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A necessity to harmonize Russian sanitary-epidemiologic approaches with international standards is fixed in the fed-

eral legislation in the RF; given that, it seems vital to harmonize standards for ambient air quality taking into account a 
period of their averaging. To do that, previously methodical approaches were suggested to substantiating average annual 
MPC of chemicals in ambient air as per health risk criteria. 

The research goal here was to make a review of previously applied and newly created methodical approaches to estab-
lishing average annual MPC taking into account an extent to which they were harmonized with international approaches and 
their capacity to provide safety for population. 

As per results obtained via the performed literature review, we spotted out key elements in methodical approaches ap-
plied in the RF and abroad when substantiating standards for ambient air quality taking into account chronic inhalation 
exposure; the further analysis was performed in accordance with them. 

It was detected that approaches applied to establish average annual MPC were partially harmonized since they didn’t in-
volve using threshold levels (BMC, BMCL); use of results obtained in previous studies to establish starting points in developing 
hygienic standards does not allow taking all the existing uncertainties into account. It seems impossible to estimate their safety 
as per health risk criteria due to absence of relevant parameters. Methodical approaches to substantiating average annual MPC 
as per health risk criteria are fully harmonized. Thus, they involve using BMC and BMCL for determining starting points when 
standards are being developed; values for such starting points can be established, among other things, as per data obtained via 
analyzing results of previous studies and are also supplemented when it comes down to taking uncertainty factors into account. 
Safety of developed average annual MPC is provided, among other things, due to obtained standards being verified as per ac-
ceptable (permissible) risk criteria. Given that, they can be used for developing harmonized average annual MPC. 

Key words: average annual MPC, average daily MPC, hygienic standards, risk criteria, harmonization, ambient air, 
safety, methodical approaches. 
 

 
The RF Government Order issued on 

September 28, 2009 No. 761 “On providing 
harmonization of Russian sanitary-epidemio-
logic requirements, veterinary-sanitary and 
phytosanitary measures with international 

standards” (last edited on September 04, 
2012) stipulates the necessity to modernize 
regulatory and legal documents applied for 
control over ambient air quality1,2 [1]. To do 
that, a domestic list of hygienic standards is 
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being extended via including average annual 
maximum permissible concentrations 
(MPCav.an.) of chemicals in ambient air. This 
activity is essentially vital since in the RF 
only average daily maximum permissible 
concentrations (MPCav.d.) were applied until 
recently for providing safety for population 
health under unlimited long-term exposure to 
chemicals3. But in foreign countries average 
daily values are applied only to assess expo-
sure to chemicals over 24 hours and are 
taken for a period not longer than 2 weeks; 
and average annual concentrations are usu-
ally applied to assess chronic exposure 
[1, 2]. Thus, control over ambient air quality 
in foreign countries involves using, among 
other things, quality standards with values ap-
plied to assess risks of negative outcomes for 
health caused by chronic exposure to chemi-
cals [3]. Such values include reference concen-
trations (RfCs) and minimal risk levels 
(MRL); chronic periods for such values corre-
spond to those used for annual averaging [4, 5].  

Public management in the sphere of 
providing sanitary-epidemiologic welfare for 
the country population is developing via up-
dating public mechanisms that involves im-
plementation of risk analysis elements. 
Given that, each element in the management 
system [6–8] should be added with a list of 
hygienic standards for ambient air quality 
that are averaged over a year (MPCav.an.) and 
are substantiated as per permissible (accept-
able) health risks for population; it will al-
low using these standards as a criteria for 
assessing health risks under chronic inhala-
tion exposure [9–11]. Adherence to these 
standards will allow providing safety (ab-
sence of impermissible risks for people’s life 
and health) under chronic exposure to con-
taminants contained in ambient air.  

