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This article describes the reasons for reduction of radiation at Semi-
palatinsk nuclear test site: first period half-life of a radioactive isotope. Cur-
rently, the level of radiation at the Semipalatinsk nuclear test site composes
from 6 to 20 micro-roentgen per hour. Only at some points the radiation
level higher than the plains. In this regard, our aim is to clarify the cause
of the reduction of radiation and space distribution of nuclear residues at
Semipalatinsk nuclear test site. Second is radionuclide flushing with water,
soaking with soil, picking up ground water. Counting the number of flush-
ing water depends rainfall in the warm season. Third is influence of organ-
isms in order to reduce radiation. The plants and animals actively partici-
pate to reduce radiation. The plant gives a lot of biological products. The
study used methods: general scientific, cartographic method, comparative,
quantitative mass spectrometry.

Key words: nuclear test, radionuclide, Semipalatinsk, radioactive iso-
tope.

Makanaaa Cemelt SAPOAbIK MOAMIOHbIHAAFbI PaAMaLMs a3alobiHbIH,
cebenTepi aHbIKTaAbIM >KasbiAFaH. EH GipiHwi >xeHe Herisri ceben pa-
AMOAKTMBTIK M30TOMTApAbIH >KapTblAal biablpay nepuoabl. Kasipri ya-
KbiTTa Cemen SAPOAbIK, CbiHAK, MOAMIOHbIHAQ >KAATbl PaAMaLMst AEHreni
caratblHa 6-paH 20 MuKpopeHTreHre >keteai. Kenbip HykTeaepae FaHa
paAMaums AeHreii >korapbl. Paamaums acepiH 3epTrey eTe ©3eKTi 60A-
FaHAbIKTaH Cemen SAPOAbIK, CbIHAK, MOAMIOHbIHAAFbI PaAMaLMs AEHreni
Here asalAbl YX8He SAPOAbIK, KAAAbIKTapbl KalMAa KeTKeHiH aHbIKTalblK,
AEreH MakcaT KOMAbIK,. Paamaums asatobiHbiH ekiHLi ce6ebi - paAMoHyK-
AVIATEPAIH CYMEH LUIAMbIAbIM, TOMbIPakKa CiHiM, FPYHTKA >KeTin, TepeHAen
>KepacTbl CyAapbIHAQ >KMHAAYbl. CaHay >KaAMbl >KayblH-LIALWbIHHbIH, >KbIAbl
Ke3Aeri KeAemiHe Herizaeaai. Paamaums asaiobliHbiH yWiHWi cebebiHe Ti-
pi OpraHM3MAEp 63 YAEeCiH KocaAbl. EH Ker GMOAOTUSIAbIK, 6HIMAT 6CIMAIK
>KaMbIAFbICbI 6epeai. Cemein NMOAMIOHbIHAQ O©CIMAIK >KaMbIAFbICbI 8P 3KO-
KyeAe apTYypAi. 3epTTey NpoueciHAE OCbIHAANM 8AICTEP KOAAQHBIAABI:
JKAATbI FbIAbIMM, KapTOrpamsblK, SAIC, CAAbICTbIPMAAbI, CAHABIK, >KAATbI-
CMEeKTPOMETPAIK.

Tyiin ce3aep: CeMMMaAaTUHCK, PAAMOAKTMBTI KAAAbIKTap, pa-
AMOHYKAUA, SAPOAbIK MOAUIOH.

B AaHHOM CcTaTbe MCCAEAYIOTCS MPUUMHBI CHUXKeHUa paamaummn Ce-
MUMAAQTUHCKOrO SIA€PHOrO MOAMIOHA: MepBas NMpUUMHA — MepuoAHble
NMoAypacrnaabl paAMOakTMBHOro m3oTona. B HacTosdulee Bpems ypoBeHb
paavaumm Ha CeMMMaAAATUHCKOM SAEPHOM MCMbITaTEABHOM MOAMIOHE
cocTaBAgeT OT 6 A0 20 MUKpOpeHTreH B Yac. TOAbKO B HEKOTOPbIX TOY-
KaX YpOBeHb paAMallMn BbICOKMI, YeM B PaBHMHHbIX MecTax. B cBs3m ¢
3TUM Hallen LUEeAbIO SIBASETCS BbIICHEHWE MPUUNHBI CHUXKEHUS paAMaLmmn
M MecCTa pacrnpocTpaHeHue saepHbix octatkoB CAUIT. Bropas npuumHa
— CMbIBaHMe PAAMOHYKAMAA C BOAOM, BNUTbIBAHUE C MOYBOM, COOMpaHme
B rpyHTOBble BOAbl. CMbIBaHWE BOAbI CBSI3aHO C BbIMAAEHUEM AOXAEN
B TernAoe Bpems. TpeTbs NpuumMHa — BAUSIHME OPraHM3MOB Ha CHUXKEHUe
paavaumun. AKTMBHOE y4vacTue MPUHUMMAIOT PacTeHUs U >KMBOTHbIE AAS
CHV>KeHUs paavaumn. B npouecce MccaepaoOBaHMS MCMOAb30BaHbl METO-
Abl: 00UIeHaYYHble, KapTorpachMueckmin METOA, CPABHUTEAbHbIN, KOAMYE-
CTBEHHbI, MacCa-CneKkTPoOMeTPpUYEeCKmi.

