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Our research object was long-term dynamics of parameters describing drinking water from centralized water supply
systems and additional cases of health disorders among population in Russia directly caused by low-quality drinking water.

Our research goal was to perform hygienic assessment of priority risk factors related to drinking water and potential
health disorders that could be caused by them.

Our research technique was hygienic analysis of drinking water parameters as per data taken from the federal statisti-
cal form No. 18 entitled «Data on sanitary situation in a RF region» over 20002019, the federal information fund of social
and hygienic monitoring over 2012—-2019, and calculation of associated health disorders as per MG 5.1.0095-14.

Specific weight of centralized water supply sources that didn’t conform to sanitary-epidemiologic requirements de-
creased by 4.7 % over 2000—2019 and amounted to 14.9 %. Over the last 20 years there has been a descending trend in
specific weight of water samples taken from centralized water supply sources that don’t conform to sanitary requirements
as per sanitary-chemical parameters (by 2.7 %) and microbiological parameters (by 4.8 %). Over 2000-2019, specific
weight of water distribution networks not conforming to sanitary-epidemiologic requirements decreased by 10.7 % and
amounted to 15.9 % in 2019.

Over the last 20 years there has been an increase in quality of drinking water taken from centralized distribution net-
works. Specific weight of water samples from centralized distribution networks not conforming to sanitary requirements as
per microbiological and sanitary-chemical parametersfell by 6.7 % and 7.9 % respectively.

In 2012-2019 in the RF hygienic parameters of drinking water quality were the most violated as per contents of
bromine, silicon, chlorine, iron, sodium, lithium, magnesium, manganese, chloroform, boron, strontium, sulfides, and
hydrogen sulphide.

Overall, in the RF in 2019 more than 1.66 million cases of digestive diseases, cardiovascular diseases, diseases of
skin and subcutaneous tissue, and other health disorders were directly related to drinking water being contaminated with
chemicals and microbiological agents; it was by 13.3 % lower than in 2012 regarding morbidity associated with drinking
water quality. Priority risk factors were chlorine, chlorine organic compounds (COC), ammonia, iron, manganese, arse-
nic, nickel, copper, boron, magnesium, and other compounds.

Key words: drinking water, hygienic standards, health risk, associated morbidity, «Pure water» federal project.

Availability of qualitative and safe health of any nation [1]. Experts from the
drinking water is a basic human right. Drink- World Health Organization (WHO) note that
ing water is most significant for human health a lot of diseases can be prevented by safe wa-
and it determines life quality and overall ter supply systems and strict adherence to hy-
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gienic requirements when it comes to drink-
ing water supply. Only diarrhea diseases ac-
count for approximately 3.6 % of the global
diseases burden and they annually result in
1.5 million death cases all over the world.
Approximately 58 % out of them (842 thou-
sand deaths per year including 361 thousand
children younger than 5) are caused by safe
water supply, hygiene, and sanitary not being
available to people [2].

Water quality can also deteriorate due to
infectious and parasitic agents, toxic chemi-
cals, and other risk factors [3]. According to
data provided by the WHO, in 2017 three out
of each ten people all over the world were not
provided with safe and easily available water
supply at a place where they lived [4]. Accord-
ing to data provided by the UN, more than
2 billion people in the world do not have ac-
cess to Clean drinking water, and more than
800 million people spend not less than 30
minutes every day on obtaining water or don’t
have any access to it at all [5].

Despite an increase in a share of RF
population provided with safe drinking wa-
ter in 2018 almost 10 % of the country
population was not provided with qualita-
tive drinking water from centralized water
supply systems'. Given that, a vital task set
by the state authorities is to increase quality
of drinking water supplied to the population
in the RF.

«Clean water» Federal project envisages
finding solutions to issues related to raising
drinking water quality via modernizing water
supply and treatment systems with the use of
the most advanced technologies [6]. The
Federal Service for Surveillance over Con-

sumer Rights Protection and Human Well-
being as well as other participants in «Clean
water» Federal project have to tackle ambi-
tious tasks: in 6 years time the project im-
plementation should result in more than
90 % of the RF population being provided
with qualitative drinking water; the parame-
ter should be equal to approximately 99 % in
urban settlements.

