 238 9.9E-05 2.0E-11 9.9E-05 12
TH234 1.0E-08 14E-08 2.4E-08 0
PA 234 3.5E-11 2.1E-09 2.1E-09 0
NP 237 4.8E-04 24E-09 4.8E-04 58
PA 233 48E-09 5.7E-08 6.2E-08 0

§-ome-f




DITTY Dose Calculation Program
(GENI Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 8

Population Internal Dose To Organ by Radionuclide
In Year 2900 (70-yr Time Period Number No: 13)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.8E-01 1.8E-01 1.8E-01 1.8E-01 1.8E-01 2.2E-01 2.2E-01 1.8E-01

TC 99 2.5E+01 2.7E+03 4.9E+01 1.6E+02 4. 4E+02 2.9E+01 2.9E+01 2.5E+01
I 129 3.2E-02 4.5E-02 2.8E-02 2.8E-02 2.8E-02 3.8E-02 4.2E-02 2.6E-02

U 238 4.0E+00 5.4E+00 7.8E+00 2.7E+01 7.8E+01 1.4E+03 9.3E+01 3.7E+00
TH 234 8.0E-05 3.0E-03 7.2E-03 4.3E-02 1.3E-01 6.0E-05 5.1E-05 6.8E-06
PA 234 9.4E-07 4.6E-05 9.4E-05 2.0E-04 1.6E-04 1.7E-06 4.8E-06 1.4E-06
NP 237 7.0E-02 6.5E-01 1.6E+00 8.5E+00 2.6E+01 1.1E+04 9.2E+02 7.8E+01
PA 233 2.2E-05 1.5E-03 4.1E-03 1.8E-02 5.3E-02 5.1E-04 3.6E-04 1.1E-04

Total internal 2.9E+01 2.7E+03 5.8E+01 2.0E+02 5.5E+02 1.3E+04 1.0E+03 1.1E+02

Radionuclide  Ovaries Muscle Thyroid Kidneys Liver

C 14 1.8E-01 1.8E-01 1.8E-01 0.0E+00 0.0E+00
TC 99 2.5E+01 2.5E+01 6.2E+02 0.0E+00 3.4E+01
I 129 2.8E-02 6.7E-02 4.8E+02 0.0E+00 0.0E+00
U 238 3.9E+00 3.7E+00 3.9E+00 6.9E+02 0.0E+00
TH 234 8.5E-05 9.8E-06 8.7E-07 0.0E+00 1.2E-05
PA 234 2.0E-05 3.1E-06 1.1E-07 5.1E-06 3.7E-06
NP 237 7.8E+01 6.2E-02 4.6E-02 0.0E+00 5.0E+02
PA 233 1.3E-03 1.4E-04 2.6E-06 1.8E-04 1.2E-04

Total internal 1.1E+02 2.9E+01 1.1E+03 6.9E+02 5.3E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 2900 (70-yr Time Period Number No: 13)




Air
Submer- Exter-
Radionuclide sion nal

C 14 9.9E-12 7.9E-06
TC 99 1.2E-10 1.5E-04
I 129 7.5E-11 4.6E-05
U 238 3.5E-11 2.1E-05
TH 234 5.6E-09 1.4E-02
PA 234 8.0E-10 2.2E-03
NP 237 4.9E-10 2.5E-03
PA 233 7.9E-09 6.0E-02

Tot 1 external 1.5E-08 7.9E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (No Action)
Executed on: 06/18/96 at 10:54:15.6 Page 9

Population Internal Dose To Organ by Exposure Pathway

In Year 2900 (70-yr Time Period Number No: 13)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  2.8E-01 8.0E-05 1.3E-05 3.4E-05 8.4E-05 4.6E-01 3.6E-02 3.4E-03
Ingestion (Terr) 2.7E+01 2.7E+03 5.3E+01 1.8E+02 4.9E+02 5.8E+03 4.8E+02 6.0E+01
Ingestion (Aqua) 2.1E-01 2.0E+00 9.0E-01 4.1E+00 1.2E+01 4.6E+03 3.8E+02 3.2E+01
Drinking Water 1.8E+00 5.3E+01 3.9E+00 1.4E+01 4.0E+01 2.4E+03 1.9E+02 1.5E+01

Total internal 2.9E+01 2.7E+03 5.8E+01 2.0E+02 5.5E+02 1.3E+04 1.0E+03 1.1E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  3.4E-03 9.6E-06 8.1E-05 4.7E-04 2.0E-02
Ingestion (Terr) 6.0E+01 2.7E+01 1.0E+03 4.4E+02 2.5E+02
Ingestion (Aqua) 3.2E+01 2.1E-01 9.6E-01 1.2E+01 2.0E+02
Drinking Water 1.5E+01 1.8E+00 6.2E+01 2.4E+02 8.3E+01

Total internal 1.1E+02 2.9E+01 1.1E+03 6.9E+02 5.3E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)

5
C14
1129
NP237
TC99
U 238
&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
P1.1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3%0.84,
&END
5
Ci4 5
1990. 0.0
2219. 0.0
2220. 8.7092
2795, 8.7092
2796. 0.0
1129 5
1990. 0.0
2219. 0.0
2220. 0.0278
2795. 0.0278
2796. 0.0
NP237 S
1990. 0.0
2219. 0.0
2220. 0.1151
2795. 0.1151
2796. 0.0
TC9S 5
1990. 0.0
2219. 0.0
2220. 54.00
2795. 54.00
2796. 0.0
U 238 5



1990.
2219.
2220.
2795.
2796.

0.0
0.0
0.8365
0.8365
0.0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)

Executed on: 06/18/96 at 10:54:24.7 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: @)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: (8)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: ®

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (GD

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Ci4 TCS9 1129 U238 TH234 PA234 NP237
PA233

-~ TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.58+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 2.3E+02 PLANTS 0.0E+00

BEEF 9.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 8.4E-01 8.5E+00 SWIMMING TIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : LOE+00  (liters/'m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: ' Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci} ~-r--ssmrmr=smeen

Radio- Period/ Period/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C14 4 3.6E+01 5 5.0E+01 6 5.0E+01 7 5.0E+01 8 5.0E+01
9 5.0E+01 10 5.0E+01 11 5.0E+01 12 2.5E+01

TC99 4 2.0E+02 5 2.8E+02 6 2.8E+02 7 2.8E+02 8 2.8E+02
9 2.8E+02 10 2.8E+02 11 2.8E+02 12 1.4E+02

1129 4 14E+00 5 1.9E+00 6 1.9E+00 7 1.9E+00 8§ 1.9E+00
9 1.9E+00 10 1.9E+00 11 1.9E+00 12 9.9E-01

U238 4 42E+01 5 S9E+01 6 S5.9E+01 7 59E+01 8 5.9E+01
9 5.9E+01 10 5.9E+01 11 59E+01 12 3.0E+01

NP237 4 5.8E+00 5 8.1E+00 6 8.1E+00 7 8.1E+00 8 8.1E+00
9 8.1E+00 10 8.1E+00 11 8.1E+00 12 4.1E+00



DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+Q5
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose

until until
5 2270. 2.39E+02
6 2340. 5.94E+02
7 2410. 1.01E+03
8 2480. 1.49E+03
9 2550, 2.02E+03
10 2620. 2.62E+03
11 2690. 3.28E+03
12 2760. 4.00E+03
i3 2830. 4 40E+03

until  until o
144 12000. C__ 4.40E+03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 5

/

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent <«
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 55E+01 2.5E-03 5.5E+01 1
TC9  5.6E+02 3.4E-04 5.6E+02 12
I 129 8.8E+01 2.8E-04 8.8E+01 2
U 238 63E+02 1.3E-04 6.3E+02 14
TH234 6.7E-02 8.7E-02 1.5E-01 0
PA 234 22E-04 1.3E-02 1.4E-02 0
NP 237 3.1E+03 1.5E-02 3.1E+03 69
PA 233 3.1E-02 3.6E-01 4.0E-01 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 6

Maximum Dose Increment Received By Population
In Year 2830 (70-yr Time Period Number No: 12}