Given the necessity to substantiate aver-
age annual hygienic standards as per risk cri-

teria, it is advisable to develop harmonized 
methodical approaches based on existing 
domestic ones together with approaches ap-
plied for determining parameters that are 
used in risk assessment [12]. To do that, ex-
perts suggested certain methodical ap-
proaches to substantiating MPCav.an. for 
chemicals in ambient air as per health risk 
criteria [2]. They include an algorithm for 
fixing MPCav.an. that consists of some start-
ing points (LOAEL, NOAEL, BMC, and 
BMCL, determined due to analyzing results 
obtained via previous research or as per ex-
perimental results); establishing relevant un-
certainty factors (from 1 to 10); substantiat-
ing and validating all obtained standards as 
per permissible (acceptable) risks and assess-
ing safety given life-long exposure to 
MPCav.an. These approaches can be used for 
establishing and substantiating harmonized 
MPCav.an. and it will allow using them as cri-
teria for risk assessment under chronic inha-
lation exposure. To do that, we should assess 
methodical approaches to establishing 
MPCav.d. that were applied previously and 
newly developed approaches to establishing 
MPCav.an. taking into account an extent to 
which they are harmonized with interna-
tional approaches and whether standards de-
veloped on their basis can truly provide 
safety for population. 

Our research goal was to review do-
mestic methodical approaches to substantiat-
ing standards for chemicals contents in am-
bient air under chronic exposure (MPCav.d. 
and MPCav.an.) taking into account an extent 
to which they were harmonized with interna-
tional approaches and could provide safety 
for population. 

To achieve this goal, we had to fulfill 
the following tasks: 

1) to spot out key elements in domestic 
and foreign methodical approaches used for 

__________________________ 
 
3 Temporary methodical guidelines on substantiating maximum permissible concentrations (MPC) of contaminants in am-

bient air in settlements. Moscow, USSR Public Healthcare Ministry; The Chief Sanitary-Epidemiologic Office / Approved by 
the USSR Public Healthcare Ministry on June 15, 1988, No. 4681-88, 1989, 110 p. 
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establishing standards for chemicals contents 
in ambient air under chronic exposure 
(MPCav.d. in the Russian Federation and av-
erage annual concentrations in foreign coun-
tries) basing on our review of scientific  
literature; 

2) to assess an extent to which domestic 
approaches to establishing MPCav.d. for ad-
verse chemicals in ambient air spotted out at 
the previous stage were harmonized with in-
ternational ones and could provide safety for 
population; 

3) to assess methodical approaches to 
substantiating MPCav.an. for chemicals in am-
bient air as per health risk criteria according 
to the obtained results taking into account an 
extent to which they were harmonized with 
international approaches and could provide 
safety for population. 

Data and methods. To achieve our 
goal, we analyzed approaches applied in 
Russia and abroad for establishing ambient 
air quality standards. These approaches were 
determined basing on reviewing regulatory 
and methodical documents on the subject as 
well as previously performed surveys that 
were available in such databases as Research 
Gate, Scopus, Web of Science, Cyber Len-
inka, eLibrary, Google Scholar, NCBI Pub-
Med, Elsevier. 

Approaches applied for fixing MPCav.d. 
for adverse chemicals in ambient air in the 
Russian Federation were stipulated in the 
Temporary methodical guidelines substanti-
ating maximum permissible concentrations 
(MPC) of contaminants in ambient air in set-
tlements No. 4681-88 issued on July 15, 
19883 and principles fixed within hygienic 
standardization paradigm. To analyze ap-
proaches to substantiating MPCav.an., we used 
methodical approaches to substantiating av-

erage annual maximum permissible concen-
trations of adverse chemicals in ambient air 
in settlements as per permissible health 
risks [2]. To analyze worldwide experience 
in the sphere, we reviewed regulatory docu-
ments on ambient air quality issued by the 
US Environmental Protection Agency (USEPA), 
European Union (EU), US Agency for Toxic 
Substances and Disease Registry (ATSDR), 
and the World Health Organization (WHO) 
[4, 5]4, 5, 6. 

Results and discussion. Basing on the 
review and analysis of data taken from avail-
able scientific literature, we spotted out the 
following key elements in domestic and for-
eign methodical approaches applied for es-
tablishing standards for chemicals contents 
under chronic exposure: 

1) a period for averaging a standard; 
2) use of safety criteria (absence of im-

permissible risk) when standards are sub-
stantiated; 

3) use of results obtained via previously 
performed research for fixing initial parame-
ters when developing new standards; 

4) choice on exposure levels used as ini-
tial ones when hygienic standards are fixed; 

5) a procedure for taking uncertainties 
into account. 

