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Abstract

The recent outbreak of novel coronavirus disease 2019 has become a public health emergency
worldwide. The virus, SARS-CoV-2 is spread by human to human transmission via droplets or
direct contact. Although there is no evidence of its transmission from wastewater, the virus has been
discovered in wastewater. Recent studies showed that SARS-CoV-2 is very sensitive to oxidants
such as chlorine. Therefore, disinfection units of treatment plants need to be operated to avoid virus
existence in the environment. Moreover, the disinfection process is vital if treated water is going to
be used in irrigation. More than one-third of the effluents of wastewater treatment plants in Turkey
reaches to agricultural irrigation facilities. The majority of these waste water treatment plants do not
have a disinfection unit. Agricultural areas irrigated with treated wastewater have a rich crop pattern
in Turkey. Almost half of these agricultural areas used to grow raw-consumable products. Therefore,
disinfection units need to be operated properly and the facilities without disinfection unit should be
revised. Moreover, regulations are not comprehensive to prevent public health in terms of reuse of
wastewater in agriculture in Turkey. There are one regulation and one standard available considering
reuse of wastewater in irrigation but neither of them is not covering indirect reuse of treated wastewater
in the downstream. Therefore, to prevent public health it is needed to update regulations to include
indirect reuse of wastewater.
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Oz

Yakin zamanda ortaya ¢ikan Kovid-19 hastaligi sebebi ile diinya ¢apinda acil durum ilan edilmistir.
Yapilan aragtirmalar bu hastaliga yol agan SARS-CoV-2 viriistiniin damlaciklar vasitastyla veya temas
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yolu ile bulastigini1 gostermistir. Atiksular yoluyla bulagsmasina iliskin herhangi bir kanit olmamasina
kargin yapilan ¢alismalarda atiksulardaki varligi gosterilmistir. Ayrica, zarfli bir viriis oldugundan
klor benzeri oksidanlara kars1 dayaniksiz oldugu ortaya konulmustur. Dolayisiyla, viriisiin ¢evredeki
varliginin elimine edilmesi i¢in atiksu aritma tesislerinin dezenfeksiyon iinitelerinin ¢alistirilmasi 6nem
kazanmustir. Ozellikle aritilmis atik sular1 dogrudan veya dolayli olarak sulamada kullanilan tesislerin
desarj islemi Oncesi dezenfeksiyon uygulamasi yapilmasi hayati 6nem tasimaktadir. Tirkiye’deki
atiksu aritma tesislerinin {igte birinden fazlasinin suyu sulama tesislerine ulasmaktadir ve bu tesislerin
¢ogunlugunda dezenfeksiyon iinitesi bulunmamaktadir. Tiirkiye’deki aritilmis atiksular ile sulanan
arazilerin iriin deseni ¢ok cesitlidir ve yarisindan fazlasinda ¢ig tiiketilen iriinler iiretilmektedir. Bu
sebeple, dezenfeksiyon iinitesi bulunan tesisler uygun sekilde dezenfeksiyon iglemi uygulamalidir
ve dezenfeksiyon flinitesi bulunmayan tesisler revize edilmelidir. Ek olarak, kullanilmis sularin
sulama amacli tekrar kullanilmasi konusunda halk sagligini korumaya yo6nelik kapsamli bir mevzuat
bulunmamaktadir. Kullanilmis sularin sulama amagli yeniden kullanilmasi konusunda 1 adet mevzuat
ve 1 adet standart olmasina ragmen kullanilmig sularin mansaplandigi yerlerden dolayl olarak tekrar
kullanilmasini kapsamamaktadir. Dolayisiyla halk sagliginin korunmasi amaci ile kullanilmig sularin
dolayli olarak yeniden kullanilmasini kapsayan mevzuat hazirlanmalidir.