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.0E+02 2.5E-01 2.5E+01
Breast 23E+01 1.5E-01 3.4E+00
R Marrow  1.0E+03 1.2E-01 1.2E+02
Lung 2.3E+01 1.2E-01 2.7E+00
Thyroid  7.3E+02 3.0E-02 2.2E+01
Bone Sur  1.3E+04 3,0E-02 3.8E+02
Stomach  1.0E+03 6.0E-02 6.3E+01
Kidneys  6.9E+02 6.0E-02 4.1E+01
Liver 5.1E+02 6.0E-02 3.1E+01
LLInt. 2.8E+02 6.0E-02 1.7E+01
UL Int. 1.1IE+02 6.0E-02 64E+00

Cumulative Effective Dose Equivalent 7.2E+02
External Dose 7.9E-02

Lifetime Effective Cumulative
Dose Equivalent 7.2E+02

Dose in units of person-rem,;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case titte: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 7

Maximum Dose Increment Received By Individual (rem)
In Year 2830 (70-yr Time Period Number No: 12)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  9.3E-06 4.3E-10 9.3E-06 1
TC99  9.5E-05 5.8E-11 9.5E-05 12
I 129 1.5E-05 4.7E-11 1.5E-05 2
U 238 1.1E-04 22E-11 1.1E-04 14
TH234 1.1E-08 1.5E-08 2.6E-08 0
PA 234 38E-11 2.3E-09 2.3E-09 0

NP 237 5.2E-04 2.6E-09 5.2E-04 69
PA233 52E-09 6.2E-08 6.7E-08




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 8

Population Internal Dose To Organ by Radionuclide
In Year 2830 (70-yr Time Period Number No: 12)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 9.2E+00 9.2E+00 9.2E+00 9.2E+00 9.2E+00 1.1E+01 1.1E+01 9.2E+00
TC 99 9.5E+00 1.0E+03 1.9E+01 6.2E+01 1.7E+02 1.1E+01 1.1E+01 9.5E+00
I 129 3.2E-02 4.5E-02 2.8E-02 2.8E-02 2.8E-02 3.9E-02 4.2E-02 2.6E-02

U 238 4.0E+00 5.4E+00 7.9E+00 2.7E+01 7.9E+01 1.4E+03 9.3E+01 3.7E+00
TH 234 8.1E-05 3.0E-03 7.3E-03 4.3E-02 1.3E-01 6.0E-05 3.1E-05 6.8E-06
PA 234 9.4E-07 4.6E-05 9.4E-05 2.0E-04 1.6E-04 1.7E-06 4.9E-06 1.4E-06
NP 237 7.0E-02 6.5E-01 1.6E+00 8.5E+00 2.6E+01 1.1E+04 9.2E+02 7.8E+01
PA 233 2.2E-05 1.5E-03 4.1E-03 1.8E-02 5.3E-02 5.1E-04 3.6E-04 1.1E-04

Total internal 2.3E+01 1.0E+03 3.7E+01 1.1E+02 2.8E+02 1.3E+04 1.0E+03 1.0E+02

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 9.2E+00 9.2E+00 9.2E+00 0.0E+00 0.0E+00
TC 99 9.5E+00 9.5E+00 2.4E+02 0.0E+00 1.3E+01
I 129 2.8E-02 6.7E-02 4.8E+02 0.0E+00 0.0E+00
U 238 3.9E+00 3.7E+00 3.9E+00 6.9E+02 0.0E+00
TH 234 8.5E-05 9.8E-06 8.7E-07 0.0E+00 1.2E-05
PA 234 2.0E-05 3.1E-06 1.1E-07 5.1E-06 3.7E-06
NP 237 7.8E+01 6.3E-02 4.6E-02 0.0E+00 5.0E+02
PA 233 1.3E-03 1.4E-04 2.6E-06 1.8E-04 1.2E-04

Total internal  1.0E+02 2.3E+01 7.3E+02 6.9E+02 5.1E+02

Population Air Submersion and External Incremental Dose by Radionuclide
in Year 2830 (70-yr Time Period Number No: 12)



Air i
Submer- Exter-
Radionuclide sion nal

C 14 5.2E-10 4.1E-04
TC 99 4.6E-11 5.6E-05
I 129 7.5E-11 4.6E-05
U 238 3.5E-11 2.1E-05
TH 234 5.6E-09 1.4E-02
PA 234 8.0E-10 2.2E-03
NP 237 4.9E-10 2.5E-03
PA 233 8.0E-09 6.0E-02

Total external 1.6E-08 7.9E-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Long Term Management)
Executed on: 06/18/96 at 10:54:24.7 Page 9

Population Internal Dose To Organ by Exposure Pathway

In Year 2830 (70-yr Time Period Number No: 12)

Pathway Lung Stomach S Int. UL Int. LL Int, Bone Su R Marro Testes

Inhalation  2.8E-01 2.1E-04 1.9E-04 2.1E-04 2.5E-04 4.6E-01 3.6E-02 3.5E-03
Ingestion (Terr) 1.5E+01 1.0E+03 2.7E+01 8.5E+01 2.3E+02 5.8E+03 4.7E+02 4.8E+01
Ingestion (Agua) 5.8E+00 6.6E+00 6.4E+00 9.6E+00 1.8E+01 4.6E+03 3.8E+02 3.7E+01
Drinking Water 1.9E+00 2.2E+01 3.8E+00 1.2E+01 3.5E+01 2.4E+03 1.9E+02 1.5E+01

Total internal 2.3E+01 1.0E+03 3.7E+01 1.1E+02 2.8E+02 1.3E+04 1.0E+03 1.0E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  3.5E-03 1.8E-04 2.4E-04 4.7E-04 2.0E-02
Ingestion (Terr) 4.9E+01 1.5E+01 6.7E+02 4 4E+02 2.3E+02
Ingestion (Aqua) 3.7E+01 5.8E+00 6.3E+00 1.2E+01 2.0E+02
Drinking Water 1.5E+01 1.9E+00 5.5E+01 2.4E+02 8.3E+01

Total internal 1.0E+02 2.3E+01 7.3E+02 6.9E+02 5.1E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
5
Cl4
1129
NP237
TC99
U238 -
&INPUT IWAT=1, IPATH=2, LUW=1, JPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2950.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3%90., -
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
C14 5
1990. 0.0
4994. 0.0
4995. 03518
11995. 0.3518
11996. 0.0
1129 5
1990. 0.0
4994. 0.0
4995, 0.0021
11995. 0.0021
11996. 0.0
NP237 5
1990. 0.0
4994, 0.0
4995. 0.0085
11995. 0.0085
11996. 0.0
TC99 5
1990. 0.0
4994. 0.0
4995. 3.929
11995, 3.929
11996. 0.0
U238 5



1990. 0.0
4994. 0.0
4995. 0.0619
11995. 0.0619
11996. 0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: ®)

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: €))

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bg/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: (30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cil4 TC9 1129 U238 TH234 PA234 NP237
PA233

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

Growing

Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)

LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 13E+00 23E+02 PLANTS 0.0E+00

BEEF 9.0E+01 84E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 84E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMINGTIME 1.7E+01



External Exposure Time: 2.92E+03 hr/yr

---- LIQUID RELEASE PARAMETERS

River Flow Rate, (ft3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : 1.0OE+00  (liters/'m2/month) : 1.5E+02
Input Prepared By: Date:

Input Checked By: Date:



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)

Executed on: 06/18/96 at 10:54:36.0 Page 2

~-- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Period/ Period/ Period/ Period/ Period/
Activity  Activity Activity Activity Activity

