
Information Only

55L.f;)..19 

Date: February 22, 2013 

To: Chris Camphouse, MS 1395 (Org. 6211) 

[;j I] Sandia National Laboratories 
Operated for the U.S. Department of 

Energy by 
Sandia Corporation 

Carlsbad, New Mexico 88220 

Subject: Th(IV), Np(V), and Am(III) Baseline Solubilities and Th(IV) and Am(III) 
Solubility Uncertainties for the CRA-2014 PA 

Table 1 of this memorandum provides the parameter data entry information for 
the baseline solubilities of Th(IV), Np(V), and Am(III) for the WIPP P A Parameter Database for 
the CRA-2014 PA. These baseline solubilities are based on: (1) the concentrations of 
the organic ligands acetate, citrate, ethylenediaminetetraacetate (EDTA), and oxalate in two 
Waste Isolation Pilot Plant (WIPP) standard brines as a function of the volumes of these brines in 
the repository (Brush and Domski, 2013a); and (2) the Th(IV), Np(V), and Am(III) baseline 
solubilities predicted by EQ3/6 for these organic ligand concentrations (Brush and Domski, 
2013b, Tables 5 and 6). 

Table 1. Parameter Data Entry for the Baseline Actinide Solubilities for the CRA-2014 PA 
(Brush and Domski, 2013b, Tables 5 and 6). 

Parameter Description 

Oxidation state III model, 
solubility in the minimum 
volume of Salado brine 

Oxidation state III model, 
solubility in 2 x the minimum 
volume of Salado brine 

Material Property 

SOLMOD3 SOLSOH 

SOLMOD3 SOLSOH2 

Table 1 continued on next page 

Value Units 

2.59 X 10-6 M (mol/L) 

1.38 X 10-6 M 
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Table 1. Parameter Data Entry for the Baseline Actinide Solubilities for the CRA-2014 PA 
(Brush and Domski, 2013b, Tables 5 and 6) (continued). 

Parameter Description Material Property Value Units 

Oxidation state III model, SOLMOD3 SOLSOH3 9.74 X 10-7 M (mol/L) 

solubility in 3 x the minimum 
volume of Salado brine 

Oxidation state III model, SOLMOD3 SOLSOH4 7.69 X 10-7 M 

solubility in 4 x the minimum 
volume of Salado brine 

Oxidation state III model, SOLMOD3 SOLSOH5 6.47 X 10-7 M 

solubility in 5 x the minimum 
volume of Salado brine 

Oxidation state III model, SOLMOD3 SOLCOH 1.48 X 10-6 M 
solubility in the minimum 
volume of Castile brine 

Oxidation state III model, SOLMOD3 SOLCOH2 8.59 X 10-7 M 

solubility in 2 x the minimum 
volume of Castile brine 

Oxidation state III model, SOLMOD3 SOLCOH3 5.99 X 10-7 M 

solubility in 3 x the minimum 
volume of Castile brine 

Oxidation state III model, SOLMOD3 SOLCOH4 4.69 X 10-7 M 

solubility in 4 x the minimum 
volume of Castile brine 

Oxidation state III model, SOLMOD3 SOLCOH5 3.92 X 10-7 M 

solubility in 5 x the minimum 
volume of Castile brine 

Oxidation state IV model, SOLMOD4 SOLSOH 6.05 X 10-S M 
solubility in the minimum 
volume of Salado brine 

Table 1 continued on next page 
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Table 1. Parameter Data Entry for the Baseline Actinide Solubilities for the CRA-2014 PA 
(Brush and Domski, 2013b, Tables 5 and 6) (continued). 

