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MERHABA

Insanligin varoldugu giinden bugline su, vazgecilmez bir dneme sahip olmustur. Bu hususun
idrakinde olan ge¢mis medeniyetler ve medeniyetimiz su lizerinde insa edilmislerdir. Su kemerleri,
sarniglar, su yol%aﬂ bu hususun en 6nemli sahitleridir. Diinyanin gdzbebegi Istanbulumuzda bu gelenegi
yasamak ve yasatmak vazifesi ISKI blinyesinde devam etmektedir. ISKI, gelenegin tecribesi, bugiinin
teknolojisi, imkanlari ve geleceqi insa edecek yatinmlar ve personeli ile Istanbul'da saglikli, temiz su'yun
teminati ve glivencesidir.

_ ISKI biinyesinde barindigi teknolojik imkanlar, laboratuarlar, tecriibeli personeli ile sadece bugliniin
Istanbul'unu degil, geleceqi de, gelecek nesilleri de kusatacak atiimlara imza atmaktadir. 2010 yil
kiiltir baskenti sifatina gerektigi sekilde hazirlik yapan Istanbul'umuzda, ISKI de kendine diisen vazifeyi
en Iyi bir sekilde yapma gayreti icerisindedir. Bu maksatla ISKI, kalite sistemi felsefesini yayginlastirmak
{(izere 2005 yilinda calismalarina baslamistir. Calismalarinda Marmara Arastirma Merkezi [TUBITAK],
universiteler diger ilgili organlar ile arastirma ve uygulamalar yapan kuruluslarla isbirligi yaparak, bu
konulardaki altyapi olanaklarini ve proje yapabilme potansiyelini sirekli olarak gelistirmektedir.

Bu amacla Su kalite kontrol midirligd, misterilerine EN ISO/IEC 17025 Test ve Kalibrasyon
Laboratuarlarinin Yeterliligi Icin Genel Sartlar, standartinin gerekliligini karsilayacak diizey ve kalitede
hizmet vermektedir.

ISKI, ulusal stirdirilebilir kalkinma hedefleri dogrultusunda ve dinyadaki teknolojik gelismelere
paralel olarak, su kalite kontrol laboratuarlarinin gelistirilmesine onciillk etmektedir. Bu kapsamda
su kalitesi konularinda tlkemizin orta ve uzun dénemli gereksinimlerine ve Avrupa Birligi entegrasyon
siirecine yonelik arastirma ve uygulama projeleri yiirUterek, bilim ve teknolojiye uygun gelismelerle
yurt ekonomisine de katkida bulunmaktadir.

Elinizdeki bu eser, Su Kalite Kontrol laboratuarlarimizin tanitimi ve isleyisini sizlerle paylasmak
uzere hazirlandi. Calisma incelendigi zaman goriilecektir ki evlerimizde musluklarimiza gelinceye kadar
su ciddi ve 6nemli evrelerden ge¢mektedir. Su konusunda diin oldugu gibi buglinde giiveninizin artarak
devam etmesini diliyor, saygilar sunuyorum.

Mevlit VURAL
iSKi Genel Mudari




1. BOLUM
SU VE KALITENIN ADRESI: iSKi

Blylk medeniyetler hep su kenarinda kurulmus ve su ile hitkm olunmuslardir.
Su ile var olan bu sehirler medeniyet merkezi olmustur, Su Istanbul sehrine
dyle bir medeniyet getirmistir ki onu su medeniyetin baskenti yapmistir.

Sehirlesmeyle birlikte suya olan ihtiyacin artmasiyla biitiin gelismis
medeniyetler sehir ve insan hayatinin en 6nemli unsuru olan suyu sehre
getirtmek, depolamak, aritmak ve dagitimi yapmak icin biyik gayret sarf
etmislerdir.

Romalilar, kaynagindan aldiklari suyu kemerler vasitasiyla muhtelif cesmelere
ulastirmayi basararak gelismis bir su sistemine kavusmuslardir. Bizans
doneminde ise suyun depolandigi sarniclarin kullanimi daha yaygin haldeydi.
Osmanli hikimdarlari da yeni su bentleri ve kemerler insa ederek sehri
susuz birakmamaya 6zen gdstermislerdir. Osmanli déneminde insa edilen
cesme, sebil, maksem, sarnic ve su kemerleriyle suya 6zqirligl kazandirilmis,
Istanbul suyla, su Istanbul'la bulusmustur.

ISKI bugiin Su medeniyetinin baskenti olan Istanbul'a yakisir kalitede ve
glivende, temiz ve saglikli su saglamaya devam etmektedir.
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MUSLUKLARDAN AKAN SUYUN SERUVENI

Yasantimizda cok dnemli bir yeri olan su, saglikli bir yasamin vazgecilmez
unsurlarindandir. Dogal kaynak sulary, icerdikleri mineraller itibariyle insan
viicudunun en temel gereksinimlerindendir. Yine kaynak sulari insanlarin
beslenmesinde, enerji saglamasinda, besinlerin tasinmasi ve emilmesinde,
yanmasinda, atiklarin atilmasinda, oksijenin hiicreye tasinmasi ile
karbondioksitin cikarilmasinda ¢ok énemli rol oynar. Su, kalsiyum, magnezyum,
sodyum gibi mineraller de icermektedir. Her yasta saglikli ve kaliteli bir
yasam icin yeteri kadar saglikli ve mineral icerigi yiiksek su tiiketimi Snemlidir.

igme Suyu Aritimi

Kaynagindan alinarak, aritma tesislerine gelen su, énce havalandirma
havuzlarindan gecirilir. Burada suyun ¢oziinmiis oksijen konsantrasyonu
artirilir, istenmeyen koku ve tat verici maddeler giderilir ve demir oksidasyonu
yapilir. Ardindan ozonlama dnitesinde kirleticilerin okside olmasi saglanir.
Sonraki asama ise hizli ve yavas karistirma havuzlaridir. Burada kimyasal
madde ilavesiyle cokemeyen askida kati maddeler floklar haline getirilir ve
coktirme havuzlarinda giderimi saglanir. Bu havuzlarda, giderilemeyen
organik ve inorganik kirleticiler bir sonraki tinite olan hizli kum filtrelerinden
gecirilerek suyun berrak ve temiz olmasi saglanir. Biitiin bu islemlerden
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sonra klorlama islemi uygulanir ve temiz su sebeke sistemine dagitilir.

Su artiminda en énemli amac insan sagliginin korunmasidir. ISKI de bu
amac ile diinya capindaki biiytik iiretim kapasitelerine sahip icme suyu artma
tesislerinde, son teknolojiyi uygulayarak aritma yapmaktadir.
Ham sudaki kalite degisimleri ve aritma tesislerinin her kademesindeki
parametreler ile cikis suyundaki degerler (pH, bulaniklik, amonyak, renk,
klor, alkalinite, iletkenlik, sertlik gibi] siirekli takip edilmekte, gerekli
goriildiiginde antma tesisine miidahaleler yapilmakta ve cikis suyunun
standartlara uygun olmasi temin edilmektedir. Suyun kalitesini etkileyecek
unsurlar kaynagindan itibaren bitiin asamalar ile ele alinarak kontrol
edilmektedir,

ISKI teknolojinin en son drnekleriyle donatilan laboratuvarlarinda, sularin
analizleri, bilimsel gecerliligi olan analiz yontemleriyle yapilmakta olup, ulusal
ve uluslararasi standartlara uygun bicimde raporlandirilmaktadir.

ISKI giinlik, haftalik ve aylik periyotlarla, Icme ve Kullanma Suyu temin
edilen Aritma Tesislerinden, Gol, Baraj, Vakif, Kaynak ve Kuyu Sularindan,
Belediye il Hudutlari icerisindeki sehir sebeke suyundan su numunelerinin
alinmasi, alinan numunelerin kimyasal ve bakteriyolojik analizlerinin yapilmasi,
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raporlandiriimasi, TS- 266 lgme ve Kullanma Suyu Standartlarina uygun olup
olmadiginin denetlenmesi ve gerekli analizleri yapilmasindan sorumludur.
Ayni zamanda okul ve hastanelerin dogrudan sebeke ve depo ¢ikis sularinin
kontrolii, depolarin periyodik temizlik islemi icin il Milli Egitim ve il Saglik
Mudiirluklerinin uyarilmasi, dezenfeksiyon islemlerinin de Idaremizce
yapilmasinin saglanmasi ve dolayisiyla diger birimlerle koordinasyon halinde
calisarak standartlara uygun suyun sebekeye verilmesini saglamaktir.

ISKI tarafindan Istanbullularin musluklarindan akan su, her giin yaklasik
350- 400 noktadan numune alinarak modern laboratuarlarda analiz
edilmektedir. Analiz neticeleri; musluk suyunun Tirk standartlar enstitisi
(TSE 266), Avrupa Birligi(EC) Diinya Saglk Teskilati (WHO) ve ABD Cevre
Koruma Ajansi [EPA]'nin 6ng6rdtigi kriterlerin Uzerinde oldugunu
gostermektedir.

ISKI'nin ¢alismalan sayesinde bugiin, Istanbul’un her konutunun muslugundan
guvenle icilebilecek nitelikte ve saglikli su akmaktadir.




3. BOLUM
ICME SUYUNUN NITELIKLERI

Su; kokusuz, renksiz, berrak ve icimi hos olmalidir.

Sularda fenoller, yaglar gibi suya koti koku ve tat veren maddeler
bulunmamalidir. Su tortusuz ve renksiz olmalidir.

Su; hastalik yapan mikroorganizma ihtiva etmemelidir.

Suda bulunan vibrio cholera, salmonella typhi, hepatit virisi gibi
mikroorganizmalar sudan gecerek hastaliga sebep olurlar. Icme sularinin
kesinlikle bakteriyolojik kirlilik tasimamasi gerekir.

Suda sagliga zararli kimyasal maddeler bulunmamalidir.

Baz kimyasal maddeler zehirli etki yapabilir. Arsenik, kadmiyum, krom,
kursun, civa gibi. Bunun yaninda baryum, nitrat, floriir, radyo aktif maddeler,
amonyum, kloriir gibi maddeler sinir degerlerinin tizerinde sagliga olumsuz
etkileri olan maddelerdir. Ayni zamanda bazilar suya kirli sularin karistiginin
gdstergesidir.

Sular kullanma maksatlarina uygun olmalidir.

Igme suyu sanayide, kullanma sularinda demir, manganez ve sertlik degerleri
dnemlilik arzeder.

Sular agresif olmamalidir.

Sularin agresifligi, serbest karbondioksit (COj) ile bikarbonat (HCO3-] iyonunun
dengede olmasindan ileri gelir. Sularin agresifligi borularin korozyonuna
sebebiyet verir. Ayrica borularin asinmasi halinde borudan ayrilan elementler
su kalitesinin bozulmasina sebep olur.




Numune Kabul
Odasi

4. BOLUM
LABORATUVAR CALISMALARI

Saglikli bir yasamin en temel unsurlarindan biri, temiz icme ve kullanma
suyuna sahip olmaktir. Suyun saglikli, temiz ve icilebilir olup olmadig
BAKTERIYOLOJIK ve KIMYASAL analizlerle anlasilabilir

Numune Kabul Birimi

ISKI personeli tarafindan “TSE 5106 Numune Alma Numunelerin Tasima ve
Muhafaza Kosullari Standartlarina” uygun olarak gunluk haftalik ve aylik
periyotlarla énceden belirlenmis programa gére icme ve kullanma suyu
temin edilen aritma tesislerinden gol, baraj,vakif, kaynak ve kuyu sularindan,
belediye il hudutlari icerisindeki sehir sebeke sulari, okul ve hastanelerin
dogrudan sebeke ve depo ¢ikis sulari toplanir ve uygun kosullarda laboratuvara
14 getirilir.

Laboratuvara getirilen numuneler
Numune Kabul ve imha Sorumlusu
tarafindan ISKI Su ve Atiksu Numune
Miktarlari Saklama Kosullari Ve
Sirelerine uygunlugu kontrold
yapilarak teslim alinir.

Musteriden gelis sekli 6nemli olan
numunelerle ilgili bu teknik bilgiler
msterilerin bilgilendirilmesi acisindan
web sayfasinda verilir.
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Numune Alinirken Dikkat Edilmesi Gerekenler

Laboratuvarimiza analiz icin gondereceginiz numuneleri alirken uymaniz
gereken genel kurallar asagida verilmistir. Yapilacak analizlerin en dogru
sonucu verebilmesi icin numune alinirken bu kurallara dikkat edilmelidir.

Numunenin Etiketlenmesi: Numunenin cinsi numune kaplari Uzerinde
belirtitmelidir. Numune ile ilgili agiklayic bilgi Numune adi, kurulus adi,
numune kodu, drnekleme tarihi,

numune alan kisinin adi) numune kabi
Uzerine yazilmalidir.

Numune Miktarlari ve Numune Alma
Kaplari: Su numuneleri en az 1 litre
temiz plastik bidon, cam kavanoza
alinmalidir. Mimkdn ise, kabin agz
kapak ile numune arasinda hava
olmayacak sekilde kapatilmalidir.

