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ABSTRACT : While the need of water supply is increasing, the suitable water springs are polluted by various usage and thus water
treatment is restricted. The problem in water supply acound Goleitk and surrounding villages will increase in the foture. We could ot find
any data on the degree of pollution or punify of these springs. For that rcason we decided to determine the pollution and quality
classification of the water springs around this area. The work was carried out in eight water springs in Gblciik and its sutrounding villages.
These ¢ight water springs were selected arbitrarily and the samples were taken from these springs every month during a year for analysis
of the physieal, inorganic and organic parameters. BODs, COD, NO2-N, NO3-N, NH4-N and 5047 were analysed and pH measurements
were cartied cut.According to resubts of analysis; the avarage values of the samples for 13 months fluctuate between pH 6,0-7.2. The value
of BODs fluctuates between $.3 mg L and 3.8 mg L. COD varies between 6.6 mg L' and 4.5 mg L', NO,-N is obtained as 0.015 mg
L' in water resonrces. The value of NO3-N fluctuates between 0.22 mg L™ and 0 38 mg L' . NHa-N is determined as < 2 mg L' for all
wealter sources. $0472 is determined as < 40 mg L. The temperature of the water springs was measured and the colour and the turbidity
were ohserved at the sampling points in comgarision with 1he laboratory werk. All the parameters obtained were interpreted according to
inter-continental water springs classification and the changes in the parameter values were determined depending cn time, season, rain
and environment. As a result, the annual change of thc water samples analysed were determined. All (he water springs were discussed for
the point of view of the suitahility of drinking. treatment and watering and their class of water quality were figured out.
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Goletk Cevresinde Baz1 Akarsu Kaynaklarinde Kirlilik ve Kalite Stmflarimin Belirlenmest Uzerine Bir Aragtirma

OZET: Suys olan gereksinim artarken, gesitli kullanimlarla uygun kalitedeki su kaynaklan Kirletilmekte hu da su kaynaklarimn geyitli
amaglar i¢in kullammimi kisitlamaktadir. Golellk ve gevresindeki ktylerde de su gereksinmesinin saglanmasindaki sorunlar gelecekte de
artacaktic, Akarsu kaynaklarinda kirlilik ve kalite sinifinm betirlenmesine ait herhangi bir ¢aligma bulunmamustir. Bu nedenie bu ydreye
ait baz akarsu kaynaklannda kirlilik ve kalite siniflannin belirtenmesine karar verilmistir. Aragtima Goleak llgesi ve civar koylerinde 8
akarsu kaynaginda ytirdtolmostir, Bu 8 akarsu kaynag: tesadilfi olarak segilmis ve bu su kaynaklarindan bir yil boyunca her ay omek
alinarak bazi fiziksel, inorganik ve organik parametrelerin analizleri yapumstir, Omeklemelerde BOLs, KOL NQO3-N, NO3-N, NH4-N ve
5047 parametrelerinin analizi yapilmis ve pH 8lgllmUstir. Analiz senuglarma gore; pH 6.0-7.2, BODs 5.3-3.8 mg L', arasinda
bulunmustur. COD 6.6-4.5 mg L arasmda depigmistir. NOp-N 0.015 mg L' saptanmussir. NOs-N (.22-0.38 arasinda degismis, NH4-N
<2 mgL* ve 042 < 40 mg L} bulunmugtur. Omekleme noktalarmda akarsu kaynaklaram sicakliklar dlgtlmtls, gozlemte renk ve
bulanikiik saptanmi§ ve laboratuvar galiymasiyla kargilagtinilmigtir. Analizi yapilan tim parametreler kila igi su kaynakian simiflarma gbre
degerlendirilmis ve parametre degerlerinin zaman, mevsim, vafiy ve gevreye bagll olarak degigimleri saptanmigtir Sonug olarak;
gmekleme yapilan su kaynakiannda analizi yapilan parametrelerin yillik degigimleri grafiklerle beliclenmistir. Tim su kaynaklart igme,
kullanma ve sulama suyu uygunlupu agisindar tarhgilarek kayneklarn su kalite stmflan ortaya konmustur,

Anahtar Szetikler: Su kirliligi, Su kalitesi, Akarsu, BOJs, KOOI

INTRODUCTION

The rapidity of economic development cause measurements and the quality of the measured

important in water supply in Turkey. The avarage rate of

population increase was 2.17 % in 1990. This rate was
4.7 % for the cities. The daily personal water consuming
rate increases the rate of drinking, treatment and supply
very seriously. DSI (Water Treatment of Goverment)
data indicate 34 % increase in the water demand from
1990 to 2000.