MPCav.d. were used in the Russian Fed-
eration for a long period of time for assess-
ing chronic effects produced by chemicals 
under unlimited long-term inhalation expo-
sure. Average annual concentrations were 
established only for particulate matter PM10 
and PM2.5 and tarry matter (peck sublime) in 
electrolysis dusts emitted from aluminum 
productions7. But in world practice only av-
erage annual concentrations are used for 
providing safety under chronic inhalation 
exposure to chemicals in ambient air [2] 

__________________________ 
 
4 Air Quality Guidelines for Europe. Second Edition. World Health Organization, Regional Office for Europe, Copenha-

gen, 2000, 288 p. 
5 Technical Guidance Document on Risk Assessment. European Communities, 2003, 337 p. 
6 Guidelines for Human Exposure Assessment (EPA/100/B-19/001)// Risk Assessment Forum. Washington, DC, U.S. Envi-

ronmental Protection Agency, 2019, 223 p. 
7 HS 2.1.6.3492-17. Maximum permissible concentrations (MPC) of contaminants in ambient air in urban and rural settle-

ments. Available at: https://docs.cntd.ru/document/556185926 (April 03, 2021). 
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since it provides greater safety for people 
during the whole life span. Given that, we 
can use them as criteria for health risk as-
sessment which is an essential part of public 
management at every level at the contempo-
rary stage in society development in Russia; 
health risk assessment is also considered a 
basic mechanism in developing policies 
aimed at reducing negative effects produced 
on population health in most countries and 
international organizations [6–8, 11, 13, 14]. 
Use of this methodology is fixed in the RF 
sanitary legislation; however, it is limited 
due to absence of sufficient number of aver-
age annual standards and use of permissible 
risks for people’s life or health as criteria 
that show safety of environmental factors [7].  

Having reviewed all the available data 
and assessed an extent to which a period of 
time for averaging standards used in assessing 
chronic inhalation exposure to chemicals was 
harmonized with international approaches, we 
established that domestic approaches applied 
for establishing MPCav.d. were not harmo-
nized with international ones. The reason is 
that only average annual concentrations are 
applied in world practice to assess chronic 
exposure to adverse chemicals [2]. 

The next key element was assessing an 
extent to which use of safety criteria (absence 
of impermissible risk) was harmonized in 
domestic and foreign practices when substan-
tiating standards for chemicals contents in 
ambient air under chronic exposure. 

The health risk assessment methodology 
used for assessing risks under exposure to 
chemicals that pollute the environment con-
tains carcinogenic and non-carcinogenic risk 
criteria. HQ ≥ 1 is fixed as permissible non-
carcinogenic risk; permissible carcinogenic 
risks can be higher than 1·10–6 but lower 
than 1·10–4. This level is commonly used in 
most foreign hygienic standards and those 

recommended by international organizations 
when assessing risks for overall population 
(for example, the WHO stipulates 1·10–4 as 
permissible risk for ambient air)8. Domestic 
methodology for establishing MPCav.d. doesn’t 
apply permissible risk criteria. 

Having assessed harmonization, we es-
tablished that this element was not harmo-
nized due to the methodology for establishing 
MPCav.d. not using criteria of permissible 
health risks; however, these criteria are used 
when most foreign standards are developed. 

Having reviewed exposure levels used 
as initial ones for establishing hygienic stan-
dards, we revealed that foreign practices 
mostly relied on NOAEL (non-effective level), 
LOAEL (lowest observed effect level), BMC 
(benchmark concentration) and BMCL (lower 
limit of BMC CI)4,5,9 [15–17]. 