~ Numune Kaplar

Bakteriyolojik numune alma sekli;

* Musluk 1-2 dk bosa akitilir

* Bir metal cubuga sarilmis alkolli pamuk veya cakmak ile muslugun
agiz kismi yakilir. [Resim-1]

» Musluk tekrar bosa akitilir

* Numune kabinin orta kismindan tutularak kabin agiz kismina ve kapagina
el degdirilmeden numune kabi, bulasmayi 6nlemek numunenin iyi karismasini
saglamak icin boyun kismina kadar numune su ile doldurulur. (Resim-2/3)

* Sunumunesi 6 saat iinde laboratuvar ‘a ulastinilmali ve analize
baslanmalidir.

* Olaganusti durumlarda su numunesi buzlukta 24 saat icinde laboratuvara
ulastinlmalidir.

* Bakteriyolojik su numune alinmasinda bir kullanimlik (Disposable]
tiyosuilfat (Na;S;03)

iceren polipropilen numune kaplari kullanilmaktadir. [Klorun bakteriler
(izerindeki olumsuz etkisini dnlemek icin tiyosilfat kullanilir]

Kaynak: TS 5106-
1SO 5667-3/Nisan 1997




Membran filtre stizme
sistemi ¢aligir halde

BAKTERIYOLOJI
LABORATUVAR CALISMALARI

Membran filtre Metodu ile Toplam Koliform ve E.coli Tayini

Sularda patojen bakterilerin tayin ve tespiti zor oldugundan bunlarin yerine
Uluslararasi standartlarda (IS0, EPAWHO) suda kolay teshis edilebildigi ve
sayilabildigi icin indikator mikrooganizmalar olarak koliform bakteriler
alinmistir.

E.coli'de suyun diski ile kirlendiginin gostergesi olarak kabul edilir.Bu bakteriler
suda bulundugunda, patojen dedigimiz hastalik riski ylksek
mikroorganizmalarin'da bulunacag kabul edilir.

Normal barsak florasinda bulunan bu bakteriler ile kirlenmis sularin
kullanilmasi mide-barsak rahatsizliklarina sebep olur.

Metod: Membran Filtre Metodu-Akredite- Numunede organizmalann dogrudan
sayimiveren bir metoddur.

Kaynak: -SM (2005) Sec. 9-60 9222 B Standart Total Coliform Membrane igﬁﬁgg{gﬁl{gwmgﬂapﬁ
Filter Procedure - TS EN SO 9308-1:2000 Idendifikasyon sistemi
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Cok Tiplii Ekim Yapilirken-Pasaj Yapilirken

Cok Tiiplii Metodla Toplam Koliform ve Fekal Koliform Tespiti

Fekal Koliform ,Koliform grubunun bir alt grubu olup diski kokenlidir. Fekal
koliformlar olarak tanimlanan bakteriler éncelikle E.coli'dir.Icme/Kullanma
suyunda rastlanmasi dogrudan veya dolayli olarak numuneye diski bulastiginin
gostergesidir.

Normal barsak florasinda bulunan bu bakteriler ile kirlenmis sularin
kullanilmasi mide-barsak rahatsizliklarina sebep olur.

Metod: Cok Tipli Fermentasyon Teknigi- Akredite -Numunedeki
mikroorganizma yogunlugu MPN[Most Probable Number]Tiirkce EMS(En
Muhtemel Sayi ] olarak tablolar kullanilarak bakteri sayisi belirlenir.
Kaynak: SM(2005] Sec. 9-49 9221 B-C- Standart Total Coliform Fermantation
Technique -SM(2005) Sec 9-56 9221 E-Fecal Coliform Procedure.
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Toplam Bakteri Sayimi Analiz Yontemi

Toplam Bakteri ile sadece belirtilen kosullarda gelisebilen mikroorganizma
grubu ifade edilir.

35%0.5°C ve 2270.5°C'de inkiibasyonu sonucu agar yiizeyinde {ireyen tim
kolonilerin toplam sayisini kapsar.

Toplam bakteri seviyesinde artis oldugunda gerekli énlemler ainmalidir.
Metod:Dokme Plak Metodu - Akredite -Numunedeki Toplam Mezofilik Aerob
Bakteri kolonilerinin sayimini veren bir meted'dur

Kaynak: SM(2005) Sec. 9-37 9215 A-B Pour Plate Method

Membran Filtre Yontemi ile
Bagirsak enterokoklarinin tespiti ve Sayimi

Enterokoklar insan dahil sicakkanli hayvanlarin barsaklarinda bulunur, cevre
kosullarina E.coli ve Koliform bakterilerden daha direnclidir. Daha direncli
olduklarindan aritma islemlerinin etkinliginin belirlenmesinde nemlidir. Su
analizi acisindan enterokoklar diski kirliligi indikatori olarak kabul
edilir.icme/Kullanma suyunda rastlanmasi dogrudan veya dolayli olarak
numuneye diski bulastiginin gostergesidir. Normal barsak florasinda
bulunan bu bakteriler ile kirlenmis sularin kullanilmasi mide-barsak
rahatsizliklarina sebep olur.




IMS Sistemi

Metod: Membran Filtre Yontemi ile Bagirsak Enterokoklarinin Tespiti ve
Sayimi Numunedeki mikroarganizmalarin dogrudan sayimini veren metoddur.

Kaynak: TS EN SO 7899-2/Nisan 2002
Giardia Ve Cryptosporidium Calisma Metodu

Patojenik protozoonlar'dan Giardia kistleri ve Crytosporidium ookistleri bakteri
ve viruslara gére kimyasal dezenfektanlara direncli organizmalardir Kistler
infeksiyonlu kisilerin diskilariyla yayilir.

Kistler kontamine olmus su ve gidalarin oral yoldan alinmast ile bulasir.
Ishal,gastroenterit ve emilim bozukluklarina sebep olur.

Metod: Numunelerde Giardia kist ve Cryptosporidium ookistlerinin Filtrasyon,
IMS[Immunomagnetic seperation] ve FA[Fluoresans antikor] metodlari ile
tespit edilmesi:

Kaynak: -SM(2005) Sec.9-162 9711 B Giardia and Cryptosporidium Methods-
EPA-1622-1623

Bilgisayar destekli
Fluoresan mikroskobu




Salmonella Belirleme Metodu

Su ile bulasan patojen bakterilerden Salmonella, tifo etkenidir.Kontamine
olmus su ve gidalarla bulasir.Bagirsak enfeksiyonlarinin en Gnemlilerindendir.

Metod: Belirli bir hacimde su numunesindeki bu bakterinin varliginin
belirlenmesi esasina dayanir.

Kaynak: TS IS0 6340/ Nisan 1999 Su Kalitesi -Salmonella aranmasi

Klorofil-A Analiz Yontemi
Fotosentez lrtini olan ve yesil bitkilere renk veren pigment olarak klorofil
-a,biitiin yesil bitkilerde oldugu gibi Mavi -Yesil alglerde de mevcuttur.Klorofil
-a fitoplankton biokitlesinin buyukligunt degerlendirmek icin kullanilir.

Metod: Sularda Klorofil-a'nin Spektrofotometre kullanarak Aseton
Ekstraksiyonu [6zitlime] yéntemine gdre tayinini aciklamaktadir.
Kaynak: SM (2005) Sec.10-18 10200 H2 Spectrophotometric Determination
of chlorophyll

Spectrofotometre




Alg Toksinleri Analiz Yontemi

Mavi-Yesil alglerin bazi tirleri toksin tretir . Alg patlamasi [asiri treme)
sirasinda meydana gelen toksin konsantrasyenun artisi insanlarda ve
hayvanlarda hastaliklara sebep olur.Laboratuvarimizda dnemli alg
toksinlerinden Microcystin LRve RR analizi yapilmaktadir.

Metod:Numune suda HPLC cihazinda alg toksini tayini yontemini
aciklamaktadir.

Alg toksinleri HPLC kolonundan gecirilmek suretiyle DAD (Diode Array
Dedector] veUV-VIS (Ultraviole-Visible) dedektorle tayin esasina dayanir.

Kaynak: Analyst, July 1994, V.119 (1525-1529) HPLC App.No:H10

Fitoplankton Sayim Ve Tiir Teshis Yontemi

icme suyu kaynaklarinda encok bulunan alg turleri Mavi-Yesil alglerdir.
Yiiksek alg iceren su filtrelerin tikanmasina ve tesisin diisik kapasite
calismasina sebep olur. Sularda koti ,tad, koku ve gorinti kirliliine sebep
olur.

Metod:Mikroskobik olarak Fitoplankton sayimi ve tir belirleme yontemini
aciklamaktadir.

Kaynak: SM [2005] Sec. 10-13 10200 F- Phytoplankton Counting Techniques

I

HPLC Cihaz:

Fluoresan Mikroskop




KIMYA LABORATUVARI CALISMALARI

Fiziksel Analizler

pH

pH suyun asitlik veya bazlik durumunu gésteren logaritmik bir olciddr.
Cozeltide bulunan H+ iyonu konsantrasyonunu ifade eder.
pH < 7 ise ortam asidiktir.

pH > 7 ise ortam baziktir

pH ol¢limi, su kimyasi analizinde siklikla kullanilan ve en dnemli
parametrelerden biridir. suyun CO32, HCO3", COy, ve OH" iyonlarina baglidir.
pH si duslk, yani asidik olan sularda CO; ve HCO3™ iyonlari baskindir.

pH s1 6,5 dan diisik olan sular asidiktir ve dolayisiyla asindirici etkiye sahiptir.
Buna bagli olarak aritma tesislerinde, sebeke sisteminde ve evlerde metaller
tizerinde asindirici etki yapar. pH si 9,5 in Ustlinde olan sularda tat koku
problemi ortaya ¢ikar; suya sabunumsu bir kayganlik hissi verir. ayrica bu
tur sularin tas yapma ozelligi vardir.icme ve kullanma amacli sularin
pH'sinin 6.5 - 8.5 arasinda olmasi istenir.

pH metre




Bulanmiklik

Bulaniklik askida kati madde iceren sularin isik gecirgenliginin bir 6lclstdur.
Bulanikligin nedeni; suyun icindeki askida maddelerden, gozle gérinecek
blyk tortulara kadar her sey olabilir. Kum, kil, silis, kalsiyum karbonat,
demir, mangan, silfir vb. gibi maddeler bulanikliga neden olurlar. Ozellikle
nehir sularinda yiksek olan bulaniklik, yagmurlarla tasinan topraktan veya
nehire karisan evsel - endistriyel atik sulardan kaynaklanir. Ayrica bu kirlenme
sirasinda organik maddeler kadar inorganik maddeler de suya karisir. Bu
maddelerin bulunmasi suda bakteri olusumunu destekler. Bakteri olusumu
da suda bulanikligi arttirir. Ornegin N.P gibi maddeleri kullanan algler
biylyerek suda bulanikliga sebep olurlar. Ayni zamanda suda sicaklik artisi
da mikroorganizma faaliyetlerini hizlandirir. Sonuc olarak bulanikligin nedeni
tamamen inorganik maddeler olabilecegi gibi dogadaki pek cok organik de
olabilir

Suda renk fazlaligi istenmez. Cunk
bu durum suda ¢ozlinmis halde
bulunan demir, mangan, krom, nikel
gibi metal iyonlari ile organik
bilesiklerin varligini gostermektedir.
Ayrica estetik agidan da suda renk
istenmemektedir. Sudaki renk
bitkilerin bozusmasi toprak yapisi,
evsel ve endustriyel kirlenme sonucu
olabilir.

Turbidimetre

Renk Cihaz




iletkenlik

Iletkenlik suda ¢dziinmiis iyonlarin bir fonksiyonudur. Bu sebeple izleyici bir
parametredir. Suyun Elektriksel Iletkenligi Icerisinde inorganik maddeleri
elektrolit olarak bulundurmayan sular [s6zgelimi deiyonize saf su gibi) elektrigi
guc iletir. Isi arttikca elektrik gecirgenligi yine azalir. Bu nedenle sularin elektrik
gecirgenliginin dlciilmesi de, icerisindeki elektrolit miktarinin da bir 6lcti olarak
alinabilir, Olcim 18-20 C ‘de yapilir.

Toplam Coziilmiis Madde (TDS)

Sudaki toplam ¢dziinmis katilar, inorganik tuzlari ve az miktarda organik
maddeleri icerirler. Gerek ylizey sulari gerekse yer alti sulart iliskide olduklar
toprak ve tas malzemeden mineral ¢ozerler. Coziinmus inorganik maddeler
suda iyon olarak bulunur. Suda bilinen en genel iyonlar asadgidaki gibidir;
katyonlar : Ca*2, Mg*2, Na*2, Fe*2, Mn*2

anyonlar : HCO5™, Cl!, 50472, NO5™ Nitrat, C05°2 Karbonat

Bunlarin yaninda sular agir metal iyonlarini [kursun, civa, kadmiyum vb.) ve
organik maddeleri de icerebilirler. Coziinmiis organik kimyasallar [pestisitler,
herbisitler gibi] kiicik miktarlarda bile insan ve hayvanlar tizerinde toksik etki
gosterirler. Trihalometanlar [THM] ve dioksin gibi suda ¢oziinmis organik
maddelerin cogu kanser yapicidir. Bu tip organikler suda coziinmis iyon formunda
ve disiik konsantrasyondadirlar.

Yukarida bahsedilen iyonlar, suda elektrik iletimini saglarlar. Yiksek degerde
bu 6zellik, metal yizeyler igin koroziftir. Asin TDS borular icinde tabakalasmaya
da sebep olabilir, igme suyundaki yiiksek konsantrasyonlari ishal etkisi gosterebilir.
Toplam coziinmis katilar sadece reverse osmosis ve demineralizasyon
prosesleri ile uzaklastirilabilir.
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Kimyasal Analizler

Serbest Klor

Icme sularinin klorlanmasi, suyun icerdigi patojen mikroorganizmalarin
elimine edilerek glvenle icilebilir hale gelmesi icin uygulanan bir dezenfeksiyon
islemidir. Ham suyun karakterine bagli olarak 0,5 ppm ile 5 ppm arasinda
degisen oranlarda dozlama yapilmaktadir.

