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Abstract

In recent years, the increased density and incidence of cyanobacteria, also known as blue-green algae,
in water resources has become a growing global problem in consequence of the increasing temperature
associated with climate change. The growth of cyanobacteria in dam lakes causes algae blooms and
deteriorates water quality. Since it contains Methyl-Isoborneol, Geosmin and toxins, taste and odour
problems in water occur and those threatens public health. Rising density of algae causes an increase
in the total amount of organic carbon in water, which increases the amount of disinfection by-products.
In this study, algae control applications were performed during the summer period kesin tarih parantez
icinde verilmelidir. The water samples were taken before and after the algaecide application, and total
organic carbon, pH, chlorophyll-a, dissolved oxygen, copper, turbidity, orthophosphate phosphorus
and total nitrogen were analysed. In order to calculate the amount and depth of the algaecide
application, we determined which cyanobacterial species would be used. Copper ethanolomine is the
main constituent of the algaecide so copper contamination in water has been investigated. In general,
the density of cyanobacteria in bay and stagnant waters was increase before its application. According
to the results of the study, appropriate doses and times are supporters to prevent algae blooms and
to control sudden increases in the number of algae. In accordance with the results of the analysis,
permanent copper pollution does not occur at different depths or at different points. However, a small
amount of increase in the samples taken during the algaecide effect time can be seen from time to time.
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Oz

Son yillarda, iklim degisikligi ile birlikte goriilen sicaklik artisi sonucunda, su kaynaklarinda mavi-
yesil algler olarak da bilinen siyanobakterilerde artan yogunluk ve goriilme sikligi giderek biiyliyen
kiiresel bir sorun haline gelmistir. Baraj gollerinde sayist artan siyanobakteriler asir1 alg artislarina
sebep olmakta su kalitesini bozmaktadir. icerdigi Metilizoborneol, Geosmin ve toksinler sebebiyle
suda tat, koku problemleri yaratmakta ve halk sagligini tehdit etmektedir. Alglerin yogunlugunun
artmasi suda toplam organik karbon miktarini artirmakta bu da dezenfeksiyon yan iiriinlerinin miktarimi
artirmaktadir. Calismada yaz donemi boyunca alg kontrolii uygulamalari yapilmistir. Uygulama
oncesi ve sonrasinda numuneler alinarak toplam organik karbon, pH, klorofil-a, ¢6ziinmiis oksijen
miktar1, bakir, bulaniklik, ortofosfat fosforu ve toplam azot analizleri yapilmistir. Uygulanacak algisit
miktart ve derinliginin hesaplanmasi igin siyanobakteri tiir tespitleri yapilmistir. Kullanilan algisitin
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temel bileseni bakir etanolomin oldugu i¢in suda olusmast muhtemel bakir kirliligi arastirilmistir.
Genel olarak uygulamadan Once siyanobakterilerin koy ve durgun sularin bulundugu bdlgelerde
yogunlugunun arttig1 tespit edilmistir. Calismada elde edilen sonuglara gére uygun doz ve siirede
yapilan dozlama asir1 alg artiglarinin 6niine gecilmesine ve ani artiglarin kontrol altina alinmasina
yardim etmektedir. Analiz sonuglarina gore farkli derinliklerde ya da farkli noktalarda bakir kirliligi
olugsmamakta bununla beraber algisit etki siiresinde alinan numunelerde zaman zaman az miktarda
artis gortilebilmektedir.
Anahtar kelimeler: Algisit, alg kontrolii, Kurtbogazi, asir1 alg artist

Introduction

Dam lakes are artificial lakes, built on rivers for the purposes of electricity
generation, drinking water supply, irrigation, fishery, flood control and recreation,
and also they are the places, formed by a barrier structure for the accumulating water
in basin. These lakes can be narrow, long or branched. Dam lakes are different from
natural lakes due to their features such as high flow rate, the presence of suspended
solids in the entering water, short water resilience. Due to being larger water collection
basin, they are affected by pollution in the basin more than natural lakes (Demir &
Atay, 1999).

