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OUTLINE

v'Project Purpose and Scope
v'Project Methodology

v’ Draft of Action Plans

v’ Application Projects
v'Other Project Outcomes

v'Conclusion and Recommendations
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Project Purpose and Scope
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2022 2030 2050 2070 2100
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112 Billion m3 75 Billion m3 84 Billion m3 72 Billion m3 66 Billion m3

Water supply security is under threat!
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Project Purpose and Scope

»Project Aim: Evaluate the potential for reusing treated wastewater to
mitigate water scarcity in Turkey.

» Duration: 2017-2019.

» Key Activities: Identification of water sources, potential reuse areas, and
creation of feasibility reports and action plans.
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Works carried out within the scope of the project;
v'Determination of the used water potential and quality in Ttrkiye
v'Identifying the areas where used water can be reused in Ttirkiye

v Preparation of Pre-Feasibility Report and Draft Action Plan for the Reuse
of Used Water on Basin Basis in Turkiye

v Preparing a guide document that will guide the institutions related to reuse
practices

v'Preparation of reuse application projects in 3 pilot provinces
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Identification of Water Sources:
- Domestic Wastewater Treatment Plants
- Drainage Water from Agricultural Irrigation
- Rainwater
- Cooling Waters
Data Collection
Sample Collection and Analysis :

- Collected samples from 601 WWTPs, 328 irrigation facilities, 23 thermal power plants, and rainwater
collection systems in 4 provinces.

- Analyzed different parameters from collected samples.

- Detailed parameters such as temperature, pH, turbidity, electrical conductivity, and various pollutants.
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Used water resources

Domestic Wastewater Treatment Plants ﬁ

Drainage Water Returning from Agricultural

IDENTIFICATION OF WATER SOURCES

Potential reuse areas
Agricultural irrigation

* Landscape irrigation

Irrigation * Industrial use
Cooling Waters * Environmental feeding
* Rain water * Groundwater recharge
Need . N
SUPPLY Risks DEMAND * Drinking and ;t:hty water
Quantity / Legislation Quantity / t
Quality Technology Quality i
Cost
etc.
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USED WATER POTENTIAL IN TURKIYE

10.3 billion m3/year Total Potential and Reusable Potential

billion m*/year

billion m3/year

3,20

Drainage water returning from irfigation

7,10
WWTP

5,60

1,00 200 300 400 500 600 700 3800

» Treated used water . Drainzge water returning from irrigation B Total potantial B Reuzable potantizl
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Data Collection

All necessary data were obtained from the relevant institutions
with official letters.

Meetings were held at DSI Regional Directorates to introduce
the project and get information.

Technical investigations were carried out at Wastewater
Treatment Plants and Irrigation Plants.

Samples were taken from used water sources to determine
quality.

Pre-feasibility and action plan reports were prepared by
evaluating all data.
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Sample Collection and Analysis

290820181135
Edire

No Used Water Resource Number of Number of
Samples Parameters
1 Domestic Wastewater Treatment Plants 242 V|
2 Drainage Water Returning from 96 97
Agricultural Irrigation
3 Rain water (collected with a split system) 8 40
4 Cooling Waters 10 40
TOTAL 356
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Draft of Action Plans
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used water resources

Domestic Wastewater Treatment Plants
Cooling Waters
Rain water
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potential reuse areas

Agricultural irrigation
Landscape irrigation
Industrial use

Drinking and utility water
Environmental feeding
Groundwater recharge

SUPPLY

Quantity /
Quality

Need
Risks
Legislation
Technology
Cost
etc.