Siilfat

Slilfat cevre sularina dogal yollardan karisan en 6nemli iyonlardan biridir.
Biitlin dogal sularda degisen miktarlarda siilfat bulunur. Bazi endistriyel
atik sularin stlfat muhtevasi fazladir ve dogal sulara karistiklarinda onlarin
da silfat miktarini artirirlar.

Salfur (S(-L) bilesikleri, cesitli
reaksiyonlar sonunda olusturduklari
tat, koku, toksitite ve korozyon gibi
problemleriyle dnemli kirletici
durumundadirlar. Suda yiiksek silfatin
anlami; ylksek sertlik, yliksek sodyum
tuzu ve yiiksek asiditedir.

Sodyum silfat ve magnezyum siilfat,
insanlarda miishil etkisi
gosterdiklerinden 250 mg/L Ust sinirla
sinirlandinlmistir. Hayvanlar icin ise
bu sinir 1000 mg/L olarak
belirlenmistir. Bunun yaninda stilfatlar
suya acimsi tat verirler.




Kloriir

Kloriir, tiim dogal veya kullanilmis
sularda ¢ok yaygin bir sekilde bulunan
iyon turdddr. Sulara yer alti
formasyonlarindan céziinme yolu ile
ya da tuzlu su - tatli su girisimleri
sonucu katilabilir. insan Grininden
glinde kisi basina ortalama 6 gr kadar
klorlr atilmaktadir.
konsantrasyonlarinda bir saglik
sakincasi yaratmadigi bilinmektedir.
Ancak 250 mg/It'den yiiksek konsantrasyonlarda tuz tadi olusmaktadir. Kloriir
suyun iletkenligini artirdigi icin korozyonu kolaylastirir.

Konsantrasyonlarin yliksek oldugu sularda klorir; tat, korozif egilim ya da
yumusatma prosesine ters etki ile varligini gosterir

Amonyak
Ieme sularinda normalde amonyak bulunmamalidir

Suda amonyak bulunmasi yakin bir noktadan suyun organik maddelerle
kirletildigini gosterir. Organik maddelerin nitrifikasyon asamasindan gecerek
tamamen zararsiz hale geldigi donglntn ilk asamasinda amonyak meydana
gelir. Eger organik madde suya karistiktan sonraki siire kisaysa yani heniiz
nitrifikasyon tamamlanacak kadar zaman gecmemisse suda amonyak
saptanir. Bunun yaninda sudaki nitrit ve nitratlarin sudaki bakteriler ile
denitrifikasyona ugramasi sonucuda suda amonyak bulunabilir. Baska
kimyasal maddelerin varligi arastirilmadan amonyak saptanan bir suyun kirli
olduguna karar verilemez. Amonyak tek basina sagliga olumsuz etkilerde




bulunmaz. Ancak beraberinde organik maddelerin de suya karismis
olabilecegini dustindlrdugu icin kirlilik ogesi olarak kabul edilmelidir.

Klorlanmis sularda amonyak saptamak zordur. Clinkii amonyak kloraminler
seklinde bilesik halinde bulunabilir. Bu nedenle klorlu sulari analiz etmeden
once dekloraminasyon yapilmalidir. Suda amonyak bulunmasi yakin bir
noktadan suyun organik maddelerle kirletildigini gosterir. Organik maddelerin
nitrifikasyon asamasindan gecerek tamamen zararsiz hale geldigi donginin
itk asamasinda amonyak meydana gelir. Eger organik madde suya karistiktan
sonraki siire kisaysa yani heniz nitrifikasyon tamamlanacak kadar zaman
gecmemisse suda amonyak saptanir.

Amonyum

Tat ve koku problemi olusturur; insan sagligi Uzerinde olumsuz etkisi vardir.
Sudaki amonyumun varligi, suya evsel atiklarin karistigini gostermektedir.
Dolayisiyla, bu tir sular potansiyel hastalik yapicidirlar. Evsel ve endustriyel
kirlenmeden, glibrelerden kaynaklanir.

Nitrat

Azotlu organik bilesiklerin son ylkseltgenme Uriinleridir. Kuyu sularinda
nitrat genelde daha fazla bulunur. Ozellikle bebeklerde blue-baby denilen
hastaliga neden olur. Viicudu morarmaya baslayan bebeklerde bu hastalik
ollime dahi neden olabilir.

Nitratlar suya topraktan gecmis olabilir, Fakat amonyak ve nitritten kaynakliysa
tedbir alinmalidir. Clinkd nitritlerin mevcudiyeti suda kirlenmeyi ifade eder.
Nitritler yiksek miktarda organik madde ile bulunursa daha blyuk bir
kirlenme s6z konusudur. Amonyak ta
I bazi bakteri tiirlerinin ¢cogalmalarina
sebep olur ki bunlar suya koti koku
verirler.
| asiri miktarlarda verildiklerinde
organizmalar tarafindan kullamlirlar.
' Bu alici ortam icerisinde dtrofikasyona
alg patlamasi sonucu oksijen azligl)
" sebepolur.
icme sularinda (TS-266] 1997
standartlarina gore 25 mg/L.nin altinda
Nitrat bulunmasi tavsiye edilir. Bu
deger 50 mg/L.'yi asmamalidir.




Toplam sertlik

Sertlik, su icinde ¢6zinmus [+2) degerlikli iyonlarin [Ca*2, Mg*2, Sr+?, Fe*?,
Mn*2 vb ], varliginin sonucudur. Ca*% ve Mg*? iyonlari dogal sularda diger
iyonlardan daha fazla bulunduklarindan, cogunlukla sertlik, Ca*? ve Mg*2
iyonlarinin konsantrasyonlarinin toplami olarak ifade edilir. Diger iyonlar
genellikle kompleks formda olduklari icin sertlige fazla bir katkilari olmaz.
Bir suyun sertligi, sabunu ¢okeltme kapasitesinin dlclisidir. Sabun suda
yaygin olarak kalsiyum ve magnezyum iyonlari ile ¢okeltilir. Diger bazi
metallerin iyonlari da [Al, Fe, Mn, Sr, Zn) sabunu ¢oktiirmekle beraber bunlar
genelde kompleks formda olduklari icin sertlige fazla katkilari olmaz.

Sular sertlik derecelerine gbre, asagidaki gibi siniflandirilabilirler.

Toplam Sertlik

(mg CaCo3/lt) Siniflandirma
0-75 Yumusak su
75-100 Orta sertlikte su
100-300 Sert su

> 300 Cok sert su




Kalsiyum

Kalsiyumun vicut acisindan dogrudan zararli etkisi yoktur. Hatta, kemik
yapis! icin yararli olabileceqi bile iddia edilmektedir. Ancak, icim bakimindan
problem teskil eder. Ote yandan suyun tas yapma potansiyeli de artar. Ciink
disiik olmasi asindirici etki yaratabilir. Sudaki kalsiyum suyun gectigi toprak

yapisina bagldir.

Magnezyum
Icme suyunda fazla olmasi durumunda gozlerde tahribata yol acar. ishal
yapici etkisi ortaya cikar. Sudaki magnezyum suyun gectigi toprak yapisina
baglidir. Suya acilik verir.

Floriir

Sularda bulunan florir,
miktarina bagli olarak, faydali
veya zararli olabilir. icme suyu
icin tavsiye edilen deger 1
mg/It'dir. Bu degerin disler icin
faydali oldugu ve dis
cirimelerini azalttig
bilinmektedir. Bunun yaninda
ylksek miktarlarda florlr
iceren sularin insan sagligina
verdigi zararlar arastirmalarla
ispatlanmistir. Ornegin; 9 yasin
altindaki cocuklarda yapilan bir
arastirma, 2 mg/L floriir iceren
suyun dislerde kahverengi
lekeler biraktigini, 4 mg/L florir
iceren suyun ise kemik
bozukluklarina sebep oldugunu
gostermistir. Bu durumda
arastirma sonugclarina gére 1
ma/It'den fazla floriir bulunan
sular artilmalidir.




Nitrit

Icme ve kullanma sularinda normalde nitrit bulunmamasi gerekir. Bu nedenle
sularda nitrit analizi kalitatif olarak [var-yok] 8lciilebilir. Organik maddelerin
parcalanmasinin ilk Grind olan amonyak okside olur ve sonra nitritler
meydana gelir. Cok kisa slirede nitratlara doniistrler. Insan sagligi icin zararl
bir madde olmakla birlikte eser miktarda nitritin saglik etkileri tam olarak
bilinmemektedir.

Sodyum

Fazlasi tat problemi olusturur. Tuzluluk hissi verir. Sodyum fazlaligi evsel ve
endustriyel kirlenme, toprak yapisi ve deniz katkisindan kaynaklanabilir

Potasyum

Sodyumda oldugu gibi tat problemi olusturur. Kaynagini endistriyel kirlenme,
tarimsal glibreler ve toprak yapisi olusturur.

Fosfat

Tas yapma potansiyeli vardir. Fosforun géllerde bulunmasi gl yasami icin
onem tasir ancak asiri fosfor gollerde alglerin asiri cogalmasina yol acar.
Ayni zamanda fosforun varligi, baska parametreler dikkat ceker. izlenmesi
gereken bir parametredir. Evsel atiklardan, glibrelerden ve endiistriyel
atiklardan kaynaklanir.

i)




Bromat

Bromdur iyonu iceren sularda, sularin dezenfeksiyon amacli ozonlamas
sonucu olusan bir yan Uriindir. Kanserojen etkisi olup icme sularinda 25pg/L
seviyesinin Uzerinde olmamasi istenir.

Lityum
Suda ¢ok az bulunan (0,2 mg/L daha az] minerallerden biridir.

Tad-koku analizi (MIB-geosmin)

Yizeysel su kaynaklarinda havalarin isinmasiyla birlikte alg konsantrasyonunda
artislar meydana gelmektedir . Bazi alg tirleri suda kotu tad ve kokuya neden
olabilmektedir .

Bu cihazda yapilan analizin amaci periyodik olarak yapilan analizlerle
sudaki kotu tad ve kokuya neden olan 2-Methylisoborneol ve Geosmin
konsantrasyonunu takip ederek olasi artislari tespit etmek ve igme suyu
aritma tesislerine bildirerek gerekli tedbirlerin alinmasini (toz aktif karbon
ilavesi v.b.) saglamaktir.

Gaz Kramatografi - kiitle segici dedekttrii (GC-MS)

2 e




Trihalometan (THM)

Suda dezenfeksiyon yan tirGini olarak olusan icme suyu birincil parametreleri
arasinda yeralan Trihalometanlarin (THM] analizi Gaz kromatografi cihazinda
yapilmaktadir.

Bu cihazda yapilan analizin amaci periyodik olarak yapilan analizlerle
sudaki Trihalometan konsantrasyonunu takip ederek olasi artislari tespit
etmek ve icme suyu aritma tesislerine bildirerek gerekli tedbirlerin alinmasini
saglamaktir.

Toplam Organik Karbon (TOC)

Toplam organik karbon analizi su numunelerinde tiim organik maddelerin
tamamini belirleyen bir analizdir. Toplam organik karbonun fazla olmas
dezenfeksiyonu giiclestirmektedir, ayni zamanda trihalometan olusumunu
arttirmaktadir.

Gaz Kramatografi (GC)

TOC Cihaz:




Anyon-Katyon analizi
Kromotografi, bir karisimda bulunan bilesenlerin birbirinden bir faz yardimiyla

ayrilmasini saglayan ve bu sayede kalitatif ve kantitatif analizlerin yapildigi
yontemlerin genel adidir.

ICS 3000 iyon kromatografi cihazinda anyonlar(F, Cl, NOy, Br, BrOs, NO3, S04,
POy ) ve katyonlar [Li, Na, NH,, K, Mg, Cal] ayni anda calisilmaktadir.

Bu yontemin, islak kimya analizlerine gére bazi avantajlari vardir. Bunlar;

* Tek enjeksiyonda yarim saat icerisinde hem anyonlar hem de katyonlar
analiz edilmektedir.

