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Abstrakt

The reach of the river Tisza between the mouth of the river Saj6 and the town of Szolnok can
be charxcterized by an improvement of the wat€r quality.

In the middle reach of the Tisza a significant pollution load occurs only at Szolnok. '

In the vicinity of Szolnok the Tisza is being loaded significantly by the pollution coming from
5 industrial and 4 residential areas, the waste-waters of which show considerable quantitative and
qualitative differences. Both the output of the waste-water released and the load of certain polluting
components showed a slight increase in the period between 19'17 and 1987. Nearly half of the organic
matter is being released into the Tisza by the Szolnok Sugar Works during the 100 days'period of
sugar processing. The major part of the detergent, ammonium-ion, fat and oil load is of house-
hold origin.

The calculated effect of the pollution loah on the Tisza water quality is worth consideration
only in the period of sugar processing (September-December). For this reason the deterioration
of the water quality has been studied in details only for these periods. The deterioration of the water
quality was clearly visible in comparative studies of the water quality in the reaches above and
below Szolnok (Tiszaug) based on measurements of organic matter, dissolved oxygen and phosphate-
ion concentrations (minimum, average maximum values, distribution curves).

The actual deterioration of the water quality was less expressed than could be expected from
calculations due to the self-purification of the river and did not justify its reassignment to lower
quality categories for none of the quality parameters.

Introduction

The influence of the waste-waters of the town of Szolnok on the Tisza has been
studied on Ciliata already in 1974 by J6se (1974). The investigation of the classical
parameters in the Tisza reach between Szolnok and TSpd could not demonstrate
unequivocally the joint effect of the sewage-water of Szolnok and the waste-water
carried by the river of Zagyva (Heuen et al. 1976). However, the detailed investiga-
tion of the Tisza longitudinal stretch in 1979, has clearly shown the effect of the waste-
water on the basis of increased Clostridium count of the sediment (Hncno{is et a/.
1981) and growth of the Ciliata population (J6s,t 1981).

The water of the Tisza reaching the territory of Hungary is of a comparatively
favourable quality (VicH 1983). However, it is unfavourably influenced by the pollut-
ing materials carried by the Szamos and Saj6 rivers. The middle reach of the river
can be characterized by an improvement of the water quality. This stretch receives
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the highest pollution load in the vicinity of szolnok. For this reason' the aim of the

pi"r"ri *ork ,"a, to elucidate the levei of the pollution load"in-this region and its

influence on the water quality of the Tisza. Only the effect of the so-called macro-

"o-p-""ntr 
of the r"*ug"-*ut"r has been studied, other factors modyifing the

quatity of water (e.g. inciease of the receptive bacterial contamination, etc') have

not been dealt with.

Results

1 .  Trends  in  the  Po l lu t ion  load

In the vicinity of Szolnok nine sources of sigqficant pollution load of the river

fisza cai be distinguished (Fig. 1, Wallaxot t987a). Thei-r waste-waters show con-

riA"*Ui" quantitati;e anO quaiitailve differences. Among the five-industrial sources,

l;;ip;d;--iu, enirnul Marketing and.Meat Packing Establishment, Tisza Che-

rnGiWf.ts, Fodder Producing Factory) load the Tisza with nearly eqtrtl rys.te--
*uti,. outpuf the whole year rdrnd, conftary -to the Szolnok Sugar Works which

releases the waste-water mainly in the period bf sugar processing b^etween September

and December - appr. 100 days a year (waste-water output: 20 000 mu/d).

T[e sewage-water of the housing esiates in Szolnok are loaded into the Tisza

UV f*itiu"sliading stations: at "Gibor Aron" square' "M6rtirok" road, "Vorcis-

hidr.r"g" road andTiszaliget. In the last 11 years the output of the sewage-water

;;;;hil; the receptabt" aai has hardly increised (Fig. 2). However, the organic

rnutt"t iarried Uy ttre ,"ioi'g" water has considerably increased in the investigated

period.' 
Th" total mineral matter load showed an increasing tendency as well. The anion-

active detergent content has been increasing o{_v !it]_tej-t. A considerable increase

in the oil and fat content has been observed tif 1984. The annual number of tests

carried out varied between 2 and 12 depending on the level of pollution)'