Parameter Description Material Property Value Units 

Oxidation state IV model, SOLMOD4 SOLSOH2 6.06 X 10-8 M (mol/L) 

solubility in 2 x the minimum 
volume of Salado brine 

Oxidation state IV model, SOLMOD4 SOLSOH3 6.07 X 10-8 M 

solubility in 3 x the minimum 
volume of Salado brine 

Oxidation state IV model, SOLMOD4 SOLSOH4 6.07 X 10-8 M 

solubility in 4 x the minimum 
volume of Salado brine 

Oxidation state IV model, SOLMOD4 SOLSOH5 6.07 X 10-8 M 

solubility in 5 x the minimum 
volume of Salado brine 

Oxidation state IV model, SOLMOD4 SOLCOH 7.02 X 10-8 M 
solubility in the minimum 
volume of Castile brine 

Oxidation state IV model, SOLMOD4 SOLCOH2 7.14 X 10-8 M 

solubility in 2 x the minimum 
volume of Castile brine 

Oxidation state IV model, SOLMOD4 SOLCOH3 7.17 X 10-8 M 

solubility in 3 x the minimum 
volume of Castile brine 

Oxidation state IV model, SOLMOD4 SOLCOH4 7.19 X 10-8 M 

solubility in 4 x the minimum 
volume of Castile brine 

Oxidation state IV model, SOLMOD4 SOLCOH5 7.20 X 10-8 M 

solubility in 5 x the minimum 
volume of Castile brine 

Table 1 continued on next page 
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Table 1. Parameter Data Entry for the Baseline Actinide Solubilities for the CRA-2014 PA 
(Brush and Domski, 2013b, Tables 5 and 6) (continued). 

Parameter Description Material Property Value Units 

Oxidation state V model, SOLMOD5 SOLSOH 2.77 X 10-7 M (mol/L) 
solubility in the minimum 
volume of Salado brine 

Oxidation state V model, SOLMOD5 SOLSOH2 2.18 X 10-7 M 

solubility in 2 x the minimum 
volume of Salado brine 

Oxidation state V model, SOLMOD5 SOLSOH3 1.98 X 10-7 M 

solubility in 3 x the minimum 
volume of Salado brine 

Oxidation state V model, SOLMOD5 SOLSOH4 1.88 X 10-7 M 

solubility in 4 x the minimum 
volume of Salado brine 

Oxidation state V model, SOLMOD5 SOLSOH5 1.82 X 10-7 M 

solubility in 5 x the minimum 
volume of Salado brine 

Oxidation state V model, SOLMOD5 SOLCOH 8.76 X 10-7 M 
solubility in the minimum 
volume of Castile brine 

Oxidation state V model, SOLMOD5 SOLCOH2 7.39 X 10-7 M 

solubility in 2 x the minimum 
volume of Castile brine 

Oxidation state V model, SOLMOD5 SOLCOH3 6.86 X 10-7 M 

solubility in 3 x the minimum 
volume of Castile brine 

Oxidation state V model, SOLMOD5 SOLCOH4 6.60 X 10-7 M 

solubility in 4 x the minimum 
volume of Castile brine 

Table 1 continued on next page 
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Table 1. Parameter Data Entry for the Baseline Actinide Solubilities for the CRA-2014 PA 

(Brush and Domski, 2013b, Tables 5 and 6) (continued). 

Parameter Description 

Oxidation state V model, 
solubility in 5 x the minimum 
volume of Castile brine 

Material 

SOLMOD5 

Property 

SOLCOH5 

Value Units 

6.44 X 10-7 M (mol/L) 

Tables 2 and 3 of this memorandum provide the parameter data entry information for 

the uncertainties in the solubilities of Am(III) and Th(IV) predicted for the WIPP P A Parameter 

Database for the CRA-2014 PA. These uncertainties are based on the differences between the logs of 

the measured and predicted solubilities of Th(IV) and Am(III) (Brush and Domski, 20 13c ). 

Table 2 of this memorandum provides the cumulative distribution function (CDF) from 

the fourth column of Table 9 of Brush and Domski (20 13c ). This CDF defines the solubility multiplier 

SOL V AR for the oxidation state III model material SOLMOD3 in the WIPP PA Parameter Database for 

the CRA-2014 PA. 

Table 3 of this memorandum provides the CDF in the fourth column of Table 6 of Brush and 

Domski (2013c). It defines the solubility multiplier SOLVAR for the oxidation state IV model material 

SOLMOD4 in the WIPP PA Parameter Database for the CRA-2014 PA. 

