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EXECUTIVE SUMMARY  

Environment 

 

1. The feasibility studies of Diyarbakır and Batman WWTPs have little raw Water quality 

and quantity data and the designs are not based on real field data. The primary 

sedimentation tanks are constructed or assumed in the designs without knowing the 

actual carbon/nitrogen ratios of the raw Water. 

2. Simple measurements such as the yearly raw wastewater temperatures are not 

measured and the designs are based on assumed wastewater temperature values. 

For example the design of Diyarbakir extension was based on 10 C. 

3. Extra processes that are not needed are included in the design. This will bring high 

maintenance and operational costs to these plants. The plants with sophisticated 

equipment with high maintenance costs may not be operated in this region. Example: 

Diyarbakır WWTP Extension as described in the feasibility study. 

4. Siirt WWTP is operational. Improvements in operation are needed. The remaining 

pollution sources such as the house connections to the storm water channel has to 

be diverted to the WWTP. The slaughter house has to be removed in a location 

where its effluent can be received by the WWTP. 

5. The analysis performed by ENCON are satisfactory he mass balances for each 

sampling point should be made and the pollution loads at each section of the study 

zone should be calculated. 
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1. INTRODUCTION  

The map of the area visited: 

 

 

Figure 1 : Map of the project area  
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Schedule of the Third Site Visit 

Table 1 : Short accounts of meetings  

Date Persons met Institution  Met by Main Topics / Observations 

03.06.2009 The DSI staff in 

Diyabakēr. The 

new chemist who 

will make the 

analysis of the 

samples in the 

region 

DSI PIU and 

ENCON 

The program of the visit. Past 

data on water analysis 

supplied by DSI. 

03.06.2009 Mayor of 

Diyarbakēr. 

The General 

Manager of 

DISKĶ 

The personnel 

operating the 

Diyarbakēr 

WWTP. 

Diyarbakēr 

Municipality 

PIU and 

ENCON 

The operational costs of the 

existing WWTP, its 

extension. The water 

unaccounted for. The 

percentage of  Diyarbakēr 

homes metered.  

04.06.2009 The Mayor of 

Batman .  

The engineers of 

Batman 

Municipality. 

Passavant ï

Roediger 

engineer on site. 

Batman 

Municipality 

PIU and 

ENCON 

The phases of the Batman 

WWTP. The financing of the 

second phase. Relations with 

KfW. Application 

requirements for IPA. The 

process selected for the first 

phase. The duration of the 

construction. 
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Date Persons met Institution  Met by Main Topics / Observations 

05.06.2009 The private 

company 

representatives 

operating the Siirt 

WWTP 

,(Remondes). The 

operator of the 

plant and Siirt 

Municipality 

Personnel 

operating the 

plant 

 and 

ENCON 

 

08.06.2009 The 

undersecretary 

MoEF.   The staff 

of  MoEF related 

to the Ilēsu 

project.   

MoEF PIU and 

ENCON 

The situation of the water 

monitoring program in the 

field. The feasibility report of 

the second phase of 

Diyarbakēr. The extension of 

the Batman WWTP and the 

operation of Siirt WWTP. 

08.06.2009 DSI, ENCON 

and IPA 

personnel 

DSI PIU A presentation was given on 

the site vist. 
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1 ENVIRONMENT  

 

Priorities  

The main objectives of this visit were: 

1. To check the advances made in the extension phase of Diyarbakēr WWTP 

2. To check the advances made in the first phase and the execution of Batman WWTP 

3. To check the operation of the newly constructed Siirt WWTP. 

4. To check the water quality monitoring data collected by ENCON 

5. To check the studies made in the estimation of the non-point sources. 

The Site Visit 

¶ The site visit started with DSI X. Section in Diyarbakēr on 3rd
 of July, 2009. A short meeting was held with the new chemist 

who will make the analysis of the pollutants that will be monitored in the region.  

¶ Diyarbakēr Municipality visited on 3
rd

 of July 2009.  The Diyarbakēr WWTP was visited in the afternoon. 

¶ On 4
th
 of July, 2009, Batman Municipality was visited. In the afternoon the iste where the WWTP will be constructed was 

visited. 

¶ On 5
th
 of July, 2009, Siirt WWTP was visited in the morning. The Municipality was visited in the afternoon. 

¶ On 8
th
 of July, 2009, The MoEF was visited. A meeting was held in the MoEF and a presentation of the results of the site visit 

were presented.  In the afternoon a meeting was held in DSI where again a presentation of the meeting was presented to DSI, 

ENCON and the IPA staff. 