KatoueBble caoBa: CeMmMaraTMHCK, PAAMOAKTMBHbIE M30TOMbI, pa-
AVOHYKAUA, SAEPHbINA MOAUIOH.
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Introduction

Semipalatinsk nuclear test site was one of the two main nuclear
test of the USSR in 1949-1989 years. The landfill is located in three
regions of Kazakhstan and occupies an area of 18 500 square meters.
km, its perimeter of about 600 km. During the existence, the landfill
has brought a lot of problems for people, contaminating large areas of
Kazakhstan and Russia, and also contributed to the negative attitude
people have products that come from contaminated areas, and others.

The landfill was used for a variety tests of nuclear weapons the
Soviet Union - in the ground (in tunnels and wells) and in the atmo-
sphere. From 1949 to 1963. 116 explosions were produced in the
atmosphere and on the surface [1]. By radioactive cloud were 55 air
and ground explosions, by gas fraction 69 underground explosions.
12 August 1953 have been tried thermonuclear weapons in the at-
mosphere - at a height of 30 meters above the ground (the charge
was placed in a special tower). Then it began a rapid contamination
of the landfill site and surrounding land with radioactive elements.
November 22, 1955 another thermonuclear bomb was dropped from
a plane and exploded at an altitude of 2 km above ground level.

In the period from 1963 to 1989 it produced only underground
tests, but they have brought irreparable damage to the environment:
169 gas fraction of underground tests has moved beyond the range
and contributed to strong radioactive contamination of the eastern
regions of Kazakhstan. From 1949 to 1989 there were no less than
456 nuclear tests, which were detonated at least 616 nuclear and
thermonuclear devices, including at least 30 ground nuclear explo-
sions and at least 86 air [2]. There were also carried out dozens of
hydro-nuclear and hydrodynamic tests. The region has been caused
considerable environmental damage. The population exposed to
radiation over time has entailed disease, premature death, genetic
diseases among the local population. Explosions were halted only in
1989, and the landfill is closed in August 1991 [3].

Materials and methods

The study used methods: general scientific, cartographic
method, comparative, quantitative mass spectrometry. The
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period 2007-2012 were investigated number of
rainfall dropped in the Semipalatinsk nuclear
test site. Weather data and materials taken from
Kazhydromet. To determine the amount of water to
wash off the radiation in the soil using this formula:

V=W «S«h+d+am?

where V - amount of rain in the warm, m’;
S - area of the region where water accumulates,
m?;h - evaporation coefficient
d —ability of conduct water on the soil during
the day, m;
a — coefficient for

Result and discussion
Currently, the level of radiation at the

Semipalatinsk nuclear test site composes from
6 to 20 micro-roentgen per hour. Only at some

Table 1 — Radionuclide products from nuclear tests

points the radiation level higher than the plains. In
this regard, our aim is to clarify the cause of the
reduction of radiation and space distribution of
nuclear residues at Semipalatinsk nuclear test site.
This study is necessary to explore the radiation on
the body. The most the main reason is the half-life of
radioactive isotopes. (Table 1.) The products consist
of a nuclear explosion, more than 200 isotopes of 36
chemical elements. Many of the radioactive isotopes
decompose rapidly radionuclides [5]. Active
products of nuclear emissions reduced by 10, 100
and 1000 times after the explosion at 7, 49 and the
343 day of the half-life. When the nuclear discharge
excitable radionuclides (°H, “C, 2!Al, **Na, Mn,
¥Fe, °Co, and others.) And undivided uranium,
plutonium pollut environment. Subsequently, if
the plutonium (**°Pu) is based in the soil, *’Cs, *'I
particularly *°Sr radionuclides may accumulate in
the human body, such as *Sr in the bones and *'T in
the thyroid gland [5].

