
LANMAS Decay and Rounding
Helen Burns, Program Lead

Local Area Nuclear Materials
Accountability Software

Safeguards & Security Integration Mgmt

May 23, 2007



LANMAS Decay and Rounding Methodology

Decay Calculation

LANMAS factors

Example Decay Calculations

LANMAS Rounding Calculations



How is Material Represented in LANMAS

Discrete quantity or container 
of special nuclear material or 
source material
At least one element
Each element at least one 
isotope
Each isotope has a Decay 
Start Date and Decay Start 
Weight



Decay Calculation

Daily Decay Constant = (Ln(2)/(Half life x 365.2422))

LANMAS stores half life in days
(Values from DOE M 470.4-6 Table XV-4/Wallet Cards)
LANMAS defines year = 365.242199
LANMAS uses the SQL function for the natural log of 2
ln2 = (0.69314718055994529)

Decay calculated at the item level
Decay Start Date/Decay Start Isotope Weight



Decay Factors

Isotope Half Life in Days In Growth
Am241     157857.6745
Bk249     330
Cf252     966.0655926
Cm242     162.8
Cm244     6610.883639
H3        4503.436203
Pu238     32031.74006
Pu241     5219.310895 0.9999754



Calculation of Decay Constant

Example Tritium
= ((0.69314718055994529) / (4503.4362027))

T3 Decay Constant
= 0.000153915



LANMAS Tritium Decay Calculation

Tritium Decay Start Date: 04/01/07 Decay Start Weight 100.00 Value on Books
100.00

April
100 x 0.000153915 = 0.0153915 x 30 days

= 0.461745
= 100 - 0.46 99.54
= 0.46 reported Decay

May
100 x 0.000153915 = 0.0153915 x 61 days

= 0.93888150
= 100 - 0.94 99.06
= 0.48 reported Decay

June
100 x 0.000153915 = 0.0153915 x 91 days

= 1.40062650
= 100 - 1.40 98.60
= 0.46 reported Decay

Values are fictitious for example only



In-growth of Americium

LANMAS will calculate ingrowth of Americium on an item:
– Pu241 decays to Americium if a gram or more
– An Americium element and isotope preexist on material
– May or May not be reported

• Americium as part of natural in-growth from Plutonium is not 
required to be reported.



How Do We Determine the Amount of Rounding?

Determine what is your baseline

Determine what has been reported

Calculate Difference

Generate Rounding Transaction



What are Site Inventory Baseline Values?

Physical Inventory Listing

vs.

MBR

MBR Line 80 + 81 = PIL Line 899
Values are fictitious for example only

5342.05



Basic Rounding Example

LANMAS NMMSS
Beginning Inventory 300.3612 300.36

+ Reported Receipts 100.5447 100.54
100.2322     100.23

- Reported Removals 100.0795           100.08
Ending Inventory                    401.0586 401.05

-Ending Baseline Inventory 401.06
Rounding Transaction (TIC 65 Removal) -0.01

Tritium Reported to hundredths
Values are fictitious for example only



Types of Internal Transactions

Change 1.2322 grams from DMT 22 to DMT21

Not reportable to NMMSS

Changes Physical Inventory Listing balances

even though no increase or decrease in total site holdings

Values are fictitious for example only



Rounding Example

LANMAS 733 NMMSS
Beginning Inventory MT 21 5339.3612 5339 5339

MT 22 423.31 423 423
Total 5762 5762

Move 1.2322 grams of Uranium DMT 22 to DMT 21

Ending Inventory MT 21 5340.5934 5341 5339
MT 22 422.0778 422 423

Total 5763 5762

Subtract Baseline Inventory (733) 5763

Rounding Transactions (TIC 65 Removal) -1

(*Looking at Element Only/One Project Number)
Values are fictitious for example only



Reconciliation (i.e. Rounding)

Rounding transactions performed around differences in 3 
criteria

• Summary Material Type

• Project Number

• Owner code



Summary

LANMAS Decay Calculations
– Decays using Half-Life in Days
– SQL ln2
– Decay Start Date and Decay Start Weight
– In-growth Americium

Rounding Calculations
– Reported Transactions
– Changes in DMT



Questions?

Helen Burns
LANMAS Program Lead
helen.burns@srs.gov

803-725-8994

mailto:helen.burns@srs.gov
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