Fiom the point of view of pollution reduction by purification, it is important

to know the distribution of different polluting components among the sources of
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Fig. 2. Waste-water output and pollution load between 1977 and

waste-water. The relative output and various polluting components' content of

the sources of waste-water stud-ied are shown in Fig. 3 as the average values for the
period between 1983 and 1986- (WauaNDr 1987b)' -'-- 

fto* the point of view of ihe water quality of the Tisza the processing of sugar

is a critical period, for which reason the relative values measured in this period are

itto*n in fi! 3. The output and the content of the most important pollutants supplied

UV ,ft. rour&r studied a^re expressed on a percentage basis reltive to the total waste-

*ut.r autu. The period of sugar processing lasts altogether for 10O days a year, for

*hi"h ..uron in tire right-hand sidi of Fig. 3 are shown the ratios of the load originat-

irg iio- tt 
" 

Szolnok" Sugar Workt q).,_3s well as the total load from the housing

esiates (.EH) relative to the total load (.E).
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Fig. 3. Output and distribution of the polluting components of the sources of waste-water at Szolnok- 
(average values from measuerements carried out between 1983 and 1986)

The main source of waste-water Q5 000 m3/d) is the Tisza Chemical Works,
somewhat less is being released into the Tisza by the main source of the household
sewage-water - the transloading station at "Gdbor Aron" square. Nearly half of
the total organic matter (measured by the chromate method and expressed as che-
mical oxygen demand) is being loaded into the receptacle by the Szolnok Sugar Works.
For this reason during a considerable part of the year (appt.265 days) the organic
matter load in the river drops roughly to the half of its maximal value. Similar is the
situation with the biological oxygen demand. Except for the sugar processing period
the major contribution to the organic matter load, which is biologically easily di-
gested, originates from the sewage-water of the housing estates. It should be mention-
ed that the COD and BOD' load is nearly identical for the biggest and the smallest
source of waste-water (Fig. 3)

The relative contributions to the mineral matter load (salts) closely follow the
relative waste-water outputs of the sources studied. At the same time this indicates
that the mineral matter load is not the most characteristic feature of the Szolnok
waste-waters. (Both the Water Company of Szolnok as well as the industrial plants
use water from the Tisza to produce drinking water and for industrial purposes res-
pectively).

The major detergent load is being carried into the receptacle by the household
sewage water. The same is valid for ammonium ions, too. It can be seen that the
ammonium-ion load increases considerably in the Tisza during the sugar processing
period.

The oil/fat load in the receptacle which has been measured by the gravimetrical
organic solvent extract (OSE) method, originates in the first place from the house-
hold sewage-water but there are other sources contributing to the total load as well.

The main source of phosphate is the Tisza Chemical Works. By comparison
with the data on detergents it can be concluded that the main part of the phosphate
released into the Tisza is not bound to detergents.
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2.  Ca lcu la ted  e f fec t  o f  the  po l lu t ion  load on  the  T isza  water  qua l i t y

From the data presented above it follows that a critical pollution load reaches
the Tisza during the sugar processing period (September-December)- The situation
is better durinpfthe tesi ofthe year. The sugar processing period is less favourable
from the point-of view of the receptacle, too, since at the time the water outputof
the Tisza decreases (Table 1) anilthe temperature of the water in the receptacle'
which plays an important role in the selfpurification, is lower as well. For these
,"urooJ in what foilows, the sugar processing period (September-December) and
the intermission (January-August) will be discussed separately'

From the output of the waste-water, the pollution load_an_d the massflow of
the corresponding cbmponents in the Tisza it is possibl_e to calculate the changes in
the concentrations of virious components under the influence of the pollution load.
In the calculations it is presumed-that the waste-water released into the Tisza gets

completely mixed with'the river water. In the calculations the following relation was
used (Paszro 1975):

X Q y . C y * Q 1 . C r
t-': --QiTtQ*-

Ci - concentration of the component studied in the Tisza after the inflow of the
waste-water (g/m')

Cr - concentratioriof ffre component studied in the Tisza before the inflow of
the waste-water (g/ms)

Qw - output of the waste-water (m3/s)

Qr - flow-rate of the Tisza (m3/s)
i; - concentration of the component studied in the waste-water (g/mt).

