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We took several cities (Bratsk, Krasnoyarsk, Norilsk, and Chita) included as priority ones into the “Pure air” federal 
project as an example and showed that it was not sufficient to only aim at reducing gross emissions of pollutants and apply it 
as a criterion to assess efficiency of air-protecting activities performed in a city. Health risk calculations, and comparative 
analysis of risk assessment and medical statistical data on population applying for medical aid, combined with the results of 
profound targeted examinations, revealed that medical and demographic losses (additional population mortality and mor-
bidity) occurred due to a significant number of chemical admixtures, including those, who were not included into a list of 
pollutants which had to be reduced. Consequently, air-protecting activities don’t necessarily result in relevant improvement 
of a sanitary-hygienic and medical-demographic situation. Residual health risks still remain high. 

We showed that there were several significant aspects related to developing and working out in detail complex re-
gional action plans within the “Pure air” federal project. They were a necessity to constantly and profoundly inform a wide 
circle of people who make decisions on ambient air protection about adverse impacts exerted by specific components in 
emissions on population health and actual medical and demographic losses on a territory; to assess whether it was techni-
cally possible to achieve recommended emission levels and to discuss it with economic entities in order to work out optimal 
decisions as regards orientation and urgency of specific activities in the sphere; to integrate assessments of air-protecting 
activities efficiency with prospect city-planning in a region, and to include compensatory medical and prevention activities 
into regional action plans that should help achieving acceptable health risks levels. 
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Strategic documents adopted in the RF, 
including The RF President Order dated May 

07, 2018 No. 2041, 2, set priority goals for the 
country development; medical and demographic  
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issues are obviously among the most signifi-
cant ones. They concern population life expec-
tancy, an increase in population number, a de-
crease in mortality among employable popula-
tion caused by cardiovascular system diseases, 
malignant neoplasms, etc. These priorities 
have been selected quite relevantly as unfavor-
able demographic trends unavoidably exert 
negative influence on the RF status in the 
world, make the country lag behind techno-
logical leaders and prevent any rise in life 
quality and living standards [1, 2]. 

Activities that should be implemented 
within national projects, including “Ecology” 
national project, are supposed to help achieving 
necessary positive dynamics of population life 
expectancy and decrease in population mortal-
ity and morbidity. “Ecology” national project 
doesn’t have a direct priority as regards reduc-
ing population health risks, improving medical 
and demographic parameters, or providing citi-
zens with more comfortable living environ-
ment2. The project is oriented at overall de-
crease in negative technogenic impacts on the 
environment. Thus, “Pure air” federal project3, 
which is an integral part of “Ecology” national 
project, fixes a key task to “…decrease ambient 
air contamination in large industrial centers, 
including not less than a 20 % decrease in total 
emissions of pollutants into ambient air in the 
most contaminated cities” 

The project fixes also priority territories 
where issues related to ambient air contamina-
tion are the most pressing. They include such 
cities as Bratsk, Krasnoyarsk, Norilsk, Lipetsk, 
Magnitogorsk, Nizhniy Tagil, Novokuznetsk, 
Omsk, Chelyabinsk, Cherepovets, and Chita. 
Approximately 6.4 million people live there. 
All these territories suffer from high or ele-
vated ambient air contamination. 

As planned, approaches to optimal plan-
ning and implementation of air protection ac-
tivities are to be tested in 12 priority cities; 
they should allow achieving a fundamental 
improvement in the existing situation. Should 

these approaches be considered efficient, they 
can be also applied in other cities and on other 
territories in the country4. 

A decrease in overall emissions of pollut-
ants into the atmosphere undoubtedly seems to 
be a most significant task as it is a relevant 
tool for preserving natural chemical structure 
of ambient air or atmospheric heat balance. 
However, it is only secondary next to reducing 
adverse impacts on population health, espe-
cially on densely populated territories such as 
large industrial cities. 