Radio-
nuclide

C14 43 1.9E+00 44 2.5E+01 45 2.5E+01 46 2.5E+01 47 2.5E+01

48 2.5E+01
53 2.5E+01
58 2.5E+01
63 2.5E+01
68 2.5E+01
73 2.5E+01
78 2.5E+01
83 2.5E+01
88 2.5E+01

49 2.5E+01
54 2.5E+01
59 2.5E+01
64 2.5E+01
69 2.5E+01
74 2.5E+01
79 2.5E+01
84 2.5E+01
89 2.5E+01

50 2.5E+01
55 2.5E+01
60 2.5E+01
65 2.5E+01
70 2.5E+01
75 2.5E+01
80 2.5E+01
85 2.5E+01
90 2.5E+01

51 2.5E+01
56 2.5E+01
61 2.5E+01
66 2.5E+01
71 2.5E+01
76 2.5E+01
81 2.5E+01
86 2.5E+01
91 2.5E+0t

52 2.5E+01
57 2.5E+01
62 2.5E+01
67 2.5E+01
72 2.5E+01
77 2.5E+01
82 2.5E+01
87 2.5E+01
92 2.5E+01

93 .5E+01 94 2.5E+01 95 2.5E+01 96 2.5E+01 97 2.5E+01
98 2.5E+01 99 2.5E+01 100 2.5E+01 101 2.5E+01 102 2.5E+01
103 2.5E+01 104 2.5E+01 105 2.5E+01 106 2.5E+01 107 2.5E+01
108 2.5E+01 109 2.5E+01 110 2.5E+01 111 2.5E+01 112 2.5E+01
113 2.5E+01 114 2.5E+01 115 2.5E+01 116 2.5E+01 117 2.5E+01
118 2.5E+01 119 2.5E+01 120 2.5E+01 121 2.5E+01 122 2.5E+01
123 2.5E+01 124 2.5E+01 125 2.5E+01 126 2.5E+01 127 2.5E+01
128 2.5E+01 129 2.5E+01 130 2.5E+01 131 2.5E+01 132 2.5E+01
133 2.5E+01 134 2.5E+01 135 2.5E+01 136 2.5E+01 137 2.5E+01
138 2.5E+01 139 2.5E+01 140 2.5E+01 141 2.5E+01 142 2.5E+01
143 2.3E+01

43 2.2E+01 44 2.8E+02 45 2.8E+02 46 2.8E+02 47 2.8E+02
2.8E+02 49 2.8E+02 50 2.8E+02 51 2.8E+02 52 2.8E+02
2.8E+02 54 2.8E+02 55 2.8E+02 56 2.8E+02 57 2.8E+02
2.8E+02 59 2.8E+02 60 2.8E+02 61 2.8E+02 62 2.8E+(2
2.8E+02 64 2.8E+02 65 2.8E+02 66 2.8E+02 67 2.8E+02
2.8E+02 69 2.8E+02 70 2.8E+02 71 2.8E+02 72 2.8E+02
2.8E+02 74 2.8E+02 75 2.8E+02 76 2.8E+02 77 2.8E+02
2.8E+02 79 2.8E+02 80 2.8E+02 81 2.8E+02 82 2.8E+02
2.8E+02 84 2.8E+02 85 2.8E+02 86 2.8E+02 87 2.8E+02

TC99
48
53
58
63
68
73
78
83



88 2.8E+02 89 2.8E+02 90 2.8E+02 91 2.8E+02 92 2.8E+02
93 2.8E+02 94 2.8E+02 95 2.8E+02 96 2.8E+02 97 2.8E+02
98 2.8E+02 99 2.8E+02 100 2.8E+02 101 2.8E+02 102 2.8E+02
103 2.8E+02 104 2.8E+02 105 2.8E+02 106 2.8E+02 107 2.8E+02
108 2.8E+02 109 2.8E+02 110 2.8E+02 111 2.8E+02 112 2.8E+02
113 2.8E+02 114 2.8E+02 115 2.8E+02 116 2.8E+02 117 2.8E+02
118 2.8E+02 119 2.8E+02 120 2.8E+02 121 2.8E+02 122 2.8E+02
123 2.8E+02 124 2.8E+02 125 2.8E+02 126 2.8E+02 127 2.8E+02
128 2.8E+02 129 2.8E+02 130 2.8E+02 131 2.8E+02 132 2.8E+02
133 2.8E+02 134 2.8E+02 135 2.8E+02 136 2.8E+02 137 2.8E+02
138 2.8E+02 139 2.8E+02 140 2.8E+02 141 2.8E+02 142 2.8E+02
143 2.6E+02

1129 43 1.2E-02 44 1.5E-01 45 1.5E-01 46 1.5E-01 47 1.5E-01
48 1.5E-01 49 1.5E-01 50 1.5E-01 51 1.5E-01 52 1.5E-01
53 1.5E-01 54 1.5E-01 55 1.5E-01 56 1.5E-01 57 1.5E-01
58 1.5E-01 59 1.5E-01 60 1.5E-01 61 1.5E-01 62 1.5E-01
63 1.5E-01 64 1.5E-01 65 1.5E-01 66 1.5E-01 67 1.5E-01
68 1.5E-01 69 1.5E-01 70 1.5E-01 71 1.5E-01 72 1.5E-01
73 1.5E-01 74 1.5E-01 75 1.5E-01 76 1.5E-01 77 1.5E-01
78 1.5E-01 79 1.5E-01 80 1.5E-01 81 1.5E-01 82 1.5E-01
83 1.5E-01 84 1.5E-01 85 1.5E-01 86 1.5E-01 87 1.5E-01
88 1.5E-01 89 1.5E-01 90 1.5E-01 91 1.5E-01 92 1.5E-01
93 1.5E-01 94 1.5E-01 95 1.5E-01 96 1.5E-01 97 1.5E-01
98 1.5E-01 99 1.5E-01 100 1.5E-01 101 1.5E-01 102 1.5E-01
103 1.5E-01 104 1.5E-01 105 1.5E-01 106 1.5E-01 107 1.5E-01
108 1.5E-01 109 1.5E-01 110 1.5E-01 111 1.5E-01 112 1.5E-01
113 1.5E-01 114 1.5E-01 115 1.5E-01 116 1.5E-01 117 1.5E-01
118 1.5E-01 119 1.5E-01 120 1.5E-01 121 1.5E-01 122 1.5E-01
123 1.5E-01 124 1.5E-01 125 1.5E-01 126 1.5E-01 127 1.5E-0!
128 1.5E-01 129 1.5E-01 130 1.5E-01 131 1.5E-01 132 1.5E-01
133 1.5E-01 134 1.5E-01 135 1.5E-01 136 1.5E-01 137 1.5E-Ol
138 1.5E-01 139 1.5E-01 140 1.5E-01 141 1.5E-01 142 1.5E-01
143 1.4E-01 :

U238 43 3.4E-01 44 4.3E+00 45 4.3E+00 46 4.3E+00 47 4.3E+00
48 4.3E+00 49 4.3E+00 50 4.3E+00 51 4.3E+00 52 4.3E+00
53 4.3E+00 54 4.3E+00 55 4.3E+00 56 4.3E+00 57 4.3E+00
58 4.3E+00 59 4.3E+00 60 4.3E+00 61 4.3E+00 62 4.3E+00
63 4.3E+00 64 4.3E+00 65 4.3E+00 66 4.3E+00 67 4.3E+00
68 4.3E+00 69 4.3E+00 70 4.3E+00 71 4.3E+00 72 4.3E+00
73 43E+00 74 4.3E+00 75 4.3E+00 76 4.3E+00 77 4.3E+00
78 4.3E+00 79 4.3E+00 80 4.3E+00 81 4.3E+00 82 4.3E+00
83 4.3E+00 84 4.3E+00 85 4.3E+00 86 4.3E+00 87 4.3E+00
88 4.3E+00 89 4.3E+00 90 4.3E+00 91 4.3E+00 92 4.3E+00
93 43E+00 94 4.3E+00 95 4.3E+00 96 4.3E+00 97 4.3E+00
98 4.3E+00 99 4.3E+00 100 4.3E+00 101 4.3E+00 102 4.3E+00




103 4.3E+00 104 4.3E+00 105 4.3E+00 106 4.3E+00 107 4.3E+00
108 4.3E+00 109 4.3E+00 110 4.3E+00 111 4.3E+00 112 4.3E+00
113 4.3E+00 114 4.3E+00 115 4.3E+00 116 4.3E+00 117 4.3E+00
118 4.3E+00 119 4.3E+00 120 4.3E+00 121 4.3E+00 122 4.3E-+00
123 4.3E+00 124 4.3E+00 125 4.3E+00 126 4.3E+00 127 4.3E+00
128 4.3E+00 129 4.3E+00 130 4.3E+00 131 4.3E+00 132 4.3E+00
133 4.3E+00 134 4.3E+00 135 4.3E+00 136 4.3E+00 137 4.3E+00
138 4.3E+00 139 4.3E+00 140 4.3E+00 141 4.3E+00 142 4.3E+00
143 4.1E+00