Risk assessment and management proce-
dures are the most efficient tool for providing
persistent safety of drinking water supply sys-
tems as they cover all the stages in water sup-
ply starting from water intake and up to water
consumption [7-32].

Our research goal was to reveal and hy-
gienically assess priority risk factors related to
dirking water and potential health disorders
among the RF population caused by them.

Data and methods. We performed hygi-
enic analysis of drinking water from central-
ized water supply systems as per data taken
from the Federal Statistic Report Form No. 18
entitled «Data on sanitary situation in a RF
region» issued in 2000-2019 and data pro-
vided by the Federal information fund of so-
cial and hygienic monitoring (FIF SHM) over
2012-2019".

Provision of the overall RF population as
well as urban population specifically with
qualitative drinking water was assessed ac-
cording to the methodical guidelines MR
2.1.4.0143-19°.

Statistic data on population morbidity in
the RF in 2012-2019 were provided by the RF
Public Healthcare Ministry and applied as a
source of data on population health in the
country4.

" On sanitary-epidemiologic welfare of the population in the Russian Federation in 2018: The State Report. Mos-
cow, The Federal Service for Surveillance over Consumer Rights Protection and Human Well-being Publ., 2019, 254 p.

(in Russian).

? Federal Statistic Report Form No. 18 entitled «Data on sanitary situation in a RF region» issued in 2000-2019.
Zakon prost! Legal consulting service. Available at: http://www.zakonprost.ru/content/base/part/653252 (02.08.2020)

(in Russian).

*MR 2.1.4.0143-19. 2.1.4. Drinking water and water supply in settlements. A procedure for assessing increase in quality of
drinking water supplied via centralized drinking water supply systems. Methodical guidelines. Approved by the RF Chief Sanitary
Inspector on March 27, 2019. KonsultantPlus. Available at: http://www.consultant.ru/document/cons_doc LAW 325256/

(02.08.2020) (in Russian).

*Medical and demographic parameters in the Russian Federation: statistic reference book. Moscow, RF Public Healthcare

Ministry Publ., 2018, 264 p. (in Russian).

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

ISSN (Eng-online) 2542-2308

49



S.V. Kleyn, S.A. Vekovshinina

Table 1

The top 10 RF regions and the worst 10 ones as per a share (%) of population provided with
qualitative drinking water from centralized drinking water supply systems in 2019

A share (%) A share (%)
No RF region of population No. RF region of population
planned|actual|difference planned|actual|difference
The top 10 The worst 10
1 |Saint Petersburg - [100.0 — 76 |Karachai-Cherkess 663 | 615 -438
2 |Moscow City — 99.6 — 77 |Smolensk region 63.1 1602 -29
3 |Murmansk region| 99.7 1994 | -0.3 |78 |The Jewish Autonomous Area| 61.3 | 599 ]| -14
4 |Kamchatka 98.5 |98.8 0.3 79 | Yakutia 59.8 |540] -5.8
5 |Kemerovo region| 98.3 | 98.3 0.0 80 |The Nenets Autonomous Area| 51.4 | 53.6 2.2
6 |Sevastopol 97.6 197.5| -0.1 |81 |Vologdaregion 43.6 | 51.6 8.0
7 |Kursk region 93,6 | 95,9 2,3 82 |Buryatia 441 | 46,5 2,4
8 |Stavropol region | 98,5 | 95,3 -3,2 83 |Transbaikalia region 51,1 | 452 -5,9
9 |Magadan region | 98,5 | 95,3 -3,2 84 |Tyva Republic 24,5 | 24,7 0,2
10 |[Krasnodar region | 94,5 | 94,5 0,0 85 |Kalmyk Republic 726 | 14 -65,2

We assessed a number of health disorders
related to drinking water quality and revealed
priority risk factors that caused them for the
Russian Federation as a whole and RF subjects
in particular according to Appendix 2 to the
methodical guidelines MR”.