Results obtained via large-scale and long-
term research, including works recognized by 
the World Health Organization, prove that am-
bient air contamination produces adverse ef-
fects on population mortality and morbidity. 
Relevant scientific works confirm that addi-
tional death cases may occur among population 
due to respiratory organs diseases and cardio-
vascular system diseases caused by ambient air 
being contaminated with fine-dispersed dust 
[3–5], and sulfur dioxide [6]. Benzpyrene, ben-
zene, compounds of chromium, lead, nickel, 
cadmium, and arsenic, and polycyclic hydro-
carbons cause additional cancer cases when 
they are introduced with inhaled air [7–9]. 
Various diseases occur in the respiratory organs 
under exposure to elevated concentrations of 
nitrogen dioxide, hydrogen chloride, hydrogen 
sulfide, ammonia, toluene, xylol, phenol, and 
some other admixtures [10–16]. 

As per results of macroanalysis, in the 
RF only in 2018 there were approximately 
2.4 thousand additional death cases caused by 
ambient air contamination (respiratory organs 
diseases and malignant neoplasms). Effects 
produced by ambient air contamination are 
likely to result in about 863.55 thousand dis-
ease cases among children and adults; these 
diseases occur in the respiratory organs, cir-
culatory system, musculoskeletal system, 
connectivity tissue, and blood and blood-
making organs; there are also certain disor-
ders in the immune mechanism, nervous sys-

__________________________ 
 
3 The Profile of “Ecology” national project. Approved on December 24, 2018. Available at: https://rg.ru/2018/05/08/pre-

sident-ukaz204-site-dok.html (date of visit October 02, 2019). 
4 The Profile of “Pure air” federal project. Available at: https://rg.ru/2018/05/08/president-ukaz204-site-dok.html (date of 

visit October 02, 2019). 
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tem, endocrine system, digestive organs, and 
neoplasms5. 

When population health becomes a criterion 
for assessing efficiency of measures taken within 
“Pure air” federal project, lists and parameters of 
air-protecting activities should be well-defined 
and well-substantiated. A simple reduction in 
overall emissions by a fixed volume is not al-
ways efficient without taking into account actual 
hazards caused by this or that component for 
people’s lives and health; so, it can’t always lead 
to a substantial increase in population life quality 
and make a sanitary-hygienic situation conform 
to fixed standards [17].  

Plans which are designed within a project 
are not fixed once and for all; they can be ad-
justed, specified, and supplemented. Thus, it 
seems truly vital to get a better insight into al-
gorithms and procedures for assessing effi-
ciency of suggested activities according to 
medical and demographic criteria. However, it 
doesn’t mean that ecological, technical and/or 
technological criteria applied in such assess-
ments should be neglected. 

Our research goal was to test a mecha-
nism for assessing sufficiency and efficiency 
of activities implemented within “Pure air” 
federal project as per health-related criteria6. 

Data and methods. We achieved our re-
search goal via step-by-step finding solutions 
to the following tasks thus making an overall 
algorithm: 

– assessing ambient air quality in areas 
where people permanently lived in priority cities; 

– assessing population health risks; 
– splitting up unacceptable risks into 

components and assessing contributions made 
by specific pollutants into overall existing 
risks; 

– comparing risk levels with population 
morbidity in order to determine whether risk 
assessments are consistent with the existing 
medical and demographic situation on a par-
ticular territory; 

– analyzing regional sets of air-protecting 
activities regarding effects expected to be pro-
duced by them being relevant to risk factors 
structure; 

– working out recommendations on im-
provements that are to be made in activities 
implemented within “Pure air” federal project. 

We tested the algorithm in Krasnoyarsk, 
Norilsk, Bratsk, and Chita; we applied health 
risk assessment methodology as our basic me-
thodical instrument for assessing whether im-
plemented activities were sufficient and yielded 
expected results. The methodology was sup-
plemented with comparative analysis of the re-
sults obtained via the assessment and medical 
statistical data as well as data obtained via spe-
cific research. 