In recent years, cyanobacteria proliferate rapidly in lakes and dams, which are
particularly rich in nutrients such as nitrogen and phosphorus, and thus cause poor
water quality. In case of overgrowth, fish death occurs due to the depletion of oxygen
in the water or toxins to the environment as a result of algal blooming. In addition,
some cyanobacteria can secrete cyanotoxins, which are very dangerous chemicals for
human and environmental health. In particular, Geosmin, and 2-methylisoborneol (2-
MIB) produced by cyanobacteria, is the main cause of taste and odour degradation in
water, characterized by soil and mouldy odours. The removal of these chemicals in
treatment plants is difficult and costly. Algal blooms make water treatment difficult
and causes undesirable taste and odour formation in water. Algae that cannot be
processed in water release trihalomethanes and some carcinogenic products as a
result of chlorination (Kotak et al., 1993).

Cyanobacteria are prokaryotic organisms with no real nuclei, membrane-bound
organelles and plastids (Cirik & Cirik, 2004). The blue-green appearance of algae
is due to the covering of chlorophyll pigment by phycocyanin, phycoerythrin and
other pigments (Rinehart et al., 1994). Since there is no nuclear membrane, the DNA
and pigment substances are dispersed in the cytoplasm. Cell wall is cellulose and
pectin. The substitute food substance is glycogen, cyanophycin and volitin proteins
instead of starch (Chorus & Bartram, 1999). Many types of cyanobacteria are
aerobic phototrophs, but some also show heterotrophic properties. Cell shapes of
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cyanobacteria are single, filament or colony-shaped (Cirik & Gokpinar, 1993). Some
species of cyanobacteria develop adherent to the surface, while some species are
scattered throughout the water. Various factors such as water temperature, sunlight,
the presence of high nutrients, grazing, and climate are effective in the proliferation
of cyanobacteria (Anonymous, 2010). Some types of cyanobacteria contain toxic
substances. According to their chemical structures, cyanotoxins fall into several main
groups: peptides, heterocyclic compounds (alkaloids) or lipidic compounds (Sivonen
& Jones, 1999).

There are 46 species of cyanobacteria that cause toxic effects in vertebrates
(Sivonen & Jones, 1999). Cyanotoxins cause many diseases in humans such as liver
cancer, gastroenteritis, respiratory system abnormalities, nausea, vomiting, fever
flu-like symptoms, sore throat, ear and eye irritation, rash, abdominal pain, lung
consolidation, kidney and liver damage (Qin et al., 2007; Miller & Tisdale, 1931;
Sivonen & Jones, 1999).

The source of the first reported cyanobacterial gastroenteritis was the Ohio
River in 1931 and later on children were poisoned considerably due to an increase
in Microcystis spp. in a water tank in Zimbabwe (WHO, 2003). In Sweden, it was
reported that in 1994, symptoms like nausea, vomiting, diarrhea, muscle cramps were
observed in 121 out of 304 people in a sugar factory as a result of the use of untreated
river water containing MCYST from Plantktothrix agardhii (Falconer, 2001). 117
patients, treated at a hemodialysis center in Brazil, were exposed to toxins in water
used for dialysis, liver failure was detected in 100 patients and 56 of them were died.
(Azevedo et. al., 2002).

In this study, the effects and efficiency of algaecide application in Kurtbogazi
Dam were investigated. We expect that algae control is going to reduce the amount
of odor and toxin in water treatment plants. It is also expected to prevent possible
algae blooms. In this study, it is aimed to find the way of preventing possible algal
blooms in Kurtbogaz1 Dam. Algae control is important issue to have better quality
drinking water. This study was conducted to develop methods and methodology for
algae control in drinking water sources

Material and Method
Kurtbogazi is a dam lake, located at the northwest edge of Ankara and far away

47 km from Ivedik Treatment Plant. It was constructed between 1963 and 1967 for
supplying drinking water of Ankara. Its maximum water volume is 92.000.000
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m®. The creeks, namely Bahtili, Mera, Kinik, Pazar, Uzundz, Bostan, Kayicik,
Batak, Igmir, Kirazli, Enegim and Karaboya feed the Lake, and it is also used for a
recreational area (Figure 1).

