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TurkishTurkish WastewaterWastewater StatisticsStatistics --11
SourceSource:  SIS:  SIS

ttotalotal of  3215 Municipalitiesof  3215 Municipalities
1327 municipalities own1327 municipalities own ssewer systems ewer systems 
60 % of the 60 % of the ttotalotal population is served by sewpopulation is served by seweerage rage 
systemssystems
35 % of 35 % of ppopulationopulation is connected to a treatment plantis connected to a treatment plant
ttotalotal of  1.6 billion m3 wastewater is treated of  1.6 billion m3 wastewater is treated toto somesome
degreedegree annuallyannually
ttotalotal of 129 treatment plants, of 129 treatment plants, withwith capacitiescapacities 3000 3000 PE PE oror
higherhigher, , existexist in the countryin the country
78 78 of the of the plantsplants provideprovide secondarysecondary ((biolobiologgiicalcal)) treatmenttreatment
0.99 0.99 billionbillion m3m3 wastewaterwastewater is is beingbeing secondarysecondary
((biologicallybiologically) ) treatedtreated



TurkishTurkish WastewaterWastewater StatisticsStatistics --22

9 advanced9 advanced--nutrient  treating (BNR) plants nutrient  treating (BNR) plants in in operationoperation
tthe BNR plants produce effluents he BNR plants produce effluents compliantcompliant withwith thethe 9191--
EU Directive EU Directive 
aa total of 0.208 billion m3 wastewater is advanced total of 0.208 billion m3 wastewater is advanced 
treated per year treated per year 
14 Plants are extended aeration plants; the 14 Plants are extended aeration plants; the likelyhoodlikelyhood of of 
bacteria removalbacteria removals  ss  shouldhould be high in thesebe high in these
A total of 0.103 billion m3 A total of 0.103 billion m3 watewaterwatewater is being treated in is being treated in 
extended aeration plants per year extended aeration plants per year 
3 Plants are trickling filters; treating 0.089 billion m3 / 3 Plants are trickling filters; treating 0.089 billion m3 / 
year. year. Presumably  these plants also provide higher Presumably  these plants also provide higher 
bacteria removalbacteria removalss
Remaining 52 plants are mostly conventional activated Remaining 52 plants are mostly conventional activated 
sludge plants  and few are aerated lagoons. sludge plants  and few are aerated lagoons. 



Distribution of the Wastewater Treatment Plants in Turkey



103 373 058TOTAL

36 500 000SakaryaSakarya
1 095 000DalamanMuğla

485 450Silivri-Silivriİstanbul
2 522 280Merkezİsparta
7 700 588Tarsusİçel
23 360 000InegolBursa
1 460 000Edremit - Altinoluk (Yaz)Balıkesir
1 460 000Edremit - Altinoluk (Yaz)Balıkesir
2 112 620Kemer-TekirovaAntalya
3 721 175Kemer-KemerAntalya
3 279 525Kemer-GoynukAntalya
4 162 460Kemer-CamyuvaAntalya
3 468 960Kemer-BeldibiAntalya

12 045 000Antalya-HurmaAntalya

Wastewater
treated m3/yLocation

Extended Aeration
Plants



208.644.805TOTAL

10950000AlanyaAntalya
7.665.000KullarKocaeli
40150 000KayseriKayseri
7.884.000GuneybatıIzmir
144.740.240MerkezIzmir
13.790.065Paşaköyİstanbul
620.500Terkosİstanbul
10.950.000İskenderunHatay
12.045.000HurmaAntalya

Wastewater
m3/yPlace

Advanced (BNR) Treatment
Plants



88 723 470TOTAL

87 600 000Merkez-DuzceDüzce

1 024 920AlasehirManisa

98 550EzineÇanakkale

Wastewater
m3/y

LOCATIONTRICKLING FİLTERS



DIRECT/Gediz
PlaneIzmir Bay182 500 000IZSU Municipality WWTPMerkezİzmir #

INDIRECT *Damsa CreekUrgüp Municipality WWTPUrgupNevsehir

INDIRECT *Bulasan River2 838 240Ilgın Municipality WWTPIlginKonya

INDIRECT *Ayas Creek48 000Yumurtalık Municipality WWTPYumurtalıkAdana

INDIRECT *Kozan Creek2 780 000Kozan Municipality WWTPKozanAdana

INDIRECT *Karasu River32 850 000Kayseri Municipality WWTP-Kayseri #

DIRECTAras River551 880Igdır Municipality WWTPMerkez
Igdır (aer. 
Stabilization))

DIRECTS. Creek73 000 000GASKI , Municipality WWTP-Gaziantep ** #

INDIRECT *Porsuk River24 820 000ESKI, Municipality WWTP-Eskisehir **  #

INDIRECT *Ankara Creek192 695 545ASKI, Ankara Municipal. WWTP-Ankara

INDIRECT *Karasu Stream9 125 000Aksaray Municipality WWTPMerkezAksaray (Primary t.)