Anahtar kelimeler: Sars-Cov-2, Kovid-19, kullanilmis sularin yeniden kullaniimasi, sulama,
atiksu aritma tesisleri

Introduction

The major portion of the available water, around 70% in the use of agricultural
irrigation, globally (Pimentel & Pimentel, 2008). Therefore, it has been always an
issue to diversify water sources to irrigate. Since ancient times reuse of wastewater in
agriculture for crop irrigation has been applied (Angelakis & Synder, 2015). The main
reason for reusing brings many advantages. The main advantages of wastewater reuse
are an increase in agricultural productivity, reduction in energy need of production-
treatment, and distribution of water. Moreover, the reusing of wastewater nutrient
discharge into the environment decreases (EPA, 2012). Additionally, it is known that
to prevent water resources, the reuse of wastewater is an effective method (Manga
et al., 2001). Reusing wastewater is not only beneficial to decrease the need for
water sources but also gives the opportunity to irrigate during dry seasons or under
water shortage situations. On the other hand, dealing with wastewater may become
challenging since it includes the following pathogens and chemical substances shown
in Table 1.
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Table 1

Chemical and Biological Risks Associated with the Use of Raw Wastewater in
Agriculture (WHO, 2006)

Type of Risk
Biological ~ Bacteria ' E. coli, Vibrio cholerae, Salmonella spp.,

Shigella spp.

Helminths ! Ascaris, Ancylostoma, Tenia spp.

Protozoans ! Intestinal Giardia, Crysptospridium,

Virus ! Entamoeba spp. Hepatitis A and E, Adenovirus,
Rotavirus, Norovirus

Schistosoma ? Blood-flukes

Chemical Substance of sanitary interest Arsenic, Cadmium, Mercury Dioxins, Furans,
Heavy Metals > Hydrocarbons >  PCBs
Pesticides ! Aldrin, DDT

Note. 'Contact and/or consumption, 2Consumption.

During the 19" century, wastewater may did not include all pathogens and
chemicals listed in Table 1. However, transporting wastewater and disposing it to the
open peri-urban areas resulted in catastrophic epidemics of water-borne diseases like
cholera and typhoid fever (Felizatto, 2001). Accordingly, the importance of sanitation
promoted and organizations such as the World Health Organization (WHO) or the
Food and Agriculture Organization (FAO) investigated and published documents to
prevent such problems (Segui, 2004). These organizations still in duty and nowadays
they are trying to understand and help countries to deal with Covid-19 disease.

Coronavirus (officially SARS-CoV-2), which cause a respiratory disease
called Covid-19, was first detected during an epidemic in the city of Wuhan, China
on 12 December 2019, and then spread all over the World. Coronavirus, a family
member of Coronaviridae identified during 1960s’. Including SARS-CoV-2, Middle
East respiratory syndrome virus (MERS-CoV - 2012), and severe acute respiratory
syndrome virus (SARS-CoV, 2003 - China), highly pathogenic strains of Coronaviridae
family emerged within last two decades. The size of the coronaviruses is between
60 to 220 nm and they are enveloped single strained RNA viruses with crown-like
spikes on their surfaces (Naddeo & Liu, 2020). Especially for experts working on
water and wastewater, it is very important to have information about the ways of
spreading the virus, the problems it causes, and the measures that can be taken to
protect workers and public health. For this reason, WHO issued an information note
on 19 March 2020, covering viruses, water, public health, and hygiene (WASH),
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including coronavirus, as a contribution to existing infection prevention and control
(IPC) documents. It is stated in the information note that COVID-19 has two main
ways of transmission which are inhalation and contact. Respiratory transmission is
usually caused by the inhalation of viruses on the droplets that are spread around
the environment when an infected person coughs or sneezes. Additionally, scattering
of the viruses on the surrounding surfaces and getting contact with another person
is defined as another way of transmission (WHO, 2020). Although coronavirus has
been detected in wastewater and sludge samples (Kocamemi et al., 2020), there is
no satisfactory evidence that the virus has been transmitted through water sources
or wastewater. Additionally, studies on how long the surrogate coronavirus survives
in water and wastewater have pointed out different existence lifetime form month
to days (Casanova et al., 2009; La Rosa et al., 2020). However, considering that
the risk of infection will increase during epidemic diseases, it is beneficial to take
more protective measures for those who are at risk of coming into contact with raw
wastewater or wastewater (Medema et al., 2020). Coronavirus in an emerging issue
today but, a list of water-borne diseases transmitted directly or indirectly via water
listed below in Table 2 also needs to be considered especially in case of reusing
wastewater.