» Numunenin direk cihaza verilmesi

* Genis ¢calisma araliklarinda numune analiz edilebilmesi

» ug/l seviyesinde hassasiyetin elde edilmesi

* 15-150 pL gibi distik numune hacminde analizlerin yapilabilmesi.
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ISTANBUL 2007 YILI SU KALITESI RAPORU

ABD TASFIVE TESIS| ORTALAMA KALITE DEGERLERI (GENEL CIKIS)
TURK DUNYA CEVRE | AVRUPA ;
STANDARTLARI | SAGLIK | KORUMA | BIRLIGI g - g == g_g =2 =
TESKILATI | AJANSI g g £ EE 55 g5 E
E = =11} @ E= w
TS 266 WHOl | (EPA) | (EC) B g ES S
Parametre Nisan 05 1999 002 | 1998 &
Bulaniklk 1 5 1 1 02 03 0,1 03 04 05 03
BIRINCIL STANDARTLAR [MIKROBIYOLOJIK], EMS/100 ml
Koliform Bakteri [ o lo lo 0 0 0 [0 [ o [0 [ o [ o
BIRINCIL STANDARTLAR (Dezent Yan driinteril, mg/l
Toplam Trihalometanlar - 460 100 100 45 43 35 24 14 9 27
Bromat 10 2 10 10 10 7 1% 7 5 5 4
BIRINCIL STANDARTLAR [INORGANIK KIMYASALLAR), mg/L
Aliiminyum 020 0,20 0,20 0,20 0,043 0,044 0,034 0,000 0,066 0,074 0,070
Arsenik 0,01 0,05 0,01 0,01 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Baryum = 07 2 5 0,048 0,028 0,028 0,039 0,025 0,027 0,027
Kadmiyum 0,005 0,005 0,005 0,005 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Krom [Toplam) 0,05 0,05 1 0,05 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Floriir 15 15 2 15 021 0,10 0,10 0,10 0,07 0,07 012
Kursun 001 0,05 0,015 0,01 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Civa 0,001 0,001 0,002 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Nitrat [NO3-] 50 50 45 50 35 28 26 4 45 4 5
Selenyurn 001 0,01 0,05 0,01 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Gimiis : = 01 . 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Antimon 0,005 0,005 0,006 0,005 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Berilyum - = 0,004 = 0,000 0,000 0,000 0,000 0,000 0,000 0,000
BIRINCIL STANDARTLAR [RADYOLOJIK), pCi/l
Gross Alfa 0,1 : - - - | - = [ = E
Gross Beta 1 - - - [ - L= [ - -
IKINCIL STANDARTLAR (ESTETIK), mg/L
Kloriir 250 250 250 250 91 13 168 40 | 25 % | 46
| Renk [birim] 20 15 15 - 2,6 2.7 25 25 | 27 2.6 26
Bakir 2 = 1 2 0,001 0,001 0,001 0,000 0,001 0,002 0,001
Deterjanlar Z = 05 s B - : . = - :
Demir 02 = 03 02 0,003 0,003 0,004 0,005 0,005 0,005 0.007
Mangan 0.05 05 0,05 0,05 0,000 0,000 0,000 0,000 001 0,01 0.01
Tat, Koku Yapan| Geosmin - - - - - - - - - - -
Maddeler | MIB - 2 - - - - - s - - -
pH 6595 65-85 | 65-85 |65-95 | 72 72 7.1 7 68 69
Siilfat 250 250 250 L 83 50 58 13 32 33 58
Toplam Coziinmiis
Madde - 1000 500 2 304 325 392 182 135 141 | 204
Cinko g 2 5 S 0,001 0,004 0,007 0,037 0,005 0003 | 0007
ILAVE PARAMETRELER,ma/L
Kalsiyum = = E B 48 48 48 53 3 3% 42
Sertlik (CaC03 olarak] z 500 = - 177 158 177 167 110 115 141
Magnezyum - - - - 138 103 127 6 53 5,5 93
Potasyum - - - - 4,8 43 48 1.5 18 18 3
Sodyum 200 200 - 200 512 64,9 86,8 129 129 129 271
Serbest Klor (3] - 5 4 : 13 13 1,1 11 12 11 12
Amonyum 05 L5 - 0.5 <0,03 <0,03 <0,03 < 0,03 <0,03 <0,03 <0,03

1- Bulaniklik, pH, Kloriir, Toplam Sertlik ve Bakiye Klor degerleri Tesis Isletme Laboratuvarlarinin aylk ortalama degerleridir. 2- Diger Parametreler Atiksu ve Su Kalite Laboratuvarlarinda yapilan analizlerin

aylik ortalamasidir, 3- Burada ga

klor degerleri sebekede genellikle 0,1-0,5 aralifinda éleiilmektedir.

klor degeri tesis cikis dederi olup, serbest klor zamanla azalmaktadir. Bu deger sebekenin en ug noktasinda bile serbest klor kalacak sekilde secilmekte olup, serbest




iSKi GENEL MUDURLUGU SU KALITE KONTROL LABORATUVARINDA CALISILAN PARAMETRELER VE
ANALIZLERDE KULLANILAN YONTEMLER

S.No | Analiz Adi Kullanilan Analiz Yontemi Kullamlan Standardin lsmi

1 | *pH tayini pH Olgtim Yontem: SM [2005) Seck-90 H+ 4500 - H B. Electrometric Method +
2 r'Bulémlkllk tayini ‘?ephelnmetfu: Yontem SM (2005 Sec-. 2-9 Turbidity 2130 B. Nephelometric Method
3 .| *Serbest klor tayini - DPD ve FAS Titeimetrik Metod SH 12005} Sec4-64 d.ﬁkﬁl CLF OPD Ferrous Titn m;c Method
i 4§ .' Serbest kl_orlaymu ‘ Visual Comparison Technique [F'A Water-quality- bdfnmlflﬂ manual Part D B.5
5 | Toplam klor tayini Visual Comparison Technique I EPA Water-quality-sampling-manual F’;rl 085
[ b Renk - Renk Analiz Yantermi SM |2005] Sec. 2-2 2120 B. Visual Comparison Method
7 | *Amonyak tayini lyon Selective Yontermn SM [2005] Sec. 4-111 4500- NH3 D Ammonia-Selective Elektrode Method
B | Mitrat Tayini . Iyon Seleﬂ1 tem ‘ SM (2005] Sec. 4-122 4500 NO3- D Nltr;.e Elektrode Method
__'? _-.EuiaTn Cozlinmiis Elektrometrik Yontem ‘ SM [2005) Sec.1-21 1030-E Checking Correctness of Analysis
—TD ' Alkalinite tayini i?mema Yontem SM [2005) Sec.2-26- Alkalinity 2320 B. Titrimetric Method
n ’Amcnyum_ lyon Kromatografi Cihazi ile Katyon Analiz Yontemi TS EN IS0 14911 Nisan 2000 e
; i 12 . *Bromat - Iyon Kromatografi Cihaz: ile Anyon Analiz Yonterm) -SM [2005) 4110 B-lon Chruma%ngraph}f with Chin ical Suppression of Eluant Conductivity
3 13 | "Bromiir | lyon Kromatografi Cihazi ile Anyon Analiz Yontemi | -SM (20085] 4110 B-lon Chromatography with Chemical Suppression of EluanI Conductivity
14 | *Florur lyon Kromatografi Cihazi ile Anyon Analiz Yonterni - -SM [2005] 4110 B-lon Chromatography with Chemical SHDDFL ssion of Eluanl Conductivity
15 | *Fosfat I lyon Kromatografi Cihaz ile Anyon Analiz Yontemi - -SM [2005) 4110 B-lon Chromatography with Chemical Suppression of Eluant Conductivity
16 | “Kalsiyum lyon K_rnmm ografi Cihaz ile Katyon Analiz Yontemi - - TS EN 150 14911 Nisan 2000 R _
17 | *Kloriir E,-on?omalogruh Cihazi ile Anyon Analiz Yénterni ‘ SM (2005] 4110 B-lon Chromatography m[h}a‘hem ical Suppression of Eluant Conductivity
18 | *Lityum lyon Kromatografi Cihaz: ile Katyon Analiz Yontemi | - TSEN IS0 14911 Nisan 2000
19 | *Magnezyum . lyon P;m;tagrah Cihaz ile Katyon Analiz Yintemi | - TS EN IS0 14911 Nisan 2000 -
i 20 | *Nitrat . lyon Kromatografi Cihazi ile Amyon Analiz Yontemi . SM (2005) 4110 B-lan Chromatography with Chemical Suppression of Eluant Conductivity
21 | *Nitrit N 7l;on Kromatografi Cihazi ile Anyon Analiz Yonterni . -SM [2005) 4110 B-lan Chromat ography_wnh EhemlcalSuppresm;af Eluant Conductivity
2 : *Potasyum I;on Kromatografi Cihaz: ile Katyon Analiz YEIT.!EFT!I | - TS EN IS0 14911 Nisan 2000 - b
23 ; *Sodyum i i;on Wromatografi Cihazi ile Katyon Analiz Yontemi | - TS EN IS0 14911 Nisan 2000
2% | "Siilfat .i-,lcn Kromatografi Cihazi ile Anyon Analiz Yonterni | -SM [2005] 4110 B-lon Cnromalogra;hy with Chemical Suppression of Eluant Conductivity
? 7 lethe nllkt-ayunu - .Iietkenhk Tayin Yontemi | SM [2005) Sec.2-45 Conductmty 2510 B, Laboratory Method
-_EE; 'Toplam;ertlﬁ( tayini -‘;.?_llr |n‘;1rlk Yontem —| SM [2005] Sec. 2-37 2340 C. EDTA Titrimetric Method
21 | Geosmin !a_gnm ““Fl-uaeks!rakswun Yontemi SM {2005) Sec. 6-19 6040 O- Solid Phase Microextraction |‘5PMEl
MIB tayini . M;rnpk‘ﬂrakﬁlynn\’u:‘-[elrn | SM [2009) Sec. 6-19 60!‘20{);!"1 Phase WCmexl-aUﬁSPMEl
'I *Toplam organik Yitksek Sicaklikta Yakma Yontemi | SM [2005) Sec.5-21 5310 B.High- Temperature Combustion Method
karbon tayini
|




62 |

30 | Permanganat index tayini | Titrimetrik Yantem TS 6288 EN IS0 8467/Nisan 1958
31 | Salfat tayini Turbiditimetrik Metod 5MI2005) Sec. 4-188 4500- S04-2 E, Tiirbidimetrik Method
32 | Kalsiyum tayini Titrimetrik Yontem 5M [2005] Sec.3-65-3500 Ca B.EDTA Titrimetric Method
33 | Magnezyum tayini Hesaplama Yontemi SM [2005] Sec.3-84 3500 Mg B.Calculation Method
3 | Klorir tayini Titrimetrik Yontem SM (2005] Sec 4-76 4500-Cl- B.Argentometric Method
35 | Organik Bilesikler cin Spektrofotometrik Yantem SM [2005] Sec. 5.72-5910-B Ultraviolet Absorbtion Method
*UV254-Absorblama Tayini
36 | Siyaniir tayini lon Selective Elektrot Method 5M [2005] Section 4-43 4500 CN-F. Cyanide -Selective Elektrot Method
37 | Floriir Tayini lon Selective Elektrot SM [2005] Section 4-84 6500 4500 F- C. lon- Selective Electrode Methed
38 | Chioroform Purge and Trap Gas Chromatographic SMI2005] Sec. 6-46, 6232 D. Purge and Trap Gas Chromatographic Method
39 | Dichlorobromomethane | Purge and Trap Gas Chromategraphic SMI2005) Sec. 6-46, 6232 D. Purge and Trap Gas Chromatographic Method
40 | Dibromochloremethane | Purge and Trap Gas Chromatographic SMI2005] Sec. 6-46, 6232 D. Purge and Trap Gas Chromatographic Method
41 | Bromoform Purge and Trap Gas Chromatographic SMI2005) Sec. &-46, 6232 D. Purge and Trap Gas Chromatographic Method
42 | Trihalometanlarn tayini | Purge and Trap Gas Chromatographic SMI2005) Sec. 6-46, 6232 D. Purge and Trap Gas Chromatographic Method
43 | Alg toksinlerilLR-RR] tayini | HPLC Cihaz ile UV-VIS[Ultraviole-Visible] Analyst, July 1994, V.19 [1525-1529] HPLC App.No:H10
dedektdrle tayin
& | "Toplam koliform tayini Membran Filtre Metodu -SM [2605] Sec. 9-60 9222 B Standart Total Coliform Membrane Filter Procedure -
TSEN IS0 9308-1:2000
45 | *E.Coli tayini tayini Membran Filtre Metodu -5M (2005] Sec. 9-60 9222 B Standart Total Coliform Membrane Filter Procedure -
TS EN IS0 9308-1:2000
46 | *Toplam keliform tayini Cok Tipli Metotla -SM(2005] Sec. 9-49 9221 B-C- Standart Total Caliform Fermantation Technique -
SM[2005] Sec 9-56 9221 £. Fecal Coliform Procedure
&7 | * Fekal koliform tayini Cok Tiiplii Metotla -5MI2005] Sec. 9-49 9221 B-C- Standart Total Coliform Fermantation Technique -
SMI2005] Sec 9-56 9221 E. Fecal Coliform Pracedure
48 | *Toplam bakter tayini Dikme Plak Metodu SM(2005) Sec. 9-37 9215 A-B Pour Plate Method
49 | Klorofilla) tayini Spektrofotometre ile Aseton SM [2005] Sec.10-18 10200 H2 Chirophyll
Ekstraksiyanu [6zitlime] Yontemi
50 | Giardia tayini IMS [immunomagnetic Seperation] ve FA ile -5M(2005] Sec.9-162 9711 B Giardia and Cryptosporidium Methods-EPA-1622-1623
Flizoresans Mikroskobu Altinda Tespit Yonterni
51 | Cryptosporidium tayini IMS [lmmunomagnetic Seperation] ve FA il -SM(2005) Sec 9-162 9711 B Giardia and Cryptosporidium Methods-EPA-1622-1623
Flijoresans Mikroskobu Altinda Tespit Yontemi
52 | Fitoplankton Sayim Ve Sedgwick-Rafter{S-R] sayim hiicresi SM (2005} Sec. 10-13 10200 F- Phytoplankton Counting Techniques
Tiir Teshis Yontemni ile Fitoplankton sapmi yontemi
5 | *Bagrrsak Enterokokiarinin | Membran Filtre Metodu TSEN IS0 7899-2-Bagirsak Enterokaklarinin Tespiti ve Sayimi-Membran Siizme Yontemi
Membran Filtre Yantemi
ile Tespiti ve Sayimi
54 | Salmonella Membran Filtre Metodu TS 1S0 6340/ Nisan 1999 Salmonella Aranmasi




5. BOLUM

SU KALITE KONTROL LABORATUVARI
AKREDITE OLDU

Laboratuvarimiz 2007 yiinda * TS EN ISO/IEC 17025:2005 Deney ve
Kalibrasyon Laboratuvarlarinin Yeterliligi Icin Genel Sartlar “ standardina
uygunluk belgesini alarak uluslararasi hizmet kalitesini kanitlamistir.