DEMAND

Quantity /
Quality
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BURSA DOGU ATIKSU ARITMA TESISI'NDEN CIKAN KULLANILMIS SULARIN YENIDEN KULLANIM ALTERNATIFLERI

. Talep Edilen Su Miktar:: 16.013.280 m3/wyil

Beslenecek Su Miktan: 43.872 m3/gin
Besleme Suaresi: 12 ay
Toplam Beslenecek Su Miktarn: 16.013.280 m3/yil
Sanayi Adi: Demirtas OSB
Suyun lletimi: 3,5 km uzunlugunda iletim hatti
Antilmas: Gerekli Parametreler: F. Koliform (23.000 KOB/100mL)
AAT Revizyon lhtiyaci: Disk filtre + UV dezenfeksiyon
e Kazammlar: Mevcut durumda kullanilan yeralti su kaynaklannin korunmasi
ONCELIKLENDIRILMi$ KULLANIM - TARIMSAL SULAMA Toplam Yatinm Maliyeti: 4.295.634 TL (753.620 8)
Talep Edilen Su Miktan: 36.000.000 m*yil Yilik Isletme Maliyeti: 380.336 TL/yil (66.726 Siyil)
Beslenecek Su Miktart: 135.432 m?/gun Suyun Birim Maliye! 0,052 TL/m®
4 Besleme Sdresi: 5 ay (Mayis - Eylal) 4
Toplam Beslenecek Su Miktan: 20.314.800 m3yil
i Sulama Alani Tipi: Bursa YAS Sulamasi
Sulanacak Alan: 1.650 ha 2 7
Suyun iletimi: 5 km uzunlugunda 9 m terfili boru hatti > A 8. /A
Artilmasi Gerekli Parametreler: EC (1.237 pS/cm), TCM (613 mg/L), SAR (5,01), Sodyum ONCELIKLENDIRILMIS KULLANIM - PEYZAJ SULAMA
(151.8753 mg/L), Klorur (185,4 mg/L), E. Koli (7.200 KOB/100 mL Talep Edilen Su Miktar: 12.840.324 m3/yil
AAT Revizyon lhtiyacr: Disk filtre + UV dezenfeksiyon Beslenecek Su Miktar: 60.696 m¥/gun
Kazanimilar: Mevcut durumda kullanilan yeralti su kaynaklannin korunmasi Besleme Suresi: 6 ay (Nisan-Eylal)
Toplam Yatinm Maliyeti: 46.127 370 TL (8.092.521 8) (D) Toplam Beslenecek Su Miktan: 10.925.280 m3yil
Yilik Isletme Maliyeti: 4.845.010 TU/yil (850.002 Siyil) Peyzaj Alani Tipi: Park ve bahce sulamasi
: ool Sulanacak Alan: 599.662 m?
Coa% 1 Suyun lletimi: 3,3 km uzunlugunda 12 m terfili iletim hatti
M Artilmasi Gerekli Parametreler: F. Koliform (23.000 KOB/100mL)
AAT Revizyon Ihtiyacr: Disk filtre + UV dezenfeksiyon + Klorlama
Kazanimlar: Mevcut durumda kullanilan sebeke suyu ve
yeraltt su kaynaklarinin korunmasi
Toplam Yatinm Maliyeti: 23.150.158 TL (4.061.431 $)
Yillik Isletme Maliyeti: 1.209.420 TUyil (212.179 $iyil)

Suyun Birim Maliyeti: - . 0.335 TL/m* (0.059 $/m?

Bursa Yas
Sulamasi

ejant

ONCELIKLENDIRILMi$ KULLANIM — CEVRESEL BESLEME
Talep Edilen Su Miktari: 87.600.000 m3/yil

Beslenecek Su Miktan: 187.659 m3/gun

Besleme Suaresi: 7 ay (Ekim - Nisan)

Toplam Beslenecek Su Miktan: 40.346.640 m3/yil

Su Kdtlesi Adr: Teke Deresi

Suyun lletimi: Cazibeli iletim

Artiimasi Gerekli Parametreler: F. Koliform (23.000 KOB/100mL)
AAT Revizyon lhtiyaci: UV dezenfeksiyon

Kazanimlar: Niltfer cayr su kalitesinin iyilestirimesi
Toplam Yatinm Maliyeti: Tarnmsal sulama altinda verilmistir.
Yillk isletme Maliyeti: 744 240 TUwl (130.568 Siyil)

0,018 TL/m?® (0,003 $/m?)