It is assumed that there is a concentra-
tion for most chemicals that produce toxic 
effects below which no side effects can be 
observed (that is, a threshold); such a con-
centration can be taken as a threshold one in 
the first approximation. NOAEL is a value 
often used for assessing exposure threshold. 
In an experiment NOAEL is determined as 
the highest experimentally detected exposure 
level that does not cause statistically or bio-
logically significant increase in frequency or 
gravity of side effects9. In case NOAEL 
can’t be estimated, LOAEL is used in as-
sessment with extrapolation onto NOAEL 
via using a modifying factor [15, 17]. In an 
experiment, LOAEL is the lowest dose that 
can produce unfavorable effects. Use of 
NOAEL has certain limitations [16, 18–20]. 
Thus, NOAEL is essentially an experimental 
dose and takes into account changeability in 
determining its statistical significance 
against a reference group. Given that, we 
can’t exclude unfavorable effects occurring 
under exposure to NOAEL as per statistical 

__________________________ 
 
8 The Guide on assessing health risks for population under exposure to chemicals that pollute the environment. Moscow, 

The Federal Center for State Sanitary Epidemiologic Surveillance of the RF Public Healthcare Ministry, 2004, 143 p. 
9 Guidelines for Exposure Assessment (EPA/600/Z-92/001). Risk Assessment Forum. Washington, DC, U.S. Environ-

mental Protection Agency, 1992, 139 p. 
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and analytical reasons. Besides, NOAEL 
value is influenced by a sampling size since 
a response to a certain concentrations is 
compared with a response given by a refer-
ence group [21]. Given that, an opportunity 
to observe statistical difference will decrease 
as a number of animals under exposure goes 
down and, consequently, there will be a 
growth in NOAEL [20]. Therefore, NOAEL 
value depends on a number of experimental 
concentrations and an interval between them 
[22]. These and some other limitations of 
this approach encouraged searching for al-
ternatives; a procedure that applies a bench-
mark concentration (BMC) has become one 
of them. BMC is a statistical lower confi-
dence limit of exposure that causes an estab-
lished negative effect [16, 23–26]. BMC can 
be used both in experiments on animals and 
for establishing reference health parameters 
basing on epidemiological data10 [27, 28]. 
BMCL is the lower limit of PMC CI that is 
determined as a point on a curve showing 
“dose – response” dependence; this point is 
usually determined basing on experimental 
data and usually corresponds to low expo-
sure level (from 1 to 10 %). Abroad BMC is 
applied by USEPA for determining reference 
concentrations5 [18]. This approach that ap-
plies benchmark doses is also used as an al-
ternative for the traditional NOAEL-based 
one within OECD activities and when tech-
nical regulatory principles are revised in the 
EU for new and existing chemicals [29]. 

When standards are being developed and 
there are data on several starting points, it is 
advisable to select such parameters that require 
applying as few uncertainty factors as it is only 
possible. And use of BMC and BMCL seems 
to be the most optimal in this respect since 
these parameters are developed basing on 
mathematical modeling of “dose – response” 
dependence and using available relevant data 
obtained via other experiments [25–28]. 

Hygienic standardization in Russia ap-
plies several initial parameters for establish-
ing MPCav.d.; they are threshold and maxi-
mum non-effective concentrations similar to 
NOAEL (no effect level) and LOAEL (low-
est observed effect level) that are applied 
abroad4 [30, 31]. But we should mention that 
reference parameters, such as BMC and 
BMCL, are not applied in Russia though 
they are quite widely used by international 
organizations. Therefore, the performed re-
view allowed establishing that domestic ap-
proaches used for determining MPCav.d. were 
partially harmonized regarding applied expo-
sure levels. 

Use of results obtained via previously 
performed research for establishing initial 
parameters when standards were developed 
was analyzed as the next key element. This 
approach is widely used in international 
practice due to its capability to provide wide 
opportunities for using data on effects pro-
duced by toxicants on health accumulated 
both in foreign and domestic literature. 
These data have been obtained via previous 
toxicological and epidemiologic research and 
it allows avoiding duplication of results and 
to a certain extent makes the process less la-
bor-consuming and expensive. This stage 
involves analyzing all the available data on 
results obtained via previously performed 
research on negative effects produced by a 
chemical in order to assess their sufficiency 
for establishing initial parameters required 
for developing a certain standard [2]. To do 
that, a database is created that covers all pre-
viously performed research works on nega-
tive effects produced by an examined chemi-
cal that correspond to relevance criteria. 
Such databases use conventional information 
sources such as domestic and international 
databases (including Scopus, Web of Sci-
ence, CyberLeninka, eLibrary, Google 
Scholar, NCBI PubMed, Elsevier, Research 

__________________________ 
 
10 Benchmark Dose Technical Guidance (EPA/100/R-12/001). Risk Assessment Forum. Washington, DC, U.S. Environ-

mental Protection Agency, 2012, 99 p. 