Laboratuvarlarimizda bilimsel ve teknolojik gelismeleri takip ederek
ekipman altyapimizi sirekli yenilemekte ve gelistirmekteyiz.

T T R A N N N LR R N R R XL

5l 4 |
» L
) -
] O "
Ll - - L]
N TORK | TURK AKREDITASYON KURUMU .
o v ]
W N
" "
4 "
i »
. AKREDITASYON SERTIFIKASI
- L
t Denay Labosatuvan olarak taakyet gosteran, ;
4 iISTANBUL SU VE KANALIZASYON IDARESI | &
¥ GENEL MODURLOGU ’
t Su Kalite Kontrol Midirligi Laboratuvan \
‘ Paga Mah, Yay Meydan: Caddesi No:2 Ferikoy &
k 34377 ISTANBUL /| TURKIYE "
;' TURKAK tarahnaan yapdan denotm sonucunca TS EN ISOAEC 17025:2005 :
“ Standarding gore Exte yer alan kagsamiarca akredie edimigur “

| . Akreditasyon No  : AB-0136-T i
| Akreditasyon Tarihi : 20-Haziran-2007 [+ [

4 o
M Bu Sedifika, yukanda agk ad va adresi yans Kurulugun TS EN ISOIEC 170252008 |f |

Stangardina. dgd Yonetmelk ve Tebk§lere uyguniugunu surcurmes: halinge &

v 28-Hazean 2011, tarding kadar Qagedds "

4 N 4

5 [

. | ¥

4 -

| b I r

N Dog. DF. Yavuz CABBAR takan BASTURK «

< Yonetm Kuruby Bagkan: Genel S!k:.ltnc 4

» \ ¥

i

"]

Y T S —

h
‘ e W N T M W A W W S W N A SR RN W ‘




AKREDITE OLAN PARAMETRELER

FIZIKSEL ANALIZ (Physica Analysis) Metod ve Standart Adi TS 226

Nisan-05

pH
Bulaniklk (Turbidity)
KIMYASAL ANALIZ [Ct

Amonyak [Ammonial

SM [2005) 4500 - H+ .B. Electrometric Method
SM (2005] Turbidity 2130 B. Nephelometric Method

S.M £500-MNH3-0 Ammonia-Selective Elektrode Method , |
Amonyum [Ammonium) ) mg/L TS EN IS0 14911 Nisan 2000 - lon Chromatography ‘ 05

Bromat [Bromate] mg/L. SM [2005) 4110 B-lon Chromatography with 001
Chemical Suppression of Eluant Conductivity |

Bromiir [Bromide) mgfL SM [2005] 4110 B-lon Chromatography with |
B | Chemical Suppression of Eluant Conductivity
Floriir [Fluoride] mg/L | SM (2005] 4110 B-lon Chromatography with [ 15
Chemical Suppression of Eluant Conductivity
Fosfat [Phosphatel mag/L | SM [2005] £110 B-lon Chromatography with I
Chemical Suppression of Eluant Conductivity
Kalsiyum [Calcium] mg/L | TSENISO 14911 Nisan 2000-lon Chromatography
Kleriir [Chloricel mg/L SM (2005) 4110 B-lon Chromatography with 250
Chemical Suppression of Eluant Conductivity
Lityum [Lithium)| mg/L TS EN IS0 14911 Nisan 2000-lon Chromatography
Magnezyum [Magnesium| mg/L TSEN IS0 14911 Nisan 2000 - lon Chromatography
Nitrat [Nitrate] mg/L SM (2005) 4110 B-lon Chromatography with 50
Chemical Suppression of Eluant Conductivity
Nitrit [Nitrite] mafL SM [2005) 4110 B-lon Chromatography with 05
Chemical Suppression of Eluant Conductivity
Potasyum [Potassium| mg/L TS EN IS0 14911 Nisan 2000-lon Chromategraphy
Sodyum [Sodium] ma/L TS EN IS0 14911 Nisan 2000-lon Chromatography 200
Siilfat [Sulfate ma/L SM [2005) £110 B-lon Chromatography with 250
| - Chemical Suppression of Eluant Conductivity - [ |
Serbest Klor [Free Chloring] ma/L SM (2005) 4500-CL F DPD Ferrous Titrimetric Methed |
BAKTERIYOLOJIK ANALIZ
T.Koli.Bakt. [T.Coli.Bact.] 100mL'de SM [2005) 9222 B Total Coliform Membrane Filter Procedure 0 |
E.coli |E coli) 100mL'de SM [2005) 9222 B Total Coliform Membrane Filter Procedure 0
T.Koli.Bakt. [T.Coli.Bact | EMS/100mL | SM(2005) 9221 B-C-E Total Coliform Fermantation Technigue 0
Fekal Koliform EMS/100mL SM[2005) 9221 B-C-E Fecal Coliform Procedure 0
[Fecal Coliform]
Toplam Bakteri Sayisi kob/mL | SM(2005) 9215 A-B Pour Plate Method '
(HPC] 35 °C'de [ | .
Toplam Bakteri Sayisi kob/mL | SM[2005] 9215 A-B Pour Plate Method 1 = |
[HPC] 22 °C'de | |

TE




KALITE VIiZYONUMUZ

ISKI, ulusal stirdirilebilir kalkinma hedefleri dogrultusunda ve diinyadaki gelismelere paralel olarak su kalite kontrol

laboratuvari teknolojilerinin gelistirilmesine dnciilik etmektetir.

Bu kapsamda, su kalitesi konularinda tlkemizin orta ve uzun donemli gereksinimlerine yonelik arastirma ve uygulama

projeleri ylrUterek, bilim ve teknolojiye oldugu kadar yurt ekonomisine de katkida bulunmaktatir.

ISKI Su Kalite Kontrol laboratuvari, misterilerine EN ISO/IEC 17025 Test ve Kalibrasyon Laboratuvarlarinin Yeterliligi I¢in

Genel Sartlar, standardinin gerekliligini karsilayacak dizey ve kalitede hizmet vermeyi amag edinmistir.

* EN ISO/IEC 17025 Uluslararas: r » Ustlendigi misyon ve Urettigi hizmetlerin
Standardi'nin gereklerini karsilayan bir kalitesi ile glivenilirlik, duristlik, tarafsizlik,
laboratuvar ortami saglayarak, iyi bir mesleki m gizlilik, strekli iyilesme ve bilimsellik 1s1§inda
ve teknik uygulama ile misterilerine siirekli 3 ulusal ve uluslararasi alanda 6nder bir

artan kalitede hizmet vermeyi, laboratuar olmayi,

* Su Kalite Kontrolu alaninda arastirmalar yapan, dnder ve yetkin
| bir arastirma ve kontrol merkezi olmayi hedeflemistir.

s
4

P
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Kurumsal basarimizda en 6nemli degerlerimiz, hizmet
kalitemiz, insan kaynagimiz ve deneyimlerimizdir.




HIZMET BIiRIMLERI

EGITIM HIiZMETLERI

SU KALITE KONTROL
MUDURLUGU iLETISIM

TR

KIMYA LABORATUVARI TEKNIK SEFLIGI

-

L

DEZENFEKSIYON VE DESARJ TEKNIK SEFLIGI
IDARI iSLER KISIM SEFLIGI
NUMUNE KABUL BiRIMi

* TS EN ISO/IEC 17025/2005
“Deney ve Kalibrasyon Laboratuvarlarinin
Yeterliligi icin Genel Sartlar”Egitimi

* Metod Validasyonu Egitimi
Bakteriyolojik Deneylerde Metod Validasyonu
Kimyasal Deneylerde Metod Validasyonu

* Metroloji ve Cam Malzeme Kalibrasyonu Egitimi

* Kurulus Ici Yonetim Sistemi Tetkikgisi egitimi

Su Kalite Kontrol Miidiirii : Sahin OZAYDIN
Telefon: 0212 231 80 28

e-posta : sozaydin@iski.gov.tr

Tel: 0212 233 23 63/ 234 50 73

5605 - dari Kisim (Ucret Bilgisi ve Sikayet Bildirimi]
5610 - Kimyasal Analiz sonucu almak icin
5621 - Numune Kayit Birimi

5617 - Bakteriyolojik Analiz sonucu almak icin
Fax: 0212 233 07 04

Adres: Pasa mh. Yay meydani cd. No: 2
Ferikdy/Sisli - Pk. 34377

www.iski.gov.tr

BAKTERIYOLOJi LABORATUVARI TEKNIK SEFLIGI




iSTANBUL BUYUKSEHIR BELEDIYESI @
] -

|1 § K |

iSTANBUL SU VE KANALIZASYON IDARESI




ISTANBUL BOYUKSEHIR BELEDIYESI @
-

ISTANBUL SU VE KANALIZASYON iDARESI

I i@jl S K i




SERVICE UNITS « CHEMISTRY LABORATORY TECHNICAL CHIEFTAINCY
+ BACTERIOLOGY LABORATORY TECHNICAL CHIEFTAINCY
+ DISINFECTION AND DISCHANGE TECHNICAL CHIEFTAINCY

« ADMINISTRATIVE AFFAIRS DEPARTMENT CHIEFTAINCY

* SAMPLE REGISTRATION UNIT

TRAINING SERVICES «~— —» «TS EN ISO/IEC 17025/2005

o "General Conditions for the Competency of
W\ Test and Calibration laboratories™ Training

~— -+« Method Validation Training
NN\ Method Validation in Bacteriological Experiments
M Method Validation in Chemical Experiments

Ny == + o Metrology and Calibration of Glass Materials

: Training

\—————> « |nter-institution Management System Inspector
training

CONTACT ADDRESS OF §\\ ~ Water Quality Control Director: Sahin 0ZAYDIN

DIRECTORY OF WATER  \- Phone: 02122318028

AN e-mail : sozaydin@iski.gov.tr
QUALITY CONTROL AN Tel: 02122332363/ 2345073
N

-+ 5605 - Administration [Price Information and Notification
\ of Complaints)

A\ = 5610 - To receive the results of Chemical Analysis

" 5621 - Sample Registration

——— 5617 - To receive the results of Bacteriological Analysis
Fax: 0212 233 07 04
Address: Pasa mh. Yay meydani cd. No: 2
Ferikdy/Sisli - Pk. 34377
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OUR QUALITY VISION

ISKI pioneers in the development of water quality control laboratories, in accordance with national sustainable
development targets and parallel to the improvements in the world.

In this context, by performing research and application projects directed to middle- and long-term requirements of
our country within the scope of water quality, contributing to the economy of our country as well as contributing to science
and technology.

ISKI Water Quality Control Laboratory has aimed at providing service of good quality to its customers that meets the
standard requirements of EN ISO/IEC 17025 Test and General Requirements for the Adequacy of Calibration Laboratories.

* Providing a laboratory environment that I * Becoming a nationally and internationally
meets the requirements of EN ISO/IEC 17025 leading laboratory regarding reliability, honesty,
International Standard, delivering a service impartiality, secrecy, continuous improvement
to its customers with ever increasing quality and being scientific with the mission that it
through a good professional and technical undertakes and with the quality of the services
application, that it produces,

*» Aiming to become a leading and competent research and control
' centre, performing researches in the field of Water Quality Control.

Our most important values in our institutional success are
our service quality, human resources and experiences.