Onerilen Tesisler
Onerilen Tarimsal Sulama Alani
= ® B Tarimsal Sulama lletim Hatti (Pompaj)

T/ Sanayi lletim Hatti (Cazibe)

mmmmm Peyzaj Sulama iletim Hatti (Pompaj)
s Cevresel Kullanim lletim Hatti (Cazibe)
Mevcut Tesis ve Yapilar

Akarsu

Drenaj Kanal

Sulama Kanal

Proses: lleri Biyolojik Antma === Sulama Ana Kanal

S _ S
g?;zr?ﬁs;:;sr ZD?:I);(?:)? e @5 Su Kalite Gozlem Istasyonlari
Cikis Suyu Kalitesi: EC (1.237 pS/cm), SAR (5,01), h Sanayi Tesisleri

BOI5 (6,88 mg/L), TN (2,93 mg/L), TP (0,3843 mg/L), F.
Koliform (23.000 KOB/100 mL)

"E‘ Atiksu Aritma Tesisi

DSi Sulama Alanlar - Asama

s nt P-. i
s 7 GEBCO, USGS, FAO, NPS; fgletmede
L . NRCAN, GeoBase IGNik T — — -
1 Manisa Yo MO @ e G5 S UStr@mawniy
Olgek Kilometre
0 1.5 3 6 9 12




. REPUBLIC OF TURKIYE
' MINISTRY OF

AGRICULTURE AND
’  FORESTRY

used water resources

Drainage Water Returning from Agricultural
Irrigation

SUPPLY

Quantity /
Quality

m)

Need
Risks
Legislation
Technology
Cost
etc.
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potential reuse areas

cyclic use
new irrigation area
quality improvement

DEMAND

Quantity /
Quality
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Kalite iyilestirme
Dranaj Alan:
Donen Su Miktan:
Besleme Suresi:
Revizyon ihtiyaci:
Kazammiar:

Yatnim Maliyeti:
isletme Maliyeti:
Birim Maliyeti:

KARACAL SULAMASI
Sulama Alani:
Uriin Deseni:

Sulama Suyu Ihtiyac::

Sulama Oranmi:

Sulama Randwnani

Sulama Suyu Kaynagu:

Dénen Suyun Tahliyesi:

Nihai Desgarj Yeri:

Ortalama Donen Su Miktar:
Dénen Sularia Sulanabilecek Alan:

4975 ha

2,00 hm*

5 ay (Mays-Eyiil)

Perdel: Yap:

Burdur Golu'nin yayillr  kirlatici
baskisindan korunmasi
241.4297TL, 42356 38

5.685 TL/yil, 997 Syl

0.02 TUm* , 0,003 /m?

4975 ha

Misir, Yem Bitkilari, Seker Pancan,
Meyve, Sebze

5110 m*ha

%39

%62

Bozcay, Karacal Barajl
Drenaj Kanallan
Burdwr Gala

2,00 hm?

392 ha

Burdur

Lejant
Onerilen Tesisler

-f‘ Perdeli Yaps

Mevcut Tesis ve Yapilar
— Akarsu
Drenaj Kanah
== Sulama Ana Kanal:
=) Su Kalite Gozlem Istasyonlan
DSl| Sulama Alanlan - Asama
—— Proje
Isletmede

surces: Esri, HERE Garmin, . DSI Baraj ve Gdletler - Asama
Intermap, ncremeant P-Cor N .
GEBCO, USGS, FAD. NPS ™
NRCAN. GeoBass IGN -
Sgngss Sael, S48