Figure 1. Kurtbogazi Dam Lake.

In this study, TOC, chlorophyll-a, dissolved oxygen concentration, pH, water
temperature were measured and cyanobacteria species were determined before and
after algaecide application in Kurtbogazi Dam Lake.

Dissolved oxygen concentration, pH, and water temperature were measured
with WTW 3320 field-type equipment. Hach DR 6000 model spectrophotometer was
used for chlorophyll-a measurements. TOC measurements and chemical analyses of
ortho phosphatephosphorus, copper, total nitrogen, total organic carbon, turbidity,
were performed in Accredited Laboratory of ASKI General Directorate. TOC analyzes
were performed according to SM 5310B standards. Copper analyzes were performed
according to EPA 200.8 standards. Total nitrogen analyzes were performed according
to ISO 29441 standards. Chlorophyll-a analyses were performed according to SM
10200H standards. Orthophosphatephosphorus analyzes were performed according
to TS EN ISO 15681-2 standards.

Turbidity measurements were obtained by the nephelometric method using
a HACH 2100N Turbidimeter with turbidity units (NTUs). Plankton net was used
to take samples for species determination. Plankton net hauled both vertically and
horizontally.
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Algicide application was planned to be routinely once a week. Application
have been carried out starting from 300 meters away from the water intake structure.
Algaecide containing copper ethanolamine complex, which is known to be not
harmful to fish and aquatic organisms with a residence time for 14 days, was selected.
Algicide was used by diluting at a rate of 1/10. Application was made on between 9
and 29 August.

Considering the residence time, it was predicted that 400 kg algaecide should
be consumed weekly. The total amount of algaecide to be used was calculated as the
volume of the application area. 0.3 ppm copper ethanolamine was applied in a square
meter section.

At the end of the summer season, algal density increased more than predicted
in the last two weeks of August and the weekly dosing of algaecide was increased
from 400 kg to 700 kg. After 15 August, chlorophyll-a value began to increase. Algal
density was increased outside the application area. The volumes of these sections
were calculated and algicide dosed.

The boat used in the application had a length of 4.90 m and a 20 hp engine.
There was one tank with a capacity of 300 It on the boat. In order to make dosing into
the water, a 3-meter-long installation system was built from the tank to the outside on
both sides of the boat. In the filling of the tank, a pump system powered by electricity
was used. Rechargeable batteries were used as electrical sources. The application was
made by an aquaculture engineer and a technician.

Results

Cyanobacteria can be seen at different depths in the water body. Some types
of cyanobacteria can be found in the upper layers of water, while some types of
cyanobacteria can form surface scums (Microcystis, etc.). On the other hand, some
species can be found in the thermocline layer (Albay et al., 2016). Therefore, it is
important to determine the dominant species by taking samples from water column
before the algicide application. The implementation strategy should be determined
according to the identified species.

In this study, we ascertained that cyanobacteria was found more in stagnant
and coastal waters than main water body. The route of application is shown in
figure 4. Algae produces energy through photosynthesis and takes nutrients when
photosynthesis is high. Because of that sunny days were preferred for algicide dosing
and it was performed during the hours of a large amount of sun light.
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Figure 4. Application area and the sampling sites.
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Five sampling points were selected and samples were taken on August 8 and
15 for the study: 1) Bay point is one of its stagnant section which had the highest
algae concentration during the summer of 2019, 2)Pazar point, its stream section, was
particularly rich in nutrients, 3) Igdir point, representative of its main section, was
chosen to see the changes across the dam lake, 4) Water intake point represents the
raw water coming to the ivedik Water Treatment Plant and 5) The point was selected
as the representative of the highest water flow. Figure 4 shows the sampling points.

