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The Chuvash Republic is located in the eastern part of the East European Plain and is
aracterized by numerous elevated areas and depressions, river valleys, deep ravines, a
er network and swampy lowlands (fig. 1). Active erosion activity led to the appearance
of a significant number of springs [8]. The springs of the Chuvash Republic are unique
natural and historical objects that are part of the natural complex of the Chuvash Republic.
All rivers of Chuvashia, including the drinking water supply of Cheboksary, depend on
their condition. However, due to the active urban planning and economic activities, the
number of springs is decreasing, and the water quality in the springs is decreasing. At the
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same time, attention to springs is increasing due to their use as an alternative source of
water supply, especially in the southeastern municipalities of Chuvashia. Interest in springs
has also intensified in connection with the development of ecological and pilgrimage
tourism.

The factors highlighted above lead to a deterioration in the ecological state of the water
quality in the springs and the territory adjacent to the springs. In turn, a decrease in the
quality of water in springs can lead to a deterioration in the quality of all surface v
This will also affect the drinking water supply of Cheboksary, the economic use of
waters in agriculture of the Chuvash Republic.

ea to optimize their use in the national economy. To achieve this goal, the
were identified: 1) collection of factual data on springs; 2) analysis of the
of the springs of Chuvashia; 2) development of a comprehensive program for
the restoration of springs.
The most important task of optimizing the condition of springs is their accounting.
rces with natural or anthropogenic (cultivated) "centralized" access to the daytime
surface are subject to accounting [2]. Further improvement and economic use of springs
involves the installation of pipes, drainage systems, landscaping and other landscaping.
Depending on the type of economic use, springs can be divided into the following types
according to their intended purpose:

1) springs for household and drinking water supply;

2) environmental,

3) scientific and educational,
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4) historical and cultural,

5) recreational.

The complexity of the economy has led to the fact that all types of springs are
represented in the Chuvash Republic. The difference of springs in physical, chemical and
landscape features has led to the fact that they differ in different ecological, cultural,
educational and recreational potential. Therefore, the process of optimizing springs should
begin with their study and evaluation [1]. The following components of spring water s
be studied: the physico-chemical properties of spring water [4,9], the landscape di
the territory adjacent to the springs [10], the degree of anthropogenic influe
springs, the recreational potential of the springs [5,6].

The value of recreational potential was determined based on the me

recreation area, 9) lack of access to the garage, 10)
surrounding area. The result of the assessment is the
medium and low levels of recreational potential.
determined by the sum of the points obtained w
points — very low (unsatisfactory); 2.5-4 points
— high; 8.5-10 points — very high [7]. The selecte
to assess the recreational potential in ab
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s — average; 6.5-8 points
qualitative and allows us

3 Results

There are at least 1,700 s itory of the Chuvash Republic. Most of the
springs of the Chuvas to the groundwater outlets of the Volga-
Sursky artesian basi aters. The left bank of the Volga River is
e Vetluzhsky artesian basin of reservoir and block-bed
pressure water: i onal hydrogeological units are:

Sura River valley. According to the chemical composition of the
esium-sodium bicarbonate waters with a mineralization of 0.3 - 0.5 g/

, Krasnochetaysky, Alatyrsky, Yadrinsky, Kozlovsky municipal districts.
2) aquiferous lower Quaternary-modern alluvial, alluvial-fluvioglacial horizon (aQQ:.

Springs of this horizon are common in the left-bank part of the Volga River.
Geographically located in the northern part of Cheboksary city district. It is confined to the
deposits of the floodplain terrace of the Parat River, the remnants of the sub-floodplain
terraces of the Volga River, alluvial - fluvioglacial accumulations of the valley zander,
buried alluvial deposits. The water-bearing rocks are fine- to coarse-grained sands, clay to
varying degrees, with a content of gravel and pebbles. The waters are unpressurized. Land-
based and underwater springs are characteristic. The flow rate of springs is extremely
uneven: from 0.2 1/s to 8.9 I/s (on average — 4.5 U/s).
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The waters are very fresh with a mineralization of 0.1-0.3 g/, a total hardness of 0.5-5.9
mmol/l. By chemical composition, bicarbonate sodium-magnesium-calcium. The waters are
characterized by an increased content of iron up to 10.32 mg/l, manganese - up to 0.85
mg/l.

3) locally low-water resistant Albian terrigenous complex (K al);

Springs of the locally weakly water-bearing Albian terrigenous complex (K;al) are
widespread in the southwestern part of the republic's territory on high sectigg

with a mineralization of 0.3-0.77 mg/l. The total hardness is 0.6-13.35
chemical composition is calcium bicarbonate.

4) water-resistant, locally weakly water-bearing Bath-Kellovey ter
(Jobtk);

The springs of the Batsky terrigenous horizon (J,bt-k) stretch
northwest to southeast, occupying the Yadrinsky, Morg
Alikovsky, Krasnoarmeysky, Kanashsky, Komsomolsky, Ya
districts. The flow rate ranges from 0.09 1/s to 3.2 I/s (t
Water mineralization is 0.13-0.9 g/1, total hardness is 8.8
- from calcium-magnesium bicarbonate to sodium su

5) the Upper Tatar carbonate-terrigenous aq
Springs of the Verkhneurzhum terrigenous-c n (P»ty) are widespread in
, Tsivilsky, Kozlovsky,
springs varies greatly by
1zation of 0.3-0.65 g/l, a total
alcium composition prevail. When

e-terrigenous formation (Pat;) are confined to
ies in the northern and northeastern parts of
rom tenths of a liter /s to 1.4-2 liters / s, rarely
of the waters varies from calcium-magnesium bicarbonate

second. Territorial differences in the flow rate across the region are poorly
in flow rate is observed at springs originating in modern alluvial
al differentiation of total mineralization is influenced by 2 parameters:
the moisture coefficient. When moving from north to south, there is a
y to increase mineralization from 0.2 g/l to 0.6 g/l. The hardness of spring
inimal at springs of alluvial deposits (3.2 mmol/l) and is of the greatest
importance at springs of the Bath terrigenous horizon (up to 8.8 mmol/l) (Figure 2).