ACCREDITED PARAMETERS

PHYSICAL ANALYSIS Name of the Method and the Standard TS 266

i April-05
pH SM (2005) 4500 - H+ .B. Electrometric Method 6,5-9.5
i Turbidity NTU | SM (2005) Turbidity 2130 B. Nephelometric Method 1
CHEMICAL ANALYSIS
| Ammonia mag/L l S.M £500-NH3-D Ammonia-Selective Electrode Method 05
Ammonium mg/L TS EN IS0 14911 Nisan 2000 - lon Chromatography 05
Bromate mg/L | SM [2005) 4110 B-lon Chromatography with 0,01
| Chemical Sup_prgssion of Eluant Conductivity
Bromide mg/L SM [2005) 4110 B-lon Chromatography with
Chemical Suppression of Eluant Conductivity
Fluoride mg/L SM (2005) 4110 B-lon Chromatography with 15
Chemical Suppression of Eluant Conductivity
Phosphate mag/L SM (2005] 4110 B-lon Chromatography with
Chemical Suppression of Eluant Conductivity
Calcium mg/L TS EN IS0 14911 Nisan 2000-lon Chromatography
Chloride mg/L SM (2005) 4110 B-lon Chromatography with 250
Chemical Suppression of Eluant Conductivity
Lithium mg/L TS EN IS0 14911 Nisan 2000-lon Chromatography
Magnesium mg/L TS EN IS0 14911 Nisan 2000 - lon Chromatography
Nitrate mg/L SM (2005) 4110 B-lon Chromatography with 50
Chemical Suppression of Eluant Conductivity
Nitrite mg/L SM (2005] 4110 B-lon Chromatography with 05
! | Chemical Suppression of Eluant Conductivity
Potassium mag/L TS EN IS0 14911 Nisan 2000-lon Chromatography
Sodium ma/fL TS EN IS0 14911 Nisan 2000-lon Chromatography 200
Sulfate ma/L SM (2005] 4110 B-lon Chromatography with 250
| Chemical Suppression of Eluant Conductivity
Free Chlorine mg/L SM (2005) 4500-CLF DPD Ferrous Titrimetric Method
T.Coli.Bact. in 100mL | SM (2005) 9222 B Total Coliform Membrane Filter Procedure 0
E coli in 100mL | SM [2005) 9222 B Total Coliform Membrane Filter Procedure 0
T.Coli.Bact. EMS/100mL 5MI2005) 9221 B-C-E Total Coliform Fermantation Technique 0
Fecal Coliform EMS/100mL SMI2005] 9221 B-C-E Total Coliform Fermantation Technique 0
Total Bacteria Count kob/mL SMI(2005] 9215 A-B Pour Plate Method -
[HPC]at35°C
Total Bacteria Count kob/mL SM(2005) 9215 A-B Pour Plate Method -
[HPC]at22°C

i ___: 31 -l




CHAPTER 5

WATER QUALITY CONTROL LABORATORY
HAS BEEN ACCREDITED

Our laboratory has achieved certificate of compliance to “TS EN
ISO/IEC 17025:2005 General Conditions for the Competency of
Experiment and Calibration Laboratories” in 2007 and proved its
international service quality.
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Order
No

PARAMETERS AND METHODS USED IN THE ANALYSES IN WATER QUALITY CONTROL LABORATORY,
GENERAL DIRECTORATE OF iSKi

Name of the an

method Used

Mane of the Used Standard

1 | *pH pH Measurement Method SM [2005] He 4500 - H B, Etectrometric Method
2 | *Turbidity | Nephelo;em: Method SM 2005} Turbicity 21308, Nephelometric Method
3 | *Freechlorine | 0PD and FAS Titrimetric Method SM (2005 4500-CLF DPD Ferrous Titrimetric Method
4 Free chlonne Visual Comparison Technique EPA- Water-quality-sampling-manual Part D B5
5 | Totalchlorine Visual Comparison Technique EPA- Water-quality-sampling-manual Part D 85
6 | Color Color Analysis Method | sMz005 21208, \;'lsJC_umparlsun Method
7 | *Ammonia lon Selective Method | SM [2005) 4500- NH3 D Ammonia-Selective Electrode Method
8 | Nitrate lon Selective Method 'SM [2005) 4500 NO3- D Nitrate Electrode Method
9 | Totaldissolved Solids Electrometric Method ;i-s'il“l‘ﬂ 1030-E Checking Correctness of Analysis
10 | Alkalinity Titrimetric Method SM [2005] Alkalinity 2320 B. Titrimetric Method
11| *Ammonium Cation Analysis Method with TSENI50 14911 April 2000
lon Chromatography Equipment
12 | *Bromate Anion Analysis Method wath lon SM [2005) 4110 B-lon Chromatography with Chemical
Chromatography Equipment Suppression of Eluant Conductivty
13 | *Bromide Anion Analysis Method with lon SM [2005] £110 B-lon Chromatography with ChemicalSuppression of Eluant Conductivity
Chromatography Equipment
146 | *Fluoride Anion Analysis Method with lon SM [2005] 4110 B-lon Chromatography with Chemical Suppression of Eluant Conductivity
Chromatagraphy Equipment
15 | *Phosphate Anion Anaiysu_s Method with lon SM [2005] 4110 B-lon Chromatography with Chemical Suppression of Eluant Conductivity
Chromatography Equipment
16 | *Calcium Cation Analysis Method with lan Chromatography TSENIS0 14511 Apnil 2000
| Equipment
17 | *Chioride Anion Analysis Method wath lon Chromatography SM 20051 4110 B-lon Chromatography with Chemical Suppression of Eluant Conductivity
Equipment
18 | *Lithim Cation Analysis Mathod with lon Chromatography | TS EN IS 14911 April 2000
Equipment
19 | *Magnesium Anion Analysis Methad with lon Chromatography | TS ENISO 14911 April 2000
Equipment
A | *Mirate Anion Analysis Method with lon Chromatagraphy SM (20051 4110 B-lon Chromatography with hemical Suppression of Eluant Conductivity
21 | *Mitrite Anion Analysis Method with lon Chromatography SM (20051 4110 B-lon Chromatography with hemical Suppression of Eluant Conductivity
Equipment
2 | *Potassium Cation Analysis Method with lon Chromatography TSEN IS0 14911 April 2000
Equipment
B | "Sodium Cation Analysis Method with lon Chromatography TSENISO 14911 April 2000
Equipment
26 | *Sulphate Anion Analysis Method with lon Chromatography 5M [2005] 4110 B-lon Chromatography with Chemical Suppression of Eluant Conductivity
Equipment
25 | Conductmty Conductmty method SM [2005] Conductivity 2510 B, Laboratory Method
3 | *Total hardness | Titrimetric Method SM (2005] 2340 C. EDTA Titrimetric Method
27 | Geosmin Mikroexraction Method | SM [2005] 6040 D- Solid Phase Microextraction [SPME]




62 |

2 | MB Mikroexraction Method SM [2005] 4040 D- Salid Phase Microextraction (SPME]
29 | *Totalorganic carbon High- Temperature Combustion Method SM [2005] 5310 B. High- Temperature Combustion Methed
30 | Permanganate index Titrimetric Method TS 6288 EN IS0 8467/Nisan 1998
3 | Sulphate Turbiditimetric Metod SM [2005) 4500 504-2E. Turbiditimetric Method
2 | Calcium Titrsmetric Method SM [2005) 3500 Ca B EDTA Titrimetric Method
3 | Magnesium Calculation Method SM 2005 3500 Mg B. Calculation Method
34 | Chlorde Titrimetric Method SM [2005] 4500-Cl- B. Argentometric Method
35 | *Uv254-Absorbing Organic | Spectrophotometric Method SM [2005) 5910-B Ultraviolet Absorption Method
Constituents
3 | Cyanide lon Selective Electrode Method SM [2005) 4500 CN- -F. Cyanide -Selective Electrode Method
37 | Fluoride lon Selectwe Electrode SM [2005) 4500 4500 F- C. lon- Selective Electrode Method
38 | Chigroform Purge and Trap Gas Chromatographic Method SM [2005) 6232 D. Purge and Trap Gas Chromatographic Method
¥ | Dichlorobromomethane Purge and Trap Gas Chromatographic Method SM (2005} 6232 D. Purge and Trap Gas Chromatographic Method
40 | Dibromochloromethane Purge and Trap Gas Chromatographic Method SM [2005) 6232 D, Purge and Trap Bas Chromatographic Method
41 | Bromoform Purge and Trap Gas Chromatographic Method SM [2005) 6232 D. Purge and Trap Gas Chromatographic Method
42 | Determination of Purge and Trap Gas Chromatographic Method SM [2005] 6232 D1. Purge and Trap Gas Chromatographic Method
Trihalomethanes [THM's]
43 | Algaetoxins [LR-RR] Determination by HPLC with UV-VIS Analyst, July 1998, V.19 (1525-1529)  HPLC App.No:H1D
[Uttraviolet-Visible] detectors
& | *Tolal coliform Membrane Filter Method M |2005] 9222 B Standard Total Caliform Membrane FFilter Procedure - TS EN 150 9308-1:2000
& | "EColi Membrane Filter Method SM [2005) 9222 B Standard Total Coliform Membrane FFilter Procedure - TS EN 150 9308-1:2000
& | *Total coliform Multi-Tube Method SM[2005] 9221 B-C- Standard Total Coliform Fermentation Technigue-SM(2005] 9221 E. Fecal Caliform Procedure
&1 | *Fecal Coliform Multi-Tube Method SM(2005) 9221 B-C- Standard Total Coliform Fermentation Technigue-SM(2005) 9221 E. Fecal Coliform Procedure
&8 | *Total bacteria Pour Plate Method SMI2005] 7215 A-B Pour Plate Methad
4 | Chloropyllfal Acetone Extraction Method with Spectrophotometer | SM [2005]10200 H2 Chlorophyll
50 | Giardia Determination Method under Fluorescence SM[2005) 9711 B Giardia and Cryptospondium Methods
Microscope with IMS [immunomagnetic Separation] | EPA-1622-1623
and FA
51 Cryptosporidium Determination Method under Fluorescence SMI2005] 9711 B Giardia and Cryptosporidium Methods
Micrascope with IMS {immunomagnetic Separation] | EPA-1622-1623
and FA
52 | Phytoplankton Countand | Phytoplankion Counting Method with SM [2005] 10200 F- Phytoplankton Counting Techniques
Species Identification Sedgwick-Rafter(S-R] counting cell
Method
53 | *Determination and Counting Membrane FFilter Method TSENISO 7899-2-Dedection and enumeration of intestinal Enteracocci - Membrane FFilter Method
of Intestinal Enterococci by
Membrane FFilter Method
% | Salmonella Membrane FFilter Method TS 150 5340/ April 1999 Search for Salmonella




2007 WATER QUALITY REPORT OF iSTANBUL 2007

USA MEAN QUALITY VALUES OF REFINING FACILITY [GENERAL OUTPUT)
TURKISH WORLD  [ENVIRONMENTAL EUROPEAN 1
b (L5, =
STANDARTS HEALTH | PROTECTION | COMMUNITY E ?’; E £z i % z % =
ORGANIZATION  AGENCY g 2 £ gE = £ E
15266 wHo) | (EPAl | (EC) 2 = g °% B5| *8

Parameter April 05 1999 | 2002 | 1998 3
Turbidity 1 5 1 1 0,2 03 0,1 | 03 0.4 0.5 03
PRIMARY STANDARDS [MICROBIOLOGICAL), EMS/100 ml
Coliform Bacteria o [o [0 lo [0 [ o [ o [ 0 [ o ) [ o
PRIMARY STANDARDS [Disinfection by-products), mg/l
Total Trihalomethane - 480 100 100 4% 43 | 35 2% | 14 9 27
Bromate 10 25 10 10 10 7 | 14 7 5 5 4
PRIMARY STANDARDS [INORGANIC CHEMICALS), mg/l
Aluminum 0,20 0,20 0,20 0,20 0,043 0,044 0034 | 0,000 0,064 | 0074 | 0070
Arsenic 0,01 0,05 0,01 0.m 0,000 0,000 0,000 0,000 0000 | 0000 0,000
Barium - 0.7 2 - 0,048 0,028 0,028 0,039 0,025 0,027 0,027 !
Cadmium 0,005 0,005 0,005 0,005 0,000 0,000 0,000 0,000 | 0,000 0,000 0,000
Chromium (Totall 0,05 0,05 1 0,05 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Fluoride 1.5 1,5 2 15 0.21 0,10 | 010 0,10 0,07 0,07 0,12
Lead 0,0 0,05 0,015 0,01 0,000 0000 | 0000 0,000 0,000 0,000 0,000
Mercury 0,001 0,001 0,002 0,001 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Nitrate [NO3-) 50 50 45 50 35 28 2.6 4 45 4 5
Selenium 0,01 0,01 0,05 0,01 0000 | 0,000 0,000 0,000 0,000 0,000 0,000
Silver - - 0,1 - 0,000 0,000 0,000 0,000 0,000 0,000 0,000
Antimony 0,005 0,005 0,006 0,005 0,000 0,000 0,000 0,000 0000 | 0,000 0,000
Beryllium - - 0,004 - 0,000 0,000 | 0,000 0,000 0,000 | 0,000 0,000
PRIMARY STANDARDS [RADIOLOGICAL), pCi/l -
Gross Alfa 01 = - = - i | - - [ - - =
Gross Beta 1 - 8 = - | Jl s = z = £
SECONDARY STANDARDS [AESTHETIC), ma/l
Chloride 250 250 250 250 N 13 168 | 40 25 | 2% 46
Color [unit] 20 15 15 - 2.6 2.7 25 | %5 27 26 246
Copper 2 - 1 2 0,001 0,001 0,001 0,000 0,001 0,002 0,001
Detergents - - 05 - - - - - - = -
Iron 02 - 03 0,2 0,003 0,003 0,004 0,005 0,005 0,005 0,007
Manganese 0,05 05 0,05 0,05 0,000 0,000 0,000 0,000 0.m 0,01 0,01
Odor producing | Geosmin | - - = - - - - - - - -
Substances | MIB - - - - - - - - - -
PH 6,5-95 55-85 65-85 65-95 7.2 T2 71 T 6,8 | 49 7
Sulphate 250 250 250 - 83 50 58 13 32 | 3 58
Total Soluble
Substance - 1000 500 - 304 35 392 182 135 141 204
Zinc - - 5 - 0,001 0,004 0,007 0,037 0,005 0,003 0,007
ADDITIONAL PARAMETERS, mg/L
Calcium - - - - 48 48 48 53 3 36 42
Hardness [as CaC03] - 500 - - 177 158 177 167 10 115 141
Magnesium - - - - 138 10,3 12,7 b 53 5.5 9.3
Pot ] - - = - 48 4.3 48 15 18 18 3
Sodium 200 200 - 200 51,2 64,9 86,8 12,9 129 12,9 271
Free Chlorine (3] - 5 [ - 13 13 11 1.1 1,2 1.1 1.2
Ammonium 05 15 - 0,5 <0,03 <0,03 <0,03 <0,03 <0,03 <0,03 <0,03

1- Turbidity, pH, Chioride, Tatal Hardness and Residual Chloride values are the monthly mean values of the Operation Laboratory of the Facility. 2- Other Parameters are the monthly mean values of the analyses
perfarmed in Waste Water and Water Quality Laboratories. 3- Chloride value shown here is the facility output value and free chloride decreases with time. This value is chosen to have free chloride in the utmost
point of the system, Free chioride values are generally measured in within the range of 0,1-0.5.