Table l. Auerage ualues of the Tisza water, outPut and concentrations at Szolnok
" aboie the infow of the Zagyoa (335,4)

year 1983. 1984. 1985. 1986.

month l-8 9-12 1-8 9-r2 1-8 9-12 l-8 9-12

a
mt/s
coDk
g/mt
BOD6
g/mt
Salts
g/mt
Detergens
(anion-active)

g/m3
NHi-ion
g/m"
OSE
g/mt
PO3-ion
gim'
Dissolved oxygen
g/m3
Oz saturation
( % )

587 147

23.3 24.5 28.9

4.71 3.72 6.26

267 363 284

0.042 0.079 0.055

o.82 1.18 1.37

o.24 0.32 0.27

9.1 I  8 .64 9.14

s4.6 81.3 78.6

21.6 20.7

4.49 5.1 5

289 271

0.055 0.037

0 .80  1 .15

1.86

o.25 0.22

9.22 8.97

81.3 79.0

659 r62

15.5 20.4 17.9

3 .88  5 .16  4 . l r

3t6 261 354

0.052 0.043 0.071

0.87 0.84 0.98

1.89 2.OO 1.25

0.26 0.10 0.23

8.92 9.42 9.68

80.0 85.3 87.4

351?81382407
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In the calculations annual data on the average waste-water output and con-
centration values in the corresponding periods (sugar processing period and
the intermission), as well as the flow-rate and the concentration values of the Tisza
water between January-August and September-December, respectively, were
used.

In Table L the average values of the Tisza flowrate and several important water
quality characteristics are given for the above defined two periods. Depending on
the Tisza flow-rate fluctuations the water output of the river in the period between
September and December constitutes only 24-71% (on the average 40%) of the
average value for the period between January and August. The lower values of
CODk and BOD, of the Tisza water reaching Szolnok in the sugar processing period
have a favourable effect on the water quality. The mineral water content increases
slightly in autumn in accordance with the higher water output in this period.

'fhe 
concentration of detergents is at a satisfactory low level in both periods.

The concentration of ammonium-ions shows considerable fluctuations. The dissolved
oxygen and oxygen demand values hardly differ in the two periods, in general the
values in September-December being slightly more favourable. The concentrations
of dissolved phosphate are generally higher in September-December. The increase
in the concentration was calculated according to the formula:

(1x

c  : ; L  . 1 0 0 - 1 0 0 ( % ) .
U1

It can be conluded from Table 2 that in different years in the intermissions
between the sugar processing periods (the greater part of the year) a considerable
increase in the concentrations have not been observed even if the maximal values
are concerned, except for the detergent and phosphate-ion concentrations. However,
in the sugar processing period, except for the mineral matter, a considerable increase
in the calculated concentrations is observed. It should be mentioned that due to
the self-purification of the Tisza, the concentrations of the polluting components,
except for the mineral matter, drop to a certain extent even before the complet
mixing occurs. However the calculated increase in the concentrations does not indi-
cate such a level in water quality deterioration which would justify its reassignment
to a lower quality category as compared to the arriving water. The importance of the
calculations is seen in the fact that they provide a basis for the estimations of the
actual changes in the water quality.

3 .  Ac tua l  changes in  the  T isza  water  qua l i t y

The changes in the water quality of the Tisza caused by the waste-waters of
Szolnok should be measured in a reach where a complete mixing of the polluting
materials with the river water had already occurred. (The waste-waters flow into
the Tisza mainly in the bank regions, and a stretch of a considerable length is required
for a complete mixing).