NP237 43 4.7E-02 44 6.0E-01 45 6.0E-01 46 6.0E-01 47 6.0E-01

48
53
58
63
63
73
78
83
38
93
98
103
108
113
118
123
128
133
138
143

6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01

49 6.0E-01
54 6.0E-01
59 6.0E-01
64 6.0E-01
69 6.0E-01
74 6.0E-01
79 6.0E-01
84 6.0E-01
89 6.0E-01
94 6.0E-01

50 6.0E-01
55 6.0E-01
60 6.0E-01
65 6.0E-01
70 6.0E-01
75 6.0E-01
80 6.0E-01
85 6.0E-01
90 6.0E-01
95 6.0E-01

51
56
61
66
71
76
81
86
91
96

6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01
6.0E-01

52 6.0E-01
57 6.0E-01
62 6.0E-01
67 6.0E-01
72 6.0E-01
77 6.0E-01
82 6.0E-01
87 6.0E-01
92 6.0E-01
97 6.0E-01

6.0E-01 99 6.0E-01 100 6.0E-01 101 6.0E-01 102 6.0E-01

6.0E-01 104 6.0E-01 105 6.0E-01 106 6.0E-01 107 6.0E-01
6.0E-01 109 6.0E-01 110 6.0E-01 111 6.0E-01 112 6.0E-01
6.0E-01 114 6.0E-01 115 6.0E-01 116 6.0E-01 117 6.0E-01
6.0E-01 119 6.0E-01 120 6.0E-01 121 6.0E-01 122 6.0E-01
6.0E-01 124 6.0E-01 125 6.0E-01 126 6.0E-01 127 6.0E-01
6.0E-01 129 6.0E-01 130 6.0E-01 131 6.0E-01 132 6.0E-01
6.0E-01 134 6.0E-01 135 6.0E-01 136 6.0E-01 137 6.0E-01
6.0E-01 139 6.0E-01 140 6.0E-01 141 6.0E-01 142 6.0E-01
5.6E-01



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 3

---- POPULATION DATA
Population for Chronic Waterborne Release at the following Times A.D.:

Time Population
1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 4

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
until until
44 5000. 2.36E+01
45 5070. 3.27E+02
46 5140. 6.36E+02
47 5210. 9.48E+02
48 5280. 1.26E+03
49 5350. 1.58E+03
50 5420. 1.91E+03
51 5490. 2.24E+03
52 5560. 2.57E+03
53 5630. 2.91E+03
54 5700. 3.25E+03
55 5770. 3.59E+03
56 5840, 3.94E+03
57 5910. 4 30E+03
58 5980. 4.65E+03
59 6050. 5.02E+03
60 6120. 5.38E+03
61 6190. 5.75E+03
62 6260. 6.13E+03
63 6330. 6.51E+03
64 6400. 6.89E+03
65 6470. 7.27E+03
66 6540. 7.66E+03
67 6610. 8.06E+03
68 6680. 8.46E+03
69 6750. 8.86E+03
70 6820. 9.27E+03
71 6890. 9.68E+03

72 6960. 1.01E+04




7030.
7100,
7170.
7240.
7310.
7380.
7450.
7520.
7590.
7660.
7730.
7800.
7870.

1.05E+04
1.09E+04
1.14E+04
1.18E+04
1.22E+04
1.27E+04
1.31E+04
1.36E+04
1.40E+04
1.45E+04
1.49E+04
1.54E+04
1.59E+04




DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
86 7940, 1.63E+04
87 8010. 1.68E+04
88 8080. 1.73E+04
89 8150. 1.78E+04
90 8220. 1.83E+04
91 8290. 1.88E+04
92 8360. 1.93E+04
93 8430. 1.98E+04
94 8500. 2.03E+04
95 8570. 2.08E+04
96 8640. 2.13E+04
97 8710. 2.18E+04
98 8780. 2.24E+04
99 8850. 2.29E+04
100 8920. 2.34E+04
101 8990. 2.39E+04
102 9060. 2.45E+04
103 9130. 2.50E+04
104 9200. 2.56E+04
105 9270, 2.61E+04
106 9340. 2.67E+04
107 9410. 2.72E+04
108 9480. 2.78E+04
109 9550. 2.84E+04
110 9620. 2.90E+04
111 9690. 2.95E+04
112 9760. 3.01E+04
113 9830. 3.07E+04
114 9900. 3.13E+04

115 9970. 3.19E+04



116
117
118
119
120
121
122
123
124
125
126
127
128

10040.
10110.
10180.
10250.
10320.
10390.
10460.
10530.
10600.
10670.
10740.
10810.
10880.

3.25E+04
3.31E+04
3.37E+04
3.43E+04
3.49E+04
3.55E+04
3.61E+04
3.68E+04
3.74E+04
3.80E+04
3.87E+04

4 00E+04

sﬁvﬂ/&“’%
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DITTY bose Calculation Program
(GENII Version 1,485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 ~ Page 6

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
129 10950. 4.06E+04
130 11020. 4.13E+04
131 11090. 4.19E+04
132 11160. 4.26E+04
133 11230. 4.338+04
134 11300. 439E+04
135 11370. 4.46E+04
136 11440. 4.53E+04 \
137 11510. 4 60E+04
138 11580. 4.67E+04
139 11650. 4. 74E+04
140 11720. 4.81E+04
141 11790. 4.88E+04
142 11860. 4 95E+04
143 11930... 02E+04
144" 512000, C_5.085+04_

Dose in units of person-rem;

that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime,



DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 7

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 1.6E+03 7.5E-02 1.6E+03 3
TC99  3.3E+04 2.0E-02 3.3E+04 64
1129 4.0E+02 1.3E-03 4.0E+02 0
U 238 2.8E+03 5.8E-04 2.8E+03 3
TH234 3.0E-01 3.8E-01 6.8E-01 0
PA234 99E-04 6.0E-02 6.1E-02 0
NP 237 1.4E+04 6.8E-02 1.4E+04 26
PA233 14E-01 1.6E+00 1.8E+00 0

Dose in units of person-rem;
that is the cumulative population dose recelved by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 8

Maximum Dose Increment Received By Population
In Year 12000 (70-yr Time Period Number No: 143)

Weighted
Cumulative Cumnulative
Dose Weighting Dose
Organ  Equivalent Factors Equivalent

Gonads 1.0E+02 2.5E-01 2.5E+01
Breast 7.2E+01 1.5E-01 1.1E+01
R Marrow  4.7E+02 1.2E-01 5.6E+01
Lung 72E+01 1.2E-01 8.7E+00
Thyroid 1.4E+03 3.0E-02 4.2E+01
Bone Sur  4.9E+03 3.0E-02 1.5E+02
Stomach  5.2E+03 6.0E-02 3.1E+02
LL Int. 9.1E+02 6.0E-02 5.4E+01
UL Int. 3.5E+02 6.0E-02 2.1E+01
Kidneys  2.6E+02 6.0E-02 1.6E+01
Liver 2.5E+02 6.0E-02 1.5E+01

Cumulative Effective Dose Equivalent 7.1E+02
External Dose 3.1E-02

Lifetime Effective Cumulative
Dose Equivalent 7.1E+02

Dose in units of person-rem,;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY bose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 9

Maximum Dose Increment Received By Individual (rem)
In Year 12000 (70-yr Time Period Number No: 143)

Annual
Effective Effective Percent
Radio- Dose External Dose OfTotal
nuclide Equivalent Dose Equivalent Dose

C 14 46E-06 2.1E-10 4.6E-06 3
TC9  9.3E-05 5.7E-11 9.3E-05 64
I 129 1.1E-06 3.6E-12 1.1E-06 0
U 238 8.0E-06 1.6E-12 8.0E-06 5
TH 234 8.4E-10 1.1E-09 1.9E-09 0
PA234 28E-12 1.7E-10 1.7E-10 0
NP 237 3.9E-05 1.9E-10 3.9E-05 26
PA 233 3.8E-10 4.6E-09 5.0E-09 0

i v
\




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 10 '