Results and discussion. We assessed
whether target figures fixed in «Clean water»
Federal project had been achieved; the assess-
ment revealed that in 2019 an actual share of the
RF population provided with qualitative drinking
water from centralized drinking water supply
systems amounted to 85.5 % and it was lower
than the target figure for the year (87.5 %)°.

Having analyzed data as per RF regions, we
established that the target figure for 2019 fixed
in «Clean water» Federal project hadn’t been
reached in 39 regions. The lowest values of the
parameter were detected in Kalmyk Republic
(7.4 %), Tyva Republic (24.7 %), Transbaikalia
region (45.2 %), and Buryatia (46.5 %) (Table 1).

Other target declared within «Clean water»
Federal project for 2019 (94.5 % of urban
population in the RF should be provided with

qualitative drinking water from centralized
drinking water supply systems) wasn’t reached
either. The overall value in the country
amounted to 93.2 % and it was by 1.3 % lower
than declared in the project. In 2019 the highest
shares of urban population provided with quali-
tative drinking water from centralized drinking
water supply systems were detected in Saint-
Petersburg (100 %), Kabardino-Balkaria (100 %),
Kamchatka (99.9 %), Murmansk region (99.7 %),
and Moscow city (99.6 %).

Analysis of data collected over 2000-2019
revealed that overall number of water sources
used for centralized drinking water supply went
down by more than 10.7 thousand (Figure 1).
A share of underground water sources re-
mained steady and was equal to approximately
98 % (Figure 2).

Over the last 20 years a specific share of
water sources that did not conform to sanitary-
epidemiologic requirements decreased by 5 %.
In 2019 14.9 % water sources did not conform
to sanitary requirements, 35.1 % of them being
surface ones.

>MR 5.1.0095-14 Calculation of actual economic losses and losses prevented due to control and surveillance activities re-
garding losses caused by population mortality, morbidity, and disability caused by negative effects produced by environmental
factors. Approved by A.Yu. Popova, the Head of the Federal Service for Surveillance over Consumer Rights Protection and
Human Well-being, the RF Chief Sanitary Inspector on October 23, 2014. KODEKS: an electronic fund for legal and reference
documentation. Available at: http://docs.cntd.ru/document/1200129398 (03.08. 2020) (in Russian).

®The profile of «Clean water» Federal project. The RF Ministry of Construction, Housing and Utilities. Available at:

https://minstroyrf.gov.ru/docs/17692/ (02.08.2020) (in Russian).
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Figure 1. Quantity of surface and underground
drinking water supply sources

Figure 2. Shares of surface and underground
drinking water supply sources, 2019 (%)
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Figure 3. A specific weight of drinking water supply sources that do not conform

to sanitary-epidemiologic requirements (%)

Absence of sanitary protection zones re-
mains the priority reason for drinking water
supply sources not conforming to sanitary-
epidemiologic requirements. Despite a num-
ber of sources used for centralized drinking
water supply that didn’t have any sanitary
protection zone went down by more than
44 % over the last 20 years (Figure 3), at pre-
sent approximately 10.2 thousand water
sources still don’t have it. It is a significant
risk factor that can produce negative effects
on quality of drinking water taken from cen-
tralized water supply systems.

Better organization of sanitary protection
zones around sources used for centralized
drinking water supply and an increase in num-
ber of water sources conforming to sanitary
requirements resulted in better quality of water
taken from those sources.

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

Over 2000-2019 there was a 5% de-
crease in a share of water samples taken from
centralized drinking water supply systems
that did not conform to hygienic standards as
per microbiological parameters (the figure
went down to 4.1 % un 2019). But still, qual-
ity of water measured as per sanitary-
chemical parameters remains stable as ap-
proximately 25-28 % water samples taken
over the last 20 years from both surface and
underground water sources do not conform to
hygienic standards.