WHO published an initial guideline document, “Reuse of effluents: methods
of wastewater treatment and health safeguards” in 1973. The latest version of the
document published in 2006 and it gives an opinion to decision-makers on the
wastewater application. The main purpose of the document is the standardization
of the wastewater management within the specific objective of the country (WHO,
2006; Mara et al., 2007; Mara & Kramer, 2008). Additional to the WHO document,
FAO published wastewater quality guidelines to use wastewater in agriculture in
1987 and focused on the degree of restriction of water use of salinity, infiltration, and
toxicity parameters of specific ions. After that, the document updated in 1999 and
guided about treatment requirements and treated water reuse in agriculture (Ayers
& Wescott, 1985; Pescod, 1992). Not only WHO and FAO focused on the issue but
also Environmental Protection Agency (EPA) supports the idea of wastewater reuse
might have toxic effects on health and environment when it is used for irrigation and
published guidelines document in 1992 and updated the Guidelines for Wastewater
Reuse in 2012 with United States Agency for International Development (USAID)
(EPA, 2004; EPA, 2012).
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Table 2

Wastewater Related Water-Borne Diseases (Romero, 1996, Von Sperling, 1996,
Jiménez & Rose, 2009; Evans & Mara, 2011)

Disease Cause
Typhoid fever Salmonella typhi
Paratyphoid fever ? Salmonella paratyphi
Gastroenteritis ! Salmonella typhimurium
Cholera ? Vibrio cholerae
Bacillary dysentery > Shigella dysenteriae
Amebiasis 2 Entamoeba histolytica
Giardiasis ! Giardia duodenalis
Cryptosporidiosis Cryptosporidium
Cyclosporiasis > Cyclospora cayetanensis
Infectious hepatitis ! Hepatitis A
Gastroenteritis 2 Enterovirus, parvovirus, rotavirus
Infantile paralysis Poliovirus

Leptospirosis ! Leptospira icterohaemorrhagiae
Ear infections Pseudomonas aeruginosa
Scabies Sarcoptes scabiei
Trachoma Chlamydia trachomatis
Schistosomiasis 2 Schistosoma
Malaria Plasmodium
Yellow fever Flavivirus
Dengue Flavivirus

Note. '"Human and/or animal excrement, ZHuman excrement.

In Turkey, wastewater reuse in agriculture is partially regulated. The first
regulation accepted on December 1989, is a standardization of irrigation water
and called “irrigation water — TS 7739”. This standard applies to irrigation water
used in the culture of vegetable production, such as water of rivers, lakes, brooks,
artesians, spring and other water sources. It does not apply water used for the purpose
of drinking and commercial use. The second regulation is published by Ministry of
Environment and Forestry of Turkey in 2010, called technical procedure communiqué
of wastewater treatment plants given under annex 7 (TSE, 1989; Mevzuat, 2010).
However, both of the regulations do not cover pathogenic risks may occur due to de
facto reuse of wastewater in the downstream of the effluent. Nowadays, the importance
of the subject is rising since it is approved Sars-Cov-2 virus exist in wastewater and
increased the need of measure should be taken by governments.
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The main objective of this study is to reveal the results of the “Assessment of
Reuse Alternatives of Wastewater” project run by the Republic of Turkey Ministry
of Agriculture and Forestry, General Directorate of Water Management. Moreover,
sharing the situation of wastewater reuse in agriculture in Turkey and determining the
actions need to be taken.

Method

In the project 0o 2017/294533 run by Republic of Turkey Ministry of Agriculture
and Forestry General Directorate of Water Management “Assessment of Reuse
Alternatives of Wastewater”, municipal wastewater treatment plants (WWTPs) with
the equal or higher capacity of 2000 m?/d are focused between years 2017 to 2019.
At first 598 WWTPs identified and in addition to these facilities 3 smaller than 2000
m?/d capacity treatment plants included in the inventory and a total of 601 WWTPs
were evaluated. Moreover, the data of 328 irrigation facilities operated or transferred
by State Hydraulic Works (DSI) with more or equal to 1000 ha evaluated within the
project.