To assess population exposure, we took 
air quality monitoring data collected over a 
long-term period at stationary monitoring 
posts belonging to Rosgidromet state ecologi-
cal monitoring network and posts included into 
Rospotrebnadzor’s social and hygienic moni-
toring system. 

We calculated lifetime carcinogenic risk 
taking an upper 95 % -limit of average annual 
long-term (2014–2018) concentration of a spe-
cific admixture as contamination level; all ana-
lyzed admixtures were measured at monitoring 
posts located in examined cities. Non-carcino-
genic risk was calculated basing on the same 
initial data but it was given with hazard quo-
tients and indexes (Hazard Index, HI)7. 

When calculated health risks were con-
sidered to be “unacceptable”, we split them up 
into specific components and assessed contri-
butions made by each substance into an overall 
health risk level. It was done in order to de-
termine substances that made the most signifi-
cant contribution into health risks; so, should 
their ground concentrations be reduced, it 
would produce the most considerable effects 
regarding population health improvement. 

We compared calculated risk levels with 
__________________________ 
 
5 On sanitary-epidemiologic welfare of the population in the Russian Federation in 2018: the State Report. Moscow The 

Federal Center for Hygiene and Epidemiology, 2018, 246 p. 
6 Economic aspects related to such activities were excluded from the present work; we also didn’t perform any conformity 

assessment to check whether examined activities could be considered the best available ones as per technological parameters. 
7 Р 2.1.10.1920-04. The Guide on assessing population health risks under exposure to chemicals that pollute the environment. 

Moscow, The Federal Center for State Sanitary and Epidemiologic Surveillance of the RF Public Healthcare Ministry, 143 p. 
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data on population mortality and morbidity 
taken from the official medical statistics8, and 
with results obtained via in-depth research per-
formed on selected territories. 

We assessed contents and structure of re-
gional air-protecting activities as per “Com-
plex plans of activities aimed at reducing pol-
lutants emissions…” in regions approved by 
the Deputy Head of the Russian Federation 
Government on December 28, 2018. 

Basic results. We analyzed results ob-
tained via long-term instrumental measuring 
within Rosgidromet ecological monitoring and 
Rospotrebnadzor’s social and hygienic monitor-
ing system; the analysis revealed that there was 
a wide range of chemical admixtures registered 
in ambient air on territories where people per-
manently lived in the examined cities. Thus, in 
Bratsk, 29 chemicals were registered in signifi-
cant concentrations, and some of them were 
even higher than hygienic standards. Seven 
chemicals were carcinogens (benzpyrene; ben-
zene; compounds of nickel, lead and chromium; 
formaldehyde; ethyl benzene). 

Even more pollutants were registered with 
instrumental methods in Krasnoyarsk; there 
were totally 37, 5 out of them being carcino-
genic. 15 admixtures were registered and meas-
ured by Rosgidromet and Rospotrebnadzor in 
Norilsk; in Chita, 21 admixtures. 

Practically all the measured admixtures 
produce well-proven adverse effects on health 
under short-term and/or long-term exposure. 

Table 1 gives some average annual concen-
trations of chemicals registered in 2014–2018 in 
Bratsk. It also contains exposure criteria (refer-
ence concentrations); should they be exceeded, 
adverse effects on population health and target 
organs and systems are likely to occur. If popu-
lation is exposed to concentrations that exceed 
reference ones, functional disorders in these tar-
get organs or systems are to be expected. 

Population health risks calculated on the 
basis of field observation results were as-
sessed as unacceptable ones as per various 
violations of hygienic standards practically 
on all the examined territories. Table 2 con-
tains health risks parameters and characteris-
tics9 in Bratsk. 