A regular network sampling reach where the mixing is presumably completed
is situated at a distance of 75 km to the south from Szolnok at Tiszaug. By compa-
rison of the water quality characteristics measured in this reach and immediately
above Szolnok (Table 1), it is possible to estimate the actual changes occurring in
the water quality due to the inflow of the waste-waters. (At Szolnok, above the inflow
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Table 3. Calculated and measured auerage concentrat;ons in the reach at Tiszaug
in case of the leastfauourable pollution load conditions

coDk BOD6
Detergens

Salts (anion- NHf -ion OSE
active)

POI-ion

g/mt

c"
ci
C.. rro
cr. c.
quality category
at Tiszaug

1.25 0.23
1.39 0.35
2.51 0.30

0.30

Cr - average concentration in the Tisza reach immediately above Szolnok
Ci - calculated average concentration after the inflow of the waste-waters of Szolnok
Ct.uc - average concentration measured in the reach at Tiszaug
Ct.c. - limiting value for the L class water quality

of the Zagyva river 52, at Tiszaug 26 midstream samples have been studied every
year.)

For every component those least favourable years were selected from Table 2,
in which the highest ratios of the pollution load and the massflow in the Tisza for
the same component were observed; for the selected years the values of the average
concentrations measured above Szolnok and at Tiszaug, as well as the values calcu-
lated for Tiszaug according to the method described above for the critical months
- September-December, are given in Table 3. Due to the self purification of the
river, for most of the components studied (CODk, BOD5, detergents, ammonium-
ion) the values measured at Tiszaug are lower than the calculated ones.

For the sake of completeness it should be mentioned that pollution load occurs
at Martfii, too, between the reaches above the Zagyva mouth and that at Tiszaug
but its influence is practically negligible (WetaNor I987a,1988). The streams flow-
ing into the Tisza between these two reaches (Zagyva, Gerje-Perje, Kcircis-brook,
Peitsik-brook) are relatively polluted and cause further considerable increase in the
Tisza load. The pollution brought into the Tisza by these four springs together as
compared to the waste-water of Szolnok measures 0,58 for the COD* value, 0,39
for BOD',7,4for mineral matter, 1,05 for detergents and 1,1 for phosphate. Thus,
during the sugar processing period the load of these springs is not negligible as com-
pared to the pollution released at Szolnok, moreover, for three components it is
similar or even exceeding the load at Szolnok.

The average values of the water quality components showing normal distribu-
tion, measured in the reaches above Szolnok and at Tiszaug can be compared with
the help of the so-called two-sample t-test (F6rx, BrAnl 1964,YtNczE 1975).

The average values for COD1, BOD', dissolved mineral matter, anion-active
detergent concentration obtained in the four years' period between 1983 and 1986
in the two reaches were identical, with the level of significance corresponding to 95%
(The distribution of ammonium-ion and organic solvent extract (OSE) differs from
normal, and for this reason the t-test is not applicable to the average values of
these components.)

The differences in the water quality of the two reaches can be illustrated in
full details with the help of empirical distribution curves (WetraNor 1987a, 1988).
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Fig. 4. Empirical distribution curves of the measurements carried out in September-December in- 
the period between 1983 and 1986 above Szolnok and in the reach at Tiszaug

The difference in CODI values during the critical months (September-December)
is not big but still cleaily seen (Fig. 4). The dissolved oxygen distribution curves
reflect a itighUy inferior water quality in the reach at Tiszaug. The ammonium-ion
concentrations do not show significant differences. The differences in water quality
as far as the dissolved phosphate-ion is concerned were proven both by the average
values and the empirical distribution curves. In the nitrate-ion concentration curves
no differences wire observed, and the average values were in good agre-
ement as well.

In the intermission between the sugar processing periods (the greater part
of the year), except for the dissolved phosphate-ion content' the waste-waters of
Szolnoli do not eiert a significant influence on the Tisza water quality (Table 2).
In the first eight months of the year due on the one hand to the diluting effect of
the higher output ofthe river, and on the other hand - to the faster rate ofthe self-
purification caused by the higher temperature of the water during the summer months,
lhe effect of the pollution load on the water quality decreases.

Conclusions

- In order to gain more reliable data on the changes in the pollution load from the
main sources of waste-water, it is desirable to increase the frequency of the
water quality tests.

