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Abstract

The study presents the results of hydrochemical state of the Vorskla River in the zone of
influence of the mining company for the last 5 years. It is shown that the discharge of shaft
water Yakovlevsky mine causes additional excessive contamination in the river Vorskla for
chloride, fluoride, boron, bromine. Contamination on these ingredients exceeds the
background for the Vorskla river over 20 km (fluoride, bromide) to 74 km (chlorides, boron).
In contrast, with regard to nitrogen compounds diluted mine water naturally high content of
nitrates in the Vorskla river caused by agricultural run-off and is "improve" the quality of
water is observed for more than 10-15 km. Analysis of the studies in 2007 and 2012 shows
that the hydrochemical situation in the Vorskla river during the study period remains
unchanged.
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The Vorskla River originates at v. Rozhdestvenka in the southeastern part of the district
Ivnyansky. The river flows from the north- east to south-west on Ivnyansky, Yakovlevsky ,
Borisovsky , Grayvoronsky areas and at a distance of 10 km south-west of the Graivoron city
goes to Ukrame and then flows into the river Dnepr. The total length of the river is 464 km,
within the region — 114 km. The catchment area of the Vorskla river is 14,700 km?, of which
within the area — 2650 km?.

A basin of the Vorskla river located in the western part of the region and is bordered to the
north and west of the pool of the Psyol river, in the east — Seversky Donets River , in the
south — the Uda river. Treated basin occupies the southern slopes of the Central Russian
Upland and in general is a gently undulating plain dissected by gullies and ravines and has a
typical forest-steppe zone natural conditions in respect of the relief, soil type, vegetation and
climate. The area adjacent to the river valley, lowland plains, wavy, and occupied by farmland
and partly occupied by forest. Right slope of the valley is steep, left one is flat, folded loam
and has cretaceous deposits. Floodplain is left bank, 700-800 m wide, has swampy places.
Meandering river is channel, sandy, has muddy places , width at low water is 15-20 m, 0.8-1.5
m depth of the river [1].

The Vorskla River by his regime refers to a type of lowland rivers. The main feature of this
regime of rivers is relatively high spring tide, mostly snow-fed. In the water regime of the
rivers are clearly distinguished two mam phases — spring tide and low water, interrupted
summer rain floods and floods during winter thaws.

The Vorskla River basin is home to about 46000 people and 55000 urban rural populations.

The largest settlements are Stroitel, Borisovka, Tomarovka, Graivoron and Yakovlevo. One of

the largest enterprises that directly affect the ecological condition of the Vorskla River is
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Yakoyley8ky TTe. Tkis TTTpA coTplex 18 baSeli on !ke nck iron ore iepo8i8 ol ke
Yakoyleyo, one ol ke large8! iion ore iepo8ii8 T ke ba8T ol ke Kur8k Magneiic AnoTaly.

Tke curren! 18sme ol 8eTpae Tiiw!nal 8/ Yakoyley8ky TTe 18 carneli ou! T a relenlion
ponii anii 'ken om! ol 1! !krongk !ke oyerino”™ 1!o !Ke beat Terny, ckaraclenreir by 1lo"
con8utplion ol malvral runolT, Willereli Ikromnak T!e r anii npanan yegelalion (callal18, reeits,
elc.) lor 3 KT. 8ubBeamen'ly, 'ke T!er enler8 !'ke ponii Kyaranoy8ky, ~blck reler8 !o !ke
8econii calegory Wekery re8eryolr, I'roT ~blck oyer 1300 Teler8 KraplynT8koe enler8 !ke
reseryoir crealeli by !ke Yor8kla nyer (Pla. 1). Tke Yor8kla LLyer 18 W8kery ponii8 ol !ke
blake8! calegory. Kyaranoy8ky ponii al8o relale8 lo !ke M8kery ponii, bul ke 8econii calegory.
Ke8pec!lyely, “ken coTtpareii !o ke concenl!ralton8 ol polln'an!8 INroT 8awlary nort8 m8ei
liekery reaulalion8 (MPC).

Putpeii TTte T!er ckloniie 8onwT coTpo8llon L'k 8aHwly 3,3-3,9 g/, w'k a Takly
alkalte Tew T, blgk nablity (8,0-9,3 Ta-En/l) 18 Visckargen 'Kromak a relen'ton ponin T !ke
ms!nc! ol ke Yor8kla nyer a! abou! 4 TLUton 1 * per year (0,13 T */8) [2].