Analytical review of approaches to providing safety when substantiating hygienic standards for chemicals contents …    

ISSN (Print) 2308-1155    ISSN (Online) 2308-1163    ISSN (Eng-online) 2542-2308 159

Gate) and reviewed scientific editions. Then, 
it is necessary to qualitatively assess this 
created database; basing on its results key 
research papers are selected and they are es-
timated in accordance with minimal criteria 
for database completeness. In case they cor-
respond to these criteria, qualitative and in-
tegral assessment of selected research papers 
is performed in order to estimate whether 
there are enough data for establishing initial 
parameters required to substantiate a hygi-
enic standard. In case data are sufficient, 
then a standard is fixed as per results ob-
tained via previous research. Should data be 
insufficient, then conventional experimental 
toxicological and/or epidemiologic research 
is required or new data should be analyzed 
again after some new research papers have 
been published. Within these approaches it is 
also possible to revise all obtained values 
when new experimental data have been pub-
lished after accomplished experiments that 
concentrated on effects produced by an ex-
amined chemical; these new data can be used 
in developing and substantiating new hygi-
enic standards. 

When MPCav.d. are determined in Russia, 
literature data are analyzed for characterizing 
physical-chemical and toxicological proper-
ties of a standardized chemical. And initial 
parameters that are used as grounds for estab-
lishing a standard are determined only as per 
results obtained via performed experimental 
research.  

Having assessed to what extent this ele-
ment in Russia was harmonized with interna-
tional practices we established that harmoni-
zation was only partial since the procedure 
for establishing MPCav.d. didn’t involve using 
results obtained via previous research when a 
new standard was established; however, they 
are applied when a chemical is described at a 
stage that involves creating an experiment 
design.  

Having reviewed domestic and foreign 
regulatory and methodical documents, we 
concluded that standards for chemicals con-

tents in ambient air under chronic exposure 
were fixed basing on starting points with 
their adjustment as per uncertainty factors in 
foreign practices regarding ambient air qual-
ity standards and with assurance factors in 
domestic hygienic standardization, including 
MPCav.d. establishment [4, 5, 32–34]. 

Assurance factor is determined depend-
ing on an overall idea of a hazard caused by a 
chemical both as per toxicometric parameters 
and qualitative parameters of effects it pro-
duces; variability of species sensitivity; con-
ditions and factors that influence precision of 
threshold values substantiated during an ex-
periment, a coefficient used for extrapolating 
data obtained via using a limited number of 
experimental animals onto human popula-
tion3. That is, they take into account, how 
many times MPCav.d. for a specific chemical 
that is established for people is less than a 
chronic exposure threshold determined in ex-
periments on animals.  

International organizations and EU 
countries apply uncertainty factors (UF) 
when developing ambient air quality stan-
dards and taking uncertainties into account. 
These uncertainty factors have been devel-
oped for most spheres where uncertainties 
may occur [35, 36]. Thus, there are factors 
that take into account intra-species uncer-
tainty (the most sensitive groups), inter-
species uncertainty (when results obtained 
via laboratory experiments on animals are 
extrapolated on people), extrapolation of 
data obtained in acute, sub-chronic and 
chronic examinations for the whole life span, 
using threshold levels instead of non-
effective ones, using incomplete data ar-
rays4,6[32, 34, 37, 38]. Therefore, an ap-
proach that involves using UF allows taking 
more uncertainties into account than an ap-
proach based on applying assurance factors; 
the formed allows developing standards that 
correspond to lower exposure levels than 
those that, according to available data, may 
cause negative outcomes for health among 
the most sensitive population groups. 
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Recommendations on harmonizing domestic methodical approaches to establishing MPCav.d. 
for chemicals contents in ambient air 

