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AIMS OF THE STCU PROJECT #1992
• To determine the parameters of the radionuclides resuspension, transfer and 
deposition during the controlled fires in the ecosystems of the Exclusion zone

• To estimate the doses and to evaluate the radioecological impact of the fires

CONTROLLED FIRES (ACTIVE EXPERIMENTS)
• Preliminary preparation and characterization of the experimental sites

• Sampling the radioactive aerosols during the fires at the monitoring mesh

• Recording the fire development and meteorological conditions
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Grassland site (# 1), 60 х 60 m

Chistogalovka, Oct 2001

5.8±4.8 (1.6 %)366±205 5.8±4.8(2.8±2.1) ·10-3360±200Total, MBq

1.6±1.2(8±6) ·10-4100±60Σ, KBq m-2

2150±15002.4±1.6280±160A, Bq kg-1239+240Pu

2.6±1.5 (1.4 %)183±112 2.6±1.5(1.4±1.1) ·10-3180±110Total, MBq

0.72±0.4(4±3) ·10-450±30Σ, KBq m-2

960±5001.1±0.7140±80A, Bq kg-1238Pu
0.7±0.5 (2.5 %)28±19 0.54±0.40.15±0.1227±18Total, GBq

0.15±0.110.041±0.0317.6±4.7Σ, MBq m-2

210±150120±9021±14A, KBq kg-190Sr
1.0±0.8 (1 %)105±71 0.94±0.70.094±0.065104±70Total, GBq

0.26±0.170.026±0.01529±18Σ, MBq m-2

340±21086±5080±50 A, KBq kg-1137Cs

In fuel materialTotal LitterGrassSoil

Background AV, Bq m-3

2.9⋅10-61.5⋅10-60.8⋅10-32.1⋅10-3

239+240Pu238Pu90Sr137Cs
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Grassland site (# 2), 60 х 90 m

Chistogalovka, Apr 2002

1.1± 0.7 (0.5 %)211±151 1.1±0.7(6.7±5.3) ·10-4210±150Total, MBq

0.19±0.14(1.2±0.9) ·10-440±27Σ, KBq m-2

270±1900.44±0.33110±65A, Bq kg-1239+240Pu

0.47±0.33 (0.4 %)110±60 0.47±0.33(2.5±2.1) ·10-4110±60Total, MBq

0.087±0.060(4.7±4.0) ·10-520±12Σ, KBq m-2

130±870.17±0.1357±33A, Bq kg-1238Pu

0.57±0.30 (3.6 %)16±12 0.47±0.290.10±0.0115±12Total, GBq

0.087±0.0530.018±0.0052.7±2.2Σ, MBq m-2

81±3562±197.3±6.0A, KBq kg-190Sr

0.64±0.39 (2.3 %)28±17 0.57±0.360.07±0.0327±17Total, GBq

0.11±0.070.014±0.0065.1±3.1Σ, MBq m-2

85±549±2114±9A, KBq kg-1137Cs

In fuel materialTotal LitterGrassSoil

Background AV, Bq m-3

8.5⋅10-64.3⋅10-61.4⋅10-34.6⋅10-3

239+240Pu238Pu90Sr137Cs
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Forest site (# 3), 8770 m2

Novoshepelichi, May 2003

0.0018±0.00115.3±2.00.0015±0.00090.0047±0.00240.42±0.180.26±0.13184±44total, MBq

0.2±0.1600±2300.17±0.100.5±0.348±2130±1521000±5000Σ, Bq m-2

1.9±0.6280±700.55±0.250.9±0.318±51.45±0.572±17A, Bq kg-1239+240Pu

0.0003±0.00022.45±1.070.0009±0.00040.0013±0.00080.17±0.070.043±0.02786±20total, MBq

