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<# Recharge Surface Barriers

washingtonriver
protection solutions

—e”  “wm | The proximity of WMAA-AX to
Drwerow  em other tank farms and waste sites
=71 will likely affect the timing of
: closure barrier construction and

placement, and may prompt the
installation of interim barriers after
tank waste retrieval concludes.
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< Recharge T Farm Interim Barrier Monitoring
washingtonriver
protectionsolutions

035 v
Nest TA 00.6m

Daily Average Soil-Water Content at
x1.3m Five Depths Measured at 241-T Tank
Farm (Figure 4.1, PNNL-20144, T-TY
Tank Farm Interim Surface Barrier

- e Demonstration—Vadose Zone
Monitoring FY10 Report).
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Nest TA is outside the barrier.

e m o o 2 o a o a a  NestTBisnear the outside edge of the
n % ¥ B O %, 2
o, Y B "%;,:’%,6 :”’o%'o%&"o ’%;.o%z«,o%% barrier. Equipment in Nest TB was

a

replaced on January 14 and April 20.
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% Recharge Surface and Subsurface Discharges

washingtonriver
protection solutions
Discharge to Liquid Waste Disposal Facilities around A-AX Tank Farms
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Distribution of Residual Waste for a
e RETFIEVEd Tank

protectionsolutions
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Residual Waste Layer

C-100 Series Tanks
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Computer-Aided Modeling Results Showing Distribution of Residual Waste for a Retrieved Tank.


















% SPFT Test: Uranium Release from Residual
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—o— Distilled Water Leachant
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—#&— Calcium Hydroxide Leachant
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Fig. 2. Uranium concentrations in C-202 SPFT leachates as a function of the total
volume of leachant that has contacted the waste in terms of leachant/solid (initial)

weight ratio.

Reference: “Single-pass flow-through test elucidation of weathering behavior and evaluation of contaminant release models
for Hanford tank residual radioactive waste” (Cantrell et al. 2013).
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< Uranium Solubility Model
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Intact Tank Conditions - —
 Solubility limit of 1 x 104 M for ’ 1E-4 mol/L -:Zc:m:::;;:m:
1,000 years I ol i
— amorphous uranium mineral 3 il
phases such as Na,U,0,(am) 2]
 After 1,000 years, apply the :
solubility limit of 1 x 106 M HE
— CaUQ, as the !
solubility-controlling mineral
phase 100 PR S
Degraded Tank Conditions el o BRI

e 1 % 104 M for 1,000 years; 2 X 105 vaumeo lexchan tha has conactd the st n tems of eschansld (i)
M afterwards. PR
— amorphous uranium mineral
phases control release early and
then solubility based on CaCO,
saturated (vadose zone) water
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Figure 6-1. Conceptual Model of Tank Filled with Cementitious Grout

Anticipated after Site Closure
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Figure 6-1. Conceptual Model of Contaminant Release from an Aged Tank Containment
System Resulting from Physical and Chemical Degradation and Infiltrating of Water,

= Tank Degradation — Conceptualization

Carbon Dioxide and Oxygen

Backhll

Vadpse Zone

Mot io Boale

RPP-RPT-46879, Rev. 2 (Corrosion and Structural Degradation within Engineered System in Waste Management Area C)
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2> Grout/Concrete Chemical Degradation

\

e [Nl@echanisms

o Carbonation
— Not necessarily detrimental

(reduces permeability; plugs pore
spaces)

— Leads to decrease in pH as Ca(OH),
dissolves

« Sulfate attack
» Alkali-aggregate attack
* Acid leaching (decalcification)

©)

Steelliner |
corrosion

Degradation rates
expected to be lower
than carbonation

rates
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¥ Effective Diffusion Coefficient for Concrete

washingtonriver

protectionsolutions
Figure 6-1. Conceptual Model of Tank Filled with Cementitious Grout

Anticipated after Site Closure

» Release to vadose zone is controlled by v
the diffusion of contaminants through the
concrete + grout layer that forms the base
of the tank (while tank is intact)

« Effective diffusion coefficient of mobile
contaminant (such as Tc-99) is
considered a critical parameter for the
PA

« Evaluation of the available experimental
dataset was necessary to estimate the -
effective diffusion coefficients 100 Seres Tarks

Color Code
[ aseslabConcrete

— Focus is on estimating effective 8 s
diffusion coefficient of Tc-99 from
concrete under unsaturated conditions
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