T a b l e  1  
Concentrations of chemicals with proven adverse effects on health under long-term  
exposure fixed at monitoring posts included into ecological and social and hygienic  

monitoring systems in Bratsk in 2014–2018 
Concentration, mg/m3 

Chemical Average  
annual long-term 

95-%  
provision RfC Target organs and systems 

Nitrogen dioxide 0.0408 0.0512 0.040 Respiratory organs, blood 
Nitrogen oxide 0.060 0.078 0.060 Respiratory organs 

Benzpyrene 2.0Е-06 4.1Е-06 1.0Е-06 Respiratory organs, immune system, de-
velopment, carcinogen 

Benzene 0.036 0.053 0.030 
Respiratory organs, development, blood, 
immune system, central nervous system, 
reproductive system, cardiovascular system

Particulate matter 0.086 0.148 0.075 Respiratory organs, mortality 

Phenol 0.064 0.095 0.006 Cardiovascular system, kidneys, central 
nervous system, respiratory organs 

Hydrogen sulfide 0.002 0.004 0.002 Respiratory organs 
__________________________ 
 
8 Datasets issued by the Department for Monitoring, Analysis, And Strategic Development of Public Healthcare of the RF 

Public Healthcare, and the Central Scientific Research Institute for Public Healthcare Organization and Informatization of the 
RF Public Healthcare Ministry. 

9 Criteria for health risk assessment given with HI and accepted in conformity with MG 2.1.10.0156-19 “Assessment of ambi-
ent air quality and health risk analysis in order to substantiate managerial decisions taken in the sphere of providing ambient air 
quality and sanitary-epidemiologic welfare of the population”, approved by the RF Chief Sanitary Inspector on December 02, 2019. 
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Xylol 0.06 0.08 0.1 Central nervous system, respiratory or-
gans, kidneys, liver 

Toluene 0.03 0.05 0.4 Central nervous system, respiratory or-
gans, development 

Sulfur dioxide 0.03 0.081 0.05 Respiratory organs, mortality 
Carbon disulfide  0.15 0.7 0.7 Central nervous system, development 

Carbon oxide  1,8 2,5 3,0 Blood, cardiovascular system, develop-
ment, central nervous system 

Formaldehyde  0.0032 0.005 0.003 Respiratory organs, eyes, immune system
Non-organic poorly 
soluble fluorides  0.018 0.038 0.013 Skeletal system, respiratory organs 

Fluoric gaseous com-
pounds  0.021 0.048 0.03 Skeletal system, respiratory organs 

Aluminum compounds  0.005 0.005 Respiratory organs, body weight 

Methyl mercaptan 0.0006 0.00012 0.001 Respiratory organs, central nervous sys-
tem 

Lead 3.2Е-06 4.2Е-06 5.0Е-05
Central nervous system, blood, develop-
ment, reproductive system, hormonal 
system, kidneys 

Manganese 2.1Е-05 3.4Е-05 5.0Е-05
Central nervous system, blood, develop-
ment, reproductive system, hormonal 
system, kidneys 

Nickel 2.8Е-05 3.3Е-05 5.0Е-05 Respiratory organs, blood, immune sys-
tem, central nervous system 

Chromium 0.00004 0.00008 0.0001 Respiratory organs 
 

T a b l e  2  
Population health risks (hazard indexes or HI) under chronic inhalation exposure  

to chemicals contained in ambient air in Bratsk 
Priority risk factors Target organs  

or system 
Average HI 
 in the city HI range Risk characteristic chemical 

Particulate matter 
Formaldehyde 
Chlorine 
Nitrogen dioxide 

Respiratory 
organs 12.46 0.85–23.62 High 

Sulfur dioxide 
Formaldehyde 
Benzene Immune system 9.95 5.08–25.43– High 
Nickel compounds 
Aluminum compounds Central nervous 

system  3.57 0.47–8.21 Alerting, and in some 
city zones, high Phenol 

Benzene 
Carbon oxide Development 5.16 0.22–20.81 Alerting, and in some 

city zones, high Ethyl benzene 
Blood system 2.74 0.87–6.22 In some city zones, high Benzene 
Liver 1.50 1.76–2.28 Acceptable Phenol 
Kidneys 1.59 1.00–2.65 Acceptable Phenol 

Lead compounds Cardiovascular 
system 1.89 1.02–2.56– Acceptable Phenol 
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Calculated individual lifetime carcino-
genic risk was expected to be up to 3.44E-0.4 
in Bratsk; such a risk is considered to be unac-
ceptable and can result in 1.2 additional cancer 
cases caused by ambient air pollution alone. 
Chromium and nickel compounds in ambient 
air make the greatest contribution into car-
cinogenic risks. 

