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1. Introduction

Urban pollution has a significant negative impact on the health of the
population and the socio-economy (Wang and You, 2021). Ulaanbaatar is located
In central Mongolia and is the most important region in the country (Dorjsuren et
al., 2021).
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1. Introduction

Soil radioactivity is one of the main factors involved in the pollution of air,
soil and water habitats. It is important to estimate the natural radioactivity level
In soils and rock to evaluate the terrestrial gamma dose rate for outdoor
environments (Mehra et al., 2007).

Table 1. Radioactive level of natural radioactive element in the soil (Bq kg-!) of Ulaanbaatar

Radioactive elements

City and town

401c 2387 232Th
Ulaanbaatar (40 point) 88055 33+9 39+ 7
Average of 19 town 835 28 32

World Average 370 25 25




1. Introduction

Table 2 is a comparison of different specific activy of isotopes including 238U,
232Th, and 40K in soils between Ulaanbaatar, China, Japan, America and
average value across the world. The specific activity of 238U in Ulaanbaatar is
between 1.1 and 1.8 times higher than the average value across Earth; likewise,
the activation percent of 232Th is 1.1 to 2.7 times higher and 40K is from 1.2 to
2.4 times higher (Table 2).

Table 2. Comparison of radioactivity levels in selected countries with those of Ulaanbaatar

Specific Activity Bg ke'!

Country, urban

2387 232Th 0K
Ulaanbaatar, Mongolia 33 39 880
Japan 159 22.5 443
China 40 49 580
United States of America 35 35 370

World Average 25 25 370




1. Introduction

Purpose of this research, to quantify the soil radioactivity element
and radioactive isotopes and applied the hazard index to determine the
around landfill.



2. Materials and Methods.
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Results and Discussion

Table 3. Activation of natural and studied radioactivity isotope

Specific Activity Bq ke'!

Sample code

DR, 22Th WR 1370
NE-1 20 25 638 <1.1
NE -2 18 21 629 =1.1
NE -3 21 18 700 3
NE - 4 19 21 716 4
NE -5 25 23 701 <1.1
NE - 6 19 14 393 <1.1
NE-7 32 12 498 =1.1
NE -8 13 34 843 =<1.1
NE -9 30 30 BES <1.1
NE - 10 24 25 679 <1.1
NE - 11 24 31 916 <1.1
NE - 12 25 27 875 <1.1
NE - 13 35 23 T01 =<1.1
NE - 14 26 28 967 <11
NE - 15 46 35 1136 <1.1
Reference site 13 13 650 <1.1
Average of area 24 24 747 <1.1
Minimum 13 12 303 <11
Maximum 46 35 1136 4
Ash 129 59 1626 <1.1
5D 349 139 3342 -

Median 19.5 21 679 -




Results and Discussion

Ra,, = Ag, + 1075 1 10,1304 (1)

H, = Ap,/370 + A, /259 + A /4810 (2)

H, =Ag/185+ A, /259 4 5 /4810 (3)
Dyucaoor = 427 , Cp, +0.62 ¢, +0 43ck) « 0,01 (4)
Dindgoor = Doutdoor * 12 (5)

ELCR _ (Ein | Em) . LE , RF (6)

N; = Noe™* (7)



Results and Discussion

Table 4. Radium equivalent activity, Indoor and outdoor radiation indices, Excess life-time

cancer risk
Specific Activity (B~ Radium Estemal Absorbed Dose Anmual effective Froess
Sample k=) equivalent ezt Rate (aGy-k)  Dose (mSvy) it
code sctiviy By Cones
“Fa *'Th K k=) He Ha Dosser Dhitow  Bostowr  Boen R-Bk
(*107)
ME-1 0 25 g3 10633 029 034 5338 @406 007 037 130
2 13 21 625 96.38 026 031 4864 38.36 0.06 033 118
ME-3 21 18 Tm 10056 027 033 5098 6LIE 006 033 124
NE-4 18 21 716 104 .08 028 033 3280 63.36 0.06 0.36 128
ME-3 3 13T 11178 030 037 5604 €725 007 038 136
ME-§ 1% 14 383 £5.23 019 024 3428 4114 004 024 0.83
ME-T 12 12 4ss 8745 024 032 4302 5163 005 030 103
ME-3 15 34 g3 12642 034 038 431 7707 008 044 156
ME-§ 0 30 gEs 14104 038 046 7072 B4BT 008 064 1.1
ME-10 M4 25 &8 112.03 03 036 5599 6719 006 051 104
ME-11 24 31 918 13886 037 044 7005 8419 003 064 L1
ME-12 33 11§l 13098 035 042 6617 754 007 0.6 106
ME-13 I3 023 q0l 12186 032 042 6031 7237 007 056 118
ME-14 26 28 947 1404% 037 045 7121 B546 008 063 1.24
ME-15 46 35 1136 IB3E2 049 062 9166 10852 011 084 1.58
ERaferenca
. 13 13 &30 8137 022 026 4211 5053 005 029 102
zite
Averaze M M W 11579 031 038 3824 6988 007 047 1.20
Min 13 12 383 £5.23 019 024 3428 4114 004 024 0.83
Max 46 35 1136 1B332 049 062 9166 10852 001 (.84 158
Ash 129 55 1626 3383 Q%1 126 16406 19687 02 113 199
sD 6 T 138 169 0 1] g8 10.7 0 0.l 0.2
median - S -1 10232 028 033 S18% 6227 006 036 126
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Results and Discussion

