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Abstract

This analytical review examines reported environmental measurements at the polyethylene-
production site of the Shurtan Gas Chemical Complex in Kashkadarya, Uzbekistan. Secondary
descriptive analysis used annual summaries for 24 drinking-water samples, 24 wastewater samples,
120 soil samples and 240 gamma-field measurements across 2024—-2025. Reported soil activities
changed from 16.07 to 15.14 Bg/kg for Ra-226, 14.40 to 14.30 for Th-232 and 389.50 to 385.50 for
K-40. Drinking-water and wastewater gross beta activities increased from 0.017 to 0.018 and from
0.021 to 0.026 Bq/L respectively. A table and two-panel chart summarize these different patterns.
Small numerical changes do not establish a temporal trend or industrial attribution. The findings
support continued site-specific surveillance with traceable sampling and method information.

Keywords: Natural radionuclides; soil; gross beta activity; industrial monitoring; Shurtan;
environmental hygiene.

Introduction

Monitoring around a gas-chemical facility requires differentiation between naturally present
radionuclides and industrially influenced exposure. The CNSC describes naturally occurring
radioactive material in several industrial residues [2]. This establishes a plausible topic for
investigation, not evidence that a particular facility has contaminated its surroundings. Soil and water
measurements therefore need a site-specific interpretation.

The supplied Shurtan manuscript [1] offers environmental observations for two years. This review
focuses on the numerical contrast between soil and water indicators and on what those contrasts can
support. Its aim is to identify useful baseline information while avoiding conclusions about public-
health effects that cannot be tested with annual summaries.

Evidence base and analytical methods

The source describes 24 drinking-water samples, 24 wastewater samples, 120 soil samples and 240
gamma-field measurements over 2024-2025. These are totals for the study period; the number in
each year and the pairing of locations are not reported. Laboratory work is attributed to the regional
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sanitary-epidemiological radiological laboratory. Individual observations and uncertainty estimates
were not available for reanalysis.

/
ALY

f

TP Annual tables were selected as the quantitative source because the accompanying prose assigns some
water means inconsistently to a year. The gamma table has an ambiguous unit heading, whereas the
g’ results paragraph explicitly reports 0.17-0.22 uSv/h. Gamma values are consequently described in
a uSv/h, following the explicit text. No conversion to annual personal dose was performed.
— Absolute differences and percentage changes were calculated from the reported annual values. The
P y
=) are arithmetic descriptions, not estimates of significance. The source also supplies effective specific
pp p
Z activity values, but the calculation coefficients are not documented. That composite indicator was
O therefore not used for a normative soil classification. A building-material comparison cannot
- automatically establish a soil-specific limit.
© Results of the two-year comparison
8 Soil Ra-226 decreased by 0.93 Bg/kg, or 5.79%; Th-232 by 0.10 Bg/kg, or 0.69%; and K-40 by 4.00
o Bg/kg, or 1.03%. K-40 had the largest numerical activity in both years, but comparing Bg/kg across
radionuclides does not compare dose contributions. Nuclide-specific emissions and exposure
p
E pathways must be considered before such an interpretation.
LM
O s
- = Table 1. Annual summaries and arithmetic percentage changes calculated from [1
o g g
GCJ % Indicator 2024 2025 Change
= T Soil Ra-226, Bq/kg 16.07 15.14 ~5.79%
O = Soil Th-232, Bg/kg 14.40 14.30 ~0.69%
©O 9 Soil K-40, Bq/kg 389.50 385.50 -1.03%
) %’ Drinking-water gross beta, Bq/L  0.017 0.018 +5.88%
E c Wastewater gross beta, Bq/L 0.021 0.026 +23.81%
Y— 3 Gamma range, pSv/h 0.19-0.22 0.17-0.20 Range comparison onl
o < g p y
O
¥e!
('_U g No statistical significance is implied. Gamma unit follows the source results paragraph; sample totals
c @ span both years.
—
(@) Drinking-water gross beta activity rose by 0.001 Bg/L, or 5.88%, while wastewater rose by 0.005
Bq/L, or 23.81%. The latter percentage reflects a small denominator and should not be described as
p g
.Q)' a large increase in radiation risk. Gross beta activity does not identify the radionuclides responsible
for the signal
- ghat.
6 The reported gamma ranges were 0.19-0.22 puSv/h in 2024 and 0.17-0.20 puSv/h in 2025. Their

overlap, 0.19-0.20 uSv/h, and the absence of point-level data prevent a statistical comparison. The
source interprets observations as background-compatible; independent attribution requires
comparable reference locations and instrument records.
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Figure 1. Relative soil activity change and annual water gross beta activity. Panels use different
scales; no dose comparison is implied.

Discussion and surveillance implications

The contrasting direction of water and soil summaries argues against treating the observations as a
single increasing or decreasing regional radiation pattern. Sampling time, laboratory preparation,
location selection and hydrological conditions could influence the measurements. The available
summaries do not distinguish these mechanisms. Two annual observations are insufficient to
demonstrate a sustained trend.

Water results should retain their separate functions. Drinking-water can contribute to intake when
consumed, while wastewater requires an assessment of discharge, receiving media and access. WHO
drinking-water guidance [3] concerns drinking-water quality; its criteria should not be applied
automatically to wastewater as if the settings were identical.

For future work, the authors propose stable sampling points and parallel reference sites outside
plausible facility influence. Water records should include flow or source conditions; soil records
should specify depth, dry or wet mass and sample preparation. These additions would make site
comparisons more interpretable without assuming in advance that the production process is the cause.
The TAEA 2025 monitoring guide [4] provides a recent framework for connecting environmental
observations to protective decisions. ALMERA resources [5] support analytical verification, while
UNSCEAR [6] supplies broader exposure context. Together they support quality-assured
continuation of the local programme, rather than a claim that the facility has no possible effect on
population health.

Conclusion

Reported Shurtan soil activities were numerically lower in 2025, whereas water gross beta summaries
were numerically higher. The changes remain descriptive because annual sample allocation and
measurement uncertainty are unavailable. The dataset is useful as site-specific baseline material,
provided that soil, drinking-water, wastewater and external gamma observations remain analytically
distinct.
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