Irrigation
status

Receiving
environ.m3/aName of Name of plantplantPlacePlaceProvinceProvince

Reuse of Treated Wastewaters in Central, Eastern, SouthEastern, Western
Blacksea and Mediterranean Regions in Turkey

WWTP: Wastewater Tr. Plant.;  * INDIRECT: Treated wwtrs are given to a river, from where they
are drawn for use in irrigation;   ** GASKI WWTP serves to irrigate 80 000 ha and ESKI wwtrs
for 50 000 ha of land. # Irrigation projects are underway by SHW.  Smaller plants, Konya-
Kadınhani and Nigde-Bor, wwtrs are directly being used for irrigation (total of 5000 ha)



OccuranceOccurance of Waterof Water--borne Diseases in Turkeyborne Diseases in Turkey



TurkishTurkish WaterWater ReuseReuse StandardsStandards in in CropCrop IrrigationIrrigation ((WaterWater PolutionPolution ControlControl
RegulationRegulation, , TechnicalTechnical AspectsAspects BulletinBulletin 1991) 1991) -- 11



>21001400-2100525–1400175–5250–175Total Salts, mg/l

>20
>960

12–20
575–960

7–12
336–575

4–7
192–336

0–4
0–192

SO4
-2, meq/l

mg/l

>20
>710

12–20
426–710

7–12
249–426

4–7
142–249

0–4
0–142

Cl-,  meq/l
mg/l

>13366–133<66Ditto mg/l

>2.51.25–2.5>1.25Sodium Carbonate 
Residue (RSC), meq/l

>2618–2610–18<10
Sodium Adsorption 
Ratio (SAR)

>8060–8040–6020–40<20Variable Sodium 
Percentage, % Na

>30002000-3000750–2000250–7500–250EC25 *106

Class V
(detriment

al. 
unusable)

Class IV
(usable 

with 
caution)

Class III
(usable)

Class II
(good)

Class I
(very good)

Irrigation Water Class

Quality Criteria

TurkishTurkish WaterWater ReuseReuse StandardsStandards in in CropCrop IrrigationIrrigation ((WaterWater PolutionPolution ControlControl
RegulationRegulation, , TechnicalTechnical AspectsAspects BulletinBulletin 1991) 1991) -- 22



>4040353030Temperature
<6 or >96.5–96.5–8.56.5–8.56.6–8.5pH

>10060453020Suspended Solids, mg/l
>200100–20050–10025–500–25BOD5, mg/l
>1000100–100020–1002–200–2Fecal Coliforms, /100ml
>5030–5010–305–100–5NO3

- or NH4
+, mg/l

C1S4.C2S4.
C3S4.C4S4.
C4S3.C4S2.

C4S1

C1S3.C2S3.
C3S3.C3S2.

C3S1

C1S2. C2S2. 
C2S1

C1S1

Irrigation Water Class

>21.12–20.5–1.120–0.5Boron, mg/l

Class V
detrimental
unusable)

Class IV
(usable 

with 
caution)

Class III
(usable)

Class II
(good)

Class I
(very 
good)

Irrigation Water Class

Quality Criteria

TurkishTurkish WaterWater ReuseReuse StandardsStandards in in CropCrop IrrigationIrrigation ((WaterWater PolutionPolution ControlControl
RegulationRegulation, , TechnicalTechnical AspectsAspects BulletinBulletin 1991) 1991) -- 33



Microbiological Irrigation Water Microbiological Irrigation Water 
QulityQulity GuidelinesGuidelines forfor TreatedTreated

WastewatersWastewaters -- 11
Title 22:Title 22: US Technology based standard. The US Technology based standard. The 
strictest. Zero F. coli/Lstrictest. Zero F. coli/L
WHO Guideline:  Pragmatic approach. The WHO Guideline:  Pragmatic approach. The 
FC<1000 /100 mL and < 2 NTU is based on FC<1000 /100 mL and < 2 NTU is based on 
bathing water quality criteria bathing water quality criteria 
Most recent is the Australian standard, also Most recent is the Australian standard, also 
adopted by Japan and S. Africa. Calls for 100adopted by Japan and S. Africa. Calls for 100--
200 FC/ 100 mL for unrestricted crop irrigation200 FC/ 100 mL for unrestricted crop irrigation..



MicrobiologicalMicrobiological IrrigationIrrigation WaterWater
QulityQulity GuidelinesGuidelines forfor TreatedTreated

WastewatersWastewaters -- 22
BlumenthalBlumenthal et. al. 2000et. al. 2000.  .  GuidelineGuideline
developeddeveloped forfor the the MediterraneanMediterranean statesstates
consideringconsidering risk risk assessmentassessment forfor the the regionregion
andand modellingmodelling studiesstudies. . 
SupposedSupposed toto be optimum be optimum forfor the the 
MediterraneanMediterranean statesstates consideringconsidering theirtheir
culturalcultural, , economiceconomic andand socialsocial
characteristicscharacteristics..



