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Tritium → H Isotope

• Protium (99.985%), 1H

• Deuterium (0.015%); 2H

• Tritium (trace); 3H 

• Cosmic rays & nuclear reactors
• H2O → HTO

• β-emitter
• Half-life = 12.3 yr
• Decays to 3He & emits β
• Low energy → do not pass 

through human skin

• EPA → 20,000 pCi L-1

• Banana-equivalent dose
• 40K
• HTO @ Fukushima → 16,756,740 

pCi L-1



Fourmile Branch is Tributary to Savannah River
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Regulatory Monitoring 
of Phytoremediation 
System Efficiency

• Tritium mass balance
• HTO applied + soil [HTO] & 

moisture
• Soil samples → Spring & Fall
• Cryo-Vac extraction
• [HTO]
• Calculate Efficiency

• Corrective Action Report
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Can Raking Increase 
Capacity?

•Intact: 230 mm

•Raked: 425 mm (1.85x)

•Rainfall: 1030 mm
•22% vs 41%

•PET: 1395 mm
•17% vs 31%

•Transpiration ~ 600 mmLi
tte

r

R
ak

e

0

50

100

150

200

250

300

350

400

450

500

C
u

m
u

la
ti
v
e

 E
s
 (

m
m

)

a

b



Can raking reduce 
overtopping & by how 
much?  

•Reduce overtopping by 
36 days

•Additional operational 
concern/complication

•Retaining litter may be 
better…
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Soil Moisture (10 cm), 
Rainfall, & Irrigation (2022)

• Horizontal line → Max 
Water-holding capacity
• Different soils, same 

response
• Precipitation → 

response
• Irrigation → no 

response

• Is our irrigation water not 
entering soil & available 
for uptake?
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Change in Soil Moisture 
from Irrigation

• 313 irrigation events 
where we could isolate 
irrigation effect
• 93% no change or decreased

• Only 7% increased & moisture was 
already high

• Irrigation water not 
entering soil & not 
available for uptake!
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Litter intercepts precipitation 
& irrigation → acts as a 
sponge or hydrologic bucket

• All precipitation (2022)
• 4.34 mm of P required to 

overcome litter (LCP)

• Variation around LCP due to 
litter moisture status prior to 
P

• Maximum irrigation ~4-5 
mm --? How can this 
impact MWMF 
operations? 
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Can raking reduce 
overtopping & by how 
much?  

•Reduce overtopping by 
65 days

•Raking reduced by 36 days
•No additional operational 
concern/complication

•New model for 
operations
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