Isotopes (g'ﬁf.ﬁii) Half life The a“:l‘;‘é:;s of the Ac?lvoiltsyBlkl)m’
Strontium-89 38 50,5 days 2,56 590
Strontium-90 38 28,6 years 3,5 3,9
Zirconium-95 40 64 days 5,07 920
Ruthenium-103 44 39,5 days 5,2 1500
Ruthenium-106 44 368 days 2,44 78
Iodine-131 53 8 days 2,90 4200
Cesium-136 55 13,2 days 0,036 32
Cesium-137 55 30,2 year 5,57 5,9
Barium-140 56 12,8 days 5,18 4700
Cerium-141 58 32,5 days 4,58 1600
Cerium-144 58 284 days 4,69 190
Tritium-3 1 12,3 years 0,01 2,6 10

The second reason is the reduction of  blur of radionuclides (Figure 1.2). The average

radiation is radionuclides are washed with water
to penetrate into the soil before reaching the
ground, gather in groundwater [6]. The sufficient
level of rain in the warm season of the year for the

intensity composes | hectar 7.2 ton. Module blur
in the study area of space that is not same spread
large amounts in the mountains, the lowest in the
steppe.
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Figure 1 — The amounts of rainfall in warm weather
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Figure 2 — The intensity of flushing t / ha
We count the number of flushing water. The Determination of the amount of the regions from

process of flushing water from the high hills is fast. ~ volume of the rainfall in the warmer time
Counting the number of flushing water depends 168-170 mm. for year = 3,94% 18,5 mil. he =
rainfall in the warm season. Coefficient of stream 728900 he
for forest area is — 0,4-0,5 m, without the forest zone 170-180 mm. for year = 14,47% 18,5 mil. he =
—0,6-0,65 m. The coefficient of evaporation for the = 2676950 he
forest zone is -0,4-0,5 meters. Forest steppe zone- 0.6 180-190 mm. for year = 47,36% 18,5 mil. he =
m, steppe zone — 0,7-0,8 m. The ability to conduct 8761600 he
water on the soil during the day — 0,00025 m. The 190-200 mm. for year = 23,68% 18,5 mil. he =
total area of the region — 18,5 million hectares. 4380800 he
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200-214 mm. for year = 10,55% 18,5 mil. he =
1951750 he

We determined amount of water by wash-off
radioactive isotopes in the each area

V=728900 he * 10000 m?* 0,00025 m. * 0,65 *
0,8 *0,16 m*=151611,2 m*

V=2676950 he * 10000 m** 0,00025 m. * 0,65
*0,8 * 0,17 m*=591605,95m*

V=8761600 he * 10000 m** 0,00025 m. * 0,65
*0,8 * 0,18 m*=2050214,4 m’

V=4380800 he * 10000 m?* 0,00025 m. * 0,65
*0,8 * 0,19 m*=1082057,6 m*

V=1951750 he * 10000 m** 0,00025 m. * 0,65
*0,8 * 0,2 m*=507455 m?

The total amount of water wash-off radioactive
isotopes of the Semipalatinsk test site

>=151611,2 +591605,95+2050214,4+1082057,
6+507455 = 4382944.15 m®

As a result of counting it turned out, that every
year 4 million 382 thousand 944 m* of water washes
away the radioactive isotopes in the ground water. In
wells Ne1419, where was not nuclear test site, found
trittum from water [4]. In this regard, the wash-off
radionuclides contaminate groundwater.

The plants and animals actively participate to
reduce radiation. The plant gives a lot of biological

products. In each ecosystem in the region of
Semipalatinsk nuclear range of different plants grow.
The overall average productivity of urgent problems
steppe plant cover is - 4-5 centner for he. Cover
the plant absorbs 5% of radioactive contamination.
Here, under the laws of the ecological pyramid
number of insects it is 10 times more. From 1 ha
of land Semipalatinsk nuclear test site is found 45-
50 different species of insects. In order to reduce
radiation, the insect feeds on the plant, bird - insects
and thus the process of reduction of radiation in the
region.

Conclusions

Radiation levels of Semipalatinsk nuclear test
site is reduced for three reasons:

1. Activity products of nuclear emissions reduced
by 10, 100 and 1000 times after the explosion at 7.49
and 343 days during the half-life of the radiation.

2. Sufficient level of rain in the warm season
of the year for the blur of radionuclides. Every
year 4 million 382 thousand 944 m’ of water
washes away the radioactive isotopes in the
ground water.

3. The biological spread reduces radiation.
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