Therefore, a lot of various chemical ad-
mixtures make certain contributions (major 
ones on certain territories in the city) into 
population health risks occurrence in Bratsk; 
such admixtures are both commonly spread 
(dusts, carbon oxide, nitrogen oxide, and sul-
fur oxide) and specific ones (heavy metals 
compounds, phenol, aromatic hydrocarbons, 
and formaldehyde). 

In Krasnoyarsk, “high” health risks 
(HI>6.0) were determined to cause untimely 
deaths, diseases in the respiratory organs, cen-
tral nervous system, immune system, neuroen-
docrine system, blood and blood-making sys-
tem, development disorders, etc. 

In Norilsk and Chita, high health risks ex-
isted as regards respiratory organs diseases, 
development processes, blood system, etc. 

Given that risks are somewhat probabilis-
tic and calculated, we performed reconnais-
sance assessment of population morbidity in 
the examined cities exactly as per the same 
nosologies with predicted risks causing them 
being assessed as unacceptable. 

We determined that it was well-grounded 
to expect health risks turning into actual regis-
tered diseases cases. 

Thus, for example, in Bratsk where risks 
causing respiratory organs diseases were con-
sidered to be unacceptable and were assessed as 
high, morbidity with respiratory organs diseases 
among children has recently been equal to ap-
proximately 1.700 cases per 1,000 children. It is 
1.21.3 times higher than on average in the re-
gion and 1.4–1.5 times higher than on average 
in the country. Chronic bronchitis among chil-
dren in Bratsk is registered 2.6 times more fre-
quently among children and 1.9 times more fre-
quently among adults than in the region on av-
erage. Bronchial asthma (asthmatic state) is 
1.6 times more frequently first diagnosed among 

teenagers in Bratsk than in the region on aver-
age. Nervous system diseases and congenital 
malformations are 1.2–1.4 times more fre-
quently registered in Bratsk than in the region 
on average, etc. 

In-depth medical and biological examina-
tions of population also confirm that risks re-
lated to ambient air contamination turn into 
additional morbidity cases [18, 19]. Thus, 
urine and blood taken from children in Bratsk 
contain those chemical admixtures that were 
considered priority risk factors on the territory 
such as benzpyrene, chromium, aluminum, 
nickel, fluorides, etc; such admixtures were 
either absent or their concentrations were au-
thentically lower in biological media of chil-
dren from a reference group. We detected au-
thentic dependences between these chemicals 
in children’s bodies and a number of health 
disorders that were similar to expected ones. 
Examined children more frequently suffered 
from respiratory organs diseases, predomi-
nantly chronic inflammations in the upper res-
piratory tracts (2.9 times more frequently than 
in a reference group); functional disorders in 
the vegetative and central nervous system were 
5.5 times more frequent than in a reference 
group. We also detected development disor-
ders as congenital malformations of the heart 
and kidneys which were 1.5 times more fre-
quent than in a reference group; small anoma-
lies in kidneys development were 1.6 times 
more frequent than in a reference group. 

Statistical, epidemiologic, and targeted 
medical and biological research that are now 
being accomplished in Krasnoyarsk and 
Norilsk, allow obtaining results, though frag-
mented, that are similar in their essence to 
above-mentioned ones. Besides, data are well 
consistent with sanitary-hygienic and medical-
biological research that has been previously 
accomplished on these territories [20–25]. 