- The waite-waters of Szolnok as shown by the measurements of the major com-
ponents do not cause such a deterioration of the Tisza water quality' -Yhi+ would
justify its reassignment to a lower quality category. As far as -the dissolved mi--neral-matter 

is concerned, its modifying effect on the water quality is insignificant.
The most pronounced changes caused by the waste-waters in the reach below
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Szolnok consist in the rise of COD* values and the concentration of the dissolved
phosphate-ions

- itr" imall tributaries of the Tisza in the reach below Szolnok contribute to a

significant extent to the deterioration ofthe water quality inthis legiont
- Fio- the point of view of the conservation of the water quality of the Tisza, as a

first step an adequate purification of the waste-water of the Szolnok Sugar Works

seems to be of utmost imPortance.
The reach of the river Tiiza between the mouth of the river Saj6 and the town

of Szolnok can be characterized by an improvement of the water quality.

In the middle reach of the Tisza a- significant pollution load occurs only at

Szolnok.----i" 
ifr" vicinity of Szolnok the Tisza is being loaded significantly by-thg pollution

"o-ing 
from 5 industrial and 4 residential areas, the waste-waters of which show

consid"erable quantitative and qualitative differences. Both the output of the waste-

water released and the load of certain polluting components showed a slight increase

in the period between 1917 and 1987. Nearly half of the organic matter is being releas-

;4il; th; rirru Uy the Szolnok Sugar Works during the 100 days' P.ti9q of sugar

pl""$irg. ffre mijor part of the Jetergent, ammouim-ion, fat and oil load is of

household origin.---_Th; 
calcujated efect of the pollution load on the Tisza water quality is wo:th

consideration only in the period^of sugar processing (Septem-ber-December)' For

this reason the deterioration of the water quality has been studied in details only for

it .r" p".ioOs. The deterioration of the water quality was clearly visible in compara-

tive studies of the water quality in the reachei above and below Szolnok (Tiszaug)

based on measurements of organic matter, dissolved oxygen and phosphate-ion con-

centrations (minimum, av"rage maximum values, distribution curves).
The actual deteriorationif tn" water quality was less expressed than could be

"rp""t.a 
]iom catculations due to the sef-purification of the.river and did not

i"r-tiiy iir rrassignment to lower quality categories for none of the quality para-

meters.
References

Ffi.rx, M., BlluA, K. (1964): Matematikaistatisztika a veg_v!nq-!11. (M_athematical statistics in- --- 
it" cfiemical inAusiry.t itf6tr"tl Kcinyvkiado (Technical Publishing House)' Budapest'

Ha'or, j. noNcsr, f., n.''iOnr]-rtr., y*y'i1,, F. (iSZO)' Putg of the hydrobiolosv of the middle
-- - 

unO to*.r Tisza river region. - Tiscia (Szeged') 11, 67-'15' ^ -
nrcE"ts, rur., 2s66, M. tisS:iti6iruns"t iit$ g-lotiiaiim count of the sediment in the lor;situdinal

section of the Tisza. - Tiscia (Szeged\ 9,65-73'
Itst,"il.-(lrhqj,-En""t of town wurte-*iter on the development of Ciliata plancton in the Szolnok

'section 
oi the Tisza. - Tiscia (Szeged) 9, 53-63'

fOse,ZirSitij' StoOi"r on tir" Ciiiiiu iioi" 6t sediment samples from the Hungarian reach of the
'Tisza. 

Tiscia (Szeged) 16, l4l-154.
p,6szrq n tf Si jl '' Vir-iiOrllved"f".-Vizmin6s€gszab iiyozits. (Water, qlality, corservancv and^ "--;Afui;;. (vrur*d nlv?i"- i&atttepzl Iirezetei Post-Gradual School of the Budapest

Technical UniversitY). 1975.
Vrcn, Gv. (1983): Magy!'r'orlzigvizminSs6gi helyzete - Budapest, (Survey of the water quality

--- 
in Hungary, Munugem"nt of Water-Sirpplieil 1982'