During the studies made for different periods of the summer 2019, Microcystis
aeruginosa and Dolichospermum planctonicum were identified as dominant species
in the samples.

Table 1
Analysis Results for August 2019

Ortho

o Total Total
Station Date Copper  Turbidity - Phosphate Nitrogen  Organic
mg/L NTU Phosphorus
mg/L Carbon mg/L
mg/L
08.08.2019 <0,003 4,50 <0,02 93 1,09 3,60
Igdir
£ 15.08.2019 0,012 5,00 0,03 93 0,70 3,59
08.08.2019 0,007 95,00 <0,02 95 2,25 15,60
Ba
4 15.08.2019 0,020 6,90 0,04 9,2 0,67 3,97
08.08.2019 0,003 4,70 <0,02 9,1 1,26 3,45
Port 3.69
15.08.2019 0,011 8,10 0,02 94 0,59 ’
08.08.2019 <0,003 6,30 <0,02 9,5 1,37 3,76
Pazar 3.69
15.08.2019 0,011 5,80 0,04 8,6 0,61 ’
. 08.08.2019 < 0,003 4,80 <0,02 9,0 1,49 4,65
Water intake
15.08.2019 0,012 7,70 0,05 9,6 0,75 3,59

The first algaecide application was made on August 9 and the others were made
respectively on 15%, 23 and 29" of August. After algaecide application, TOC values
in the reservoir generally began to decrease and this decrease was higher in coastal
areas and bays.
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Composite samples were taken from 5 points (1gdir, Bay, Port, Pazar and Water
intake) for chlorophyll-a analysis, and the analysis results are given in Table 2.

Table 2
Chlorophyll-a Analysis Results

Date Chlorophyll-a pg/L
08.08.2019 59,1
12.08.2019 47,6
15.08.2019 89,4
24.08.2019 10,2
26.08.2019 20,1
28.08.2019 359
31.08.2019 26,4

According to the results, the algae concentration in water decreased in 5-9 days
after the application. Figures 5 and 6 show the situation of the water before and after
application at the bay point and port point.

Figure 5. The changes of algae abundance in bay point before (1) and after (2)
application.
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Figure 6. The changes of algae abudance in port point before (1) and after (2)
application.

In order to see the effects of the algaecide application, samples were taken from
different depths of the dam lake, and the effects of the application on water quality
were investigated. Table 3 shows the copper concentration, turbidity, ortho phosphate
phosphorus, pH, total nitrogen and total organic carbon through the water column.

Algaecide used in the study consisted of copper ethanolamine complex. The
analysis were carried out to determine the changes in the amount of copper as a
result of the application in the reservoir. Table 4 shows the changes in the copper
concentrations in the raw water in the Ivedik water treatment plant.
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Table 3

Changes of Water Quality Parameters Depending on Depth

Ortho Total Total
. Copper  Turbidity Phosphate . Organic
Station Date mg/L NTU Phosphorus Elt;ﬁgen Carbon
mg/L & mg/L
08.08.2019  <0,003 4,80 <0,02 9,0 1,49 4,65
Surface
26.09.2019 0,012 3,40 - 8,8 <0,10 4,26
08.08.2019  <0,003 2,60 <0,02 8,2 2,21 4,34
Mid (16 m)
26.09.2019 0,011 3,30 - 7,8 <0,10 4,57
08.08.2019  <0,003 4,70 <0,02 82 1,44 3,40
Deep (32 m)
26.09.2019 0,010 5,60 - 8,0  <0,10 4,26
Table 4