Quality of drinking water supplied to con-
sumers via centralized water supply systems is
determined not only by quality of water
sources but that of supply networks as well.
Number of supply networks operated in the
Russian Federation increased over the last 20
years and amounted to more than 63.5 thou-
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sand in 2019. In 2019 more than 10.0 thousand
supply networks (15.8 %) that supplied water
from both surface and underground water
sources did not conform to sanitary-epi-
demiologic requirements including more than
5.0 thousand (7.9 %) due to absence of neces-
sary treatment facilities and more than 1.6 thou-
sand (2.7 %) due to absence of disinfection
equipment (Figure 4).

In 2000-2019 regional programs on
building and reconstructing (modernizing) wa-
ter supply networks including those developed
within «Clean water» Federal project were im-
plemented and it allowed reducing a share of
water supply networks not conforming to sani-
tary-epidemiologic requirements by 10.7 %.

A growth in number of water supply net-
works that conformed to sanitary requirements
allowed improving drinking water quality be-
fore it was supplied into distribution networks.
Over the last 20 years a share of water samples
taken from water supply networks that devi-
ated from sanitary requirements decreased by
6.9 % for microbiological parameters and by
4.8 % for sanitary-chemical ones.

Improvements in quality of drinking water
from supply networks influences quality of wa-
ter in distribution networks. Analysis revealed
that over the last 20 years a specific weight of
water samples taken from distribution networks

that didn’t conform to sanitary requirements as
per sanitary-chemical parameters decreased by
7.9 %, and as per microbiological ones, by
6.7 % (2.7 % in 2019) (Figure 5).

In 2019 a high share (more than 20 %
drinking water samples with chemicals contents
being higher than MPC) of drinking water sam-
ples taken from distribution networks that devi-
ated from sanitary requirements as per sanitary-
epidemiologic parameters was detected in
22 RF regions; and as per microbiological pa-
rameters, in 17 regions (more than 5 % drinking
water samples with microbiological contents
exceeding MPC). A share of samples taken
from water distribution networks that deviated
from sanitary requirements as per sanitary-
chemical parameters was higher than average
country level in 49 RF regions, and as per
microbiological parameters, in 41 RF regions.

The lowest quality of drinking water as
per microbiological parameters was detected
in 2019 in Karachai-Cherkess Republic
(24.6 % samples deviating from hygienic stan-
dards), Ingushetia (20.7 % samples), and
Chechnya (14.0 % samples); as per sanitary-
chemical parameters, in Kalmyk Republic
(58.3 % with chemicals contents exceeding
MPC), Karelia (43.1 %), Kostroma region
(38.0 %), Chukotka (36.0 %), and Kurgan re-
gion (35.2 %).
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Figure 4. A specific weight of water supply networks no conforming
to sanitary-epidemiologic requirements (%)
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Figure 5. A specific weight of water samples from distribution networks not conforming
to sanitary-epidemiologic requirements (%)

Table 2

Priority chemicals influencing quality of drinking water taken from centralized
drinking water supply systems

Chemical A share of samples with contents higher than MPC | Changes in the parameter

2012 {2013 2014 |2015]2016|2017|2018|2019| over 2012-2019, %
Bromine 8.87 [61.02]43.94| 20.0 | 60.0 | 50.0 | 75.0 |100.0 +91.17
Silicon (as per Si) 4.09 | 6.21 |20.54|24.86|22.92|22.72|120.99| 18.9 +14.87
Chlorine 39.05(32.99] 0.02 | 0.62 | 0.37 | 3.28 |13.48|14.66 2444
Iron (as per Fe) 21.25116.53|15.13|14.26|12.31|11.21|13.14|13.47 —7.784
Sodium 21.39(12.76|13.86|14.95|11.88|11.61|12.04|12.81 —8.584
Lithium 35.89|28.35| 38.1 |17.75]14.91]|21.07|17.46|11.69 2424
Magnesium 11.75/ 834 | 7.35| 8.7 | 8.06 | 7.72 {10.15] 9.81 -1.944
Manganese 10,6 | 7.1 | 7.1 | 692|631 |6.82|7.19 | 9.81 —0.79
Chloroform 18.72] 9.1 |11.31]9.22 | 7.89 | 8.96 |11.26]| 9.34 —9.384
Boron 451629 855|869 836|698 |8.05| 852 +4.017
Strontium 1.26 | 6.96 | 414 | 3.5 | 558|793 |6.01|7.16 +5.97
Sulfides and hydrogen 6.63 521|284 |141|149(379 (549 6.7 +0.077
sulphide H,S