The springs of the Chuvash Republic are used by the population for various purposes.
st of the springs are landscaped for domestic drinking water supply. In large settlements,
they serve as a source of alternative water supply, in rural areas they can be the main source
of drinking water. The introduction of centralized water supply technology has a twofold
role: on the one hand, the anthropogenic load on springs and the surrounding area is
reduced; on the other hand, unused springs are abandoned, landscaping elements (floor
systems, pipes, fencing) wear out. In most localities with centralized water supply, the
springs are abandoned, the elements of landscaping have "morally" and physically aged.
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Chemical indicators

Il Debit, literisecond
I Mineralization, grams/liter
Il Hardness, mmol/liter

of the surrounding area. The negative side is the excessive, uncontrolled
anthropogenic load due to religious rituals and visits to springs by tourist groups. Excessive
athropogenic load leads to pollution of springs with household waste and degradation of
landscapes of the territory adjacent to the springs. Health measures should be aimed at
controlling the attendance of these territories (see Fig. 3).
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cal importance. Geographically, they are confined to the Civil, Yalchik,
ash and Morgaus municipal districts. The special nature protection status
ind of activity on the territory that entails a violation of the safety and
the spring. In the protected area of such springs, the necessary sanitary
measures, landscaping, and scientific research are carried out. That is why they can be
nsidered "reference" in describing the ecological state, the degree of economic
elopment and recreational significance. For springs that are protected areas of local
importance, indicators of recreational significance were calculated using the methodology
of Novykh L.L. et al.[1].

Thus, among the presented springs there are no watercourses with unsatisfactory and
low levels of recreational significance. 7 springs (36%) belong to the group with average
recreational significance, 3 springs (16%) — with high significance, 9 springs (48%) — with
very high significance (see table 1). The above indicators indicate the high value of springs
both in economic and drinking use and in recreational terms.
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Table 1. Recreational significance of springs — protected areas of Chuvashia

The name Architecture Aestheti Bathhou Wate The Powe Acces Equippe Ensuring Presence Total
of the s cs se T landsca rof sto d sanitary of
springs composition qualit | pe value sprin the recreatio | requiremen househo
y of the g sprin n areas ts 1d
landsca water g garbage
pe

The spring
of the
village of
Anish-
Akhperdin

o 1 0,5 1 1 0,5 1 1 0,5 1
The spring
of the
village of
Atnashevo 0,5 0,5 0 1 0,5 1 0,5 0,5 0,5
The spring
of the
village of
Vysokovk
a
The spring
of the
village of
Kulikovo
The spring
of the
village of
Sespel
A spring
near the
village of
Starye
Shaltyamy
The spring
of the
village of
Huchel
The spring
of the
village of
Shikhazan
y
Asanovo
Spring

The spring
of the
village of
Syatrakasy

Churashka

village of
ildyushe
0.5 0.5 0 1 0.5 1 1 0 0,5 1 6

village of
Bolshaya
Tayaba 0.5 0.5 0 1 0.5 0.5 0.5 0 0.5 1 5
The spring
of the
village of
Tyunzyry 1 1 1 1 1 1 0,5 0,5 1 1 9

The Pavar
Spring 1 1 1 1 1 1 0,5 0,5 1 0,5 8,5
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The
Chashlama

Spring 1 1 1 1 1 1 0,5 1 1 1 9,5

4 Discussion

In order to improve the ecological condition, the authors of the article ca
inventory of the springs of the Chuvash Republic. The need for an inventory i

description of the physical and hydrodynamic properties of spring w.
rate, color, transparency, smell, taste) and the ecological conditio,
to the springs, the well-being of springs (relief, geology, type
economic development, ecological condition, level of lan,

onclusion

The peculiarities of the geological and geomorphological structure of the Chuvash Republic
and the high erosion fragmentation have led to the fact that a dense network of springs is
represented in the region. The springs of the region differ in flow rate (from 0.01 /s to 8.8
1/s), total mineralization (0.2-0.6 g/I) and hardness (from 3.2 to 8.8 mmol/l). The vast
majority of springs are used in the domestic drinking water supply of rural settlements. The
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introduction of centralized water supply has led to the fact that a significant part of the
sources are not used. The floor systems are not being reconstructed.

An inventory is needed to implement a set of measures to restore springs. The inventory
of springs should include: a description of the physical and chemical properties of water, an
analysis of the landscapes of the territory adjacent to the springs, the degree and type of
economic development of the springs, and recreational attractiveness. In the course of the
conducted research, it was revealed that the springs of the Chuvash Republig
characterized by high and very high economic significance.

The collected material on the ecological state of springs should be displs
unified "Register of springs of the Chuvash Republic".
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