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Overview of Typical Savannah River PA Practice

• Chemical equilibrium batch analysis of bulk dissolved species 
and solid minerals, e.g. The GeoChemist's Workbench, g

• Key pH and Eh transitions defined in terms of pore volumes 
flushed

• Timing of transitions defined by flow simulation

• System-level transport simulation using simple Kd / solubilitySystem level transport simulation using simple Kd / solubility

• Kd and solubility values defined by pH / Eh regime, e.g.

Region II versus III in parlance of Bradbury and Sarott (1995)• Region II versus III in parlance of Bradbury and Sarott (1995)

• Oxidizing versus reducing conditions
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Saltstone Disposal Facility Example

• From 2009 Saltstone PA (draft)

C t i t l  t T 99• Contaminant release, except Tc-99

• from Saltstone grout

• through vault concrete

• Technetium release

• shrinking core model of slag reduction capacity

3

SRNL-STI-2009-00449



Saltstone Disposal Facility

Future 
disposal 

cells

Future 
disposal 

cells

• Salt liquid waste mixed with 
dry grout to form "Saltstone"

GroutGrout

y g

• Blast furnace slag in Saltstone 
grout and vault concrete to create Grout

plant

Vault 4

Future 
disposal 

cells

Grout
plant

Vault 4

Future 
disposal 

cells

reducing conditions

Vault 1

Vault 4

Vault 1

Vault 4

Vault 1Vault 1

Notable species
Nitrate, Tc-99, I-129 and
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Ra-226 ingrowth from Th-230



Saltstone Formulation
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Concrete Formulation - Future Disposal Cells 
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Contaminant Release - except Tc-99

Approach (Miles Denham, SRNL):

C l l t  h i l l i  f lt t  f  titi  • Calculate chemical analysis of saltstone from cementitious 
components

• Calculate normative mineralogy from chemical analysis and • Calculate normative mineralogy from chemical analysis and 
measured reducing capacity

• Use measured Eluate = InfiltrateUse measured
porosity

• Use various Saltstone or 
Disposal Unit

Infiltrate

Eluate = Infiltrate 
equilibrated with 

cementitious material

influent water
chemistries

Disposal Unit 
Material

Volume of Infiltrate = Volume of
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Volume of Infiltrate = Volume of 
Eluate for Each Step



Contaminant Release - except Tc-99

Influent chemistry cases:

C  1 d t• Case 1 – groundwater

• groundwater has no contact with or is unaffected by vault 
concreteconcrete

• Case 2 – groundwater equilibrated with calcite

f ( S• groundwater flows through highly aged (Bradbury and Sarott 
Region III) vault concrete

Case 3 groundwater equilibrated with CSH• Case 3 – groundwater equilibrated with CSH

• Groundwater flows through moderately aged (Bradbury and 
Sarott Region II) vault concrete
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Sarott Region II) vault concrete



Contaminant Release - except Tc-99

pH results:
12
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Contaminant Release - except Tc-99

Eh results:
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Contaminant Release - except Tc-99

Pore volumes summary:
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Contaminant Release - except Tc-99

Timing:
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Contaminant Release - Tc-99

Shrinking core model with three species:

Sl  ( lid h )• Slag (solid phase)

• Oxygen (liquid phase)

• Tc-99 (liquid phase)

Reduction and oxidation capacities:

• Saltstone grout = 0.82 meq/g

• Vault concrete = 0.24 meq/gq g

• Dissolved oxygen concentration = 1.06 meq/L
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Contaminant Release - Tc-99

Tc-99 mobility controlled by pseudo-Kd function:
g

~immobile

o-
K

d,
 m

L/
g

ps
eu

do mobile
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reduction capacity (slag), meq/g



Contaminant Release - Tc-99

Shrinking core model: Reduction capacity at 20k years

c: 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75 0.8
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Opportunities for Improvement?
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