Contents of chemical contaminants in
drinking water exerted their influence on
drinking water quality as per sanitary-chemical
parameters.

Having analyzed data collected by FIF
SHM over 20122019, we determined the fol-
lowing priority chemicals in drinking water:
bromine, silicon, chlorine, iron, sodium, lith-
ium, magnesium, manganese, chloroform, bo-
ron, strontium, sulfides, and hydrogen sul-
phide. A specific weight of drinking water
samples that contained these chemicals in con-

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

ISSN (Eng-online) 2542-2308

centrations higher than fixed by hygienic stan-
dards was constantly higher than 5 %.

There were certain positive trends de-
tected in 2012-2019; for example, there was a
decrease in a share of drinking water samples
deviating from hygienic standards as per chlo-
rine (by 24.4 %), iron (by 7.78 %), sodium (by
8.58 %), lithium (by 24.2 %), magnesium (by
1.94 %), manganese (by 0.79 %), and chloro-
form (by 9.34 %).

However, over the same period of time
there was an increase in number of drinking
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water samples that deviated from hygienic
standards as per contents of bromine (by
91.1 %), silicon (by 14.8%), boron (by
4.01 %), strontium (by 5.9 %), various sulfides
and hydrogen sulphide (by 0.07 %).

When chemicals (chlorine and chlorinated
organic compounds, ammonia, iron, manga-
nese, arsenic, lead, nickel, copper, boron,
magnesium, etc.) occur in drinking water in
concentrations higher than MPC, it can cause
additional cases of health disorders in the
nervous, cardiovascular, endocrine, and uro-
genital systems as well as in digestive organs,
skin and mucosa, blood system, and immune
system, and it can also have certain effects on
changes in body mass, development processes,
and infectious diseases prevalence’.

We analyzed data provided by FIF SHM
and state medical statistic data on population
health in the RF collected in 2012-2019; the
analysis revealed that approximately 1.98—1.68
million disease cases in the country were
caused by chemical and microbial contamina-
tion of drinking water from centralized drink-
ing water supply systems.

Additional diseases cases among the
overall country population that are directly

caused by drinking water quality have its
structure with the first rank place belonging
to digestive organs diseases (37.0-37.8 %)
followed by the diseases of urogenital sys-
tem (26.0-27.4 %); skin and subcutaneous
tissue diseases (12.7-13.7 %); diseases of
the endocrine system, gastric and metabolic
disorders (5.5-7.4 %); diseases of the mus-
culoskeletal system and connective tissue
(4.8 %-5.6 %); neoplasms  (5.2-5.5 %).
Other diseases account for 4.9 %—6.8 % of
total additional cases.

Additional morbidity among the whole
RF population with digestive organs diseases
in 2012-2019 (423.6-522.1 cases per 100 thou-
sand people, 12-14 % of primary morbidity
among the RF population with nosologies
from this group) was probabilistically influ-
enced by quality of water taken form central-
ized water supply systems deviating from
sanitary requirements as per sanitary-che-
mical parameters including contents of arse-
nic, nickel, copper, boron, fluoride, chlorine,
chloroform, and tetrachloromethane, in 79-83
regions in the country (Figure 6). Drinking
water contamination that occurred in those
regions probabilistically caused from 5.11 up