Anion-Cation analysis

Chromatography is the general name of the methods that enable the
separation of the components of a mixture with the help of a phase
and therefore yielding qualitative and quantitative analyses.
In ICS 3000 ion chromatography device, anions (F, Cl, NO2, Br, Br03,
NQO3, S04, PO4) and cations [Li, Na, NH4, K, Mg, Ca) can be analyzed
simultaneously.

This method has some advantages over wet chemical analyses. These
are;

* Both anions and cations can be analyzed within half hour with a
single injection.

* The sample is injected directly to the column.

¢ Can analyze samples over wide study intervals

* Obtaining sensitivity as the level of pg/l

¢ Performing analyses even with low sample volumes such as 15-
150 pL.

\
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Trihalomethanes (THM’s)

Analysis of trihalomethanes (THM's), which are among the primary
parameters of drinking water as a by-product of disinfection of water
is performed on Gas chromatography.

The purpose of this analysis performed on this device is following the
Trihalomethanes [(Chloroform, Dichlorobromomethane,
Dibromochloromethane, bromofrom) concentration in water and
determine the possible increases and informing the drinking water
purification facility and having them take the necessary precautions.

Total Organic Carbon (TOC)

Total organic carbon analysis is analysis that determines the complete
organic substances in water samples. Total organic carbon quantities’
being high makes disinfection difficult, and at the same time increases
the formation of trihalomethane.




Bromate

In bromide containing waters, it is by-product that is formed as a
result of ozoning of waters for disinfection purposes. It has cancerogenic
effect and should not be present in driniking waters above the level
of 25pg/L.

Lithium
One of the minerals that water contains as a trace element (0,2 mg/L
or less).

Taste and Odour Parameters (MIB-Geosmin)
In superficial water sources, with the increasing temperature, algae
concentration also increases. Some algae species may give the water
a foul smell and odor.

The purpose of the analysis performed on this device is following the
concentration of 2-Methylisoborneol and Geosmin that lead to foul
smell and odor in water and determining thr possible increases and
informing the drinking water purification facility and having them take
the necessary precautions [such as the addition of powdered active
carbon).

ey




Nitrite

Drinking water and potable water normally should not contain nitrite.
Therefore, nitrite analysis in waters may be measured qualitatively
([present-absent]. Ammonia, the first decomposition product of organic
substances is oxidized and then nitrites form. They turn into nitrates in
a very short time. Though hazardous for human health, effects of nitrite
in trace amounts are not yet known.

Sodium

Excessive amounts lead to taste problem. Leads to the feeling of salinity.
Excess sodium may originate from household and industrial pollution,
soil structure and sea additives.

Potassium

As in sodium, results in taste problems. Originates from industrial
pollution, agricultural manures and soil structure.

Phosphate

Has the potential to form stones. Presence of phosphorus in lakes is vital
for the life in lakes, however, excessive phosphorus leads to the over
reproduction of algae in lakes. Presence of phosphorus draws attention
to other parameters as well. It is a parameter that can be monitored,
Originates from household wastes, manures and industrial wastes.

i
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Calcium

Calcium does not have a direct harmful effect on the body. It is even
claimed to be beneficial for bone structure. However, it constitutes
a problem regarding drinking. On the other hand, stone formation
potential of the water increases. Because, if it is found in low quantities,
this may result in abrasive effect. Calcium in water is due to the
structure of the soil that water passes through.

Magnesium

When present in drinking water in excessive amounts, results in
damages in the eyes. Diarrheic effect is also seen. Magnesium in
water is due to the structure
of the soil that water passes
through. Gives bitterness to
the water.

Fluoride

Fluoride present in waters
may be beneficial or
hazardous according to its
quantity. The recommended
amount for drinking water
is 1 mg/l. This value is known
to be beneficial for teeth and
decrease tooth decay. In
addition, the damages that
high levels of fluoride
contining waters cause in
humans are proven with
researches. For example, in
a study conducted in
children under the age of 9
demonstrated that water
containing 2 mg/L fluoride
leaves brown stains on teeth
and water containing 4 mg/L
fluoride leads to bone
disorders. In this case,
according to the results of
this research, waters
containing more than 1
mg/L fluoride should be
purified. fluoride should be
purified.




Total Hardness

Hardness is the result of the presence of (+2) ions (Ca+2, Mg+2, Sr+2,
Fe+2, Mn+2 etc.) that dissolve in water. Since Ca+2 and Mg+Z ions are
found in natural waters more than the other ions, hardness is mainly
expressed as the Sum of Ca+2 and Mg+2 ion concentrations. Since
other ions are generally in complex form, they do not contribute that
much to hardness.

Hardness of water is the measurement of its soap precipitation capacity.
Soap is commonly precipitated by calcium and magnesium ions in water
Sabun suda yaygin olarak kalsiyum ve magnezyum iyonlari ile cokeltilir.
Though ions of some other metals (AL, Fe, Mn, Sr, Zn] precipitate soap
as well, since they are usually in the form of a complex, they do not
contribute that much to hardness.

Waters may be classified according to their hardness degrees as follows.

Total Hardness (mg CaC03/l) Rating

0-75 Mild water

75-100 Water of moderate hardness
100-300 Hard water

- 300 Very hard water




consideration that organic substances may also be present in the
water, it should be considered as an element of contamination.
It is difficult to detect ammonia in chlorinated waters. Because,
ammonia may be present as chloramine compounds. Therefore,
before analyzing chlorinated waters, dechlorination should be
performed. If ammonia is present is water, this shows that water is
contaminated by organic substances at a close point. Ammonia is
formed in the first phase of the cycle where organic substances pass
through nitrification and become completely harmless. If the period
after the organic substance is mixed with water is short, i.e., not
enough to complete nitrification, ammonia is detected in the water.

Ammonium

Constitutes taste and odor problem; has a negative effect on human
health. Presence of ammonium in water shows that water is
contaminated by household wastes. Therefore, these kinds of waters
are potentially diseases forming. Originates from household and
industrial pollution, manures.

Nitrate

These are the last production of oxidization of nitrous organic
compounds. Nitrate is usually found more in well waters. Especially
leads to a disease called blue-baby in babies. This disease may even
lead to death in babies whose bodies start to turn into purple.
Nitrates may com from soil, however if it originates from ammonia
and nitrite, precautions should be taken. Because the presence of
nitrites means that the water is contaminated. If nitrites are present
with large amounts of organic substances, then a bigger contamination
is in question. Ammonia leads to
reproduction of some bacteria
species and these bacteria give the
water foul smell.

nitrogen types are given to the
recipient environment in excess
amounts, they are used by the
organisms. This leads to
eutrophication (lack of oxygen due
to algae boost) in this recipient
environment.

According to [TS-266]) 1997
standards, nitrate is recommended
to be present in drinking water
below 25 mg/L. This value should
not exceed 50 mg/L.




Chloride

Chloride is the type of ion that is
very commonly present in all
natural or used waters. May be
added to water as a result of
dissolving from underground
formations or due to interventions
of salt water-fresh water. 6 g
chloride/day on the average is
excreted via human urine per
person.

does not lead to a health problem
at normal concentrations.
However, at concentrations above 250 mg/L, salty taste forms. Since
chloride increases the conductivity of water, it facilitates corrosion.
High chloride concentration manifests its presence in water with the

advers effect on taste, corrosive tendency or softening process.

Ammonia

Normally, ammonia should not be present in drinking water.
If ammonia is present is water, this shows that water is contaminated
by organic substances at a close point. Ammonia is formed in the
first phase of the cycle where organic substances pass through
nitrification and become completely harmless. If the period after the
organic substance is mixed with water is short, i.e., not enough to
complete nitrification, ammonia is detected in the water. In addition,
amonnia may be found in the water due to the denitrification of nitrites
and nitrates in water with bacteria. Without examining the presence
of other chemical substances, it can not be decided that the water
detected to contain ammonia is contamined. Ammonia does not have
hazardous effects on health alone. However, since it leads to the




Chemical Analyses

Free Chloride

Chlerination of drinking water is a disinfection process performed to
eliminate pathogenic microorganisms that water contains and make
water safe for drinking. According to the character of raw water,
dosing is performed in the range of 0,5 ppm and 5 ppm.

Sulphate
Sulphate is one of the most important ions that mix with surrounding
waters naturally. All natural waters contain sulphtae in varying
amounts. Sulphate content of some industrial waste waters is high
and when they mix with natural
waters, they increase these waters'
sulphate contents as well.
Sulphur (S [-lU)] compounds are
important contaminants due to
problems they establish like taste,
odor, toxicity and corrosion with
various reactions. The meaning of
high sulphate content of water
means high hardness, high sodium
salt and high acidity.

Since sodium sulphate and
magnesium sulphate show
diarrheic effect in humans, it is
restricted to an upper limit of 250
mg/L. For animals, this limit is
determined to be 1000 mg/L. In
addition, sulphates give a slight
bitter taste to the water.
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Conductivity

Conductivity is a function of ions dissolved in water. Therefore, it is a
monitoring parameter. Electrical conductivity of water. Waters that do not
contain inorganic substances (for example, deionized pure water) have
difficulty in conducting electricity. Conductivity also decreases with increasing
temperature. Therefore, measurement of electrical permeability of water
may be considerd as a measurement of the electrolyte amount in water.
The measurement is performed between 18-20°C.

TDS (total dissolved solids)

Total dissolved solids in water contain inorganic salts and organic
substances to a lesser degree. Both surface and underground waters
dissolve minerals from solis and stone materials that they come in
contact with. Dissolved inorganic materials are present in waters as
ions. The most recognizengeneral ions in water are as follows;
Cations: Ca+2, Mg+2, Na+2, Fe+2, Mn+2

Anions: HCO3-, Cl-, S04-2, NO3-, C03-2

In addition, waters may contain heavy metal ions (lead, mercury,
cadmium etc.) and organic substances. Dissolved organic chemicals
like (pesticides, herbicides) have toxic effect on humans and animals
even in low quantities. Most of the dissolved organic substances like
trihalomethanes [THM) and dioxine lead to cancer. These kind of
organic substances are in the form of ions and have a low concentration.
Above mentioned ions provide electrical conductivity in water. Itis
corrosive for metallic surfaces in high quantities. Excess TDS may
lead to stratification in pipes; high concentration in drinking water
may have diarrheic effect.

Total dissolved solids may be removed only by reverse osmosis and
demineralization processes.

Conductivity Device




Turbidity

Turbidity is the measure of light permeability of waters containing
suspended solid materials. Turbidity may be composed of many things,
from suspended substances in the water to apparent large precipitates.
Substances like sand, clay, silica, calcium carbonate, iron, manganese,
sulphur etc. causes turbidity. Turbidity, especially abundant in inland
waters is based on soil transported by rains and household-industrial
waste waters that mix with inland waters. In addition, during this
contamination, inorganic substances are also mixed into the water
as organic substances. The presence of these substances supports
the bacteria growth in water. And bacteria formation increases the
turbidity of water. For examnple, algae, using substances like N.P grow
and cause turbidity in water. In addition, increasing temperature also
increases the microorganism activities. As a consequence, the reason
of turbidity may completely be based on inorganic substances or be

based on and many organic substances present in the nature.

Color

Color increase in water is not
desired. Because this situation
shows the presence of metals like
iron, manganese, chromium, nickel
and organic compounds that have ;1

dissolved in water. Color is also &

undesired in respect to aesthetics. r-:.‘
Colored water may result from =
decomposition of colored plants in
water, the structure of the soil,
household and industrial

pollution.

Turbidimeter

Color Device




STUDIES OF THE CHEMISTRY LABORATORY
Physical Analyses

Ph

PH is a logarithmic measure of acidity and alkalinity of water. Expresses
the H+ ion concentration present in the solution.

if pH < 7, then the medium is acidic.

if pH> 7, then the medium is basic.
pH measurement is one of the most frequently used and most
important parameters that is used in the analysis of water chemistry.
It is based on C03-2, HCO3-, CO2, and OH- ions. In waters having low
pH, i.e. acidic, CO2 and HCO3 - ions are dominant. Water having a pH
lower than 6,5 is acidic and thus has corrosive property. Due to this
property, has corrosive effect on the metals present in purification
facilities, network system and houses. In water, havin a pH higher
than 9,5 itaste and odor problems arise; it gives the water a soapy,
slippery sensation. In addition, these waters have the property of
producing stones. Drinking and potable water are required to have

pH meter




HPLC Device

Algae Toxins Analysis Method

Some species of Blue-Green algae produces toxins. Increase in toxin
concentration during algae boost (overproduction] causes diseases in
humans and animals. In our laboratory, Microcystin LR and RR analysis,
which are among the most important algae toxins is performed.

Method: Describes the algae toxin determination method in the water
sample by HPLC.

Based on determination with DAD [Diode Array Dedector] and UV-VIS
(Ultraviolet-Visible] detector by passing Algae toxins through HPLC
column.