Therefore, risks calculation, and compara-
tive analysis of risk assessment results that 
were compared with medical statistic data on 
population applying for medical health and 
results of in-depth targeted medical examina-
tions on certain territories confirm that it is 
vital and relevant to work out air-protecting 



A.Yu. Popova, N.V. Zaitseva, I.V. May 

Health Risk Analysis. 2019. no. 4 10 

activities taking into account health-related 
criteria. 

Such an approach will allow not only re-
ducing gross emissions but also providing im-
provement in medical and demographic situa-
tion on a territory and preserving population 
health as a most significant resource for the de-
velopment of the state. Reduced emissions of 
carcinogens and chemicals that cause additional 
morbidity with cardiovascular system diseases 
should lead to a decrease in number of disease 
cases with high fatality rate; it fully corresponds 
to goals fixed within “Demography” national 
project. A decrease in environmental pollution 
with substances that are hazardous for the en-
docrine system can make its contribution into a 
reduction in overall number of health disorders 
related to human hormonal state etc. 

But still, analysis of activities that are to 
be implemented in their initial form doesn’t 
allow assessing their sufficiency and consis-
tency with population health criteria. 

Most activities planned within “Pure air” 
federal project are not strictly bound to specific 
emission sources. Documents do not fix actual 
decrease in emission power (g/sec), and there 
are no other parameters to measure changes in 
emission volumes. 

Thus, in Bratsk there is a range of 
planned activities that are aimed at reducing 
emissions by more than 126.5 thousand tons 
per year; but less than 2 % of this planned 
potential reduction is technologically substan-
tiated. “Irkutsenergo” PLC plans to reduce 
emissions from smoke chimneys 0001/0002 
at the Heat and Power Plant No.7 due to 
switching this object from solid fuel (coal) to 
gas and installing more efficient electrical 
filters (solid particles emissions reduced by 
156.4 tons per years; sulfur dioxide, by 
1,202.2 tons per year); the company also 
plans to reduce emissions from smoke chim-
neys No. 1 and 2 at the Heat and Power Plant 
No.6 due to modernized electrical filters and 
multicyclone devices in the central section 

(emissions of solid ash particles are to be re-
duced by 709 tons)10. 

Action plans don’t contain any substantia-
tion for potential decrease in emissions of 
chemicals that are fundamentally significant for 
minimizing adverse effects produced on popu-
lation health; such chemicals are metal com-
pounds (aluminum, lead, and nickel), aromatic 
hydrocarbons (benzene, xylol, and toluene), 
phenol, hydrogen sulfide, etc. The largest emis-
sions sources in Bratsk including “RUSAL. 
Bratsk Aluminum Plant” PLC, “Ilim Group in 
Bratsk” PLC, and “Mechel” Bratsk Ferroalloy 
Plant plan to adjust their environmental activi-
ties within complex ecological expertise aimed 
at granting these enterprises ecological licenses 
in 2021–202211. 

By October 1st, 2019 in Krasnoyarsk only 
2.7 % reduced emissions (6,704.343 tons per 
year) have specific technological substantia-
tion. Emission sources with their aerodynamic 
and ecological properties to be changed have 
been determined. Activities that are to be 
implemented in Krasnoyarsk are aimed at 
reducing emissions of nitrogen dioxide, ni-
trogen oxide, benzpyrene, sulfur dioxide, 
tarry substances, carbon oxide, solid fluo-
rides, hydrogen fluoride, and several dusts. 
Having assessed efficiency of these activi-
ties, experts revealed that their implementa-
tion would result in a decrease in health risks 
under chronic exposure for almost 4.8 thou-
sand people. The greatest risks reduction 
will be achieved regarding damage to the 
skeletal system with fluorides being a risk 
factor for it, as hazard index HI will fall 
from 2.4 to 1.3. However, a decrease as per 
priority risk groups (respiratory organs, cen-
tral nervous system, and blood system) 
amounts to not more than 0.5 % off the initial 
level. Health risks remain “high| for all the 
exposed city population even after implemen-
tation of planned activities. 