-',. g
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o L oh 2y
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Figure 6. The RF regions distributed as per additional morbidity among the overall population with digestive
organs diseases caused by poor quality of water taken from centralized water supply systems in 2019

"R 2.1.10.1920-04. Guide on assessing population health risks caused by exposure to chemicals that pollute the environ-
ment. Moscow, The Federal Center for State Sanitary-Epidemiologic Surveillance of the RF Public Healthcare Ministry Publ.,

2004, 143 p. (in Russian).
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to 2,450.5 additional cases of digestive or-
gans diseases per 100 thousand people. In
2019 the greatest number of additional cases
as per these nosologies was detected in Mor-
dovia, Kalmyk Republic, and Dagestan, as
well as in the Jewish Autonomous Area and
Chechnya (from 1,276.38 to 2,233.67 cases
per 100 thousand people).

Additional morbidity among the county
population with urogenital system diseases
(from 305.0 to 371.5 cases per 100 thousand
people, 6.7-7.5% from primary morbidity
with these nosologies on average in the RF in
2012-2019) caused by quality of drinking wa-
ter deviating from sanitary requirements as per
sanitary-chemical parameters including con-
tents of boron, cadmium, lead, mercury, chlo-
roform, tetrachloromethane, barium, etc.,
probabilistically occurred practically in all re-
gions in the country (79-83 regions, from 3.75
to 1,728.5 additional cases per 100 thousand
people). In 2019 the parameter varied from
937.33 to 1,651.22 additional cases per
100 thousand people in priority regions (Mor-
dovia, Kalmyk Republic, Dagestan, the Jewish
Autonomous Area, and Chechnya).

Additional cases of skin and subcutane-
ous tissue diseases caused by a high share of
water samples deviating from hygienic stan-
dards as per arsenic and iron contents oc-
curred in 79-83 RF regions 1.76-1,113.5
cases per 100 thousand people in 2012-2019).
Primary morbidity with these nosologies was
higher than on average in the country
(147.4-188.6 additional cases per 100 thou-
sand people, 3.4-4.0% of overall primary
morbidity among population in 2012-2019)
was detected in 22—39 RF regions (179.6-1,113.5
cases per 100 thousand people). In 2019 the
parameter varied from 445.1 to 911.6 addi-
tional cases per 100 thousand people in prior-
ity regions (Komi, Mordovia, Kalmyk Repub-
lic, Dagestan, and the Jewish Autonomous
Area).

In 2012-2019 additional morbidity among
the RF population with endocrine system dis-
eases, gastric and metabolic and disorders, di-
rectly caused by drinking water quality (devia-
tion from hygienic standards as per contents of

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

chloroform, arsenic, cadmium, lead, etc.) was
registered in 79-83 RF regions (in 81 regions
in 2019) and amounted to 74.0-94.8 cases per
100 thousand people on average in the country
(5.6-8.9 % of primary morbidity with these
nosologies among population). 16-32 RF re-
gions were considered priority ones if taken in
dynamics (86.5-952.2 cases per 100 thousand
people): in 2018 there were 18 such territories
including Komi Republic, Yakutia, Mordovia,
Kalmyk Republic, Novosibirsk region, Tam-
bov region, the Jewish Autonomous Area, etc.
(from 130.3 to 857.8 additional diseases cases
per 100 thousand people).

Additional cases of musculoskeletal sys-
tem and connective tissue diseases among the
overall TR population that were directly
caused by poor quality of water taken from
centralized water supply systems (as per stron-
tium, fluorine contents, etc.) probabilistically
amounted to 58.4-69.9 cases per 100 thousand
people in 2012-2019 (2.0-2.4 % of all primary
morbidity cases as per these nosologies). Ad-
ditional morbidity with these nosologies
caused by poor water quality was higher than
on average in the country in 20-35 RF regions
(74.8-436.1 cases per 100 thousand people).
In 2019 there were 29 priority territories as per
this parameter including Kalmyk Republic,
Dagestan, Mordovia, the Nenets Autonomous
Area, the Khanti-Mansi Autonomous Area etc.
(101.6-305.3 additional morbidity cases per
100 thousand people).