0.03±0.02280±1200.10±0.050.14±0.0719±84.9±2.39800±2300Σ, Bq m-2

0.3±0.1130±400.33±0.100.24±0.077.4±2.10.24±0.0733±8A, Bq kg-1238Pu

0.016±0.0081.52±0.540.19±0.070.14±0.051.04±0.372.25±0.839.6±2.6total, GBq

1.8±0.9173±6221±815.8±5.8120±40260±1001100±300Σ, KBq m-2

16.6±3.581±1870±1526.4±5.245.8±9.212.5±2.53.7±0.9A, KBq kg-190Sr

0.0011±0.00051.2±0.50.018±0.0080.30±0.130.12±0.050.15±0.0614.9±2.6total, GBq

0.12±0.06137±532.1±0.934±1513±617±71700±300Σ, KBq m-2

1.1±0.264±176.9±1.957±155.1±1.40.83±0.205.8±1.1A, KBq kg-1137Cs

0.11±0.032.15±0.280.30±0.050.6±0.12.6±0.420.5±3.5-FM, kg m-2

fallen brancheslitter2nd year 
needles

1st year 
needles

barktimbersoil

Background AV, Bq m-3

2.2⋅10-58.3⋅10-64.4⋅10-33.2⋅10-3

239+240Pu238Pu90Sr137Cs
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Scheme of the Experiments: Forest Site (# 3)
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Grassland Fire
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Forest Fire
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Radionuclides Airborne Concentration along the Plume Axis

– 137Cs – 90Sr ●● – 238Pu ▲▲ – 239+240Pu

137Cs, 90Sr – Bq m-3, Pu – mBq m-3
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Radionuclides Fallout Density
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Radionuclides Resuspension Factors RF, m-1, during the fires

Grassland fire, #1

(2.5±1.6)·10-8(3.2±2.2)·10-8(1.1±0.5)·10-7(4.7±2.0)·10-8Total activity

(8.3±4.8)·10-7(1.1±0.7)·10-6(3.5±1.6)·10-7(4.7±2.0)·10-7Activity in fuel material

(9.4±5.2)·10-7(1.2±0.8)·10-6(1.2±0.5)·10-6(7.0±2.8)·10-7Activity in litter

Forest fire, #3

(1.3±1.0)⋅10-8(1.3±1.0)⋅10-8(1.8±1.5)⋅10-7(1.9±1.1)⋅10-7Total activity

(2.6±2.1)⋅10-6(2.9±2.3)⋅10-6(4.4±2.6)⋅10-6(8.0±4.8)⋅10-6Activity in fuel material

Grassland fire, #2

(3.8±0.9)⋅10-9(4.9±1.4)⋅10-9(3.7±0.5)⋅10-7(1.7±0.2)⋅10-7Total activity

(2.4±0.6)⋅10-7(3.5±1.0)⋅10-7(1.5±0.2)⋅10-5(1.7±0.2)⋅10-5Activity in fuel material

239+240Pu238Pu90Sr137CsCalculated for
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Intensity, I, Bq m-2 s-1, and velocity, WP, cm s-1, of the radionuclides deposition. 
X – distance from the site border along the plume axis

Forest fire(#3)

Grassland fire (#2)

Grassland fire (#1)

(1.8±0.6)·10-6(1.5±0.8)·10-6(5±2) ·10-4(1.8±0.3) ·10-3483
0.29±0.14(7.7±2.2)·10-60.35±0.19(2.6±1.1)·10-60.2±0.07(6±2) ·10-40.6±0.1(1.3±0.2) ·10-3365
3.1±2.1(2.6±0.6)·10-64.7±4.5(1.1±0.4)·10-62.7±2.3(5±2) ·10-41.9±0.4(1.7±0.2) ·10-3294
4.1±1.5(3.2±1.0)·10-57.8±5.3(1.4±0.5)·10-51.9±0.8(2.8±0.4) ·10-32.8±0.5(4.1±0.4) ·10-3210
5.2±1.8(1.6±0.2)·10-54.2±1.7(8.6±1.3)·10-61.0±0.4(4.6±1.8) ·10-41.2±0.2(1.5±0.2) ·10-3102
1.4±0.6(9.1±2.4)·10-62.7±1.4(3.1±0.6)·10-61.3±0.3(1.0±0.2) ·10-32.6±0.4(2.0±0.3) ·10-357