GuidelinesGuidelines DevelopedDeveloped forfor the the MediterraneanMediterranean StatesStates forfor WastewaterWastewater ReuseReuse in in IrrigationIrrigation

Blumenthal et. al. (2000) - 1



Source: Blumenthal, U. J., Mara, D. D., Peasey, A., Ruiz-Palacios, G. and Scott, R., 
2000. Guidelines for the microbiological quality of treated wastewater used in 
agriculture: recommendations for revising WHO guidelines. Bulletin of the WHO Vol.78 (

GuidelinesGuidelines DevelopedDeveloped forfor the the MediterraneanMediterranean StatesStates forfor WastewaterWastewater ReuseReuse in in IrrigationIrrigation
Blumenthal et. al. (2000) - 2



IsraeliIsraeli IrrigationIrrigation WaterWater QualityQuality StandardsStandards forfor WastewaterWastewater ReuseReuse



Conformity of Selected Treatment Plant Effluents to Conformity of Selected Treatment Plant Effluents to 
Current Reuse Guidelines in the Central, Eastern, Current Reuse Guidelines in the Central, Eastern, 

SouthSoutheeastern, Western Blackastern, Western Black SSea and ea and 
Mediterranean Regions in TurkeyMediterranean Regions in Turkey

No bacteriological or parasitological data available on No bacteriological or parasitological data available on 
any of these plants, therefore classification is only any of these plants, therefore classification is only 
provisional and based on the available dataprovisional and based on the available data
None of the plants process filtration and disinfection None of the plants process filtration and disinfection 
processes following secondary treatment processes following secondary treatment 
On the following conformity table parameters in On the following conformity table parameters in 
parenthesis indicate nonparenthesis indicate non--compliant single parameterscompliant single parameters
Following abbreviations are used in the following table to 
indicate process trains:
1= coarse screen  2=fine screen 3=shredder  4=grid trap  5=primary sedim.  
6=trickling filter 7=aeration tank  8=secondary clarifier 9=aerated lagoon 
10=oxidation ditch 11=disinfection  12=other** (anaerobic + anoxic tanks for 
nutrient removal)



I-III 
(BOD5)A2152+4+7+8

Erzincan Municipality 
WWTP

I-
II(BOD5)A, B216

1+2+4+5+7+8+
12

Elazig Municipality 
WWTP

I-II(N)A, B110
1+2+4+7+8+9+
11+12** 

Antalya Hurma WWTP

IA, B18
1+2+4+7+8+11+
12** 

Alanya Central WWTP

I-III(N)A, B2151+2+4+5+7+8
ASKI, Ankara Central 
WWTP

Turkish
Std****

Israeli
Std.

Mediterranen
guideline

Classification
SS

Class
SS

mg/LProces *WWTP NameS

Conformity of the selected plants to Turkish and Israeli standarConformity of the selected plants to Turkish and Israeli standards ds 

and toand to thethe Mediterranean GuidelineMediterranean Guideline -- 11



Turkish
Std****

Classification
SS

ClassSS
mg/LProces *WWTP NameS

Israeli
Std.

Mediterranen
guideline

I-III (SS)A, Bnone39,51+10Bor WWTP

IA, B2201+2+4+5+7+8+12Sarıköprü WWTP

I-III 
(EC)A, B131+2+4+7+8

Tarsus Municipality 
WWTP

I-III (SS)Anone485+12
KadınhanıMunicipality 
WWTP

I-III 
(EC)A, B110

1+2+4+5+7+8+12
**Kayseri WWTP

IA, B3251+2+4+5+7+8
Isparta Municipality 
WWTP

IA, B215
1+2+4+5+7+8+12
** 

Iskenderun Municipality 
WWTP

IV-VNONEnone1741+2+4+5+7+8
Nizip Municipality WWTP
***

IA, B2151+2+4+5+7+8GASKİ WWTP

I-III (N)A, B2121+2+4+5+7+8ESKI WWTP

Conformity of the selected plants to Turkish and Israeli standarConformity of the selected plants to Turkish and Israeli standards and to ds and to 
Mediterranean GuidelineMediterranean Guideline --22