Additional cases of neoplasms caused by
drinking water quality deviating from sanitary
requirements as per sanitary-chemical pa-
rameters (high contents of cadmium, arsenic,
lead, tetrachloromethane, etc.) amounted to
61.3-74.3 cases per 100 thousand people on
average in the country. Additional morbidity
higher than on average in the country was de-
tected in 22-36 RF regions (74.4-343.5 cases
per 100 thousand people). In 2019 there were
22 priority regions as per this parameter in-
cluding Mordovia, Kalmyk Republic, Chech-
nya, the Jewish Autonomous Area, Novgorod
region, etc. (99.7-343.5 additional cases per
100 thousand people).

ISSN (Eng-online) 2542-2308 55
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Additional cases of certain infectious and
parasitic diseases caused by poor drinking
water quality probabilistically amounted to
39.2-65.9 cases per 100 thousand people for
overall RF population (1.5-2.1 % of all pri-
mary morbidity with these nosologies). The
parameter was higher than on average in the
country in 22-29 regions. In 2019 maximum
levels (more than 280.0 additional cases per
100 thousand people) were detected in the
Jewish Autonomous Area, Chechnya, Karelia,
Yakutia, Tyva, Karachai-Cherkess, Kalmyk
Republic, and Ingushetia.

Overall, additional morbidity among
country population (from 4,720.5 to 5,705.2
additional cases per 100 thousand people in
2012-2019) directly caused by poor drinking
water quality was detected in 82—83 RF re-
gions in 2019. In 2019 the greatest number of
additional cases (from 3,727.7 to 5,705.2 cases
per 100 thousand people) was detected in
Mordovia, Kalmyk Republic, Komi, Chech-
nya, and Dagestan.

The research results revealed that the
highest contributions into additional morbidity
cases caused by poor quality of drinking water
taken from centralized water supply systems
were made by deviations from hygienic stan-
dards regarding chemicals contents in drinking
water, namely arsenic, chloroform, nickel,
chlorine, copper, boron, fluorine, tetrachloro-
metahne, cadmium, lead, mercury, barium,
iron, strontium, as well as microbiological
contamination.

Conclusions. We analyzed how fre-
quently obligatory sanitary requirements to
quality of drinking water from centralized
drinking water supply systems were violated
and how these violations were distributed in
the country. The analysis revealed that over
2000-2019 quality of drinking water taken
from centralized water distribution networks
improved as per both microbiological and
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sanitary-chemical parameters. Specific weight
of drinking water samples not conforming to
sanitary requirements as per sanitary-chemical
parameters went down by 7.9 %; and by 6.7 %
as per microbiological ones.

Hygienic assessment revealed that quality
of drinking water taken from centralized water
distribution networks not conforming to sani-
tary requirements as per sanitary-chemical and
microbiological parameters could be consid-
ered a priority risk factor related to drinking
water from centralized drinking water supply
systems that created negative trends in a situa-
tion with population health in the Russian
Federation.

Considerable concentrations of chemicals
(arsenic, nickel, copper, manganese, iron, am-
monia, chlorine, chloroform, boron, strontium,
fluorine, etc.) and microbe agents in drinking
water probabilistically cause more than 1.68
million additional morbidity cases among
overall country population.

Basically adverse effects for population
health occur in digestive organs, urogenital
system, skin and mucosa, endocrine system,
and musculoskeletal system; they also become
apparent via a growth in number of neoplasms.

Priority risk factors that result in addi-
tional morbidity cases among population
caused by poor quality of drinking water
taken form centralized drinking water supply
systems are violated hygienic standards re-
garding contents of arsenic, nickel, chlorine,
copper, boron, fluorine, cadmium, lead, mer-
cury, barium, iron, strontium, chlorinated or-
ganic compounds (chloroform, tetrachloro-
metahne, etc.) as well as microbial agents in
drinking water.
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