VrNcze, I. (1975): rrr"t"-uiit"i"ri"ii;ii6irriri a*aknaz6sokkal- (Mathematical statistics and its- -inburtiiuf 
a'pplications.j Mfiszaki Kdnyvkiad6 (TechnicalPublishing House)' Budapest'

wo"i""i,-1. (1t8b: Mini;;ei"l"rer .pimai6sa a Tisza kdz6ps6 szaka.szSn a vizmin6s6g folvamatos
ellen6rz6s6hez. nomJii iii"r."rJr. iopti*i""tion of water sampling. in the middle reach of the

Tisza in the continuous iuw"V oi waier quality. Doctoral dissertation.) Veszpr€m'
w"ui""i i (rgas): ,A. ilminturi"tir"iet toiabbf;jbsztese a Tisza kdz6ps6 szakasz6n. (Further

'*'a;"ld-;;t 
oi wateriamiirirg-pi..;o*" in tit" middle reach of the Tisza.) - Viziigvi kdzle-

^enviL tWut"r Conzervanty Feports), 1988' issue 1' l0l-l20'

32



Szolnok szennyvizeinek hatisa a Tisza vizmin6sdg6re

Weu,tNDr J.
Directorate of Environmental and Water Conservancy of the Central Tisza Region

Kivonat

A saj6 torkolata 6s Szolnok kriz<itt a foly6ra a vizmin6sdg javul6sa a jellemz6. A Tisza, a foly6
kiizdps6 szakaszdn csak Szolnokn6l kap jelent6s szennyez6anyagterhel6st.

A Tiszat Szolnokndl 5 ipari €s 4 telepiildsi jellegii jelent6s kibocs6t6 szennyez6anyag-terheldse
6ri, amelyek jelent6sen elt6r6 szennyvizmennyis6ggel 6s min6sdggel jellemezhet6k. Mind a kibocs6-
tott szennyviz mennyis6ge, mind az egyes szennyez6anyag komponensek terhel6se kism6rt6kii ncive-
keddst mutatott 1977 6s 1987 kdzdtt. A szervesanyag-terhel6s csaknem fel6t a cukorgy6rtes mintegy
100 napos id6szak6ban a Szolnoki Cukorgy6r juttatja aTisziba. A mos6szerek, az amm6nium-ion,
a zsirok, olajok terhelds6nek legnagyobb r6sze lakoss6gi eredetfi.

A szennyez6anyag-terhel6s sz6mitott hat6sa a Tisza vizrnin6s6gdre csak a cukorgyAri kamp6ny
(szeptember-december) id6szak6ban emlit6sre m6lt6. Eznrt a l6trejdtt vizmin6s6groml6st kiz6r6lag
ezen id6szakban vizsg6ltuk r6szletesen. A szervesanyag, az oldott oxig6n 6s a foszf6t-ion koncentr6-
ci6 eset6ben j6l megmutatkozott a vizmin6s€gi romlhs a Szolnok feletti 6s Szolnok alatti (tiszaugi)
szelv6nyek vizmin6s6g6nek <isszehasonlit6s6ban (minimum, maximum 6tlag6rt6k, eloszl6sgtirb6k).

A l6trejritt vizmin6s6groml6s a foly6 dntisztulesa miatt kisebb a sz6mitottn6l 6s nem hozott
l6tre vizmin6s6gi oszt6lry6ltoz6st egyetlen vizmin6s6gi komponens eset€ben sem.

Blumrue crorrgbrx BoA ConHoKa Ha KaqecrBo BoAhr pemn Tnca

ft. Baftanar
Vnparnenue oxpaHbr 

".or6##f. ffAff.:i" 
cpe,qHero reuenux Tuor,

Pegroue

,{la otpesra Tucrr uexgy ycrreu IIIafio r Connorolt xapa(Tepuo yJryqrreHr.re KaqecrBa BoABr.
B cpe4nelt reqeHlrll 3Ha\r[TeJGHoe 3arpr3HeHue rlocryrraer n Tucy romro y Connora.