AgriculturalAgricultural StatisticsStatistics in in TurkeyTurkey

Based on 2001 General Agricultural Questionnaire (GTS) Based on 2001 General Agricultural Questionnaire (GTS) 
Total available land is 66.88 million hectars (ha)Total available land is 66.88 million hectars (ha)
Total arable land 22.16 Mi ha (%33)Total arable land 22.16 Mi ha (%33)
22.78 % of arable land curren22.78 % of arable land currenttly not  irrigated ly not  irrigated 
2.91 % of arable land is left uncult2.91 % of arable land is left uncultiivated  vated  
Only 0.88 % of arable land is being  Only 0.88 % of arable land is being  
5.6 % land is left uncultivated each year to restore 5.6 % land is left uncultivated each year to restore 
nutrients nutrients 

Of the 37472 farming units questioned Of the 37472 farming units questioned only 13.24 %only 13.24 %
responded responded havhavinging adequate adequate water water supplsuppliesies for irrigationfor irrigation



CONCLUSIONS CONCLUSIONS -- 11
A large fraction of the population is connected to A large fraction of the population is connected to 
treatment plants (30 %) in Turkey. However this mainly treatment plants (30 %) in Turkey. However this mainly 
corresponds to the population in cities.corresponds to the population in cities.
In the case of  rural settlements very few are connected In the case of  rural settlements very few are connected 
to treatment plants. Indicating the need for to treatment plants. Indicating the need for 
decentralized, smalldecentralized, small--scale reuse facilities. scale reuse facilities. 
The microbiological standards stipulated by the The microbiological standards stipulated by the 
‘Technical Aspects Bulletin’ for wastewater reuse in ‘Technical Aspects Bulletin’ for wastewater reuse in 
Turkey, is unrealistically stringent and ought to be Turkey, is unrealistically stringent and ought to be 
updated in the light of the current scientific evidence. updated in the light of the current scientific evidence. 
For example the proposed guidelines for the For example the proposed guidelines for the 
Mediterranean countries may be adopted, which will also Mediterranean countries may be adopted, which will also 
ensure homogeneity in practice between the neighboring ensure homogeneity in practice between the neighboring 
states in the region.states in the region.
Values for Nitrogen salts, as they appear in the current Values for Nitrogen salts, as they appear in the current 
reuse standard, does not differentiate between NHreuse standard, does not differentiate between NH44

+ + and and 
NONO33

-- salts.  For reuse purposes this should be expressed salts.  For reuse purposes this should be expressed 
as NHas NH44

++ to protect the groundwater and for maximum to protect the groundwater and for maximum 
residence of N salts in the root zone. residence of N salts in the root zone. 



CONCLUSIONS CONCLUSIONS -- 22

For proper reuse of treated wastewaters in For proper reuse of treated wastewaters in 
Turkey it is essential that treatment efficiencies Turkey it is essential that treatment efficiencies 
of WWTPs should be under constant of WWTPs should be under constant 
surveillance. surveillance. 
Critical  microbiological and parasitological Critical  microbiological and parasitological 
parameters should be parameters should be includedincluded in the in the standardstandard
andand be be regularly monitored in the effluentsregularly monitored in the effluents
Additional technology standards should be Additional technology standards should be 
adopted for  adopted for  addedadded filtration and disinfection of filtration and disinfection of 
secondary treated wastewaters secondary treated wastewaters 



CONCLUSIONS CONCLUSIONS -- 33

As a result of extensive reuse practices in the As a result of extensive reuse practices in the 
MidMid-- and Southeast Anatolia nearly 1 billion and Southeast Anatolia nearly 1 billion 
mm33/year additional resource for irrigation will be /year additional resource for irrigation will be 
createdcreated
Additional crop production and economic growth Additional crop production and economic growth 
is possible is possible 
Better prevention of pollution of lakes, seas and Better prevention of pollution of lakes, seas and 
rivers will be possible. Sustainable growth and rivers will be possible. Sustainable growth and 
compliance with the EU standards will be compliance with the EU standards will be 
possible.possible.



CONCLUSIONS CONCLUSIONS -- 44

Assuming 500 mm water is required for single harvest of Assuming 500 mm water is required for single harvest of 
corn and 2.0 tons will be produced per hectare and that corn and 2.0 tons will be produced per hectare and that 
selling price for a ton of corn is around 267 US$, this selling price for a ton of corn is around 267 US$, this 
represents 125 represents 125 Million USD/year additional revenue for Million USD/year additional revenue for 
the region. With the added values this may quadruple the region. With the added values this may quadruple 
and may rise over one million USD and creating new and may rise over one million USD and creating new 
jobs.jobs.
Same is true for wheat.  Same is true for wheat.  
Reuse practice should also create a means for autoReuse practice should also create a means for auto--
controlling of pollutant discharges  in a sector where controlling of pollutant discharges  in a sector where 
tight  control is not currently being practiced. This will be tight  control is not currently being practiced. This will be 
achieved by creating two opposing beneficiary groups achieved by creating two opposing beneficiary groups 
whose interaction will ensure better and continued whose interaction will ensure better and continued 
compliance with the discharge standardscompliance with the discharge standards
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