Page 5 of9 



Information Only

Chris Camphouse - 6-

Table 2. CDF of the Differences between Measured and Predicted Nd(III) and Am(III) Solubilities for 
the CRA-2014 PA (Brush and Domski, 2013c, Table 9). This CDF will be used to define 
the solubility multiplier SOL V AR for the oxidation-state III model material SOLMOD3 in 
the WIPP P A Parameter Database. 

X 

-3.75 
-3.60 
-3.45 
-3.30 
-3.15 
-3.00 
-2.85 
-2.70 
-2.55 
-2.40 
-2.25 
-2.10 
-1.95 
-1.80 
-1.65 
-1.50 
-1.35 
-1.20 
-1.05 
-0.90 
-0.75 
-0.60 
-0.45 
-0.30 
-0.15 

0.00 
0.15 
0.30 
0.45 
0.60 
0.75 
0.90 

Table 2 continued on next page 
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P(D<X), 
CRA-2014 PA 

0.0000 
0.0031 
0.0093 
0.0124 
0.0139 
0.0170 
0.0263 
0.0340 
0.0355 
0.0448 
0.0572 
0.0788 
0.0896 
0.1020 
0.1128 
0.1360 
0.1577 
0.1747 
0.1947 
0.2148 
0.2287 
0.2535 
0.2643 
0.3029 
0.3462 
0.3926 
0.4420 
0.4915 
0.5286 
0.5487 
0.5935 
0.6445 
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Table 2. CDF of the Differences between Measured and Predicted Nd(III) and Am(III) Solubilities for 
the CRA-2014 PA (Brush and Domski, 2013c, Table 9) (continued). This CDF will be used 
to define the solubility multiplier SOL V AR for the oxidation-state III model material 
SOLMOD3 in the WIPP P A Parameter Database. 

X 

1.05 
1.20 
1.35 
1.50 
1.65 
1.80 
1.95 
2.10 
2.25 
2.40 
2.55 
2.70 
2.85 
3.00 
3.15 
3.30 
3.45 
3.60 
3.75 
3.90 
4.05 
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P(D <X), 
CRA-2014PA 

0.6584 
0.6754 
0.6986 
0.7172 
0.7465 
0.7666 
0.7883 
0.8130 
0.8253 
0.8439 
0.8671 
0.8964 
0.9134 
0.9304 
0.9490 
0.9614 
0.9799 
0.9892 
0.9892 
0.9954 
1.0000 
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Table 3. CDF of the Differences between Measured and Predicted Th(IV) Solubilities for 
the CRA-2014 PA (Brush and Domski, 2013c, Table 6). This CDF will be used to define 
the solubility multiplier SOL V AR for the oxidation-state IV model material SOLMOD4 in 
the WIPP P A Parameter Database. 

X 

-2.40 
-2.25 
-2.10 
-1.95 
-1.80 
-1.65 
-1.50 
-1.35 
-1.20 
-1.05 
-0.90 
-0.75 
-0.60 
-0.45 
-0.30 
-0.15 

0.00 
0.15 
0.30 
0.45 
0.60 
0.75 
0.90 
1.05 
1.20 
1.35 
1.50 
1.65 
1.80 
1.95 
2.10 
2.25 
2.40 
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P(D<X), 
CRA-2014 PA 

0.0000 
0.0108 
0.0162 
0.0270 
0.0324 
0.0541 
0.0919 
0.1297 
0.2108 
0.2378 
0.2595 
0.3081 
0.3784 
0.4378 
0.4703 
0.5081 
0.5459 
0.6162 
0.6865 
0.6865 
0.7027 
0.7514 
0.7622 
0.8649 
0.9189 
0.9405 
0.9514 
0.9784 
0.9838 
0.9838 
0.9838 
0.9892 
0.9892 
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Table 3. CDF of the Differences between Measured and Predicted Th(IV) Solubilities for 
the CRA-2014 PA (Brush and Domski, 2013c, Table 6) (continued). This CDF will be used 
to define the solubility multiplier SOL V AR for the oxidation-state IV model material 
SOLMOD4 in the WIPP P A Parameter Database. 

X 

2.55 
2.70 
2.85 
3.00 
3.15 
3.30 
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0.9892 
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