Obtained results don’t allow making cer-
tain conclusions on achieving acceptable health 

__________________________ 
 
10 The Letter by “Irkutsenergo” PLC dated September 27, 2019 No. 116-35/2680-2598. 
11 The Letter by “RUSAL Bratsk Aluminum Plant” PLC No. RB-out-19-45-0199 dated September 27, 2019, the Letter by 

“Ilim Group in Bratsk” PLC No. FB-25300-329 dated September 27, 2019. The Letter by “Mechel” Bratsk Ferroalloy Plant 
No. 2679 dated October 01, 2019. 



Population health as a target function and criterion for assessing efficiency of activities performed …   

ISSN (Print) 2308-1155    ISSN (Online) 2308-1163    ISSN (Eng-online) 2542-2308 11

risks if other activities included into complex 
plans have similar efficiency. 

Special attention should be paid to issues 
related to a necessity to regulate emissions of 
fine-dispersed particles which are solid frac-
tions in dust and gas mixtures with particles 
sizes being less than 10 µm (PM10) and 2.5 µm 
(PM2.5). Fine-dispersed particles are regis-
tered in ambient air in many cities, including 
their concentrations that are much higher than 
reference ones which are safe for health. Thus, 
for example, in Krasnoyarsk 12 out of 44 day 
samples (27.3 %) taken from April to October 
2019 within social and hygienic monitoring ac-
tivities contained particulate matter in concentra-
tions exceeding hygienic standards with their 
level sometimes being up to 4.7 average daily 
MPC. Occurrence of fine-dispersed particles in 
emissions from both stationary and mobile pollu-
tion sources has also been proved by specific re-
search [26–29]. At the same time, fine-dispersed 
particles nowadays are practically never identi-
fied or estimated when emissions from ambient 
air pollution sources are inventoried. Conse-
quently, PM10 and PM2.5 are not included into 
ecological standardizing and are not considered a 
specific risk factor that should be reduced via 
implementing air-protecting activities. Accord-
ingly, it is impossible to assess sanitary-hygienic 
and medical-demographic consequences caused 
by pollution with PM or efficiency of activities 
aimed at environmental protection. 

Conclusion. Undoubtedly, it is not enough 
to simply list priority chemical admixtures and 
determine what decrease in their levels should 
be achieved. There are other important aspects 
related to developing and detailing complex 
regional action plans within “Pure air” federal 
projects. They are: 

– a necessity to constantly and fully in-
form a wide circle of people who are to make 

decision on air protection in priority cities in-
cluded into the federal project; such people 
should be provided with relevant data on ad-
verse effects produced by specific components 
in emissions on population health; 

– population health parameters being a 
target function and a key criterion in assessing 
efficiency of planned air-protecting activities; 

– assessment and discussion with eco-
nomic entities whether recommended emission 
levels are technically achievable; working out 
optimal solutions on targets and urgency of 
specific activities; 

– supplementing complex activity plans 
with documents that contain specific technical 
description of air-protecting activities (giving 
exact information on emission sources and on 
pollutants emissions of which should be re-
duced, masses of pollutants emissions from 
each source before and after planned activities 
have been implemented (g/sec, tons/year) etc.; 

– assessment of possibility (or, on the con-
trary, impossibility) to achieve combined reduc-
tion in a set of admixtures that are technologi-
cally interconnected; 

– integration of efficiency assessments for 
air-protecting activities with prospect town 
planning on territories; 

– in case acceptable health risk levels 
can’t be achieved due to technical and/or tech-
nological limitations medical and prevention 
activities are to be included into compensatory 
action plans; such activities are fixed by the 
Federal Law issued on July 26, 2019 No. 195-
FZ “On accomplishing an experiment on fix-
ing quotas for pollutants emissions…”12. 
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