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Radon in dwellings and laboratories from central Mexico
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Abstract. Average indoor radon and airborne particles con-environmental conditions, and usually contains radioactive
centration levels have been measured in family houses, ofaerosols.

fices and laboratories within a survey protocol related to The main purpose of the present paper was the evalua-
smoking health effects. The radon measurements were petion of average and daily fluctuations of indoor radon and
formed with Honeywell AS000A devices. Airborne parti- airborne particles concentration levels obtained in family
cle fluctuations were determined using a Personal Data Loghouses, offices and laboratories located in Central Mexico,
ging Real Time Aerosol Monitor. The indoor radon average within a survey protocol related to smoking health effects.
value obtained in the family houses was 40 Btfm How-

ever, short term peaks higher than 150 Bofrwvere eventu-

ally observed. At the offices and laboratories indoor radon2 Experimental

behaviour showed several values higher than the limits, par-

ticularly for those rooms having no external windows. Air- The study area is located in the State of Mexico located in
borne PM10 average particulate matter indoors at a smokeihe Central part of the Mexican Neovolcanic Belt {10
house was @51 4+ 0.420mgnt3 in 24h, reaching con- 19°30'N; 99°00-9950W) at altitudes between 2500 and
centrations as high as 1.6 mg# one order of magnitude 3000 m. Indoor radon was measured in 30 family houses ran-
higher than the maximum permissible limit of outdoor PM10 domly selected. The survey was performed within the normal
(0.150 mg nt3) established by the Mexican legislation. family activities. Twelve offices and 12 laboratories, hav-
ing no radioactive sources, belonging to a Nuclear Research
Centre located in the region of study at 2800 m altitude were
also monitored for radon. The radon measurements were per-
formed during 2002-2003 with Honeywell A9000A devices

The deposition of radioactive particulate from the inhaled airthat record radon and daughters using silicon detectors. Fi-
in the lungs, their further transport into the tissue, and the achally, measurements during several days in April 2002 at the
companying irradiation of cells due to radioactive decay hadVing room of a smoker house were performed during dif-
been studied intensively during the last decade (Vaupotic andérent daily periods. The average number of cigarettes con-
Kobal, 2002). The association of radon, indoor aerosols andUmed indoors was 60 daily. During the sampling normal
the exposure to industrial and urban pollution combined with&ctivities and ventilation were done at the house. Airborne
smoking, can severely enhance respiratory diseases (Doi aamc_le fluctuat_lons were detern_uned using a Personal Data
al., 2001). Domestic radon has been identified as the mogt©99ing Real Time Aerosol Monitor.

important environmental risk factor for lung cancer; Wich-

mann et al. (2002) report that 7% of all lung cancers in Ger- ) i

many could be due to indoor radon. Currently, about 50% ofs Results and discussion

all exogenous cancers worldwide can be attributed to smok-_, . 3 :
ing, according to recent WHO estimates (Becker, 2002). The indoor radon average value (4026 Bq nr™) obtained

In Mexico, smoking is a recognised public health prob- in the family houses N = 1250; range 11-440 Bqm)

lem with increasing rates in women and teenagers (FrancoWaS below the permissible limit established by international

Marina et al., 2001). Currently there are 14 million smok- ailr%ens\llef (150tBr?1rTfi). IFadt?n IrT/C:jeaTr?S d\l/m:% the night- K
ers and 48 millions passive smokers. Environmental tobacc € were systematically observed. SEVeN Nouses peaks

smoke (ETS) is the term used to describe the material in in- |giher tfhjzotge :%@'FS werle obser_ved _rreha_\chk;ngr;] a_max;]mum
door air, which results from tobacco smoking. This mate- value o d In €arly morning. This behaviour has

o . . S ... been reported previously at similar regions (Segovia et al.
rial is a complex mixture, which changes with time and with X ’
P 9 2002a, b) and explained as an effect due to the radon con-

Correspondence td\. Segovia (nurina@terra.com.mx) centration in the rooms when windows are closed during the
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night, since the climate is semi-cold. On the contrary, dur-conditions, previous estimations in Mexico indicate that the
ing the light hours, an important air exchange indoor-outdoorequilibrium factor between radon and daughters can evolve
plus the air movement associated with the daily activities in-from F = 0.02 to F = 0.77; in these conditions the annual
side the dwellings and ventilation of the house occurs, pro-effective dose can suffer an increase by a factor of 750 for
moting the indoor radon dilution during the day. Radon con-the same original radon concentration due to differences in
centration in a room have been shown to fluctuate by a factonerosols conditions at home, at work and outdoors (Chavez
up to 500 depending on ventilation and other factors (Beckeregt al., 2003).

2002). The results found in the present study indicate that the ex-

At the offices the total average indoor radon value wasposure to respirable suspended particulate matter in a smoker
73+ 39BgnT3 (N = 1300; range 15-392 Bgni), but dwelling can represent a very important risk for the respira-
all of them showed maximum values higher than the lim- tory and cardiovascular health of the passive smokers sharing
its, essentially during the night, reaching 392 BgdmFrom the same home, and this can be extrapolated and added, to the
the 12 studied laboratories, the overall average value wasxposure to ETS in the working areas.
104+ 57 Bqnt3. Eight of them had maximum values dur-
ing the night higher than the limits reaching 1591 Bq3m AcknowledgementsThe authors acknowledge technical assistance
(N — 1200, range 11-1591 Bq—rﬁ) from S. Ceballos and D. Cruz.

The higher radon values were systematically obtained in
ro?ms having no external windows or very low ventilation peferences
rate.
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