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RADIATION GAMMA-BACKGROUND AT KURTOVO RESORT
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Abstract It's been a couple of yean since the beginning of the systematic measuring of the radiation ganuna-
badcground at Kurlovo resort - located at Rila National Park. These measurinrements are comparative and are
carried out together with the Institute for Nuclear Research (SAPHYMO equipment) and various equipment from the
NCRRP.
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The radiation gamma-background is the main natural factor, which forms the
dose charge of the population. The measuring of it is also useful for detection of possible
radiation accidents. Since 1991 at the National Center of Radiobiology and Radiation
Protection (NCRRP) continuous twenty-four hours measurements are performed, with
value obtained every 10 minutes. For the real-time processing of the flow of measured
values we proposed a special method and appropriate PC software was developed
according to our conception. In this way a database was created, which contains
measuring data until 1998, (Database 1992 - 1998) when our work was interrupted. It is
very important to point out that this method provides us the possibility for the
monitoring of the radiation gamma-background's natural level, also at the low radiation
level area, with variation of 1.5 nGyJr" and even less. That was replaced by an ordinary
statistical processing of measurements results, obtained every SO minutes, with sole
emergency purpose (five times slowed down), and resolution of 20 nGyJr1. The air dose
rate is determined using gravity method and calibration curve (the "y = ax + B" type),
which is determined by a variety of standards. Since 1995 at Kurtovo resort, (situated at
the "Rila National Park", second of the largest in Europe) operates an analogous
radiation measuring post. (Vasilev, 98). Because of the similar conditions, the radiation
gamma-background measured at Kurtovo is considered to be representative also for the
other mountain resorts in Bulgaria.

Since August 1997 in parallel to NCRRP's equipment there is also
SAPHYMO SBN 90 equipment. (SAPHYMO, 1981.). We have scant data from these
measurements.

Our first reports are about the SBN 90 operation, and are as follows:

August 1997 average 167.3 nGy.lr1

September -"- 162.1 nGy.h-1

October -"- 148.0 nGy.h'

This information is reported to the Chief of the NCRRP at 5 December 1997.
Since 17 September 1998 there is a "Report-information about the operation

of SAPHYMO SBN 90 equipment for the continuous measurements of the radiation
gamma-background at NCRRP's radiation measuring post at Kurtovo - Rfla". This
report is signed by G. Vasilev.

In this report there is a lack of experimental data. There is only the value of
the earth's component at Kurtovo, at the area where the detectors are placed, determined
with spectrometric analysis, that is to say 50.3 nGyir1 with inaccuracy ±15 %.
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There is also value for the dose rate, due to the ionising component of the
secondary cosmic beaming, according to the formula recommended by UNSCEAR, 1993

Pc= 32 (0.21e •'.«* + 0.8e°.'151'), where

Pc is in nGyJr1, and h - in km, that is: "Kurtovo - 58.0 nGy.h-1".
In such a way, registering terrestrial and cosmic components, gamma-

background at Kurtovo is determined to be 50.3 + 58.0 nGy.h-1 = 108 nGy.h-1, which
result isn't backed by any data from actual experimental measuring of radiation gamma-
background.

According to Badulin, 1995 the value determined by former similar
spectrometric measurements is 103.5 + 4.8 nGyJr1.

According to Vasilev, 1999 I , in document with similar title, containing 14
pages for the years 1997 and 1998 there is also a lack of the data from the measurements
carried out at Kurtovo. There is only one value, calculated by the same way as it was in
the previous report, but now this value works out at 113 nGy.h-1.

We underline that there is no determination of the emergency nature of the
measurements carried out at that post, and the problem concerning monitoring of
technological dose supplements isn't mentioned at all.

Independently of the above mentioned official data, we processed the data
from the measurements of September 1998 from the NCRRP's equipment. (Miloslavov,
2000). Because we were not given the calibrating data, and also our interest was directed
at the dynamics, not at "the absolute" values, we determine the doze increase for
September 1998, figuring out at 17,6 %. Probably it is due to technological contributions.

During the summer of 1999 the consecutive campaign of the measurements at
Kurtovo took place. We propose as an example the data for September 1999 processed
by us in comparison with the data proposed by Vasilev, 1999 II (we quote Table 1
literally; Table 2 is too long to be quoted here word for word):

"Table 1. (VwOev, 1999II):
Sources, influencing over the indications of the equipment measuring the air dose rate at height 1.0 m

over the earth's surface at normal conditions.
Dose rate at Kurtovo

N Source ("Gy.lr' at height 1.0m)

1. Natural radionuclids, found at25 cm top layer of the ground. 50.3
2. Influence of Radon and it's subproducts (resultants) at normal condition (up to ~ 10 %) 5.0
3. Influence of Radon and it's subproducts at rainy weather conditions. up to x 80 % up to 90 %
4. Influence of the surrounding buildings, suppliesand surface insignificant
5. Influence by long-lasting artificial radionuclids in the ground (cesium-137 and

caesium 134) at long-lasting lodge. insignificant
6. Ionising component of the secondary cosmic beaming. 57.9
7. Influence of the equipment's own specific noise. up to « 30%

Bask value of the gamma beaming (sources 1 & 2) 55.0 "

"Table 2" of the same document is entitled: "Calculated average values (x) of
the air dose rate nGy.lr1, averaged for different 24 hour periods pictured by dates and
value of the standard deviation (d) . Measurings at Kurtovo during the year 1999.".
The average daily values for 30 days from August 1999 according to these data vary from
55.65 nGyJr1 (1 August) to 55.43 nGy.h-1 (30 August) at average standard deviation
during the whole month 12.10 %. On that basis the factor (ratio) k = 1.8953532 was
determined (We ignore possible presence of additive term * 0, representing constant
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value), which was multiplied by the value of the measured results in imp.min1, for
obtaining of appropriate values, which the PC software will display at nGy.h-1.
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Figure 1. The average level calculated by software is added to the data of 11.08.99, Kurtovo. The area between the

average level, the ordinate and the average specific local level determines the dose contribution. It is
possitive and is caused by atmospheric influence including rainfalls. At 22 the equilibrium is shifted to a
negative direction because of the rainfalls cleaning the atmossphere. Later than 24 h equilibrium is restored,
the measurement results curvere-enters the range of the average specific local level. The dose contribution in
this case equals 41,36 nGy.
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Figure 2. Data from the measurements carried out in May 1999 at Kurtovo iy the NCRRP equipment."NCRRP

average** - 24 hours average values according to data processing done by the NCRRP team. "NCRRP
max" - the uncertainty range according to tje latter. **V. Miiosktvov** - the same average data got directly
from the apparatus card and calculated on the method proposed by V. Miloslavov. Along with both
covering up of the incident contributions and hiding of the gradual increase in the radiation background
level, the average values curve has an unrealistically high tolerance, which give an impression that the
registered gamma background values are higher than the actual ones. The curve, resulting from the
processing of V. Miloslavov data, gives for the 24 hours average values, the uncertainty being lower than 1
%, the actual changes in the dose rates per month, related with fourfold increase due to rainfalls, registered
by the people on duty. A gradual increase in the general level is observed also as a reflection of the annual
gamma background rate at a certain geographic site.
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