The strongest relationship was between a radium equivalent activity and the
excess lifetime cancer risk (Fig. 3).
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Fig. 3. Correlation between radium equivalent activity and excess life-
time cancer risk.
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Results and Discussion

The radionuclide’s fallout results show relatively little change. All samples
measured at the dumﬁsne have high levels of radioactive isotopes, indicating that
the waste content at the dumpsite has a strong impact.

Table 6. Radionuclide fallout and calculation results

Specific activity (Bgq-kg™")

Z:i‘lRa :}:Th -H.'K
Measurement Radionuclide Calculation Measurement Radionuclide’s Calculation Measurement Radionuclide Calculation

Sample code results fallout results results fallout results results fallout results
Average site 24 0.98 23.01 24 1.00 23.00 747 1.00 746,00
conditions

Min 13 0.98 12.01 12 1.00 11.00 393 1.00 392.00
Max 46 0.98 45.01 35 1.00 34.00 1,136 1.00 1,135.00
Ash 129 0.98 128.01 59 1.00 58.00 1.626 1.00 1,625.00
Reference site 13 0.98 12.01 13 1.00 12.00 650 1.00 649.00
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Conclusions

« The activity levels of the soil radionuclides as 2%¢ Ra, %*°Th, 4°K, and
artificial 13’Cs were determined using GRS with Germanium detector in
samples of soil collected from nearby of the dumpsite.

« The highest rate of radioactivity occurred in ash, indicating that
radioactive elements and derived isotope were as a result of ash entering
the landfill in Ulaanbaatar in winter. Radiation isotopes around the waste
point are higher than the ambient radiation level.

* But it does not affect human health and the environment. The Ra,, and
other hazard indices were less than their respective limiting values
showing that the surveyed area has no hazard from health point of view.



Conclusions

» Therefore, the data may provide a general reference level for the area
studied and may also serve as an initial research study of Naran Enger
landfill and surrounding area in Ulaanbaatar, Mongolia.

 In the future, we planning to continue the accumulative impact assessment
of Ulaanbaatar city and to collect soil samples from different residential
area and city center for protect human health.

 In the future, important to take lots of samples from different locations and

to evaluate to be accumulated impacts on the environment and human
health.
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Introduction

Urban pollution has a significant negative impact on the health of
the population and the socioeconomy (Wang and You 2021).
Ulaanbaatar is located in central Mongolia and is the most impor-
tant region in the country (Dorjsuren et al. 2021). Ulaanbaatar city
has less radioactive material than other large cities in the world.
However, depending on the location and nature of the waste, the
level of radioactive isotopes in the soil may have increased over
the last two decades. In the central landfills, the waste mainly com-
prises houschold and domestic items. Nonetheless, the composition
of the waste is currently inappropriate as it allows organic and solid
wastes, construction waste, and clinical waste to interact and con-
sequently generate hazardous waste.

Soil pollution depends on the solid waste properties and struc-
tures. A study by the Japan Intermational Cooperation Agency
(JICA) found that during 2005-2006, solid waste from Ulaanhaatar
consisted of food waste (23%-36%), cotton waste {1%—4%), paper

(13%%-22%), plastic (14%-22%), metal (7%), and ashes (49%)
(JICA 2007). There is also large seasonal variation i solid
waste, specifically between summer and winter. During the winter,
the proportion of ash is $0.2%; this is much lower during the sum-
mer (JICA 2003). Combustion of coal results in the gencration of
huge amounts of ash, which is the primary environmental problem
This large concentration of ash represents one potential reason for
increased soil adicactivity (Gupta et al. 2013; Mondal et al. 2006).
Soil radioactivity is one of the main factors involved in the pol-
lution of air, seil, and water habitats. Soil type strongly affects the
behavior of radionuclides in soil and the soil retention characteris-
ties {El-Taher 201 3). It is important to estimate the natural redioac-
tivity levels im soil and rock to evaluate the terrestrial gamma dose
rate of outdoor environments (Mehra et al. 2007). The gmlngy
around L] city is d d by Palmzolc
rock or sand and rocks. The occur-
rence and distribution of radicactive material in the soil and
groundwater are controlled primarily by the local geology,
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Thank you for your attention
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