Municipalities, DSI and farmers are the main stakeholders of the project.
Many of the WWTPs are visited on-site and gathered detailed information about the
process and the current situation of the facilities. Furthermore, data request forms
sent to municipalities to share; quantity of water they treat within the last 3 years,
water loss rates, water reuse alternatives if it is already available and treatment plant
location information with General Directorate of Water Management. Moreover, to
have a better understanding of water quality, samples from the effluents collected and
analyzed by an accredited commercial lab.

One of the major reuse alternatives was using wastewater in agricultural
irrigation. Therefore, the literature reviewed and during on-site visits product pattern
of the available agricultural sites investigated and met with local people to understand
their needs. Geographical information systems used to evaluate the size of the
available agricultural area and to check the potential route of water transportation.

Results

The performed study showed that 384 of the total 601 facilities are in operation
in terms of inventory of the wastewater treatment plants. The number of WWTPs in
the project is 89, 78 are planned, 35 are under construction, 12 are not operating and
3 are under revision shown in Figure 1. Additionally, the number of WWTPs with
varying projected flowrates under 7 categories given in Table 3. It is figured that 258
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treatment plants applying advanced treatment with a total flowrate of 9.6 hm*/d which
is 49 % of the total treated wastewater covered within this project in a day in Turkey.
Moreover, 217 WWTPs having biological treatment and treat 5.2 hm*/d and it is 27
% of the total. There are also 17 stabilization ponds and 11 WWTPs with different
treatment techniques summarized in Figure 2.

M In Operation

12
35 |3

M In Project

W Planned

® Under Construction

H Not Operating

W Under Revision

Figure 1. Condition of WWTPs in Turkey with an equal or higher capacity of 2000
m¥/d.

It was evaluated that the total flowrate of wastewater treated by 601 WWTPs
is 7113 hm?/year. The reuse option is available for 5615 hm?/year wastewater. In
other words, the amount of wastewater that is not possible to reuse is 1498 hm?/year.
Although the reuse option is available, in some cases depending on priorities of the
stakeholders 47 % of the total wastewater, 3375 hm?/year is recommended to reuse.
Furthermore, 60 % of the amount of wastewater recommended to reuse, 2026 hm?/
year, is available for agricultural irrigation. In addition, 774,679 m*/year wastewater
pointed to reuse in landscape irrigation.

Table 3
Number of WWTPs with Different Flowrates

No Projected flowrate (m*/d) Amount

1 <2.000 3

2 =2.000 15

3 >2,000 — 5,000< 193

4 >5,000 — 10,000< 131

5 >10,000 — 50,000< 180

6 >50,000 — 100,000< 40

7 >100,000 39
TOTAL 601
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Agricultural reuse of wastewater has a high potential in Turkey. But, it should
be applied carefully. Analyzes in the effluent of the wastewater treatment plant have
shown that wastewater will have to be subjected to additional treatment before it can
be reused even if it is currently treated. It is found that salinity of wastewater is high
and incorrect reuse of high salinity wastewater cause salting in the soil. Moreover,
microbiologically effluent waters may be a problem in terms of fecal coliform and
Escherichia coli. De facto reuse of 221 treatment plants” effluents with a total inflow
rate of 6.7 hm?/day are already in use in agriculture. Unfortunately, the result of this
study showed that both treatment plants and regulations need to be improved.

The total irrigated area of Turkey is around 6.5 million ha out of the irrigable
area. In the activity report (2018) published by DSI, there are 320 irrigation facilities
(2.27 million ha) with an area of 1000 ha and more delegated to irrigation unions in
charge of operation-maintenance and management responsibilities. 1.8 million ha,
28% of 6.5 million ha, irrigation facilities operated by the unions indirectly irrigated
by wastewater. Provided that in winter and autumn season wastewater is stored in
order to be reused, 13% which is around 245,000 ha (as a comparison, 1.56 times
bigger than Harran Irrigation) of the irrigated areas of the facilities operated by the
unions can be potentially irrigated with the wastewater shown in Figure 2.

