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ﬁﬁﬁﬁﬁﬁ — Table 6-43. Total Carbonate Concentration Calculation Verification for the Median Value Simulation

— \— Calculated CO;
Y Concentration Mode! CO; C ati
A 1 Observed pH (molal (o o
Always Drip C6.7284) 0.04253 ‘
________ :\Tten‘nme.nt Drip 6.7445 0.04414 0.04414
ever Drip 6.7107 0.04084 0.04084
B Table 6-38. Input Parameters for In-Package Chemlstry Calcuiations
"""""" TSPA Parameter Description P Value Reference )
Rel_diss_rate Glass dissolution rate for | 1 Data developed was applicabie to r_.___-———-
I CDSP packages CDSP packages and no glass
composition correction is needed.
| lonic_Str_ lonic strength in CSNF Beta Distribution CRWMS M&O 2000 [129287],
CSNF_early waste packages at early | Min=2.757E-03 Table 16
O times in mol/kg Max=2.922E-03  —
Mean=2.821E-03
Std Dev=5.1716E-05
T | donic_Str_ lonic strength in CSNF Beta Distribution CRWMS M&O 2000 [128287],
CSNF_late waste packages at late Min=2.827E-03 Table 17
=Ny times in molkkg Max=3.943E-01
Mean=0.484E-02
R Std Dev=0.13026125 B —
tonic_Str_ ionic strength in CDSP Beta Distribution CRWMS M&O 2000 [129287),
CDSP_early waste packages at early | Min=2.537E-03 Table 18 [ —
T times in mol/kg Max=3.479E-03
Mean=3.179E-03
P Std Dev=2.764E-04 ——
lonic_Str_ lonic strength in CDSP Beta Distribution CRWMS M&O 2000 [129287],
. | CDSP_iate waste packages atearly | Min=7.860-E-03 Table 19 ————
times in molkg Max=1.353
Mean=3.384E-01
—— Std Dev=4.764E-01
ci Chloride ion 2.014E-04 CRWMS M&O 2000 {129287],
JE— concentration in mol/kg Section 6.4.2 _
log_fO2 Log Oxygen Fugacity -0.7 CRWMS M&O 2000 [1298287],
O Table 20
log_fCO2 Log Carbon Dioxide -3.0 CRWMS M&O 2000 [129287),
Fugacity Table 20 —
Total_CO3 Total Carbonate 10%474107"0%10%H  } CRWMS M&O 2000 [129287],
Concentration in molkg { | 102510 /] Table 14 R
.

