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Abstract. Analytical data on samples of bottom sediments of the Novaya
river watercourse made it possible to identify areas of pollution, sources of
pollution and determine the nature of the influence of the anthropogenic
factor on the state of the river. It was found that bottom sediments are
divided into slightly polluted, moderately polluted, and dangerously
polluted. Soils on the total indicator of pollution belong to the permissible
category. The list of defined indicators includes: hydrogen index (pH),
total metal content (cadmium, copper, lead, mercury, nickel, zinc), arsenic,
petroleum products, benz(a)pyrene, ammonium nitrogen, phosphate ion,
organic matter. Based on the results of the interpretation of the laboratory
data, it was found that in accordance with the Regional standard, the
precipitation the majority of samples are slightly polluted; at some
samples, are moderately polluted; at a quarter of samples are dangerously
polluted.

1 Introduction

Geochemical studies of surface bottom sediments were carried out on various sections of
the small watercourse (the Novaya river, Saint Petersburg) and included determination of
the content of organic matter (according to the LOI), phosphorus, nitrogen, macro-and
microelements [2].

In the course of the work, an assessment of the general chemical contamination and
sanitary condition of bottom sediments was made. The geoecological testing of bottom
sediments was carried out in four stages during the calendar year. The quantitative chemical
analysis of bottom sediments was carried out according to the certified measurement
methods in the Test center of TACIS LLC.

The list of defined indicators includes: hydrogen index (pH), total metal content
(cadmium, copper, lead, mercury, nickel, zinc), arsenic, petroleum products, benz(a)pyrene,
ammonium nitrogen, phosphate ion, organic matter. Macroelements are those containing
more than 0.01%, and microelements - from 10-6 to 0.01%. Macroelements include copper,
lead, zinc, nickel, and microelements - cadmium, arsenic.

The heavy metals selected for the analysis are identified as priority pollutants for the
Novaya river (Fig. 1).
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Fig. 1. The scheme of sampling

The degree of contamination of bottom sediments was assessed using standardized
values of the contents of pollutants in accordance with the recommendations of the
normative document: «The norms and criteria for assessing the pollution of bottom
sediments in water objects of St. Petersburg. The regional standard». The composition of
standard sediments: 10% of the organic matter content and 25% of the clay fraction. The
concentrations of pollutants in non-standard bottom sediments were recalculated by their
concentrations in standard bottom sediments [3-4, 6-7].

2 Research materials and methods

In accordance with the established Regional standard classifier, the bottom sediments of the
water objects of St. Petersburg are divided into 4 levels and V classes. The target level: if
the concentration of pollutants is below the target level, the bottom sediments are
considered clean. These sediments belong to class 0. The limit level: the concentrations of
pollutants up to this level represent the maximum acceptable risk for both human health and
nature. Bottom sediments with concentrations of pollutants between the target and limit
levels belong to class 1. These sediments are considered to be slightly polluted. The control
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level: under certain conditions, pollutants in sediments with concentrations below this level
can have a negative impact on the clean water environment. Bottom sediments with a
concentration of pollutants between the limit and control levels belong to class II. They are
considered to be moderately polluted. The level requiring intervention: if the concentration
of pollutants exceeds the class II control level, it is considered an indicator of hard pollution
of bottom sediments. Bottom sediments with a concentration of pollutants between the
control level and the level requiring intervention belong to class III. The pollution of these
sediments is considered to be moderate to hard. Bottom sediments where the concentration
of pollutants exceeds the level that requires intervention are considered to be dangerously
polluted. They belong to class I'V.

2.1 Ecochemical characteristics of bottom sediments

The results of the interpretation of the laboratory data showed that in accordance with the Regional
standard, the precipitation samples collected at stations 9, 10, 11, 13, 14, 15, 16, 17 are slightly
polluted; 4, 5, 18 — moderately polluted; 1, 12, 19, 20, 21 — dangerously polluted (Table 1).