Potential of area irrigated by used water in Turkey based on basin
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Figure 2. Trrigation area in de facto use of wastewater in Turkey.
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Firat-Dicle and Gediz river basins almost cover 40% of 1.8 million ha area.
There is a wide variety of product patterns in the irrigation areas. For instance, wheat,
barley, sunflower, sugar beet, melon, vegetable, fruit, vineyard, citrus, cotton, olive,
sesame, corn, etc. many products are irrigated with wastewater. Moreover, it is known
that treated wastewater from 92 out of 221 treatment plants is in use to irrigate raw
consumable vegetables. Additionally, 50 WWTPs" effluent with the total flowrate of
1.4 hm®/day flow through dams and the majority of them are irrigation dams.
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& 250 10000000 g
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% 150 6000000 &
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Figure 3. Flowrate and number of WWTPs according to their treatment process.

Only 53 WWTPs with the total flowrate of 1.3 hm’/day in Turkey include
disinfection unit between 601 of them. Treatment plants of 221 which are already in
use to irrigate, only 42 of them have disinfection unit.

Discussion and Conclusion

The purpose of this study is to define the current situation and evaluation of
actions need to be taken in Turkey in terms of reuse of wastewater in agriculture.

The recent outbreak of coronavirus disease in 2019 has become a public
health emergency worldwide. The virus, SARS-CoV-2 is spread by human to human
transmission via droplets or direct contact. Although there is no evidence of its
transmission from wastewater, the virus has been discovered in wastewater. Recent
studies showed that SARS-CoV-2 is very sensitive to oxidants such as chlorine.
Therefore, disinfection units of treatment plants need to be operated to avoid virus
existence in the environment. Moreover, the disinfection process is vital if treated
water is going to be used in irrigation. More than one-third of the effluents of
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wastewater treatment plants in Turkey reaches to agricultural irrigation facilities. The
majority of these WWTPs do not have a disinfection unit. Agricultural areas irrigated
with treated wastewater have a rich crop pattern. Almost half of these agricultural
areas used to grow raw-consumable products. Therefore, disinfection units need to
be operated properly and the facilities without disinfection unit should be revised.
The disinfection process is important to kill not only the SARS-CoV-2 virus but also
especially to destroy pathogens of water-borne diseases.

It is clear that this virus includes uncertainties about infection through
wastewater reuse in agricultural irrigation. More detailed research studies should be
carried out on this subject. However, this shows that it is an undeniable fact that
the process from the wastewater treatment plant to the agricultural irrigation and
consumers should be improved and implemented, with a holistic approach to the reuse
of treated wastewater, especially in the case of an outbreak. There are one standard
and one regulation in terms of reuse of wastewater in irrigation in Turkey. The first
regulation called “irrigation water standard” includes several chemicals but does
not cover microbiological parameters. The second regulation, “technical procedure
communiqué of wastewater treatment plants given under annex 7”, published by the
abrogated Ministry of Environment and Forestry of Turkey in 2010, and it sets both
chemical and biological limits. However, the second regulation only covers direct
effluent reuse of treated wastewater. In other words, it does not include de facto reuse
of treated wastewater in the downstream. It is inevitable to reuse treated wastewater
indirectly in agriculture which may end up with public health tragedy. Therefore, to
prevent public health it is needed to update regulations to include indirect reuse of
wastewater.

Disinfection process is a vital application in water treatment but, it is also very
complicated. Even the aim is protecting public health by disinfection it may end up with
formation of disinfection by-products (DBPs), toxic substances in water. Although
literature is rich with studies focusing on DBPs formation from natural organic matter
(NOM) and in fresh waters, there is still limited information about DBPs formation
and speciation from effluent organic matter (EfOM) in treated wastewater effluents.
The EfOM of treated wastewater includes more nitrogen-containing compounds
than NOM (e.g N/C mass ratios of EfOM and NOM are ~ 0.20 and 0.01-0.06,
respectively). Additionally, the concentrations of bromide and iodide are higher in
wastewater effluents compared to surface waters. Thus, formation of iodinated and
brominated DBPs which are more toxic than their chlorinated analogues is favored.
Therefore, water quality data and reuse application need to be considered to decide
on the suitable disinfection process.
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Treated wastewater is an important alternative to a water source, especially
when it comes to the top of climate change adaptation strategies. While these waters
will have strategic importance in the water supply in the future, it is obvious that they
contain some health risks. However, taking the necessary steps to eliminate these
risks has become an indispensable necessity in today’s conditions.
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Extended Turkish Abstract
(Genisletilmis Tiirk¢e Ozet)