DTN: MO9911SPACDP37.001 [138569)]
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T ~ 3 Table 6-55. Solubility Limits for the Elements Considered in the TSPA-SR Mode! (Continued)
F;L P m'& M 1 nd& alz% yune e = 0195
7 4 TSPA
_M__.__Q_fﬂ_ _&ze_'lk‘d/’a = 2. /742, ol oz Hhz Description Par Parameter Value Reference/DTN
7
C, " |Ra Sotubiity in mg/L Not in Model  [0.52 » CRWMS M&O 2000 [143569],
/ﬂ/—(&)( A ’h/w-pg_ Table 19 )
/ DTN: MOOOO4SPASOL10.002 =
[151713)
L F L Sn Solubility in mg/L. Notin Model  5.934E-03 ?:Q’fé“ﬂ? M&O 2000 [143569), e
RN = —_— AN DTN: MOD004SPASOL10.002
= [151713]
Sr Solubility in mg/L Solubility_Sr  |8.76E04 CRWMS M&O 2000 [143569], o
X Table 19
, DTN: MOOOO4SPASOL10.002
B(mta) —a — p=¢, = 3(0.024¢) ~ 0.0/5~ _o.]942 [151713] ——
= Tc Solubility in mg/L Solubility_Tc  [9.89E04 CRWMS M&O 2000 [143569),
=—0. 18IS~ Table 19 e
DTN: MOODD4SPASOL10.002
bet= a zcs b, by A (1517131 3
J Th Solubility in mg/L Solubility_Th  [2.32 CRWMS M&O 2000 [143569],
Table 19
I DTN: MOOOO4SPASOL10.002
] ABT7T3]
Clackt. QQM_QM w7 4«% 4 ~£0, M 3/ Logarithm of U Solubility in |Log_Sol_U_a |7.9946-2.6963pH CRWMS M&O 2000 [143569},
mglL. +0,4292pH’ - 1.6286l0g Table 18
d 75#4-SK. Wﬂ This equation is not fooz+ 0.0085T+0.4161pHxlog {DTN: MOOOO4SPASOL10.002
applicable for temperatures feoz-0.0061pHXT—0.0022l0g {[151713)]
labove 90°C feoaXT
Table 6-60. Verification of the TSPA-SR Model Solubility Limit Calcutations for U, Am, and Np Zr Solubility in mg/L Notin model  |6.20E-05 CRWMS M&O 2000 [143568],
Table 18
TN: MOOO04SPASOL10.002
TSPA Temp CO. F ity Manual Model [915:‘71 3]
Parameter Location pH {K) atm Calculation Value
— (:solubility_U> CSNF, Bin 4, \61@ i@ 0.001 q 2‘46305 2.4634
iways Drjj
——— | Solubility_U | CDSP, Bin 4, 88573 | 295.46 0.001 1056.1 1056.2 - {
Always Drip } ol 6 W
~——— | Solubliity_U_ | CSNF, Bin 4, 7.0734 | 208.15 0.007 3.1439 3.1440 s 6-5% - D / é
Invert Always Drip ~
. | Solubiity_U_ | CDSP,Bina, | 7.0732 | 208.15 0.001 3.1431 31430 ,@n . a/m ) = F.99¢6 ~ 2.6%3 ﬂ/'/ +5 0. "’19?0”
Invert Always Drip g @
Solubility_Np | CSNF, Bin 4, 6.7436 | Not Not 19.599 19.598 -/ 6 é.é?f + 0.0095 7
Always Drip Applicable Applicable €z, %. (_5)
Solubility_Np | CDSP, Bin 4, 8.8573 | Not Not 0.1508 0.1508 7+ oy /é/ H x N, ___.__0_-_@.__,/’—&—’5-2———
Always Drip Applicable Applicable =0
Solubility_Np_ | CSNF, Bin 4, 7.0734 | Not Not 9.1713 9.1709 — 2 7
—A‘\ Invert Always Drip Applicable Applicable 0. 02 Vi 7%03 X
§ t olubility_Np__ { CDSP, Bin 4, 7.0732 | Not Not 9.1755 8.1757 "7‘
nvert Always Drip Applicable Applicable e A
Solubility_Am | CSNF, Bin 4, 6.7436 | Not | 0.001 1.4203 1.4200 , =
PR \ Aiways Drip Applicable N, / ’ - '?. 6?6-? )( é ?‘/Zé - - /4?. /XZ'?
Solubility_Am | CDSP, Bin 4, 8.8573 | Not 0.001 0.2619 0.2620 z
.| Always Drip Applicable e e A ¢ o. ‘/1.91 X f [ 7‘/3‘4) 19 s7, X ‘/
Solubility_Am | CSNF, Bin 4, 7.0734 | Not 0.001 0.2374 0.2374 )
Invert Always Drip Applicable ! k4 "/ g Zgé X /@, 8 ( 0-001 = . $855
Solubility_Am | CDSP, Bin 4, 7.0732 | Not 0.001 0.2376 0.2376
Invert Always Drip Applicable N 0 0095 X ( lq{ 56 /{) = 5078

N R

0. 4l X ({L7436) ¥ .ﬂgﬂ(a.aol) = - $. 480




bt —0o0st X (£7Y26) X (225.5%) = =10, tbso
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}L____ dw q/;olﬂ’{ [ AsoF
./%_ (sby) = Y/ﬁ?{ = 77%— = 0.37Hes

)