N

Pl 1 Ke8e! cncw! ol 8kal'l Tlere ol Yakoyley8ky TTe

Owur re8earck T 2007 [3] (Pla. 2, Table 1) 8koT !ka! 'ke greale8! iTpac! ol lke T8'!e Tl!er8
Yakoyley8ky TTe kaye on !ke conlen! ol ckloniie8, 8oiiwT, broTTe, boron, vonne T !ke
Yor8kla nyer.
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Pla 2: Oynatlch o! pollmlanis 1 Le Yor3k!a nyer (2007)

Cblorble conlen! aller Mscbar§e Tcrea8eé by 8,9 iiTe8 cotpareé !o !ke yalve 11 bab belore
Ike re8e! a! 1,6 MPC. Con'en! ol 3oblvw ton3 aller ~a3le™aler blscbarge Tcrea8eé 9,89 ntes
ané 18 1,9 MPC. BroTTe (1,18 MPC) 18 ob3eryeé w8 belo” 1be blscbarge ol “a3le “aler
blscbarge aboye 1! 18 T 188T§. Boron concen'ralton al'ler *a3le™aler bl3cbarges Tcrea8eé by
4,9 bte8 ané 'be MPC 18 1,25. nonne concen'rallon al'er bl8cbar8e Tcrea8eé by 3,6 nted
ané 3,32 ol 'lbe MPC.

1n 8eneral, !'be Yor8kla nyer cope w!b !be loab, "blcb ba8 Yakoyley8ky Tlne: Ike
concen'ralton ol pollnlan!8 boe8 no! exceeé !'ke MPC or baye !o V. Kn8loyoe (33 KT aller
re8e! l'or brotlne, cblorble, boron), or !o NolTty2ksk (68 KT aller re8e! lor WMuorble, 8obluT
tons).

Table 1: C6eTioa! analy5|5 o! waler 17 LWe presence o! Llle Yorskla Klyer bl3c6arge o! Tlne waler Irot
Lle 3elllTa porib Yakoyleysky Tlne (T4/bT3

No 1n8reblen!8 MPC 2007 2012
/ 8 Yakoy- Belo” 8 Yakoy- Belo”
leyo Kraply- leyo Kraply-

(aboye Ln8koe (aboye Ln8koe
rege!) receryom rege!) receryor

1 MTeraHrarion - 483,35 1317,95 673,245 1079,625

2 KallwnT 120,0 23,35 232,9 - -

3 Cblonée8 300,0 55,04 487,63 13,7 4492

4 8ulpbale8 100,0 19,32 20,12 30,12 27,99

5 Pbo8pbale8 0,2 1,135 0,806 0,63 0,90

6 NttowwnT 0,5 0,336 0,372 0,29 0,52

7 Ne!nle8 0,08 0,0514 0,023 <0,02 0,028

8 Ne!rale8 40,0 2,85 1,10 0,49 <0,10
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9 BOD-5 2.0 2,72 2,6 3,60 3,31
10 Total ferrum 0,1 0,356 0,427 0,329 0,336
11 Copper 0,001 0,028 0,031 0,0117 0,0001
12 Zmk 0,01 0,004 0,008 0,027 0,029
13 Nickel 0,01 0,014 0,0235 0,0032 0,0048
14 Cadmium 0,005 0,0 0,0 0,00158 0,00002
15 Manganese 0,01 0,0 0,06 0,055 0,173
16 Plumbum 0,006 0,0025 0,00525 0,0002 0,0012
17 Oil-products 0,05 0,025 0,029 0,06 0,13
18 Fluorides 0,05 1in 0,679 2,418 0,72 2,74
addition