Kovid-19 Pandemisi Cercevesinde Tiirkiye’de Kullanilmis Sularin Tarimda Yeniden
Kullanilmasinin Degerlendirmesi

Diinya iizerinde sularin %70’i tarimsal sulama amaci ile tiiketilmektedir. Bundan dolay1
alternatif su kaynaklarinin tarimsal sulamada kullanilmasi her zaman giindeme gelmis ve antik ¢aglar
da dahil bitkiler kullanilmis sularla sulanmistir. Kullanilmis sularin tekrar kullanilmasimin ¢esitli
avantajlart vardir. Tarimsal verimin artmasi, kullanilmis suyun aritilmast ve dagitimi igin gerekli
enerjinin azaltilmasi baslica avantajlar1 arasindadir. Ek olarak, atiksular ¢evreye daha az miktarda
desarj edilir. Ancak, kullanilmis sularin tehlikeli kimyasal maddeler ve patojenik mikroorganizmalar
icermesi sebebiyle geri kullaniminda dikkatli olunmasi gerekmektedir.

19.yy’da kullanilmig sularin kentlerin ¢evresindeki alanlarda yeniden kullanilmasi kolera ve
tifo epidemisine sebep olmustur. Sonrasinda, sanitasyonun onemi artmis ve Diinya Saghk Orgiitii
(WHO), Gida ve Tarim Organizasyonu (FAO) ve Cevre Koruma Ajanst (EPA) vb. kurumlar konu
iizerine ¢aligmalar yapmis ve kilavuzlar yayimlamislardir. Yayimlanan kilavuzlarda; atiksularin
tarimsal amacli tekrar kullanilmasinda, kullanilmis sulara uygulanmasi gereken aritma metotlari ile
suyun ulastirilmasi gereken kalitesi ig¢in kimyasal ve biyolojik parametreleri detayli olarak ortaya
konmustur.

Yakin zamanda ortaya ¢ikan Kovid-19 hastalig1 sebebi ile diinya ¢apinda acil duruma gegilmis
ve Diinya Saglik Orgiitii tarafindan pandemi ilan edilmistir. Yapilan arastirmalar bu hastaliga yol agan
SARS-CoV-2 viriisiiniin damlaciklar vasitasiyla veya temas yolu ile bulastigini gostermistir. Atiksular
yoluyla bulagmasina iliskin herhangi bir kanit olmamasmna karsin atiksulardaki varligi yapilan
calismalarda gosterilmistir. Ayrica, viriisiin klor benzeri oksidanlara kars1 dayaniksiz oldugu ortaya
koyulmustur. Dolayistyla, viriisiin ¢evredeki varliginin elimine edilmesi igin atiksu aritma tesislerinin
dezenfeksiyon iinitelerinin ¢aligtiritlmasi 6nem kazanmustir.

T.C. Tarim ve Orman Bakanligi, Su Yonetimi Genel Midiirliigii tarafindan yiiriitiilmis olan
“Kullanilmig Sularin Yeniden Kullanim Alternatiflerinin Degerlendirilmesi” projesi kapsaminda
Tirkiye’deki 2000 m*/giin ve daha yiiksek kapasiteli 598 atiksu aritma tesisi ile 3 adet daha diisiik
kapasiteli olmak tizere toplam 601 atiksu aritma tesisi, toplam atiksu aritma kapasitesi 19,5 hm?/
giin, degerlendirmeye alinmistir. Bu tesislerden 384 tanesinin isletmede oldugu tespit edilmistir.
Ayrica, degerlendirmeye alinan tesislerin 258 tanesinin, 9,6 hm*/giin debi ile ileri aritma tesisi oldugu
belirlenmistir. Biyolojik aritma tesislerinin sayisinin ise 217 oldugu ve toplam 5,2 hm?*/giin debiye
sahip oldugu goériilmiistir. Yiriitilen projede aritilan toplam atiksuyun %47’si yani 9,2 hm?*/giin
aritilmis atiksuyun geri kullanimi 6nerilmistir. Yeniden kullanilmasi 6nerilen sularin ise %601, 5,6
hm?/giin, tarimsal sulama amagh kullaniminin uygun olacag: ifade edilmistir.