. Xy
2.4430 [ (0510

\

N

b Takb b-62

I@clems A B E [} H
580335  -18.0422 1.4744 -6.0032 -0.7005  0.1162 0.1148 h
Global:
1coz 0.001
Time {yrs) 100,000
Bin4
Temp_CSNF_WP 295.927887
Temp_CDSP_WP 295.774109
Temp_CSNF_Inv 298.15
Temp_CDSP_lnv 298.15
Environment: Always Drip
pH_CSNF
pH_CDSP 5880
pH_invert (CSNF} 7.0507
pH_Invert (CDSF) 7.0508
Solubility_U (CSNF) C8394.9745§)
Solubifity_U (CDSP) 1158.8833
Solubitity._Np (CSNF) 38943.0377
Solubility_Np (CDSF) 0.14309684
Solubility_Arm (CSNF) 2.4709E+21
Solubility_Am (CDSP) 0.29200901
Solubility_U_Invert (CSNF} 8.04737253
Solubility_U_tnvert (CDSP) 3.04778459
Sotubifity._Np_| lnvert {CSNF) 9.66339715
9.66117233
0.2636994
0.26357584

pH_CSNF 69008
—— . pH_CDSP 5.0199
Tl coluwbddin— i b-b0 ik, b Hew oo st s o e /
4 1 g
L' Solubility_U (CSNF} 2.80381534 i
ﬂ - A - &_Q@M 4l M . Solabity_U (CDSF) 12.1391558 \ /
A‘ AN Solubility_Np (CSNF) 13.6624891 %
- ‘ # Solubliity_Np (CDSP) 1037,36078
72 A /s sinel M s (// 7l SA (. e Solubilty_Am (CSNF) 056585567
(/74 Solubility_Am (CDSP) 167635862
Solubllty_U_invert (CSNF) 304737253
Csw) = ke //6/ 24YsY f Vs, £ 2436 ) aal /= 23925 I Solubilty_U_invert (CDSF) 304778459 K\
Solubliity_Np_Invert (CSNF) 9.66339715
Mb > % ( s 29 § 5 6 /< ) .772 . / _ gilublll_ly_Np_lnven (CDSP) 9.66117233
M"w_ == W. ”‘ pé lublity_Am_Invert (CSNF) 0.2636994
U d X ?7 / A’ Solubliity_Am_invert (CDSF) 0.26357584
4 / 30/ ﬂw, Environment: Ne Drip
PH_CSNF 6.8806
pH_CDSP 88608
M_ / A.AAQ M’M — — pH_lnvert (CSNF) 7.0507
L o M—-— S22z oH_invert (CDSF) 7.0508
' 7’@ TSP -SK. . W ,%‘2,4, . (/74'_4 '/ > il Solubifty_U (CSNF) 277189084 '
% W - K‘ /(‘/—-' V — T /:52 é Solubllity_U (CDSP) 1212,8851
[ A— ‘Solublity_Np (CSNF) 14.0032818
Table 6-101. Compari £ A ) : Solublity_Np (CDSP) 0.14012966
. parison of Abstraction Prescribed Input Parameter Values for Volcanic_Properties to Solubllity_Am (CSNF) 060011885
those Selected for Median Value Simulation - Solubilty_Am (CDSP) 0.80510729
Solubility_U_fnvert (CSNF) 3.04737253
— YT Solubllity_U_invert (CDSF) 304778459
SR Model Model Equation Abstractlon Value or Solubility_Np_nvert (CSNF} 0.66339715
. =Uato Solubility_Np_invert (CDSP) 9.66117233
L Parameter (if app ) Model Value [o] lated Value Solubility_Am_invert (CSNF) 0.2636994
Kd_VoI_Rev KDRN1 O_Median 0.05 ms /kg 0.05 m3 Ikg Solubility_Am_invert (CDSF) 0.26357584 .
Volcanic_MatrixPorosi | Direct input 0.19 0.18 /
M .
“\| Volcanic_Density Direct input 1940 kgim® | 1940 kg/m®
&Fracture_Perimeter Direct input 20m 20m
Fracture_Area ((10M(FPVO_Median*1{m- 0.020893 m*> | 0.020893 m’ O/
TN (10 FISVO_Median*t{m-1}))*1 m? E
—— \ S
Coating_Thickness Direct input 0.0001 m 0.0001 m
ating_Porosity Direct input 0.01 0.01 ‘
(T0"CORVO_Medi .
Kd_Vol_irr ( VO_Median- 8.67924 8.67926 m®kg
1)*Fracture_Area/Fracture_Perimeter/Coating |} m*/kg
—_— _Thickness-
rCoating_Porosity)/Volcanic_Density I —
l?ispersivity (10M(LDISP_Median*1{m-1}))*1 m 100 m 100m : /
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Comparison of Abstraction Prescribed |l;p§ Parameter Values to those Selected for
Median Value Simulation

Table 6-99.