Population Internal Dose To Organ by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 2.3E+01 2.3E+01 2.3E+01 2.3E+01 2.3E+01 2.9E+01 2.9E+01 2.3E+01

TC 99 4.8E+01 5.2E+03 9.3E+01 3.1E+02 8. 4E+02 5.6E+01 5.6E+01 4.8E+01
1129 1.2E-02 1.7E-02 1.1E-02 1.1E-02 1.1E-02 1.5E-02 1.6E-02 9.9E-03

U 238 1.5E+00 2.0E+00 3.0E+00 1.0E+01 3.0E+01 5.3E+02 3.5E+01 1.4E-+00

TH 234 3.0E-05 1.1E-03 2.7E-03 1.6E-02 4.8E-02 2.3E-05 1.9E-05 2.6E-06
PA 234 3.6E-07 1.7E-05 3.5E-05 7.4E-05 6.1E-05 6.5E-07 1.8E-06 5.5E-07
NP 237 2.6E-02 2.5E-01 5.9E-01 3.2E+00 9.9E+00 4.3E+03 3.5E+02 3.0E+01
PA 233 8.3E-06 5.5E-04 1.5E-03 6.9E-03 2.0E-02 1.9E-04 1.4E-04 4.2E-05

Total internal 7.2E+01 5.2E+03 1.2E+02 3.5E+02 9.1E+02 4.9E+03 4.7E+02 1.0E+02

Radionuclide = Ovaries Muscle Thyroid Kidneys Liver

C 14 2.3E+01 2.3E+01 2.3E+01 0.0E+00 0.0E+00
TC 99 4.8E+01 4.8E+01 1.2E+03 0.0E+00 6.5E+01
I 129 1.1E-02 2.6E-02 1.9E+02 0.0E+00 0.0E+00

U 238 1.5E+00 1.4E+00 1.5E+00 2.6E+02 0.0E+00

TH 234 3.2E-05 3.7E-06 3.3E-07 0.0E+00 4.5E-06
PA 234 7.7E-06 1.2E-06 4.2E-08 1.9E-06 1.4E-06
NP 237 3.0E+01 2.4E-02 1.7E-02 0.0E+00 1.9E+02
PA 233 5.0E-04 5.3E-05 9.7E-07 6.6E-05 4.7E-05

Total internal 1.0E+02 7.2E+01 1.4E+03 2.6E+02 2.5E+02

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)




Air
Submer- Exter-
Radionuclide sion nal

C 14 1.3E-09 1.0E-03
TC 99 2.3E-10 2.8E-04
I 129 2.9E-11 1.8E-05
U 238 1.3E-11 8.1E-06
TH 234 2.1E-09 5.4E-03
PA 234 3.0E-10 8.4E-04
NP 237 1.8E-10 9.5E-04
PA 233 3.0E-09 2.3E-02

Total external 7.2E-09 3.15-02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (In Situ Fill & Cap)
Executed on: 06/18/96 at 10:54:36.0 Page 11

Population Internal Dose To Organ by Exposure Pathway

In Year 12000 (70-yr Time Period Number No: 143)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation  1.1E-01 5.9E-04 4.5E-04 4.7E-04 4.9E-04 1.7E-01 1.4E-02 1.7E-03
Ingestion (Terr) 5.6E+01 5.1E+03 1.0E+02 3.2E+02 8.6E+02 2.2E+03 2.4E+02 6.8E+01
Ingestion (Aqua) 1.4E+01 1.7E+01 1.5E+01 1.6E+01 1.9E+01 1.8E+03 1.6E+02 2.6E+01
Drinking Water 2.4E+00 1.0E+02 3.9E+00 1.1E+01 2.9E+01 9.0E+02 7.2E+01 7.3E+00

Total internal  7.2E+01 5.2E+03 1.2E+02 3.5E+02 9.1E+02 4.9E+03 4.7E+02 1.0E+02

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  1.7E-03 4.5E-04 5.0E-04 1.8E-04 7.6E-03
Ingestion (Terr) 6.8E+01 5.6E+01 1.3E+03 1.7E+02 1.4E+02
Ingestion (Aqua) 2.6E+01 1.4E+01 1.5E+01 4.4E+00 7.6E+01
Drinking Water 7.4E+00 2.4E+00 4.3E+01 9.0E+01 3.2E+01

Total internal 1.0E+02 7.2E+01 1.4E+03 2.6E+02 2.5E+02

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
5
Cl4
1129
NP237
TC99
U238
&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17,,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,
&END
5
Ccl4 5
1990. 0.0
4244. 0.0
4245, 0.0199
11995. 0.0199
11996. 0.0
1129 5
1990. 0.0
4244. 0.0
4245. 0.0002
11995. 0.0002
11996. 0.0
NP237 5
1990. 0.0
4244, 0.0
4245. 0.0006
11995. 0.0006
11996. 0.0
TC99 5
1990. 0.0
4244. 0.0
4245. 0.3326
11995. 0.3326
11996. 0.0
U 238 5



1990. 0.0
4244. 0.0
4245. 0.0075
11995. 0.0075
11996. 0.0



DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ' Combo)

Executed on: 06/18/96 at 10:54:54.8 Page 1
---- DATA LIBRARIES USED (File)
Master Radionuclide Data: (2)

Radionuclide Master Library - Long Times (23-July-93 PDR)
Food Concentration Ratios: ®

PNL Food Transfer Factor Library (by Z, Changed NP&U LF 6/18/96 AMN)
Fresh Water Bioaccumulation Factors: (9)

Bioaccumulation Factor Library - (30-Aug-88) RAP
External Exposure D.F.'s: (10)

External Dose Factors for GENII in person Sv/yr per Bq/X (8-May-90 RAP)
Inhalation/Ingestion D.F.'s: 30)

Worst-Case Solubilities, DITTY Internal Dose Factors (Sv/Bq) (23-Jul-93 PDR)
Waterborne Release Data: (31)

DITTY.IN

---- MASTER RADIONUCLIDE CONTROL LIST
Cid4 TC9 1129 U238 TH234 PA234 NP237
PA233 ’

---- TERRESTRIAL/AQUATIC PATHWAY DATA FOR AN AVERAGE INDIVIDUAL

e

Growing
Pathway  Period Yield Consumption Pathway Usage
(days) (kg/m2) (kg/yr) (kg or hr/yr)
I
LEAFY VEG 9.0E+01 1.5E+00 1.5E+01 FISH 3.0E-01

OTHER VEG 9.0E+01 4.0E+00 2.8E+02 CRUSTACEA 0.0E+00
EGGS 9.0E+01 8.4E-01 2.0E+01 MOLLUSES 0.0E+00
MILK 3.0E+01 1.3E+00 2.3E+02 PLANTS 0.0E+00
BEEF 0.0E+01 8.4E-01 4.0E+01 DRINKING WATER 4.4E+02
PORK 9.0E+01 8.4E-01 3.0E+01 SEDIMENT EXPOSU 1.7E+01
POULTRY  9.0E+01 84E-01 85E+00 SWIMMINGTIME 1.7E+01




External Exposure Time: 2.92E+03 hr/yr

—-- LIQUID RELEASE PARAMETERS
River Flow Rate, (fi3/sec) : 1.2E+05  Months/Year Irrigated : 6.0E+00

Reconcentration Ratio  : 1.0E+00  Irrigation Rate
Mixing Ratio : L.OE+00  (liters/m2/month) : 1.5E+02

Input Prepared By: Date:

Input Checked By: Date:




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8

Page 2

---- WATER RELEASE OF EACH RADIONCLIDE PER 70-YR PERIOD (Ci)

Radio-

Period/ Pertod/ Period/ Period/ Period/
nuclide Activity Activity Activity Activity Activity

C14

TC99

33 1.1IE+00 34 1.4E+00 35 1.4E+00 36 1.4E+00 37 1.4E+00

38
43
48
33
58
63
68
73
78
83
88
93
98
103
108
113
118
123
128
133
138
143

1.4E+00 39
1.4E+00 44
1.4E+00 49
1.4E+00 54
1.4E+00 59
1.4E+00 64
1.4E+00 69
1.4E+00 74
1.4E+00 79
1.4E+00 84
1.4E+00 89
1.4E+00 94
1.4E+00 99
1.4E+00 104
1.4E+00 109
1.4E+00 114
1.4E+00 119
1.4E+00 124
1.4E+00 129
1.4E+00 134
1.4E+00 139
1.3E+00