Table 1. Nitrogen and phosphorus in the Novaya river basin

Nr May 2019 May 2019 July 2019 October 2019
P total N total Namm. P total N total N P total N total N
amm. amm.
106 | 840)
1 0.042 o | a2ty 011 %50 | 220 ; - -
2 0015 51 38 014 180 | 150 - - -
3 0.047 92 73 0.09 120 | 78 - - -
4 0.060 120 8.1 0.14 120 | 93 51 % 181
5 0.033 102 70 0.14 110 | 86 - - -
6 0.070 54 37 0.18 170 | 85 : - -
7 - 71 66 - - - 0016 40 32
8 0.130 98 75 0040 | 160 | 76 025 66 53
9 0.030 110 6.7 028 230 | 120 0.6 13 104
10 | 1200 92 69 550 410 | 310 30 31 | 240
1] 0070 120 78 035 250 | 130 055 18 152
7009 | 46() | 015() | 1900) | 1200)
12| 0100 83b) | 61() | 016() | 120() | 97(0) | a | 2
72(5) | 56() | 023() | 150() | 11.0()
1310070 84() | 630) | 009() | 137() | 750) | °% 2 1.7
s | 0000 | 81() | 59() | 008() | 130() | 74() | 027 | 22(9) | 1900
0240(b) | 85() | 69() | 010(b) | 130(b) | 68(b) | 026() | 22(b) | 17.9(b)
776 69( | 025() | 610(s) | 200
151 0110 94 fb)) 76 ((b)) 033 fb)) 180 ((b)) 72 (f))) <010 2 200
6 | 0160() ] ] 03L(s) | 220(5) | 86() | 008() | 24(5) | 197
0.060 (b) 028(b) | 240(b) | 11.0(b) | <0.10(b) | 25(6) | 210
| 000 | 97 | 770 | 022() | 1600 | 72() | 0100 | 27() | 20
0080() | 92() | 79() | 010() | 240(0) | 72(0) | <010(b) | 27(0) | 229 (b)
15 | 0080() | 82() | 60() | 009() |180() | 100() | <010() | 24() | 194()
0170(b) | 80() | 63() | 012(b) | 180(b) | 11.0(b) | <010(0) | 24(b) | 197 (b)
o | 00609 | 88() | 71 | 009 | 140() | 137() | 018() | 22() | 183()
0000() | 102() | 87() | 0051(n) | 260(b) | 200(b) | 018(b) | 22(b) | 180(b)
20 | 0460 <10 039 031 30 | 018 054 14 | 093
o1 | 02200 o | 031@ | 030() [130@) |018() | 056() | <L) | 057
1500 (b) : 035() | 033(0) | 120(b) | 015() | 051(b) | <i(b) | 056

*in October, releases 1 and 2 - tamponaded, channel 6 — dry.
** (s) — surface ; (b) — bottom.
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In order to obtain more objective information, the selection was made at different
agreed stations. So, the samples were taken at station 7 in May and October, and at station
16 — in July and October.

Ecological condition of soils in the water catchment area

To study the sources of pollution of the Novaya river and to calculate the diffuse
biogenic load, we conducted an assessment of soil pollution in the catchment area. Soil
sampling is performed in accordance with the State standarts GOST 17.4.4.02-84.

2.2 Methods of soil research

The soil pollution was estimated by the gross content of metals (vanadium, chromium,
cobalt, nickel, copper, zinc, lead) and arsenic [6]. The determination of the network of
testing stations and sampling was carried out in accordance with the recommendations set
out in the articles 4.19 and 6.17 of SR (Sanitary Regulations) 11-102-97. The data provided
in SR 11-102-97 were used to assess the background state of soils and grounds (Table 2).
The assessment of the degree of soil pollution was carried out by comparing the measured
values of the content of pollutants with the standards established by HS (hygienic standard)
2.1.7.2041-06 (MPC of chemicals in the soil) and HS 2.1.7.2511-09 (TAC of chemicals in
the soil), as well as by the indicator [5].

Table 2. Assessment of the degree of chemical pollution of soils
(according to Sanitary Regulations and Norms 2.1.7.1287-03)

3 Soil content (mg/kg)
Pollution |pollution | danger class 11 danger class 111 danger class
categories | Indic. | Organic | Inorganic | Organic | Inorganic | Organic Inorganic
(Zc) | compounds | compounds|compoundsfcompounds| compounds [compounds
from from from from from from
Clean - background | background |background|background| background |background
to MPC to MPC to MPC to MPC to MPC to MPC
from 2 from 2 from 2
. from1to2 | backgr. |from1lto2| backgr. from 1to 2 backgr.
Permissible| - <16 MPC values MPC values MPC values
to MPC to MPC to MPC
Moderately 16— 32 from2to5 |from MPC
dangerous MPC to Cmax
from2to 5 from MPC to| from 2 to 5| from MPC
Dangerous |32 — 128 MPC Cmax MPC to Cmax >5 MPC > Cmax
Extremely | 5 158 | s5MPC | >Cmax | >5MPC | >Cmax
dangerous

2.3 The results of soil research

In the course of the research, 120 soil samples were collected in the catchment area. The
analysis of the test results shows that in 13 samples there is an excess of the MPC value of
arsenic, in one sample - of lead, in 18 samples - of zinc, in six samples - of copper, and in
one sample - of nickel. In all samples, the integral pollution index does not exceed the
standard value (16), the Zc varies from 1 to 11.7, which corresponds to the permissible
level of soil pollution.
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3 Conclusion

Based on the results of the interpretation of the laboratory data, it was found that in
accordance with the Regional standard, the precipitation samples collected at stations 9, 10,
11, 13, 14, 15, 16, 17 are slightly polluted; at 4, 5, 18 - moderately polluted; at 1, 12, 19,
20, 21 — dangerously polluted. Bottom sediments with a concentration of pollutants that
exceed the level requiring intervention are considered dangerously polluted. They belong to
class IV.

As a result of soil testing, it was shown that the main pollutant of soils in the studied
area is zinc, there is an excess of the MPC in 18 selected samples. The integral indicator of
pollution does not exceed the standard value. The samples by the degree of chemical
contamination, by the total indicator of pollution can be referred to the permissible category
of pollution.

Further research may be related to the study of bottom sediments and soils at the full
depth of the section, which will allow restoring the temporal dynamics of pollution and
formulating scenarios for the development of environmental conditions.
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