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Development of Radiological 
Inventory Distributions for the West 

Valley Probabilistic Performance 
Assessment (PPA) Model

These slides present work in progress. The material and content are subject to change.
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• Define inventory to be used as input to the West Valley 
PPA Model from existing data sources
• Radiological and chemical wastes, other contamination, and 

residuals
• Structured parallel to the PPA Model

• Waste Management Areas (12) – each may have zero, one, or 
multiple Facilities; zero to many Decision Units per WMA

• Facility (34) – a modeling construct; each has its own 
contaminant transport and risk exposure calculations

• Decision Unit (426) – each Decision Unit (DU) needs to have an 
inventory assigned

• Inventory is assigned at the WMA and/or Facility level for those having no 
DUs; additional residual inventory is assigned to each Facility

Purpose
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WMAs

WMA 11 and 12 not shown.
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Facilities
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Decision Units
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Distribution Development
• Probability distributions have been developed for DUs 

for the following categories

• SDA disposed waste (WMA 8)

• NDA disposed waste (WMA 7)

• Waste Tank Farm (WTF – WMA 3)

• Residual Inventory (all other WMAs except 11 and 12)
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SDA Disposed Waste – WMA 8

We developed a probability distribution for the mass of 
each radionuclide in each 50 foot trench section at the 

time of disposal.
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Methods Overview
Activity of waste in each SDA 
shipment at time of disposal

Radionuclide inventory 
of each SDA shipment

Radionuclide inventory 
in a trench section at 

time of disposal

• sum radionuclide inventories over 
all shipments in each trench section

• apply one of 33 waste profiles (URS 2002*)
• include add-in radionuclides

*URS, 2002. SDA Radiological Characterization Report, prepared for West Valley Nuclear 
Services Company Inc., URS Corporation, Orchard Park NY, 2002
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Activity Distributions for SDA Shipments
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Radionuclide Fractions
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Example
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Ex: Trench 1, Segment 50-100
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NDA Disposed Waste – WMA 7 

We developed a probability 
distribution for the mass of 
each radionuclide in each 
deep hole, special hole, or 
WVDP Trench at the time 

of disposal.
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NDA Waste Types
Category 1 Waste Category 2 Waste
• Irradiated fuel hulls
• Irradiated metals from fuel 

assemblies

• Debris
• Failed or discarded 

equipment
• Filters
• General
• Ion exchange and sludge
• Compact trash
• Soil
• Degraded extractant
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Methods Overview
Activity of each NDA 

Category 1 waste burial 

at time of disposal

Radionuclide 

inventory of each 

NDA Category 1 

waste burial

Apply a waste profile estimated for 
each reprocessing campaign 

(WVNS 1992*)

Activity of each NDA 

Category 2 waste burial 

at time of disposal

Radionuclide 

inventory of each 

NDA Category 2 

waste burial

Radionuclide inventory in a deep hole, 

special hole, or WVDP trench at time of 

disposal

Sum rad inventories over all Category 1 and 2 waste burials in each DU

Apply a waste profile based on 
when/where the waste was 

generated (URS 2000**)
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Activity Distribution by Burial Record
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Radionuclide Composition 
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Ex: Cat 1 Waste
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SH-1 Total Inventory
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WMA 3 – Waste Tank Farm



21WVDP Inventory Update • February 2019

WTF Historical Data
• Historical data were used from:

• ECS 2016: Task 1.1: Technical Memorandum—
Comparison of Previous Inventories, Revision 1

• WVNS 2005: West Valley Demonstration Project, 
Residual Radionuclide Inventory Estimate for the 
Waste Tank Farm, Supplemental Report

• WVDP 2012: Tank 8D-4 Characterization Information 
Generation Evolution—2012, WVDP-554

• WVES 2008. Transmittal of Estimated Radiological 
and RCRA Hazardous Inventory in Tanks 8D-3 and 
8D-4
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WTF Decision Units
• Probability distributions are developed for 

radionuclide activity (Ci) in the following 6 DUs:

• Tank 8D-1 Supernatant Treatment System (STS)
• Tank 8D-1 non-STS
• Tank 8D-2 excluding the Ring
• Tank 8D-2 Ring
• Tank 8D-3
• Tank 8D-4
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Tank 8D-1 – Best Estimate
(WVDP 2005)
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Tank 8D-1 – Conservative Case
(WVDP 2005)

Ta
nk

 8
D

-1
 S

TS
Ta

nk
 8

D
-1

 S
TS

In
cl

ud
es

  S
TS



25WVDP Inventory Update • February 2019

Distributions of Pu-238 in 
Tank 8D-1 non-STS
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Distribution of Total Pu-238 
in Tank 8D-1 non-STS

Truncated N(Mean = 1.41 � 100, SE = 1.97 � 100)

Percentile Ci
75th 2.7 ✕ 100

90th 3.9 ✕ 100

95th 4.7 ✕ 100

99th 6.0 ✕ 100

99.9th 7.5b ✕ 100



27WVDP Inventory Update • February 2019

Residual 
Inventory

WMA 11 and 12 not shown.
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Residual Inventory 
Distribution Development 

1. Subset data into DUs, and depth intervals used in the 
PPA model (e.g., different stratigraphic units)

2. Examine the data available for each radionuclide in 
each area, and choose the matrix (soil or 
groundwater) with the most data

3. Create a grid of points across the area of interest
4. Use spatial statistical methods to estimate values at 

each spatial location in the grid
5. Develop a distribution of the concentration across the 

interpolated points at the appropriate spatial scale
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Example: Tritium Data

Matrix Total Measurements Locations Years

Range of 

Values Units

Groundwater 62 231994, 1998 0 - 64.48 pCi/mL

Soil 20 6 19980.361 - 43.4 pCi/g
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Example: Tritium Predicted Values

High predicted 
values should occur 
around higher 
measured 
concentrations
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Example: Tritium Distribution
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Conclusion
1. Existing inventory estimates have been used as the 

basis for developing distributions 

2. Distributions capture uncertainty for application in 

probabilistic performance assessment model

3. Inventory distributions have been developed for all 

426 Decision Units, with up to 66 radionuclides in 

each

4. Spatial statistics have been used for residual inventory

distribution development