Tiirkiye nin toplam sulanabilir alan1 yaklasik 6,5 milyon ha’dir. DSI tarafindan yayimlanan
raporda (2018), 1000 ha ve daha fazla isletme-bakim ve yonetim sorumluluklarindan sorumlu
sulama birimlerine devredilmis 320 sulama tesisi (2,27 milyon ha) bulunmaktadir. 1,8 milyon hektar,
6,5 milyon hektarin % 28’1 olup, kullanilan su ile dolayli olarak sulanmaktadir. Kis ve sonbahar
mevsiminde kullanilan suyun yeniden kullanilmak iizere depolanmasi sartryla, birlikler tarafindan
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isletilen tesislerin sulanan alanlarinin % 13°{ [karsilastirma olarak 245.000 ha (Harran Sulamadan
1,56 kat daha biiyiik)] kullanilmis su ile sulanabilecek potansiyeldedir. Giincel olarak 221 atiksu
aritma tesisinin ¢ikis sularinin fiili olarak tarimsal amagli kullanildigi belirlenmistir. 92 tesisin aritilmis
atiksularinin ¢ig tiiketilen sebzelerin yetistirildigi alanlarda kullanildig1 tespit edilmistir. Ayrica 50
atiksu aritma tesisinin ¢ikis sularinin sulama amach kullanilan barajlara mansaplandig belirlenmistir.
Cikis sularmin tarimsal alanlarda kullanildigi belirtilen 221 tesisin yalnizca 42 tanesinde dezenfeksiyon
tinitesi bulunmaktadir.

Bu ¢alismanin amacr aritilmig atiksularin tarimsal amagli kullanilmasi agisindan Tiirkiye’deki
giincel durumu ve atilacak adimlari belirlemektir. Ozellikle aritilmus atik sular1 dogrudan veya dolayl
olarak sulamada kullanilan tesislerin desarj islemi oncesi dezenfeksiyon uygulamasi hayati dnem
tagimaktadir. Tiirkiye’deki atiksu aritmatesislerininigte birinden fazlasinin ¢ikig suyu sulamartesislerine
ulagsmaktadir ve bu tesislerin ¢ogunlugunda dezenfeksiyon tinitesi bulunmamaktadir. Dezenfeksiyon
tinitesi bulunan tesislerin de bir kism1 dogru sekilde isletilemez iken bir kismi dezenfeksiyon islemi
uygulamamaktadir. Tiirkiye’deki aritilmis atiksular ile sulanan arazilerin iiriin deseni ¢ok ¢esitlidir ve
yarisindan fazlasinda ¢ig tiiketilen iiriinler iiretilmektedir. Bu sebeple, dezenfeksiyon iinitesi bulunan
tesisler uygun sekilde dezenfeksiyon islemi uygulamalidir ve dezenfeksiyon {initesi bulunmayan
tesisler revize edilmelidir. Ek olarak, kullanilmig sularin sulama amagli tekrar kullanilmasi konusunda
halk sagligini korumaya yonelik kapsamli bir mevzuat bulunmamaktadir. Kullanilmis sularin sulama
amagli tekrar kullanilmasi konusunda 1 adet mevzuat ve 1 adet standart olmasina kargin kullanilmis
sularin mansaplandigi yerlerden dolayli olarak tekrar kullanilmasini kapsamamaktadir. Dolayist ile
halk sagligiin korunmasi amaci ile dolayli olarak kullanilmig sularin yeniden kullanilmasini kapsayan
mevzuat olusturulmalidir. Aritilmis atik su, 6zellikle iklim degisikligine uyum stratejileri konusunda
hayati bir su kaynagi olarak dnemli bir alternatiftir. Bu sular gelecekte su temininde stratejik bir 6neme
sahip olsa da, baz1 saglik riskleri i¢erdikleri agiktir. Ancak, bu riskleri ortadan kaldirmak igin gerekli
adimlart atmak giiniimiiz kosullarinda vazgegilmez bir ihtiyag¢ haline gelmistir.