Changes of Copper Concentrations in Raw Water

Date Copper mg/L
01.07.2019 0,005
08.07.2019 < 0,003
16.07.2019 <0,003
22.07.2019 < 0,003
29.07.2019 < 0,003
05.08.2019 <0,003
15.08.2019 0,012
19.08.2019 < 0,003
26.08.2019 0,005
02.09.2019 <0,003
09.09.2019 < 0,003
16.09.2019 <0,003
23.09.2019 0,012
30.09.2019 < 0,003
07.10.2019 <0,003
14.10.2019 < 0,003
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As shown in Tables 3 and 4, there was a slight increase in the amount of
copper after application once a week, however it was still under U.S. Environmental
Protection Agency (EPA) limit values. It was observed that copper levels returned to
the previous levels in one or two weeks after the application. After application, there
is a decrease in the amount of total organic carbon and chlorophyll-a.

Discussion and Conclusion

Albay et al. (2003) reported a significant reduction in the biomass of
cyanobacteria in Omerli Dam Lake. Pascual and Tedesco (2003) studied the Eagle
Creek reservoir and detected a reduction in phytoplankton biomass. Mastin et al.
(2002) measured responses of Lyngbya from a North Louisiana reservoir and they
found 78 % decrease in Lyngbya after application. In our study, we have seen a similar
decrease in phytoplankton biomass.

According to the study’s results, it was confirmed that dosing to drinking water
reservoirs with algicide in appropriate doses at the proper time served to prevent algae
blooms and also control sudden increases in the amount of algae. Additionally, the
results of the analyses showed that copper pollution didn’t occur at different depths
or at different points in water column. However, a small increase in the amount of
copper was detected at samples which have been taken during the algicide effect
duration. It was determined that algicide containing copper ethanolamine prevented
algae growth when it was used in appropriate doses at the proper time. However, in
order to prevent copper pollution: 1) the properties of the algicide should be well
known, 2) water quality parameters should be determined, 3) cyanobacteria species
and their properties should be identified. It should be noted that the algicide was a
chemical substitute and should be applied after all aspects of the application have
been evaluated.
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Extended Turkish Abstract
(Genisletilmis Tiirk¢e Ozet)

Kurtbogazi Baraj Golii’nde Algisit Kullanimi ve Etkileri

Baraj golleri, elektrik tiretimi, igme suyu temini, sulama, balik¢ilik, sel kontrolii ve rekreasyon
amaciyla akarsular iizerine insa edilen ve suyu engelleyerek havzada birikmesini saglayan yapay
gollerdir. Bu goller dar, uzun veya dallanmis yapida olabilir. Baraj golleri, yiiksek akis hizi, giris
suyunda askida katt madde varlig1, kisa su degisim stiresi gibi 6zelliklerinden dolay1 dogal g6llerden
farklidir. Su toplama havzasimin daha genis olmasi nedeniyle dogal gollere gore havzadaki kirlenmeden
daha fazla etkilenirler (Demir & Atay, 1999).

Iklim degisikligi nedeniyle sicakligin artmastyla birlikte son yillarda mavi-yesil algler olarak
da bilinen siyanobakteriler su kaynaklarinda yogun ve siklikla goriilmiistiir. Alg artislar giderek
biiyliyen kiiresel sorunlardan biri haline gelmistir. Siyanobakteriler &zellikle besin elementlerinden
olan azot ve fosfor agisindan zengin gol ve barajlarda hizla cogalirlar ve bu nedenle su kaynaklarinin
kalitesini bozarlar. Cok asirt ¢ogalmalart durumunda 6zellikle sudaki oksijenin tiikenmesine veya
asirt alg artiglart sonucunda ortama toksin vererek balik 6liimlerine neden olurlar. Baz1 siyanobakteri
tirleri ise insan ve g¢evre sagligi agisindan oldukga tehlikeli kimyasallar olan siyanotoksinleri
salgilayabilmektedirler. Ozellikle siyanobakterilerin iirettigi 2- metilisoborneol (2-MIB) ve Geosmin
sularda tat ve koku bozukluklarmin temel nedeni olup sularda topraksi ve kiifiimsii kokularryla
karakterize edilirler. Bu kimyasallarin aritma tesislerinde giderimi zor ve maliyetlidir.