Ll n,‘ﬁﬂm%//ﬂc#ﬁmwﬂdf%

CORVO Cumulative Probability Level | Value

Distribution

5 |

2.21 0 0.025308

il gy o (i e g e h T M)

0.039 0.04139
0.08125 0.77815

MMMA-'

0.2605 2 -
0.7605 24472 ||

4

L Ealy  hedl e L M%MM

1 29031

A
/zgmwm?M

" en et o GLZ/SM% e an

Aokl pfivr o ~ Mw\/ Tl 6T o /1-24&_.’//7

T osselion asalle f okl %’4%/

oA Are }M%WW”—MM‘

——M”“

Brneit Lowmissdotlan buite meedil coten At s

Cosito_swr¥ — 2 - 0S5 - p.2605 2./
2 HZ2. — 2. 0. 3605 0. 2605 Maa/lfy Lrsssastocdone. ovnt,
4 - M&u\.» M?‘[LMGMM o StegpiaZ
Covo_wX = 2. 2042 (4 Stz GAﬁs,x\ ______ &[ S, Aunediton of S Jail il i “"g‘?
4/ As 44»2_. £ 1Tkl _chomichio. are 4%‘”{
/(‘:Z_,VAK_.TM= 7 764/ . W MWWMWMw%

%Mwa%m




42, M/#ru/wém%/%m M#M

Vi M %Mw/;@m%v MM

76* A .-M,A_nj Amk

s/ 7;44 £-133 ma«w«z’é Lo

Mﬂ&/%mnm bufcmu--\a(ue

Z1

2. T oy MM&,,,,/M”& Leadel L

WMJM”M

oos"::rM‘# IS

fon Ao ot y égé&ﬂg‘f/m prsgns

5,%%4«- X

° WW{/M: T NZ’Z;‘\]/’ /Zu

| /@4) {/?/@o/.
7/

Mw ot V. [vyd = mB

MA /=) AMM’W witt 577@40\

A»—fg ocasd
%

o mp(—at) " | ,é_)

"7/ ﬂ’é/pe/




11

| m %Wz‘. vbloid_ i ool Hr Sl ot il

%Wﬂ%f%m ,/A«S/J s

Mnﬂf

‘ — AM el 2l e ™ AL il pn ke
___@g‘? ,4;&,4 . ) . \0\/\ ‘ o M
d ~> | ] EMET. (&) - Vs //W%M,
| L 7——V | /o/z/zoeé

et Fanil Loie_7; = 2

Trend i AMWM >

Aoy ’f““’”"””‘ Ll oo Yol 4/,%:,%

—/'MFA:&»L

= L

MAJ%Q-&M'M‘! V

v 0/// 7@%&'

A./—é) A,MS-——///’T'_/—-‘T'//)\?
G

%Wpﬁ At RMET Loeoilor -

%;ﬁ 4. ZM.ZMA 't%\waécwf
i Ao drwa. ta =(Tet To aﬁ)

e wa‘é"‘QJ"""‘:% (poatof) =

=%

%*M/d{m%l‘wﬁ g\
=T~ \\_:/ W%yj‘%ﬁ%
e 4 S
-2' / ~~~~~~ - g
4 ' A
—— d
7 y:(mg:r




CNWRA SINGLE DOCUMENT SUBMISSION FORM

Document Date:

04/27/2001

Document Type: CNWRA Scientific Notebooks and Supplemental Material

Availability: O Publicly Available O Non-Publicly Available

Title: Scientific Notebook No. 460: Total-Systems Performance Assessment
SR Calculation Verification (04/27/2001 through 10/12/2006)

Author Name: Wittmeyer G

Author Affiliation: | Center for Nuclear Waste Regulatory Analyses

Docket Number: WM-00011

License Number: Pre

Case/Reference
Number:

Document Report
Number:

Q200610130002 and Notebook Number 460

Keyword:

Comment: Best available copy.

Document m Non-Sensitive O Sensitive
Sensitivity: D Non-Sensitive - Copyright O Sensitive - Copyright

Text Source:

m No Text Source {Image only)
1 OCRed from scanned image - no corrections made
0 OCRed from scanned image - corrections made