1.4E+00 40
1.4E+00 45
1.4E+00 50

1.4E+00 55

1.4E+00 60
1.4E+00 65
1.4E+00 70
1.4E+00 75
1.4E+00 80
1.4E+00 85
"1.4E+00 90
1.4E+00 95

1.4E+00 41
1.4E+00 46
1.4E+00 51
1.4E+00 56
1.4E+00 61
1.4E+00 66
1.4E+00 71
1.4E+00 76
1.4E+00 81
1.4E+00 86
1.4E+00 91
1.4E+00 96

1.4E+00 42 1.4E+00
14E+00 47 1.4E+00
14E+00 52 1.4E+00
14E+00 57 1.4E+00
1.4E+00 62 1.4E+00
1.4E+00 67 1.4E+00
14E+00 72 1.4E+00
1.4E+00 77 1.4E+00
1.4E+00 82 1.4E+00
1.4E+00 87 1.4E+00
1.4E+00 92 1.4E+00
1.4E+00 97 1.4E+00

1.4E+00 100 1.4E+00 101 1.4E+00 102 1.4E+00

1.4E+00 105
1.4E+00 110
1.4E+00 115
1.4E+00 120
1.4E+00 125
1.4E+00 130
1.4E+00 135
1.4E+00 140

1.4E+00 106 1.4E+00 107
1.4E+00 111 1.4E+G0 112
1.4E+00 116 1.4E+00 117
1.4E+00 121 1.4E+00 122
1.4E+00 126 1.4E+00 127
1.4E+00 131 1.4E+00 132
1.4E+00 136 1.4E+00 137
1.4E+00 141 1.4E+00 142

1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00
1.4E+00

33 1.8E+01 34 23E+01 35 2.3E+01 36 2.3E+01 37 2.3E+01
38 2.3E+01 39 2.3E+01 40 23E+01 41 2.3E+01 42 2.3E+01
43 23E+01 44 23E+01 45 2.3E+01 46 2.3E+01 47 2.3E+01
48 2.3E+01 49 23E+01 50 2.3E+01 51 2.3E+01 52 2.3E+01
33 23E+01 54 2.3E+01 55 23E+01 56 2.3E+01 57 2.3E+0!]
58 2.3E+01 59 2.3E+01 60 2.3E+01 61 2.3E+01 62 2.3E+01
63 23E+01 64 2.3E+01 65 2.3E+01 66 2.3E+01 67 2.3E+01



68 2.3E+01
73 2.3E+01
78 2.3E+01
83 2.3E+01
88 2.3E+01
93 2.3E+01
98 2.3E+01

71 23E+01 72 2.3E+01
76 2.3E+01 77 2.3E+01
81 2.3E+01 82 2.3E+01
86 2.3E+01 87 2.3E-+01
89 2.3E+01 90 2.3E+01 91 2.3E+01 92 2.3E+01
94 2.3E+01 95 2.3E+01 96 2.3E+01 97 2.3E+01
99 2.3E+01 100 2.3E+01 101 2.3E+01 102 2.3E+01

69 2.3E+01 70 2.3E+01
74 2.3E+01 75 2.3E+01
79 2.3E+01 80 2.3E+01
84 23E+01 85 2.3E+01

103 2.3E+01 104 2.3E+01 105 2.3E+01 106 2.3E+01 107 2.3E+01
108 2.3E+01 109 2.3E+01 110 2.3E+01 111 2.3E+01 112 2.3E+01
113 2.3E+01 114 2.3E+01 115 2.3E+01 116 2.3E+01 117 2.3E+01
118 2.3E+01 119 2.3E+01 120 2.3E+01 121 2.3E+01 122 2.3E+01
123 2.3E+01 124 2.3E+01 125 2.3E+01 126 2.3E+01 127 2.3E+01
128 2.3E+01 129 2.3E+01 130 2.3E+01 131 2.3E+01 132 2.3E+01
133 2.3E+01 134 2.3E+01 135 2.3E+01 136 2.3E+01 137 2.3E+01
138 2.3E+01 139 2.3E+01 140 2.3E+01 141 2.3E+01 142 2.3E+01

143 2.2E+01

1129 33 1.1E-02 34 14E-02 35 1.4E-02 36 1.4E-02 37 1.4E-02

38 1.4E-02
43 1.4E-02
48 14E-02
53 1.4E-02
58 1.4E-02
63 1.4E-02
68 1.4E-02
73 1.4E-02
78 1.4E-02
83 1.4E-02

39
44
49
54
59
64
69
74
79
84

1.4E-02 40
1.4E-02 45
1.4E-02 50
1.4E-02 55
1.4E-02 60
1.4E-02 65
1.4E-02 70
1.4E-02 75
1.4E-02 80
1.4E-02 85

1.4E-02 41
1.4E-02 46
1.4E-02 51
1.4E-02 56
1.4E-02 61
1.4E-02 66
1.4E-02 71
1.4E-02 76
1.4E-02 81
1.4E-02 86

1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02

42 1.4E-02
47 1.4E-02
52 1.4E-02
57 1.4E-02
62 1.4E-02
67 1.4E-02
72 1.4E-02
77 1.4E-02
82 14E-02
87 1.4E-02

38
93
98
103
108
113
118
123
128
133
138
143
U238

1.4E-02
1.4E-02 94
1.4E-02 99
1.4E-02 104
1.4E-02 109
1.4E-02 114
1.4E-02 119
1.4E-02 124
1.4E-02 129
1.4E-02 134
1.4E-02 139
1.3E-02

89

1.4E-02 90 1.4E-02 91
1.4E-02 96

1.4E-02 95

1.4E-02
1.4E-02

92
97

1.4E-02
1.4E-02

1.4E-02 100 1.4E-02 101 1.4E-02 102 1.4E-02
1.4E-02 106 1.4E-02 107

1.4E-02 105
1.4E-02 110
1.4E-02 115
1.4E-02 120
1.4E-02 125
1.4E-02 130
1.4E-02 135
1.4E-02 140

1.4E-02 111

1.4E-02 112

1.4E-02 116 1.4E-02 117

1.4E-02 121

14E-02 122

1.4E-02 126 1.4E-02 127

1.4E-02 131

14E-02 132

1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02
1.4E-02

14E-02 136 1.4E-02 137 14E-02

1.4E-02 141

1.4E-02 142

33 4.2E-01 34 5.2E-01 35 5.2E-01 36 5.2E-01 37
38 5.2E-01 39 5.2E-01 40 5.2E-01 41 52E-01 42 5.2E-01
43 52E-01 44 52E-01 45 5.2E-01 46 5.2E-01 47 5.2E-01
48 5.2E-01 49 52E-01 50 5.2E-01 51 5.2E-01 52 5.2E-01
53 52E-01 54 5.2E-01 55 5.2E-01 56 5.2E-01 57 5.2E-01
58 5.2E-01 59 5.2E-01 60 5.2E-01 61 5.2E-01 62 5.2E-01

1.4E-02

5.2E-01



5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01

63
68
73
78
83
88
93

64
69
74
79
84
89
94

5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01
5.2E-01

65 5.2E-01
70 5.2E-01
75 5.2E-01
80 5.2E-01
85 5.2E-01
90 5.2E-01
95 5.2E-01

66 5.2E-01
71 5.2E-01
76 5.2E-01
81 5.2E-01
86 5.2E-01
91 5.2E-01
96 5.2E-01

67 5.2E-01
72 5.2E-01
77 5.2E-01
82 5.2E-01
87 5.2E-01
92 5.2E-01
97 5.2E-01

5.2E-01 100 5.2E-01 101 5.2E-01 102 5.2E-01
5.2E-01 106 5.2E-01 107 5.2E-01
5.2E-01 111 5.2E-01 112 5.2E-0i
5.2E-01 116 5.2E-01 117 5.2E-01
5.2E-01 121 5.2E-01 122 5.2E-01
5.2E-01 126 5.2E-01 127 5.2E-01
5.2E-01 131 5.2E-01 132 5.2E-01
5.2E-01 136 5.2E-01 137 5.2E-01
5.2E-01 141 5.2E-01 142 5.2E-01