The quality measurement related to the natural
spring water resources and the determination of the water

quality classification are focused in the western part of

Turkey where the population and the industry are very
high. However, the narrow time interval of the

parameters are insufficient for a comprehensive survey.

Standard measurements of thirty parameters are
used in determining the water quality classification. The
suitability of the water according to its usage is
interpreted after analysing these parameters.

Biological Oxygen Demand (BOD;) observed aver
a five day period on the same body of water by
measuring oxygen consumption indicates the amount of
organic material and bacteria present (Kaplan and
Stnmez, 2000).

Chemical Oxygen Demand {COD) is the measure of
the chemical and biochemical oxidisable materials in
water. This parameter is frequently used to determine the
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amount of organic and inorganic materials present due to
household and industrial poliution { Kaplan and Sénmez,
2000).

Wolff (2001), Law 48 which concerns the
protection of the Nile river and the Egyptian waterways
from pollution only allows drain water with BOD,
concentrations lower than 10 mg L' and COD lower
than 15 mg L™ and oxygen higher or equai to 5 mg L™ to
be lifted up and mixed with water in irrigation canais for
reuse. As mentioned above, some areas of the Nile Delta
region are especially affected by increasingly
deteriorating water quality. -

The transformation of the nitrite (INO,- N}
compounds occurs from amonnia step by step. For thal
reason, the existence of NO, in water indicates the
existence of excretia in water. Fresh water must rot
contain NO,,

Nitrate (NO;-N) is the end produst of oxidised
nitrogen mineralization. The presence of nitrate in the
water is due to pesticide application, waste water and
from agricultoral fields and the cupper content of the
soil. The tolerable limit in fresh and used water is 45 mg
L7 {Tok, 1997),

Ammonium {NH;-N} is formed from the bacterial
respiration of sewage. The limit value is 0.5 mg L' if
the ammonium content in water is because of geological
reasons.

Conides and Zacharaki (2001), the nitrogen nitrites
were found low in all statitions (0.02-0.08 mg L
except the station located in Evros river (in Greece)
during winter {0.18-0.28 mg L™). Total ammonia was
found high in Evros niver (1.5-2.6 mg L") and rather low
(0.2-0.8 mg L") in the other stations. These levels are
considered acceptable for the survival of most aquatic
organisms (Pillay, 1992; Koussouris et al., 1995). The
nitrogen nitrates fluctnate between 2 mg L™ and 8 mg L™

Table 1. The water sources and the characteristics of their location

but are high in  Ewros river
(12-20 mg L™,

Delibacak et all., (2002), water samples were
analysed in terms of NEH-N, NOQy;-N and  NO;-N in the
Gediz river ( in Turkey ). According to result of analysis,
NH,-N is 0.231 mg L', NO;-N is 0.136 mg L and
NO;-Nis 0.346 mg L' respectively as average.

Sulfate {SO,?) occurs in the formation of gypsum
and anhidrate, The limit level in fresh and used water is
200-240 mg L' (Tok, 1997).

The pH value does not affect the bealth directly.
The parameters that increase or decrease the value of
$0O,% can be harmful. A pH value of 6.5-8.5 is
recommended for fresh water  { Ddkmen, Kurtelug and
Endes, 2000 ).

In this work, some physical and chemical
parameters of the spring water resources around the
Kocaeli-Gbleiik area were determined to figure out their

during fall

pollution status and also to find their quality
classification.
MATERIALS AND METHODS

Golciik is a town of Kocaeli in the Marmara
Region. The soil of the town lies in a narrow plain along
the Marmara Sea and in a rocky area behind the plain.