Current situation  
Harmonization point The Russian Federation Foreign countries and  

international organizations 

Recommendations  
on domestic approaches  

harmonization 
1. Standards averaging under 
chronic inhalation exposure 

Basically MPCav.d. and 
several MPCav.an 

Standards are average only for 
a year 

To add a list of domestic stan-
dards with MPCav.an 

2. Use of safety criterion (no 
impermissible risk) when 
substantiating standards 

Are not used Permissible risk criteria are 
widely used  

To provide for using permissi-
ble risk criteria when substanti-
ating standards  

3. Selecting levels of expo-
sure used as initial ones for 
establishing hygienic stan-
dards 

Minimal effective con-
centrations and maximum 
non-effective concentra-
tion 

LOAEL (lowest observed ef-
fect level), NOAEL (maximum 
non-effective level), BMC, 
BMCL (threshold levels)  

To develop a procedure for 
using NOAEL, LOAEL, BMC, 
BMCL when establishing hy-
gienic standards 

4. Use of results obtained via 
previous research for estab-
lishing initial parameters 
when standards are devel-
oped 

Previously accomplished 
research works are used 
only to characterize a 
chemical and starting 
points are established as 
per experimental research 
results исследований 

Starting points can be estab-
lishing via analyzing results 
obtained via previous research 
and no experiments are re-
quired in case they are suffi-
cient 

To develop methodical ap-
proaches to substantiating 
standards basing on results 
obtained via previous research 

5. A procedure for taking 
uncertainties into account 

Assurance factors  Uncertainty factors (allow tak-
ing a wider range of uncertain-
ties into account)  

To modify a domestic system 
for taking uncertainties into 
account when developing stan-
dards via including additional 
spheres 

 
Basing on the performed review, we es-

tablished that this element was partially 
harmonized since the procedure for estab-
lishing MPCav.d. based on using assurance 
factors didn’t allow taking into account the 
whole range of uncertainties that occurred 
when standards were developed.  

To sum up, we reviewed domestic me-
thodical approaches to establishing MPCav.d. 
and assessed to what extent they were harmo-
nized with international ones; it allowed us to 
reveal that all domestic approaches were par-
tially harmonized since they didn’t involve 
using criteria of permissible health risks, 
threshold levels (BMC, BMCL) and uncer-
tainty factors as well as using results obtained 
via previous research to substantiate stan-
dards. It seems impossible to assess safety 
(absence of impermissible risk) of MPCav.d. 
determined within existing approaches due to 
parameters necessary for such assessment be-
ing unavailable. 

Basing on the obtained results, we de-
veloped some recommendations that would 

allow providing full harmonization of do-
mestic approaches with international ones as 
per the examined key elements (Table). 

According to developed recommenda-
tions we assessed methodical approaches to 
substantiating MPCav.an. for chemicals in 
ambient air as per health risk criteria and 
taking into account to what extent they were 
harmonized with international ones and pro-
vided safety for population. We revealed that 
these domestic approaches were completely 
harmonized with international ones since 
they involved establishing MPCav.an. and 
permissible risk criteria when they were sub-
stantiated for assessing chronic inhalation 
exposure to chemicals. A procedure for us-
ing NOAEL, LOAEL, BMC, and BMCL for 
fixing hygienic standards is developed 
within these approaches; these values can be 
determined, among other things, as per ana-
lyzing results obtained via previous research. 
An extended list of spheres is applied for 
taking uncertainties into account; this list is 
supplemented with relevant data on obtain-
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ing more precise values in harmonized 
ranges. When it comes to safety assessment, 
average annual standards developed accord-
ing to these methodical approaches provide 
absence of impermissible risk due to permis-
sible risk criteria being used in their devel-
opment; obtained MPCav.an. are also verified 
via applying evolution models for calculat-
ing whether health risk under life-long expo-
sure conforms to permissible levels. All this 
allows establishing MPCav.an. that do not re-
sult in impermissible life-long health risks 
for population including the most sensitive 
groups. 