5.2E-01 99
5.2E-01 104 5.2E-01 105
5.2E-01 109 5.2E-01 110
5.2E-01 114 5.2E-01 115
5.2E-01 119 5.2E-01 120
5.2E-01 124 52E-01 125
5.2E-01 129 5.2E-01 130
5.2E-01 134 5.2E-01 135
138 5.2E-01 139 5.2E-01 140
143 4.9E-01
NP237 33 3.3E-02 34 4.2E-02 35 4.2E-02 36 4.2E-02 37 4.2E-02
38 4.2E-02 39 4.2E-02 40 4.2E-02 41 4.2E-02 42 4.2E-02
43 42E-02 44 42E-02 45 4.2E-02 46 42E-02 47 4.2E-02
48 4.2E-02 49 4.2E-02 50 4.2E-02 51 4.2E-02 52 4.2E-02
53 4.2E-02 54 4.2E-02 55 4.2E-02 56 4.2E-02 57 4.2E-02
58 4.2E-02 59 4.2E-02 60 4.2E-02 61 4.2E-02 62 4.2E-02
63 4.2E-02 64 4.2E-02 65 4.2E-02 66 4.2E-02 67 4.2E-02
68 4.2E-02 69 4.2E-02 70 42E-02 71 4.2E-02 72 4.2E-02
73 4.2E-02 74 4.2E-02 75 42E-02 76 4.2E-02 77 4.2E-02
78 4.2E-02 79 4.2E-02 80 4.2E-02 81 4.2E-02 82 4.2E-02
83 4.2E-02 84 4.2E-02 85 4.2E-02 86 4.2E-02 87 4.2E-02
88 4.2E-02 89 4.2E-02 90 4.2E-02 91 4.2E-02 92 4.2E-02
93 4.2E-02 94 4.2E-02 95 4.2E-02 96 4.2E-02 97 4.2E-02
08 4.2E-02 99 4.2E-02 100 4.2E-02 101 4.2E-02 102 4.2E-02
103 4.2E-02 104 4.2E-02 105 4.2E-02 106 4.2E-02 107 4.2E-02
108 4.2E-02 109 4.2E-02 110 42E-02 111 4.2E-02 112 4.2E-02
113 4.2E-02 114 4.2E-02 115 4.2E-02 116 4.2E-02 117 4.2E-02
118 4.2E-02 119 4.2E-02 120 4.2E-02 121 4.2E-02 122 4.2E-02
123 4.2E-02 124 4.2E-02 125 4.2E-02 126 4.2E-02 127 4.2E-02
128 4.2E-02 129 4.2E-02 130 4.2E-02 131 4.2E-02 132 4.2E-02
133 4.2E-02 134 4.2E-02 135 4.2E-02 136 4.2E-02 137 4.2E-02
138 4.2E-02 139 4.2E-02 140 4.2E-02 141 4.2E-02 142 4.2E-02
143 3.9E-02

98
103
108
113
118
123
128
133




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 3

---- POPULATION DATA

Population for Chronic Waterborne Release at the following Times A.D.:

Time Population

1990. 2.9E+05
2100. 3.9E+05
2200. 4.3E+05
2300. 4.7E+05
2990. 1.3E+06
11900. 4.9E+06




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 yeéars

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 ' Page 4

Lifetime Effective Cumnulative Dose Equivalent as 2 Function of Time

Period Year Dose
until until
34 4300, 1.68E+01
35 4370. 3.84E+01
36 4440, 6.03E+01
37 4510. 8.25E+01
38 4580. 1.05E+02
39 4650, 1.28E+02
40 4720, 1.51E+02
41 4790. 1.75E+02
42 4860. 1.99E+02
43 4930. 2.23E+(02
44 5000. 2.48E+02
45 5070. 2.73E+02
46 5140. 2.98E+(2
47 5210. 3.24E4+02
48 5280. 3.50E+02
49 5350. 3.76E+(02
50 5420. 4.03E+02 . .
51 5490, 4.30E+02
52 5560. 4.57E+02
53 5630. 4.85E+02
54 5700. 5.13E+02
55 5770. 541E+02
56 5840. 5.70E+02
57 5910. 5.99E+02
58 5980, 6.28E+02
59 6050. 6.58E+02
60 6120. 6.88E+02
61 6190. 7.18E+02

62 6260. 7.49E+02




63
64
65
66
67
68
69
70
71
72
73
74
75

6330.
6400.
6470.
6540.
6610.
6680.
6750.
6820.
6890.
6960.
7030.
7100.
7170.

7.80E+02
8.11E+02
3.43E+02
8.75E+02
9.08E+02
9.41E+02
9.74E+02
1.01E+03
1.04E+03
1.08E+03
1.11E+03
1.14E+03
1.18E+03




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 5

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
76 7240. 1.21E+03
77 7310. 1.25E+03
78 7380. 1.29E+03
79 7450. 1.32E403
80 7520. 1.36E+03
81 7590. 1.40E+03
82 7660, 1.44E+03
83 7730. 1.47E+03
84 7800. 1.51E+03
85 7870. 1.55E+03
86 7940. 1.59E+03
87 8010, 1.63E+03
88 8080. 1.67E+03
89 8150. 1.71E+03
90 8220. 1.75E+03
91 8290. 1.79E+03
92 8360. 1.83E+03
93 8430. 1.87E+03
94 8500. 1.91E+03
95 8570. 1.95E+03
96 8640. 2.00E+03
97 8710. 2.04E+03
98 8780. 2.08E+03
9% 8850. 2.12E+03
100 8920. 2.17E+03
101 8990. 2.21E+03
102 9060. 2.26E+03
103 9130. 2.30E+03
104 9200. 2.35E+03

105 9270. 2.39E+03



106 9340. 2.44E+03

107 9410. 2.48E+03
108 9480. 2.53E+03
109 9550. 2.58E+03
110 9620. 2.62E+03
111 9690. 2.67E+03
112 9760. 2.72E+03
113 9830. 2.77E+03
114 9960. 2.82E+03
115 9970. 2.86E+03
116 10040. 2.91E+03
117 10110. 2.96E+03

118 10180. 3.01E+03




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 6

Lifetime Effective Cumulative Dose Equivalent as a Function of Time

Period Year Dose
119 10250, 3.06E+03
120 10320. 3.11E+03
121 10390. 3.16E+03
122 10460. 3.21E+03
123 10530. 3.27E+03
124 10600. 3.32E+03
125 10670, 3.37E+03
126 10740, 3.42E+03
127 10810, 3.48E+03
128 10880, 3.53E+03
129 10950. <3.58E+03
130 11020. 3.64E+03
131 11090. 3.69E+03
132 11160. 3.74E+03
133 11230. 3.80E+03
134 11300. 3.85E+03
135 11370. 3.91E+03
136 11440. 3.97E+03
137 11510. 4 02E+03
138. 11580. 4.08E+03
139 11650. 4.14E+03
140 11720. 4.19E+03
141 11790. 425E+03
142 11860. 431E+03
143 11930.  4.37E+03

144 . '12000. C‘FED

Dose in units of person-rem;




that is the cumulative population dose received by the local population
over 10,000 years with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long~Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 7

Cumulative Population Dose Equivalent by Radionuclide

Annual
Effective Effective Percent
Radio- Dose External Dose  Of Total
nuclide Equivalent Dose Equivalent Dose

C 14 98FE+01 4.5B-03 9.8E+01 2
TC99  2.9E+03 1.8E-03 2.9E+03 66
1129 4.0E+01 1.3B-04 4.0E+01 0

U 238 3.6E+02 7.4E-05 3.6E+02 8
TH234 3.8E-02 4.9E-02 B8.7E-02 0
PA234 13E-04 7.7E-03 7.8E-03 0
NP 237 1.0E+03 5.1E-03 1.0E+03 2
PA 233 1.0E-02 1.2E-01 1.3E-01 0

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 8

Maximum Dose Increment Received By Population
In Year 12000 (70-yr Time Period Number No: 143)

Weighted
Cumulative Cumulative
Dose Weighting Dose
Organ  Equivalent - Factors Equivalent