Siyanobakteriler gercek ¢ekirdekleri, zar ile c¢evrili organelleri ve plastidleri olmayan
prokaryotik canllardir (Cirik & Cirik, 2004). Alglerin mavi yesil goriiniimi fikosiyanin ve diger
pigmentlerin fikoeritrin pigmentini drtmesinden kaynaklanmaktadir (Rinehart ve ark., 1994). Cekirdek
zart olmadigindan DNA ve pigment maddeleri sitoplazma i¢inde daginik halde bulunur. Hiicre
¢eperi seliiloz ve pektindir. Yedek besin maddesi nisasta yerine glikojen, proteinlerden siyanofisin
ve volitindir (Chorus & Bartram, 1999). Klorofil-a igerirler. Renkleri mavi-yesilden kirmizi renge
kadar degisim gostermesine ragmen genel olarak mavi-yesil oldugundan mavi-yesil algler olarak
da adlandirilirlar. Birgok siyanobakteri tiirii acrobik fototroftur, fakat bazilari heterotrofik 6zellik de
gosterir. Siyanobakterilerin hiicre sekilleri tek, filament veya koloni seklindedir (Cirik & Gokpinar,
1993). Bazi tiirleri yiizeylere yapisik olarak gelisirken, bazi tiirleri su slitununun tamamina dagilmis
olarak bulunurlar. Cogalmasinda su sicaklig, giines 15181, yiiksek besin maddesinin bulunmast, otlatma,
iklim gibi gesitli faktorler etkilidir (Anonymous, 2010). Kimyasal yapilarina gore, siyanotoksinler
birkag¢ ana gruba ayrilir: peptitler, heterosiklik bilesikler (alkaloidler) veya lipitik bilesikler (Sivonen
&Jones, 1999).

Asirt alg artiglart su aritimini giiglestirmekte ve suda istenmeyen bir tat ve koku olusumuna
sebep olmaktadir. Suda aritilamayan algler klorlama sonucu trihalometan ve bazi kansorejen iiriinleri
aciga cikarir (Kotak ve ark., 1993).

Caligmada algisit uygulamasi oncesinde ve sonrasinda TOC miktari, klorofil-¢ miktari,
¢ozlinmis oksijen miktar1, pH, sicaklik dl¢iimleri ve siyanobakteri tiir tespiti yapilmustir.

Seki derinligi 6lgtimleri seki diski ile yapilmistir. Coziinmiis oksijen miktari, pH, sicaklik
Olgtimleri wtw multi 3320 saha tipi 6l¢lim cihazlar ile yapilmistir. Klorofil-a dl¢iimlerinde Hach
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DR 6000 model spektrofotometre kullanilmistir. TOC 6lgiimleri ve kimyasal analizler ASKI Genel
Midirliigii'ne bagli Akredite Laboratuvarinda yapilmistir. Tir tespiti ig¢in gerekli numunelerin
alinmasinda plankton kepgesi kullanilmistir.

Algisit uygulamasi rutin olarak haftada bir kez olmak iizere planlanmistir. Sulama yapisinin
300 metre uzagindan baslanarak ¢alismalar yapilmistir. Algisit se¢ciminde, sucul ortamda yasayan
balik vb. canlilara zarar1 olmayan ve bakir etanolamin igerikli olan1 tercih edilmistir. Algasit 1/10
oraninda seyreltilerek kullanilmistir.

Uygulamada kullanilan tekne 4,90 m uzunlugunda, 20 hp motora sahiptir. Kullanilan tekne
tizerinde 300 It kapasiteye sahip bir tank bulunmaktadir. Suya dozaj yapilabilmesi i¢in tanktan
teknenin her iki yanindan disarisina dogru 3 metre uzunlugunda tesisat sistemi yapilmistir. Tankin
doldurulmasinda elektrik enerjisi ile ¢calisan pompa sistemi kullanilmistir. Elektrik kaynagi olarak sarj
edilebilir akiiler kullanilmistir. Uygulama 2 personel tarafindan yapilmistir.