The investigation was carded out at eight surface
water tesources in Golcik town and its surrounding
villages. This work was conducted between December
1996-1997. In this work pH, BODs COD, NO;-N,
NO;-N, NH¢N and SO, parameters were examined.
The names, places and characteristics of the water
sources are shown in Table 1 (Anonymous,1996),

The standard sampling methods (APHA,1985) were
used in the work, and the samples were analysed
according to standard methods.

Spring Village Locating of Flow Soll Land Plant
No. the Spriug {Ls1) Characterlstic Structore Cover
1 Ummiye Selaie 0.5 Sandy Fertite plain Forest
2 Mamuriye Altmoluk 1.0 Sandy loam Fertile plain Forest
3 Ferhadiye Cartkhayir 0.5 Clay loam Sloping fand Forest
4 Niizhetiye Karanlikdere 0.3 Loam Sloping land Forest
5 Nilzhetiye Degirmendere 0.9 Loamy sand Sleping land Forest
6 Nilzhetiye Sakarbigkt 1 0.5 Sandy loam Sloping land Forest
7 Nilzhetiye Sakarbigki 2 6.5 Clay loam Sloping land Forest
3 Yenikdy Havuzlubahge 0.9 Clay leam Fertile plain Field
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RESULTS AND DISCUSSION

The 13 month avarage values of the quantities of
pH, BOD;s, COD, NO,-N, NO;-N, NH,-N and SO,? in
the samples taken from 8 different surface water sources
in the area under investigation, and its surrounding
villages, are given in Table 2.

As seen from Table 2, the avarage values of the
samples for 13 months fluctnate between nH 6.0-7.2. All
the water sources beyond No: 3 satisfy the first class
water quality for the pH. From the pount of view of
drinking water, the pH values of all the water sources
except No:3 are in accordance with TSE 266 (pH_7.0-
8.5).

The value of BOD; fluctuates between 5.3 mg L™
(Number 6) and 3.8 mg L (Numbers 2,3,4).According
to inter-continental water spring classification, sources
2,3,4,5, 7 and 8§ are of first quality of water (maximum
limit 4 mg L") and sources 1 and 6 are of second
quality.

COD varies between 6.6 mg L' and 4.5 mg L.
According to classification, all the water sources are of
first class (Anonymous,1992).

A value of 0.015 mg L' for NO,-N is obtained in
water resources. All of the water resources are of second
quality since 0.002 mg L™ is the maximurn limit for first
class water. The value of NO;-N must be 0.0 mg L™ in
fresh water (Anonymous,1986).

The value of NO;-N fluctuates between 0.22 mg L™
and 0.38 mg L' in the eight water sources. Since the
maximum limit of NO,-N for first quality is § mg L™, all
of the water sources are of first quality. The value of
NO;-N must be 0.0 mg L in fresh water (Anonymous,
1986).

The value of NFL-N is determined as < 2 mg L™ for
all water sources. According to classification, all the
sources are of second quality. In fresh water, the limit
value is 0.0 mg L''. For that reason, the sources under
investigation are not suitable for this parareter.

The value of 8O, is determined as < 40 mg L.
According  to  inter-continental  water  spring
classification, since the value determined in this work is
smaller than for first class quality water (maximum
permissible value of 200 mg L), all the water sources
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are of first quality for this parameter (Anonymous,
1986).

The change of concentration of every parameter
examined in the research area for 8 different water
sources are given in figures 1,2, 3,4, 5,6 and 7 fora 13
month time period  {December 1996-1997),

{(See Figure 1): BOD; value fluctuates between 3
mg L - 45 mg L7 in all water sources except 6. In
summer , BODs decreases to 4 mg L' in source 6, while
the others show values from 3 mg L to 4.5 mg L', In
fall, after september, (as measured in 1997) this
changes between 3.5 mg L' and 6 mg L. Notably,
water source 8 fallsto 2 mg L™

If we look at the change of COD concentration for
the period of 13 months, we see that the value of COD
has been constant as 15 mg L' for all water sources
except 1, whose value of COD reached to 17 mg L!in
June 1997. These values indicate that the amount of the
chemical and biochemical oxidised material is very little
(Figure 2).