B paioHe Conuoxa paclonoxeuo rrrrb rrcrouHr,Ir(oB rrpoMblruJreHuoro lr qerr,rpe rrcroqHr{Ka
6rrrosoro xapaKTepa, 3HaqrrreJrbno 3arpr3rrrrourux Tucy, croqHbre BoAbr Koropbrx pa3rr,rqarorct
B KatrecrBeHHoM rr KoJIrtrecrBeHHoM orgoruenrau. B flepr{oA v.exay 1977 r. u 1987 r. na6nro4anocr
rr3BecTHoe yBeJrr,rqeHr{e KaK KoJTrrrrecTBa cToqHbrx BoA, Tar I{ Harpy3Kr.r oT,{eJrHbrx KoM[oHerrToB
3arpr3uerrur. floqrr,r norosufla opraHr,rqecr[x BerrlecrB rrocryrraer r Tucy c Caxapnoro 3aBo.qa B
Colnoxe Bo BpeMr [poAonxarcqerocq 100 guefi npoqecca [por{3BoAcrBa caxapa. Moroque cpegc-
TBa, I{oHhr aMMoHur, xrrpbr Lr MacJra, nocrylratotrue B pexy, s o6rbrulacrse csoel4 6rrrosoro npo[c-
xoxreHr.I.'.

Paccqerrr flo(a3brBaror, rrro BrusH[e 3arpr3geHr{r Ha KatrecrBo BoAbr B Trace sac.nyxueaer
c[egrraJfbHoro Br{[MaHr{r Jflrrrrb B nepiloA npon3BoAcrBa caxapa. B cssg[ c 3Tr{M yxyAruer{rre Ka-
qecrBa BoAbI r.rccJre,qoBaJu{ noApo6so roJrb(o B gTor rreprroA. B cpanuuremHbrx arraJlr{3ax KaqecrBa
soAu (Mxuur'rilrr>Hbre r{ MaKcr{MaJrLHbre cpe,qnue 3uaqeHrrq, Kpr{BbIe pacflpeAeneHr.rn) naA r no4
(Tncayr) Cortnoror"r gora3auo yxyArrreHfie KaqecrBa Boabr B orHomeurrr{ coAepxan[r opraHrlrecKrrx
BerqecrB, pacrBopeHHoro KncJropoAa, KourlegTpaqfifl Soc$arnux uouon.

(Darr[.recroe yxyArrleur4e KarrecrBa BoAbI MeHbrue paccqerxoro BcJIeAcrBue npoqecca caMooq-
truenllr r4 He rlpr,rBoanr K ri3MeueHuro r(areropnr,I KaqecrBa BoAbI, cyar no nrc6orvry u3 xapaKrepl-
3yroluux ero [apaMeTpoB.
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Utjecai prliave vode na Tisi koil Solnoka

WureNPr J'

Directorate of Environmental and Water Conservancy of the Central Tisa region

Abstrakt

Izmedugr la 'sa jo ig radaSolnokk la l i te tvodesepobo jSava.RekaT isa jeoptere ienasamo
n" "ilffi:'*rt::*lll"#"il1T{J*,"'.rTtpusta 

prljaru vodu u reku (vidi sriku)' kvaritet

r"rieil""i'i.i"""""#fr"#.1?ii"f:tT;ffilitf.,1*oon"n,i prtjave vode pokazali su malo povecanje u

p"rio'oi"ibJi-i i-9a; god' (z' slit<a)' " dolazi iz fabrikesecela (u toku od 100 dana)'
"-^'"iitouin" opteredenja sa organskim materuama

Deterdzenri, azot-joni. -",ii i;ljil;izr-azg n11oj1t3 od stanovnistvu' (3'-tltke); 
s.6era (sept.-dec.)

Deistvo prljuv" voo"iu t"t" it ift"W"n samo^za vrijeme kampanj'a labrrr'

r, ,""'!'iiil?f,?,r: r;o":,:-:*itj:tli:lJ;:l";:tj:iu,iit4liii}.:'i: dosta veca u ixadenim
orimercima ispod Sornoki; 

"il;;ii;j' gornjog o'r" Kti"i'i" t'ioi::.:9^*::fikona: min'' maks''

brosecne krive, 4' trixal' fti"r5n'je tu"iit"iu'nito" l$ost"a t'tc; od prirodne regeneracije reke i nije

bostiglo rezultate o" ot piiig"tiu"'tiG uoo" barem sa jednim stepenom'
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