Siyanobakteriler farki derinliklerde goriilebilir. Bazi siyanobakteri tiirleri yilizeyde tabaka
olusturacak sekilde ( Microcystis vb) bazi siyanobakteri tiirleri suyun iist tabakalarinda daginik halde
bulunabilir. Diger yandan bazi tiirler termoklin tabakasinda yer alabilirler (Albay ve ark., 2016). Bu
sebeple uygulama oncesinde sudan numuneler alinarak baskin tiiriin tespiti onem arz etmektedir.
Tespit edilen tiire gore uygulama stratejisi belirlenmelidir.

Yapilan ¢alisma esnasinda yaz doneminde farkli zamanlarda 2 farkls tiir tespit edilmistir. Alinan
numuneler sonucunda Microcystis aeruginosa, Dolichospermum planctonicum tiirlerinin baskin
oldugu tespit edilmistir. Buna gore uygulama stratejisi gelistirilmistir. Su derinliginin 1 metreye kadar
olan bolimii uygulama i¢in dikkate alinmistir.

Hesaplanan su kiitlesine gore etki siiresi goz oniine alindiginda haftalik 400 kg algasit tiiketimi
Ongoriilmiistiir. Ancak yaz mevsiminin sonunda 2 haftalik siire¢ igerisinde yogunluk artmis olup bu
donemde haftalik doz miktar1 700 kg’a ¢ikartilmigtir.

Yapilan caligmada siyanobakterilerin durgun su ve kiyi sularinda daha fazla gelistigi ana
su kiitlesinde bulunma miktarlarinin az oldugu tespit edilmistir. Rota elde edilen verilere gore
diizenlenmis ve Sekil 4’ te gdsterilmistir. Ayrica ana su kiitlesi igerisine koruma amagli uygulama
yapilmisgtir. Caligmada giinesli giinler tercih edilmis olup dozlama giines 1sinlarinin yogun geldigi
saatlerde yapilmistir.

[k uygulama 9 Agustos tarihinde yapilmistir. Diger uygulamalar ise 15 Agustos, 23 Agustos ve
29 Agustos tarihlerinde yapilmistir. Numune noktalarindan dordii kismen akintiya sahip degisken bir
su yapisina sahipken bir nokta akinti alan1 diginda kalmakta ve hareketsiz su kiitlesinde bulunmaktadir.
Elde edilen bulgulara gére TOC degerlerinde genel olarak bir diisiis olmakla beraber bu diisiisiin
hareketsiz boliimde fazla oldugu goriilmektedir.

Yapilan ¢aligmada elde edilen sonuglara gore uygun doz ve siirede yapilan dozlama asir1 alg
artiglarinin 6niine gecilmesine ve ani artislarin kontrol altina alinmasina yardim etmektedir. Analiz
sonuglarma gore farkli derinliklerde ya da farkli noktalarda bakir kirliligi olusmamakta, bununla
beraber algisit etki siiresinde alinan numunelerde zaman zaman kiigiik miktarlarda artis goriilmektedir.
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Bakir etanolamin igeren algisit, uygun doz ve siirede kullanildiginda alg artisinin 6niine gegtigi tespit
edilmistir. Ancak bakir kirliligi olusturmamasi igin kullanilmasi planlanan algisitin dzelliklerinin yan
sira sudaki siyanobakteri tiirlerinin ve 6zelliklerinin iyi bilinmesi, su kalite parametrelerinin tespit
edilmesi gerekmektedir. Kullanilacak olan algisitin bir kimyasal oldugu unutulmamali yapilacak olan
calismalar tiim yonleriyle degerlendirildikten sonra uygulanmalidir.
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