
National indoor averages are typically 25–
59 Bq/m³, with some ≥ 60 Bq/m³ and
fewer ≥ 100  Bq/m³

Global Radon
Levels:

Global Indoor Average: 
50 Bq/m³

WHO Reference Level: 
100 Bq/m³

Radon in Air
(Reference Levels):

Assessment Framework

Pulmonary Deposition (Lung Dose): 
Inhalatoin dose due to gas and short-lived progeny.

E : Annual Effective Dose from inhalation (mSv/y)inh

C : Activity Concentration of Rn in air (Bq/m )Rn
222 3

EF: Equilibrium Factor (0.4 indoors / 0.6 outdoors)
T: Occupancy Time (hours/year). 
     Standard: 7,000 h (Indoor) / 1,760 h (Outdoor)

DCF : Dose Conversion Factor for equilibrium                                                                                   progeny

         equivalent concentration. Value: 9 nSv/(Bq⋅h⋅m )-3

DCF : Dose Conversion Factor for gas. gas

          Value: 0.17 nSv per Bq·h·m⁻³
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(Bq/L) Historical Water
Sources Variation

Ground Water
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              India’s average indoor
radon (40 Bq/m³) is slightly
below the global mean. However,
Th  in Indian soils (54 Bq/kg vs
42 Bq/kg global), contributes to
higher effective doses (>3mSv/y)
in dwellings, especially in Areas
HBRAs like Kerala and Odisha.
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Radon concentration in drinking
water reflects local uranium
distribution, aquifer lithology,
porosity, and groundwater residence
time. Surface waters typically exhibit
low levels due to continuous
atmospheric degassing, whereas
confined aquifers can retain elevated
concentrations.

SmokingRadon Combined
Risk

The Biological Hazard
From inhalation to cellular dose

The radiological hazard of radon arises primarily from its solid,
short-lived decay products (²¹⁸Po, ²¹⁴Pb, ²¹⁴Bi). 

Ultrafine, unattached progeny deposit efficiently in the
bronchial epithelium, where alpha-particle emissions deliver
high localized doses to basal and secretory cells. Combined
exposure to radon and tobacco smoke results in a
multiplicative increase in lung cancer risk.

High-LET alpha irradiation of bronchial epithelium is the dominant pathway
for radon induced lung cancer

RADON:
An Information Guide
EnvRad 2026

- Bhabha Atomic Research Centre

Global Data & Reference Levels Rn-222: Assessment & Mitigation
From Concentration to Dose

Radon exposure depends on source strength, transport, and indoor
accumulation.
Radon dose is dominated by short-lived alpha-emitting progeny, not
radon gas itself.
Accurate assessment requires integrated radon physics.
Effective mitigation must interrupt radon transport pathways

Key Takeaway

(Compare to the world avg natural background of 3 mSv/y )

Ra-226

Radon in Water 
(Reference Levels):

HBRA:

Estimation of annual dose (E) from Rn  and Rn222 220Unattached progeny (0.5-5 nm):  
Move predominantly by 
Brownian diffusion.
Attached progeny (100–500 nm):
Dominant deposition mechanisms are

Inertial impaction
Gravitational sedimentation

https://www.google.com/search?sca_esv=918b344881a48eb7&sxsrf=ANbL-n7fR92XAoGT4KvD_5Gm5X2GSCTbGw:1771167238043&q=assessment&sa=X&ved=2ahUKEwi0wb6Q4NuSAxXwdvUHHS-eN_gQ7xYoAHoECBUQAQ


Radon (Rn-222) is the largest contributor in the background radiation Study.  
According to UNSCEAR 2024, it accounts for 60% of the total 
annual effective dose received by the global population.

U-238 and Th-232 Decay Series
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Radon migration occurs due to
concentration gradient between
pore space and surroundings.

Advection

Pressure difference between soil
pores and atmosphere drives radon
migration. 

Key Relationships

• The Moisture Paradox: Pore
moisture is critical. In dry soil, recoil
atoms may re-embed in adjacent
grains. A specific fraction of water
(moisture film) absorbs the recoil
energy, stopping the atom in the
pore space and increasing emanation
efficiency.

• Alpha Recoil: Upon decay,
Ra-226 emits an alpha
particle. To conserve
momentum, the Rn-222
atom recoils (range: 20–70
nm). If this occurs near the
grain surface, it is ejected
into the pore space.

Diffusion -driven Transport is fueled by
concentration differences
Advection-driven Transport is fueled by
pressure differences

Radon as Natural Radiation
Natural radiation arises from cosmic rays, terrestrial radionuclides,
and internal radionuclides. Among these, radon and thoron
dominate internal exposure.

Quantities & Units

Unlike external irradiation, radon represents a unique internal hazard. 
Its short-lived decay products (progeny) , present in both attached and 
unattached forms, are inhaled and deposit in the bronchial epithelium, 
where subsequent alpha emissions deliver highly localized radiation 
doses.

Once in the pore space, transport to the surface is driven in two ways

Radon Transport Mechanism   
From pore  space to indoor air

U-238 Decay Series

Th-232 Decay Series

Radon as Natural Radiation (Continued..)