Gonads 7.6E+00 2.5E-01 1.9E+00
Breast 5.5E+00 1.5E-01 8.3E-01

R Marrow  3.5E+01 1.2E-01 4.2E+00
Lung 5.5E+00 1.2E-01 6.6E-01
Thyroid 1.2E+02 3.0E-02 3.6E+00
Bone Sur  3.7E+02 3.0E-02 1.1E+01
Stomach  4.4E+02 6.0E-02 2.6E+01
LL Int.  7.7E+01 6.0E-02 4.6E+00
Kidneys  3.2E+01 6.0E-02 1.9E+00
UL Int. 29E+01 6.0E-02 1.8E+00
Liver 1.9+01 6.0E-02 1.1E+00

Cumulative Effective Dose Equivalent 5.8E+01
External Dose 2.5E-03

Lifetime Effective Cumulative
Dose Equivalent 5.8E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY i)ose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release
Release from time 1990. A.D. onward for 10,000 vears
Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)

Executed on: 06/18/96 at 10:54:54.8 Page 9

Maximum Dose Increment Received By Individual (rem)
In Year 12000 (70-yr Time Period Number No: 43)

Annual
Effective Effective Percent
Radio- Dose External Dose Of Total
nuclide Equivalent Dose Equivalent Dose

C 14  26E-07 1.2E-11 2.6E-07 2
TC99  7.9E-06 4.8E-12 7.9E-06 66
I 129 1.1E-07 3.4E-13 1.1E-07 0
U 238 9.6E-07 2.0E-13 9.6E-07 8
TH234 1.0E-10 1.3E-10 2.3E-10 0
PA 234 34E-13 2.1E-11 2.1E-11 0

NP 237 27E-06 14E-11 2.7E-06 23
PA233 27E-11 3.2E-10 3.5E-10 0




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 10

Population Internal Dose To Organ by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)

Radionuclide Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

C 14 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.3E+00 1.6E+00 1.6E+00 1.3E+00
TC 99 4.0E+00 4.4E+02 7.9E+00 2.7E+01 7.1E+01 4.8E+00 4.8E+00 4.0E+00
I 129 1.2E-03 1.7E-03 1.0E-03 1.0E-03 1.0E-03 1.4E-03 1.5E-03 9.4E-04

U 238 1.8E-01 2.5E-01 3.6E-01 1.2E+00 3.6E-+00 6.4E+01 4.3E+00 1.7E-01

TH 234 3.7E-06 1.4E-04 3.3E-04 2.0E-03 5.9E-03 2.8E-06 2.4E-06 3.1E-07
PA 234 4.3E-08 2.1E-06 4.3E-06 9.0E-06 7.4E-06 7.8E-08 2.2E-07 6.6E-08
NP 237 1.9E-03 1.7E-02 4.2E-02 2.3E-01 7.0E-01 3.0E+02 2.5E+01 2.1E+00
PA 233 5.8E-07 3.9E-05 1.1E-04 4.9E-04 1.4E-03 1.4E-~05 9.6E-06 2.9E-06

Total internal  5.5E+00 4.4E+02 9.6E+00 2.9E+01 7.7E+01 3.7E+02 3.5E+01 7.6E+00

Radionuclide Ovaries Muscle Thyroid Kidneys Liver

C 14 1.3E+00 1.3E+00 1.3E+00 0.0E+00 0.0E+00
TC 99 4.0E+00 4.0E+00 1.0E+02 0.0E+00 5.5E+00
I 129 1.0E-03 2.5E-03 1.8E+01 0.0E+00 0.0E+00
U 238 1.8E-01 1.7E-01 1.8E-01 3.2E+01 0.0E+00

TH 234 3.9E-06 4.5E-07 4.0E-08 0.0E+00 5.5E-07
PA 234 9.4E-07 1.4E-07 5.1E-09 2.3E-07 1.7E-07
NP 237 2.1E+00 1.7E-03 1.2E-03 0.0E+00 1.3E+01
PA 233 3.5E-05 3.7E-06 6.9E-08 4.7E-06 3.3E-06

Total internal  7.6E+00 5.5E+00 1.2E+02 3.2E+01 1.9E+01

Population Air Submersion and External Incremental Dose by Radionuclide
In Year 12000 (70-yr Time Period Number No: 143)




Air i
Submer- Exter-
Radionuclide sion nal

C 14 7.4E-11 5.9E-05
TC 99 2.0E-11 2.4E-05
I 129 2.8E-12 1.7E-06
U 238 1.6E-12 9.8E-07
TH 234 2.6E-10 6.5E-04
PA 234 3.7E-11 1.0E-04
NP 237 1.3E-11 6.7E-05
PA 233 2.1E-10 1.6E-03

Total external 6.2E-10 2.5E-03

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.




DITTY Dose Calculation Program
(GENII Version 1.485 3-Dec-90)

Integrated population dose calculated for chronic liquid release

Release from time 1990. A.D. onward for 10,000 years

Case title: DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ In Situ Combo)
Executed on: 06/18/96 at 10:54:54.8 Page 11

Population Internal Dose To Organ by Exposure Pathway

In Year 12000 (70-yr Time Period Number No: 143)

Pathway Lung Stomach S Int. UL Int. LL Int. Bone Su R Marro Testes

Inhalation 1.3E-02 3.7E-05 2.6E-05 2.7E-05 3.0E-05 1.2E-02 9.9E-04 1.2E-04

Ingestion (Terr) 4.5E+00 4. 3E+02 8 4E+00 2.7E+01 7.3E+01 1.8E+02 1.9E+01 5.4E+00
Ingestion (Aqua) 8.2E-01 1.1E+00 8.4E-01 9.4E-01 1.2E+00 1.2E+02 1.1E+01 1.7E+00
Drinking Water 1.9E-01 8.5E+00 3.4E-01 1.0E+00 2.8E+00 7.3E+01 5,7E-+00 5.4E-01

Total internal 5.5E+00 4.4E+02 9.6E+00 2.9E+01 7.7E+01 3.7E+02 3.5E+01 7.6E+00

Pathway Ovaries Muscle Thyroid Kidneys Liver

Inhalation  1.2E-04 2.6E-05 3.0E-05 2.2E-05 5.4E-04
Ingestion (Terr) 5.4E+00 4.5E+00 1.2E+02 2.0E+01 1.1E+01
Ingestion (Aqua) 1.7E+00 8.2E-01 8.9E-01 5.4E-01 5.4E+00
Drinking Water 5.4E-01 2.0E-01 3.8E+00 1.1E+01 2.3E+00

Total internal 7.6E+00 5.5E+00 1.2E+02 3. 2E+01 1.9E+01

Dose in units of person-rem;
that is the cumulative population dose received by the local population
with an assumed 70-yr individual lifetime.



DITTY Long-Term Surface Water Release TWRS-EIS (Ex Situ Exten. Sepa.)
5

Cl14

1129

NP237

TC99

U238

&INPUT IWAT=1, IPATH=2, LUW=1, IPOPL=2,
CFLO=120000.,
RM=1.0, TZ=1990., TZR=0.,
PL1(1)=294830.,391538.,431210.,469891.,1273208.,4932964.,
TL(1)=1990., 2100.,2200.,2300.,2990.,11900.,
NTL=6,
USAGE(1)=0.3,0.,0.,0.,438.,17.,17.,
CONSUM(1)=15.,276.,20.,230.,40.,30.,8.5,
EXTIM=2920.,MOPYR=6, RIRR=150.,
GRWP(1)=90.,90.,90.,30.,3*90.,
YELD(1)=1.5,4.,0.84,1.3,3*0.84,

&END

5

Cc1i4 5

1990. 0.0

4244, 0.0

4245. 0.0183

8995. 0.0183

8996. 0.0

1129 5

1990. 0.0

4244. 0.0

4245.  0.0001

8995. 0.0001

8996. 0.0

NP237 5

1990. 0.0

4244. 0.0

4245. 0.00023

8995. 0.00023

8996. 0.0

TC99 5

1990. 0.0

4244. 0.0

4245. 0.1126

8995. 0.1126

8996. 0.0

U238 5



1990.
4244,
4245.
8995.
8996.

0.0
0.0
0.0064
0.0064
0.0