8±3(1.3±0.2)⋅10-57.0±3.5(5.4±1.8)⋅10-612±30.006±0.00122±60.016±0.003150
26±7(3.8±0.3)⋅10-517±6(1.5±0.2)⋅10-59±10.01±0.00113±30.009±0.002100
21±4(2.6±0.2)⋅10-528±7(1.7±0.2)⋅10-515±20.02±0.00234±70.03±0.00350
11±1(5.8±.0.3) ⋅10-512±2(3.1±0.2)⋅10-560±60.3±0.0135±30.34±0.010

0.1±0.01(1.0±0.1)⋅10-50.1±0.03(4.2±1.0)⋅10-621±40.06±0.0063.1±0.30.03±0.00379
1.1±0.1(2.0±0.2)⋅10-52.2±0.4(9.1±1.5)⋅10-657±60.11±0.015.3±0.50.04±0.00349
6.6±0.8(2.5±0.3)⋅10-55.3±0.9(1.2±0.2)⋅10-522±20.15±0.014.0±0.50.06±0.00524
9.5±1.2(3.0±.0.5) ⋅10-56.3±1.4(1.4±0.3)⋅10-516±10.2±0.012.6±0.20.12±0.010

WPІWPІWPІWPІ

239+240Pu238Pu90Sr137CsX, m
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Doses to the firefighters (conservative estimate) from 1-hr exposure in the fire 
area

81240Total dose
4.21016External irradiation from soil and vegetation
2.81.317Inhalation1.1·10-35.1⋅10-46.7⋅10-3239+240Pu
10.537.1Inhalation4.6·10-42.5⋅10-43.4⋅10-3238Pu

2.6·10-24.1⋅10-20.24Inhalation

1.1·10-51.7⋅10-510-4External from 
the cloud

0.330.5390Sr
3.2·10-31.2⋅10-26⋅10-2Inhalation

3.7·10-51.4⋅10-46.9⋅10-4External from 
the cloud

0.2715137Cs
#3#2#1#3#2#1

Dose, μSv, in the siteDose typeMaximum airborne 
concentration, Bq m-3, in the 

site

Reduce Risk of Disaster from Catastrophic Wildfires in the Chernobyl Irradiated Forests
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CONCLUSIONS

1. For the grassland fires, RF of 137Cs and 90Sr ∼ 10-5 – 10-6 m-1, Pu ∼ 10-6 – 10-7 m-1

relating to the fuel material contamination. For the forest fire, RF ∼ 10-6 – 10-7 m-1 for 
the fuel material contamination, and 10-7 – 10-8 m-1 for the total contamination;

2. The increase of the radionuclides airborne concentration in the surface air layer 
provides a significant inhalation constituent to the doses to firefighters and other 
personnel of the Chernobyl zone. 50-years EED from exposure in the points of the 
maximum airborne concentration during the fire can exceed the external irradiation 
dose received during the same exposure period;

3. The above values are valid for the low intensity fires. Radionuclide release, initial rise 
of the plume and its distribution range strongly depend on the thermal intensity of the 
fire and its scale. For the large fires we can expect the radioactivity transportation to 
big distances. It can cause the significant consequences for the “clean” territories;

4. Unstudied problem: peat fires.
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PUBLICATIONS

Reduce Risk of Disaster from Catastrophic Wildfires in the Chernobyl Irradiated Forests
Kyiv 26-27July 2007

Reduce Risk of Disaster from Catastrophic Wildfires in the Chernobyl Irradiated Forests
Kyiv 26-27July 2007

THANK YOU!
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