. REPUBLIC OF TURKIYE
' MINISTRY OF

/ AGRICULTURE AND
X £ FO R EST RY TURKIYE CUMHURIYETTNIN YOZUNCO YiLI

Application Projects
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Scope of the Application Projects

v Selection of pilot plants for application projects

v Identifying the potential users of the recovered water

v' Determination of the effluent quality of WWTPs

v" Process selection of the recovery unit

v’ Site selection and field measurements of the recovery unit

v' Preparation of the application projects with project reports

#UretiminUreticininYiizyili



. REPUBLIC OF TURKIYE
' MINISTRY OF

} AGRICULTURE AND

’  FORESTRY

Tatlar WWTP Application Project

2 g
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Capacity:800.000 m3/day
v'Reason for selection:
v'Size of plant capacity
v'Presence of agricultural
lands
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Tatlar WWTDP treated wastewater reuse areas

Use Area Use purpose
Baskent OIZ Industrial process water
Anadolu OIZ Industrial process water
Baymina Energy Cooling Water

DSI Ankara Creek Irrigation

. Agricultural Irrigation Water
Kesiktas Regulator- I.Stage

DSI Ankara Creek Irrigation

Kesiktas Regulator- 1L Stage Agricultural Irrigation Water

Water Need

16,000 m?3/day
835 m?/day
13,108 m3/day

389,000 m?/day

243,000 m3/day

Water Resource

Groundwater

Groundwater

Ankara Creek

Ankara Creek

Ankara Creek

#UretiminUreticininYiizyili



s

* ¥ %% REPUBLIC OF TURKIYE
MINISTRY OF
AGRICULTURE AND
FORESTRY

MENHOL 5 (MEVCUT)
Son Gokeltme Gikis
Toplama Yapisi

Eqai.aa

— 70

$‘761 45

% EEE R a
[ saasesiM
Tz
-; j
N

I |

YENi BAGLANTI YOLU

+761.30

¥

E»?ez:ﬂ

YENI BAGLANTI YOLU

630 PE10ONG Cazibeli Sanayi Suyu iletim Hatti @
- = 3/
(L=14.600 m Q=30.000 m*/giin) f—
|
28

< 1
$2250 PE10OPNG Kesiktas Cazibeli Sulama Hatti
(L=19.100 m Q=390.000 m?/giin)

%500

YENi BAGLANTI YOLU

/

I
o
g
- 3
RIE
=y =
28
g
3
ERV/IES
e
I 3
52k
g%
g g
< =
g
g
ER

TURKIYE
. YUZYILI

10C

TURKIYE CUMHURIYETTNIN YOZUNCO YiLI

Tatlar WWTP Recovery Project
General Layout Plan
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vMalatVa WWTP A plication Project

Yo WSV NA -w'\-

Capacity: 135,000 m> /day
v'Reason for selection:
v Insufficient agricultural

irrigation water
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Malatya WWTP Recovery Project
General Layout Plan

.1

o i
{;ﬁ;—,«:;i; s

#UretiminUreticininYiizyili



s

23 % REPUBLIC OF TURKIYE "
:"'.2 MINISTRY OF TURKIYE 1@ x
/ AGRICULTURE AND - A7 YUZYILI (

* 7
\ - TURKIYE CUMHURIYETTNiN YOZONCD YL
" ¥ %%~ FORESTRY

RSOy

HIDROFOR ODASI g
&
2
“ 15700
3250 1000 3250 =TI o] 1000 14700 1 8
w 1 } 1 1 =
KORKULUK
B3
] L
5 KORKULUK KORKULUK
> N STy
ke 2
Pensiok % g
< 1230 x 2000, \_Penstok
o § 2000 x 2000
£
g ¢ _
2 1 B
= ‘ﬂ.ﬁ =
<
Penstok Ayarli Penstock
o[ 2900x 2000 /2900 x 2100
< =
F & g
]
KORKULUK g S
0 4 S S ‘m
3 © =)
§ .‘m == —
8350 A0 == = Penstok H
Penstok = = = = = = = = 1800 x 1800 o
/Jﬁl‘ | 2900x 2000 "-“ ) H S Ayarl Penstock “‘ i ® g
7| 2 2900 x 2100 |
% I
-
=] ‘-.. 2 ‘Iﬂ
2 8
PAN DASI
O ODAS! o s
s 22900 E
Penstok
| 2900 x 2000 UV ILE DEZENFEKSIYON o 2900 x 2100
3 “" BYPASS KANALI g "" ip
. |
% = | A
A T —1 T —1 | — | ———— _9
EE ER gz g8
KALDIRIM @ @ KALDIRIM @ @ |
. . .
0 8200 X 225 1800 215 225 1800 2125 2825 1800 225 2825 1800 2825 600
#. i ; 1 Unit (Filtration +