Harmonized methodical approaches to 
substantiating MPCav.an. for chemicals in 
ambient air as per health risk criteria were 
used within the Sanitary-Epidemiologic 
Rules 1.2.3685-21 “Hygienic standards for 
providing safety and (or) harmlessness of 
environmental factors for people”11. How-
ever, some values there do not coincide nu-
merically with reference concentrations 
(RfC) fixed in “The Guide on assessing 
health risks for population under exposure to 
chemicals that pollute the environment”12 
which is a fundamental document applied in 
risk assessment procedures. It is due to ef-
fects produced by so called principle of re-
newal when previously established values 
are revised after new data have been ob-
tained that are relevant for establishing and 
substantiating them. Thus, MPCav.an. for 
mercury was fixed two orders lower than 
RfC since in 2008 OENNA approved a new, 
lower LOAEL value for effects produced by 
this element on the nervous system [39]; dif-
ferences in values obtained for ethylbenzene 
are caused by new LOAEL approved for this 
element by ATSDR in 2010 and lower MLR 
was offered basing on it [40]; LOAEL for 
ethenylbenzene (styrene) were renewed by 

ATSDR in 2012 and it also led to difference 
in standards developed on this basis [41]. 
Differences in MPCav.an. established for such 
chemicals as tetrachrolomethane, chloro-
ethane, and vinyl chloride are detected due 
to RfC values being fixed only as per non-
carcinogenic risk criteria whereas MPCav.an. 
were calculated as per both non-carcinogenic 
and carcinogenic risks criteria. It provides 
greater safety under chronic exposure to 
these chemicals. Given all the above men-
tioned, differences in numeric values were 
caused by new data becoming available and 
it allowed calculating new values. 

Therefore, methodical approaches to 
substantiating MPCav.an. for chemicals in am-
bient air as per health risk criteria are fully 
harmonized with international ones and allow 
establishing MPCav.an. that cannot cause unac-
ceptable life-long health risks for population 
including the most sensitive groups. 

Conclusion. Our analytical review of 
data available in scientific literature allowed 
us to spot out key elements in domestic and 
foreign methodical approaches applied for 
establishing standards for chemicals contents 
in ambient air under chronic exposure. These 
key elements included a period for a stan-
dard averaging, choice on starting points, use 
of results obtained via previous research for 
establishing initial parameters when devel-
oping standards, a procedure for taking un-
certainties into account, and use of safety 
criterion (absence of impermissible risk). We 
revealed that approaches applied for devel-
oping MPCav.d. were only partially harmo-
nized since they didn’t involve using thresh-
old levels (BMC, BMCL) and results ob-
tained via previous research for establishing 
starting points when hygienic standards were 
developed; they also didn’t allow taking into 
account the whole range of uncertainties that 

__________________________ 
 
11 SER 1.2.3685-21. Hygienic standards for providing safety and (or) harmlessness of environmental factors for people. 

KODEKS: an electronic fund for legal and reference documentation. Available at: https://docs.cntd.ru/document/573500115 
(April 03, 2021). 

12 The Guide on assessing health risks for population under exposure to chemicals that pollute the environment. Moscow, 
The Federal Center for State Sanitary Epidemiologic Surveillance of the RF Public Healthcare Ministry, 2004, 143 p. 
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occurred when a standard was developed. It 
doesn’t seem possible to assess safety of av-
erage daily standards as per health risk crite-
ria due to parameters necessary for risk as-
sessment being not available for them. Bas-
ing on the obtained results, we developed 
some recommendations that would allow full 
harmonization of domestic approaches with 
world practices; these recommendations 
were taken into account within methodical 
approaches to substantiating MPCav.an. for 
chemicals in ambient air as per health risk 
criteria. These approaches are fully harmo-
nized since they involve fixing MPCav.an. for 
assessing impacts exerted by chronic expo-
sure to adverse chemicals; they suggest a 
procedure for using NOAEL, LOAEL, BMC, 
BMCL for establishing starting points when 
standards are developed and these values can 
be established, among other things, basing 

on data obtained via previous research; these 
approaches are also supplemented with new 
instruments regarding uncertainty factors. 
Safety of MPCav.an. values developed within 
these approaches is provided, among other 
things, due to using permissible risk criteria 
in their development. It allows developing 
average annual standards that do not cause 
unacceptable life-long health risks for popu-
lation, including the most sensitive groups. 
Methodical approaches to substantiating 
MPCav.an. for chemicals in ambient air as per 
health risk criteria are fully harmonized with 
international ones and can be used for estab-
lishing harmonized MPCav.an. 
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