The change of the value of NO;-N has been
constant at 0.015 mg L™ for the time period of the 13
month (Figure 3).

As seen from Figure 4, the maximum change of
NO;-N occurs at water sources 8. This value is 0.55 mg
L' in January, 0,45 mg L in June and 0.65 mg L in
November. This vaiue became 0.45 mg L" in April and
0.5 mg L' in October in 6. This value fluctuates
between 0.2 mg L' and 0.45 mg L in the other water
sources.

The values of NH,-N and 80,* during the 13
month period are constant at 2 mg L (NH,-N) and 40
mg L’ (80,2 (Figure 5 and 6).

The pH value fluctuates between 5-6 from
November 1996 to March 1997, and reaches 7-8 i the
spring. After May 1997, the pH value of all the water
sources reaches to 8-8.5 in the winter. The acidic
concentration of the water has increased due to the
accumulation of organic and inorganic materials. In
summer, since the amount of organic and inorganic
materials mixed with the water decreases, the pH value
of the water changes. This causes the pH value of the
water sources to be more thau 7 (Figure 7).

Table 2.  The 13 months’” mean values of pH, BCDs, COD, NO;-N, NO3-N, NH¢-N and $04? in the surface water resources { in mg/litre, other than
pH)
Parameters
Spring Date pH BODs CoD NO-N NO;-N NHe-N §0.t
No.

1 1996-97 72 4.7 5.1 0.015 0.29 <2 <40
2 1996-97 1.0 38 4.7 .015 0,26 <2 <40
3 1996-97 6.0 & 1.5 0.015 0.26 <2 <40
4 1996-97 7.1 3.8 4.7 1,015 0.25 <2 <40
5 1996-97 7.1 4 4.8 0.015 0.22 <2 <47
6 1996-87 7.1 53 5.6 0.015 0.23 <2 <40
7 1956-97 7.2 4 4.8 0.015 0.27 <2 <40
3 1996-97 7.1 4 5.1 0.015 0.38 <2 <40
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Figure 1. Amounts of BODj in the water sources in Gélellk and surrounding villages during a 13 month period in 1996-1997
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Figure 2. Amounts of COD in the water sources in Géleilk and swrounding villages during a 13 meonth period in 1996-1997
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Amounts of NO4-N in the water sources in Gilelk and surrounding villages during a 13 month period in 1996-1997
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Figure 7 pH values from the water sources in Glciik and surrounding villages during a 13 month period in 1996-19%7

All of the water sources are not very clear in
spring, fall and winter. They are yellowish and contain
some deposits. The water is only a little clear in summer.
There are ne industry or habitations that pollute the water
arpund the sources. These water sources are beyond any
agricultural area but the land is forested.

CONCLUSION

The soil erosion which occurs in the rainy months
plays an important role in the value of BOD;s and COD.
The smaller BODs values indicate that thz water is clear
and the microorganisms do not exhaust the organic
materials (Kaplan and S6nmez, 2000 ).

According to results above, the analysis values of
the parameters of pH, COD, BOD; (except springs |
and 6, which are of second quality), NO;-N and SO,
from all the water sources are acceptable as first quality.
NO,-N and NH,-N levels are acceptable as second
quality.

Although the spring water is clean, it faces a direct
threat of pollution at every point. NO5-N levels are lows
enough for first class category drinkirg water. This
shows non-pollution due to agricultural waste. Analysis
results show a very small, permissible maximum value
of 45 mg L for drinking and domestic usage water.

NO,-N generally occurs as amumonia and organic
nitrojen from bacteria in the water. For this reason, they
are easily oxidised and are rarely present in significant
concentrations in surface waters. If NO;-N is present in
the water, it is not shown as a from of poliution
According to the results,the concentration. of NO;-N is
not very high and its value is of second elass.

None of the springs under investigation shows
especiaily significant sulphates (SO,®) values. NH,-N
shows second class water levels; this means sewage
(human or animal) is present in the water.