Disinfection) Plan

#UretiminUreticininYiizyili



AL, REPUBLIC OF TURKIYE

{:: , MINISTRY OF

W / AGRICULTURE AND
bt 7/ FORESTRY

\.“l* * ¥ &
ARy

 TURKIYE x
 YUZYILI | 1%

///3:}13'”\ TN TURKIYE CUMHURIVETT NiN YEZONC YIL

v’ Capacity: 35,000

m3/day

v'Reason for selection:
4 Drinking water

shortage experienced
in 2014
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NO

RECOVERY UNIT
1
2
3
TRANSMISSION LINES

COST ANALYSIS

COST SUMMARY OF RECOVERY UNIT AND TRANSMISSION LINES WORKS

SECTION

CONSTRUCTION WORKS
MECHANICAL WORKS
ELECTRICAL WORK

CONSTRUCTION WORKS OF IRRIGATION AND INDUSTRIAL WATER TRANSMISSION LINES

MECHANICAL WORKS OF IRRIGATION AND INDUSTRIAL WATER TRANSMISSION LINES

OPERATION EXPENCES
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Su Yonetimi Genel Miduaritigi N

KULLANILMIS SULARIN
YENIDEN KULLANIM ALTERNATIFLERININ
DEGERLENDIRILMESi PROJESI

HAVZA ON FiZiBiLITE RAPORU VE TASLAK
EYLEM PLANI

2019

The Used Water Potential of
each basin and the possible
reuse areas of the used waters
were determined. The reports

prepared at the
were converted into Provincial-
Based reports and shared with
the relevant units
(Municipalities,
Governorates)

were | YO

TURKIYE CUMHURIVETTNIN YOZUNCU YILI

AN, T.C. f“
X @ N Tanm ve Orman Bakanlig 3 @S%g

E 3u Yonetimi Genel Mudarliga |

L
N oy v .

KULLANILMIS SULARIN
YENIDEN KULLANIM ALTERNATIFLERININ
DEGERLENDIRILMESi PROJESI

iL DEGERLENDIRME RAPORU

2019
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v Public Service

v'Integration of Data into the National Water

Information System in accordance with the
Geographic Information System Studies Circular LS SUARN
YENIDEN KULLANIM

. . . . . . UYGULAMALARINA ILISKIN
v’ Opening Meeting, Training, Seminar and Closing REHBER DOKUMAN
Meeting

-4

Tarim ve Orman Bakanligl
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Conclusion and Recommendations
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» Turkiye's used water potential (10.3 billion m3/year) and its quality have been determined. Areas that can benefit from this
potential have been identified and it has been revealed that approximately halt of this potential can be used.
» As a result of the evaluation of all used water resources, annual reuse is recommended as:
» Agricultural irrigation of 3.3 billion m3 of water
» 49 million m3 of water in landscape irrigation
» 378 million m3 of water in industry
» 2 billion m3 of water in environmental use
» Feeding 57 million m3 of underground water resources
» 34 million m3 of water is indirectly used as drinking water

» Draft Action Plans have been prepated for each basin, taking into account the water problems that may be expetienced in the
long term, and the gains, risks and costs have been revealed.

» Application projects have been prepated for the provinces of Ankara, Malatya and Yalova.
» A guide document has been prepared to guide the institutions for future applications.

» An important step has been taken towatds establishing Turkey's strategy for reusing used water.
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THANK YOU

serhat.gunaydin@tarimorman.gov.tr
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