Source: Analyst, July 1994, V.119 (1525-1529) HPLC App. No:H10
Blue-Green Algae are the most widespread algae species in drinking

Phytoplankton Counting and Species Determination Method

water. High levels of algae containing water obstructs the fFilters
and makes the facility work with reduced capacity. Causes foul smell,
taste and visual pollution.

Method: Describes the method of microscopical Phytoplankton count
and species identification

Source: SM (2005) Sec. 10-13 10200 F- Phytoplankton Counting
Techniques

W] Fluorescence Microscope




IMS System

Method: Determination and Counting of Intestinal Enterococci with
Membrane FFilter Method gives the direct count of microorganisms in
the sample.

Source: TS EN IS0 7899-2/April 2002

Giardia and Cryptosporidium Study Method

Among the Patogenic protozoa; Giardia cysts and Crytosporidium
oocysts are resistant to chemical disinfectants compared to bacteria
and viruses. Cysts are distributed by the feces of infectious persons.
Cysts are transmitted by oral ingestion of contaminated water and
food. Causes diarrhea, gastroenteritis and absorption disorders.
Method: Determination of Giardia cyst and Cryptosporidium oocysts
in Samples with Filtration, IMS (Immunomagnetic separation) and
FA [Fluorescence antibody) methods:

Source: -SM(2005) Sec.9-162 9711 B Giardia and Cryptosporidium
Methods

Computer assisted
Fluorescence microscope




Total Bacteria Count Analysis method

With Total Bacteria, only microorganism group that can develop under
the specified conditions are meant.

It covers the Total count of all colonies, reproducing on the surface
of agar as a result of its incubation at 35(0.5°C and 22)0.5°C.
When total bacteria count increases, necessary precautions should
be taken.

Method: Pour Plate Method - Accredited-Is a method that gives the
number of Total Mesophilic Aerobic Bacteria in the sample

Source: SM (2005) Sec. 9-37 9215 A-B Pour Plate Method

Determination of Intestinal Enterococci by
Membrane FFilter Method

Enterococci are present in the intestines of warm blooded animals
including humans; they are more resistant to environmental conditions
than E.coli and Coliform bacteria. Since they are more resistant, they
are important in the determination of the efficiency of the purification
process. In respect to water analysis, enteroccoci are considered to
be the indicator of fecal contamination. Their presence in
Drinking/Potable water is the indicator of direct or indirect
contamination of the sample by feces. Usage of these waters,
contaminated by bacteria which are present in normal intestinal flora
results in gastrointestinal diseases.




Performance of Multi-Tube Culture-Passage Performance

Total Coliform and Fecal Coliform Detection with Multi Tube Method

Fecal Coliform, is a subgroup of Coliform group and originates from feces.
Bacterias defined as Fecal coliforms are firstly E.coli. Its presence in
drinking/potable water is the indicator of direct or indirect contamination of
the sample with feces.

Usage of water contaminated by these bacteria, which are present in normal
intestinal flora results in gastrointestinal diseases.

Method: Multi tube Fermentation Technique - Accredited - Bacteria count
is determined by using the Tables as microorganism intensity in sample MPN
[Most Probable Number] and Turkish EMS (En Muhtemel Sayi).

Source: SM (2005] Sec. 9-49 9221 B-C- Standard Total Coliform Fermantation
Technique

-SM (2005]) Sec 9-56 9221 E. Fecal Coliform Procedure

e




Membrane Fiter filtration
system in operation

STUDIES OF THE
BACTERIOLOGY LABORATORY

Total Coliform and E. Coli Determination by Membran FFilter Method
Since the determination and detection of pathogenic bacteria in water
is difficult, instead, coliform bacteria are used as indicator
microorganisms since they can be easily identified and counted in
water according to International Standards (IS0, EPA, WHOJ. E.coli
is considered to be proof of contamination of water with feces. Since
these bacteria are present in water, it is also considered that pathogenic
bacteria having a high risk of disease would also be present.
Usage of water contaminated by these bacteria, which are present
in normal intestinal flora results in gastrointestinal diseases.

Method: Membrane FFilter Method-Accredited- It is a method that
directly determines the organisms present in the sample.
Source: -SM (2005) Sec. 9-60 9222 B Standart Total Coliform Membrane
FFilter Procedure

- TS EN IS0 9308-1:2000

MiniAPI Identification
system used for the
Idendification of bacteria




Important Precautions in Sample Collection

General collection rules that you have to abide by while collecting the
samples that you will send to our laboratory for analysis are as follows.
In order to obtain accurate results, these rules have to be strictly
followed.

Sample Labelling: Sample type has
to be specified on the sample
containers. Descriptive information
about the sample (Sample name,
institution name, sample code,
sampling date, name of the
collectioner] has to be written on
the sample container.

Sample Quantities and Sample
Collection Containers: Water
samples have to be collected in
clean plastic barrels, glass jars
having a volume of at least 1 liter. If possible, the cap should be closed
so as not to contain air between the sample and the cap.

Bacteriological sample collection;
* Tap should be turned on and water should flow for 1-2 minutes

* With a cotton, wrapped around a metal stick and dampened with alcohol,
or with a lighter, outlet of the tap is burnt (Picture 1)

* Tap is turned on again
* In order to prevent contamination, to avoid touching the cap and mouth,

the container is held at the middle part, and is filled to the bottle neck
with water to provide good mixing. [Picture-2/3)

* Water sample should be delivered to the laboratory within 6 hours and
analysis should be started.

* Under extraordinary conditions, water sample can be delivered to the
laboratory in a fridge within 24 hours.

* Disposable, thiosulphate [Na25203] containing propylene sample
containers are used for the collection of samples for bacteriological
analysis [thiosulphate is used to prevent the negative effect of chloride

Source: TS 5106-1S0 5667-3/April 1997 on bacteria

Sample Containers

P Source: TS 5106-

I1SO 5667-3/Nisan 1997




Sample Admission
Room

LABORATORY STUDIES

One of the fundamental elements of a healthy life is having clean
drinking and potable water. It can be decided by BACTERIOLOGICAL
AND CHEMICAL analyses whether water is healthy, clean and potable.

Sample Admission Unit

ISKI personnel collect water samples from treatment plants, lakes,
dams, springs and wells providing water, and also from the city's
water network within the borders of Municipality and from water
depot outlets and network outlets of schools and hospitals on a daily,
weekly, monthly basis according to “TSE 5106 Standards of Sample
Collection, Sample Transportation and Storage Conditions”, with a
pre-determined schedule, and deliver all samples to the laboratory
under appropriate conditions.
The delivery of the samples
brought to the laboratory is taken
by the Sample Admission and
Extermination Officer, by
controlling their compatibility to
ISKI Water and Waste Water
Sample Quantitites Storage
¢ Conditions and Periods.
These technical data which are
related to the samples having an
important form of delivery from
the customer is presented in the
website for informative purposes.




CHAPTER 3
PROPERTIES OF DRINKING WATER

Water has to be odourless, colorless and clear and provide a pleasant
drinking experience.

Materials like phenols and oils which give water a foul taste and odour
should not be present in water. Water has to be clear and colorless.
Micro-organisms causing diseases should not be present in water.
Micro-organisms like vibrio cholera, salmonella typhi, hepatitis virus
in water causes diseases. Drinking waters should absolutely be free
of contamination.

Hazardous chemicals should not be present in water.
Some chemical substances might have poisonous affect. Like arsenic,
cadmium, chromium, lead, mercury. In addition, substances like
barium, nitrate, fluoride, radioactive substances, ammonium, and
chloride have negative effects on health if they are present above limit
values. At the same time, some are the indicators of contamination
of water with dirty waters.

Water has to be suitable for its purpose of use.

Iron, manganese presence and hardness of water are important in
drinking water and in potable water used in the industry.
Water should not be aggressive.

Aggressiveness of water is caused by the equilibrium of free
carbondioxide (CO2] and bicarbonate (HCO3-) ion. Aggressiveness of
water leads to the corrosion of water pipes. In addition, if pipes are
corroded, then elements released from the pipe corrupt the quality
of water.
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daily, weekly and monthly periods, performing chemical and
bacteriological analyses of these samples; reportating, inspecting
whether they are in accordance with TS-266 "Drinking and Potable
Water Standards” and performing further necessary analyses. In
addition, water depot outlets and network outlets of schools and
hospitals are controlled and District Educational Directorates and
District Public Health Directorates are alerted accordingly by ISKI
and disinfection is also performed, as a result, ISKI works in
coordination with other local institutions in order to provide standardized
water to the network.

Tap water of Istanbul is analyzed in modern laboratories, by obtaining
samples from 350-400 different points on a daily basis. Analysis
results demonstrate that tap water of Istanbul is above criteria of
Turkish Standardization Institution (TSE 266), European Community
(EC), World Health Organization (WHO] and U.S. Environmental
Protection Agency [EPA]. Today, with these studies of ISKI, healthy
water that can safely be drank flows from every tap of every house
in Istanbul.




cleaned. After all these processes, water is chlorinated and distributed
by clean water network system.

The most important purpose in water purification is the protection of
human health. With this purpose, ISKI uses state of the art technology
to purify water at its drinking water treatment plants having a universal
large production capacity.

Quality changes in raw water and with the help of parameters obtained
in every step of purification, output values of clean water (i.e. pH,
turbidity, ammonia, color, chlorine, alkalinity, conductivity, hardness
etc.) are continuously monitored in order to obtain standardized clean
water, and necessary changes in the purification facility are made.
All factors that can affect the quality of water are handled and controlled
starting from the source itself.

Picture-1

ISKi analyses water in its laboratories equipped with the state of the
art devices with scientifically valid analysis methods and reports
according to national and international standards.

ISKI is responsible for collecting water samples from the Treatment
Plants, Lakes, Dams, Springs and Wells providing water, and also
from city water network within the borders of the Municipality with




o Kagithane -
= Water treatment facility

CHAPTER 2
THE ADVENTURE OF WATER POURING FROM FOUNTAINS

Water, that has an important place in our lives, is one of the
indispensable elements of a healthy life. Natural spring waters are
one the basic requirements of the human body with the minerals they
contain. They play a very important role in the nourishment of humans;
energy production; transportation, absorption and metabolism of
nutrients; waste disposal; transportation of oxygen to the cells and
removal of carbon dioxide. Water does not only consist of water, it
also contains minerals like calcium, magnesium, and sodium. The
consumption of healthy water having a high level of minerals is
important for a healthy life of good quality in all ages.
Treatment of drinking water

Water taken from the spring and brought to the purification facility
is firstly passed through aeration pools. Here, dissolved oxygen ratio
in water is increased, undesirable substances leading to foul taste
and odor are removed and iron oxidation Is performed. Then,
contaminants are oxidized in the ozonization unit. The next step is
fast and slow mixing pools. Here, suspended solid materials that can
not be precipitated with the addition of chemical substance are turned
into flocks and eliminated in precipitation pools. Organic and inorganic
contaminants that could not be removed are passed through fast
sand fFilters, the next unit in the process, thus water is clarified and
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CHAPTER 1
THE ADDRESS OF WATER AND QUALITY: iSKi

Great civilizations have always been established near waterfront, and
dominated by water. A city, existing via water has been the centre of
civilizations. Water has brought the city of istanbul such a civilization
that it has made it the capital of water civilization.

With the increase in water consumption due to urbanization, all
advanced civilizations made great efforts to bring water to the cities,
to store, refine and distribute water that has been the most important
element in the life of the city and people.

Romans established an advanced and successful water system by
bringing water they have obtained from sources to various fountains
via aqueducts. During Byzantine period, usage of cisterns in which
water was stored was more common. Ottoman sovereigns had new
dams and aqueducts constructed and cared not to deprive the city of
water. With the fountains, water dispensers, Maksem, cisterns and
aqueducts constructed during Ottoman period, water gained its
freedom and Istanbul met with water, water met with istanbul.
Today, ISKI continues to provide safe, clean, and healthy water of
good quality to Istanbul which has been the capital of water civilization.
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MESSAGE FROM ISKI

Water has an important value in our lives throughout the history. Being well aware of this importance,
previous civilizations and our civilization have been built on water. Cisterns, water arches and canals
are the main indicators of water's importance. In our city, Istanbul, ISKI keeps this tradition alive and
lives through it. With traditional experience, today's technology, future’s investments and personnel,
ISKI is the guaranteed provider of clean and healthy water.

By using its own technology and laboratories, with its professional personnel, ISKI is building not
just today's Istanbul, but also future’s Istanbul for next generations. While Istanbul is getting ready for
European Capital of Culture - 2010, ISKI is endeavoring to complete its job in this manner. For this
reason, ISK| started working to spread quality system in 2005. Teaming up with Marmara Research
Center (TUBITAK], universities and other related institutes, ISKI is working on project progress and
infrastructural systems.

As result, Water Quality Control Department is serving the customers with EN ISO/IEC 17025 (General
requirements for competence of test and calibration laboratories] standards.

ISKI is playing a key role in developing water quality control laboratories based on national sustainable
development aims and technological progress in the world. In this manner ISKI is helping country’s
economy by researching and applying projects which help country's short and long term needs and
Turkey's integration with European Union.

We are pleased to share the information about our Water Quality Control Laboratory. As you will
see, the water goes through many important and serious treatments before it reaches your tap. | wish
your confidence in water will grow as it was before.

Best Regards
Mevliit VURAL

ISKI General Manager
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