The analysis results were interpreted using Turkish
Environmental Law (Anonymous, 1992), water pollution
control  statues  intercontinental  water  sources
classification and TSE 266 Drinking Water Standarts.
According to these, first class quality water is drunk
after being disinfected; second class quality water is
drunk after filtering and third class quality water is used
for cleaning after filtering. Fourth class quality water is
categorised as over polluted and is not suitable for
usage.

Generally speaking, general water quality
monitoring is not carried out in a systematic way in
Turkey. In future regionally or naticnally attention rust
be given to natural source water quality in any sehemes
concerning water exploitation. This kind of scheme can
only be carried out effectively with recourse to accurate
and systematic data, The local reszarch carried out in
Golcitk and environs, being a comprehensive study of
surface water sources, their quality, their suitability for
drirking, general usage and irrigation, may serve as an
example of what should be done nationally and deserves
the atiention of all.

REFERENCES

Ancnymous, 1986, Iome Sulan Standardi, Turk Standartlan Enstitiist
{Turkish Standarts Institute) 266/UDK 663-6:543, Nisan,
Ankara.

103



An Investigation For The Determination of Some Poflution and Quality Patameters in Some Springs of Rivers in Géleik

Anonymous, 1992, Tirkiye Cevre Mevzuats (Turkey Environment
Rule), Tarkiye Cevre Vakfi Yayw, Su Kurlilign Kontrol
Yonetmeligi Kite Igi Su Kavnaklar Sm:iflandirmasi, 600/
Genelgeler, Ankara,

Anonymous, 1996, Koy lgme Sulari Arezi Envanter Formlan
(Enrollment Forms of Village Drinking Water ), Kocaeli K&y
Hizmetleri Il Midurlign, Kocaeli.

APHA, 1985, Standart Methods for the Examination of Water and
Wastewater American Public Health Assocination, Washington.

Conides, A.l., Zacharaki, P.E., 2001. Modelling the Effects of Ferres
Imigation System { Evros River, North Greece } on the
Coastal Lagoons, Joumnal of Applied Immigation Science, Cotober
2001, 36. Jahrgang. Heft 2, {SSN 0049-8602, p: 157-169, DLG-
Verlags-GmbH, Frankfurt, Germany.

Delibacak, 8., Elmaci, O.L., Seger, M., Bodur, A., 2002. Review of
Spatial  Variations in Water Quality in the Gediz, River,
international Journal of Water, Vol. 2, Nos. 2/3, pp.173-183,
Inderscience Enterprises Ltd, Oxford, UK.

Dokmen, F., Kurtelus C., Endes, H., 2000. The Determination of
Heavy Metal Variations in  Surface Water Sources in Some
Villages Around Kocaeli-Géleik, [nternational Conference on
The Future of The Mediterranean Rural Environment: Prospects
for Sustainable Land Use and Management, General Directorate
of Rural Services, Cranfield University School of Agricultups
Food and Environment, 8-11 May 2000 Menemen , Turkey.

104

Kaplan, M., Stnmez, S., 2000. Belek Ozel Cevre Koruma Alan
Akarsularinin Su Kalitelerinin ve Kirleticilerinin
Degerlendirilmest (Evaluation of Pollutions and Water Cualities
of Belek Rivers ), CEV-KOR cilt: 9, sayr: 34, 21-26.

Koussouris, Th., Fotis, G., Conides. A.,. 1995. Environment and
Aquaculture, Agriculture Bank of Greece, 187 p.

Pillay, T.¥.R., 1992, Aquaculture and the Environment, Fishing News
Books, Oxford, England,

Tok, H.H., 1997. Cevre Kirliligi (Pollution of Enviroment), Trakya
Univ, Tekirdag Zir. Fak. Toprak Bol,Tekirdag.

Wolif, P., 2001. Reuse of Drain Waler in Egypt - status, limitations
and challenges, Journa! of Applied Imigetion Science, October
2001, 36. Jahrgang, Heft 2, ISSN 004%-8602, p: 125-148, DLG-
Verlags-GmbH, Frankfur, Germany.