19 Boron 0,5 0,128 0,6255 0,12 0,76
20 Bromine 1,35 0,0 1,59 <1,0 1,44

Bold concentrations exceeding MPC

Our research in 2012 [4] (Fig. 3, Table. 1) shows that the area of the Vorskla River from the
village Yakovlevo to Krapivninsky reservoir, after being hit by sewage in the Vorskla river in
the presence of mine water discharge, increased chloride concentration with 0,05 to 1,5 MPC,
phosphate 3,15 to 4,5 MPC, ammonium from 0,58 to 1,04 MPC, iron from 3,29 to 3,36 MPC,
zinc from 2,7 to 2,9 MPC, manganese from 5,5 to 17,3 MPC, molybdenum from 1,5 to 2,1
MAC, oil from 1,2 to 2,6 MPC, fluorides from 0,94 to 3,56 MPC, boron from 0,24 to 1,52
MPC, bromine his absence to 1,07 MPC. Decreased concentration of BOD-5 from 1,8 to 1,66
MPC, copper from 11,7 to 0,1 MPC. Stroke -specific concentrations in the presence of the
Yakovlevsky mine discharge of shaft water from the settling pond is shown in Fig.3. The
content of other ingredients (sulfates, nitrites, nitrates, chromium, nickel, cadmium, arsenic,
lead, vanadium) does not exceed the MPC.
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bel!om resel 3. Bon3soyka c. Crayyoron

-+ *» nonNiies, nhrales, -0- cbloMiies, -a- boron, broTlne,
- a Mmaler consmplon

P1a 3: “ynat”c3 o! pollnlanl3 T Lle Yor3skla nyer (2012)

Tku8, 11 18 3een 1lka! “ken KK 8kai ~aler ol 1ke Yakoyley8ky TTe T!o 1ke nyer Tcrea8e8 lke
concenkakon ol 11 8ub3lance8. N 18 “okK nokn§ 1lka! lke concenkakon ol 7 ol 1keTt
(pKo8pkale8, Kom, 2Tc, Tangane8e, TolybiienuT, ok, voniie) alreaily exceeiieli ke MPC T
1ke backgromnin akgnten! ol 1ke Yor8kla nyer. Ke8e! 8kan “aler8 ol Yakoyley8ky Tlne
camBe8 aiiiikional excessiye con'atrakon T TTe “aler sckar8e (Kraplynt8koe re8eryok)
Tke lolowng tare&enk: ckloniie8 1,5 MPC, WMwuonite8 3,56 MPC, boron 1,52 MPC,
brotTte 1,07 MPC. Conlartakon on 1lke8e Tare&enk exceeiil8 lke backgrounin lor lke
Yor8kla nyer oyer 20 kT (Mvoniie, brotble) 10 74 kT (ckloniies, boron).

W 8konlii be nolein 1ka! w !k reparii 1o nkrogen cotpomnii8 Mku'eir Tlne “aler nmalvrally blSk
conlen! ol nkrale8 1 1ke Yor8kla nyer cam8ein by aSncukural run-olT anii 18 MTproyem lke
analky ol “aler 18 ob8eryei lor Tore 1kan 10-15 KT.

Tke con'en! ol eleTenk 8uck a8 Kon, copper, 2Tc, leain T 1ke Yor8kla nyer “aler, anii 1lke
irat ~aler 18 ol coTplex on§T. Tkis bl§k malvral conlen! ol copper, rTc anii kon T 8o/8 ol
1ke bel8oroi regton, anin a large nutber ol 8ource8 ol an!kropogeTc leald, copper, 2TC, Kon,
T anikion 10 TTT A ackyikes, anii lke coTplex proce88e8 ol kan8pok ol Komn anit o!ker
eletenk T 1ke Tar8k, anin Mmkker regublein pak8 ol 1ke creek unkl re8e! yalne8 ol 1ke Yor8kla
nyer 1ke nynaTio proce88e8 ol iepo8kton anii 1ke 8econiary 8eleckon T 1ke agueow TenlunT,
TclunnTtp, viepeniiTh on lke Kyhroloaral 8kmnakon [5].

32

cabk T/3



Analysis of the studies in 2007 and 2012 shows that the hydrochemical situation in the river
Vorskla during the study period remained generally are unchanged. To confirm or refute these
results is necessary to conduct regular monitoring studies for the qualitative composition of
surface waters above the wastewater discharge (s. Yakovlevo) in reset (reset shaft water
retention pond, creek in the gully Terny and Ryazanovsky pond) and below the reset (the
Vorskla river is below Krapivninskoe reservoir) wastewater Yakovlevskogo mine.
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