1.1.1 Contacts with PIU 

PIU personnel was present in the site visits and in the meetings held in Ankara. 
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Comments by TOR 

 
Evaluation by CoE,  11 June, 2009 

Table 2. Measures to be u ndertaken before start of construction and TORs. TORs related to ENV_Water  

 

2. ENVIRONMENT  

2.1  MEASURES TO BE COMPLETED                                          STATE OF COMPLETION                                      REMARKS  

a. Agreement  on  the construction of the three-

staged waste water treatment plants in Diyarbakir, 

and Batman showing that these are being 

implemented in line with the FAM agreement 

(EU standards for sensitive areas), approved by 

the Subcommittee for Environment (ñCoE-Eò).  

Completed There  is an agreement by all parts on the 

construction of the three-st aged wastewater 

treatment plants.   

Diyarbakēr Municipality has applied for the IPA ( 

Instrument for Pre-accession Assistance) and 

they have submitted their application forms.  

Their application will be responded 2.5 months 

later and the bid process can start about 1 years 

later.  The bid process is expected to last for 9 

months. The construction of the second phase 

may start in 2010. The feasibility report  is being 

re-evaluated and is expected to be upgraded by 

IPA and the MoEF (Ministry of Environment 

and Forestry).  

 

Batman will apply for the IPA aid.  The city has 

enough population to be eligible for this 

support.. During our visit the new Mayor 

instructed the chief engineer who is in charge of 

the WWTP project to apply for the IPA 

assistance. However, because of their late 

application, their request will be evaluated in 

September 2009 by IPA. If the project is 

completed in November 2009, the bid process 
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wil l take about 9 months to complete. If the 

construction lasts for about 2 years, the 

completion of the construction of the second 

phase is expected to be in 2013. The MoEF has 

decided to have a meeting with Batman 

Municipality and KfW about the details of the 

second phase of the WWTP and ways of 

financing it.  

 

 

The Siirt Wastewater Treatment Plant is 

constructed and is in operation. The operation 

data of this plant is being reported by Encon. 

During the visit of the plant, a meeting was held 

with the company  (Remondes) that operated the 

plant. Although the company  is not responsible 

to remove and report the nitrogen and the 

phosphorous compounds, they have agreed to 

increase the aeration tank volume to a second 

tank  ( to increase the sludge retention time to 

produce stable sludge) and to increase the air 

amount to oxidize (nitrify) and denitrify the 

nitrogen compounds. The rainwater channel 

which carries domestic  sewage will be diverted 

into the WWTP  by a channel to be treated 

before it is discharged into  Tigris.The other 

sources of pollution (such as the slaughter house 

effluents) will be connected to the treatment 

plant. 

 

 

b. The Siirt Wastewater Treatment Plant is already Completed The operational data of the Siirt WWTP is 
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constructed. The operation data of this plant is 

needed. (Inlet wastewater temperatures, inlet and 

effluent quality data mainly: BOD, COD, SS, 

TKN, NO3N, TP, Alkalinity) 

being obtained.. Encon keeps on taking 

samples from the inlet and the outlet of the 

plant. and analyzing them. The company that 

operates the plant has agreed to change the 

operational mode of the plant to remove the  

nitrogen compounds to a level less than 10 

mg/L (EU discharge standards for sensitive 

zones). The plant has the capacity to 

accommodate the loads being received. 

 

c.  Similarly, the operation data of the existing 

Diyarbakēr preliminary wastewater treatment 

plant is required. 

Completed ENCON gathers the operation data of the 

existing waste water plant which can achieve 

preliminary treatment. The data collected so 

far from the raw water analysis and from the 

effluent of the primary sedimentation tank 

clarify  the availability of the carbon required 

for the denitrification of nitrogen in the 

second phase of the project. The details of this 

study are given in the report. 

d. The latest position of KfW, the Ministry of 

Forestry and Environment and the Batman 

Municipality in the process selection of the 

Batman Plant needs to be known. Raw wastewater 

quality data of Batman must be measured at 

different time intervals, to see the load 

fluctuations that will be received by the plant. 

Especially, the data on the carbon and nitrogen 

fluctuations is required to decide on the kind of 

process to be selected.  

Completed The MoEF approved the feasibility study of 

the extension of the WWTP in Diyarbakir. 

The approval covers the design of the first 

and the second phase of the WWTP. The first 

phase construction has started. KfW will send 

the first payment for the first part of the plant 

on 11 June 2009.  The financial support for 

the second phase will be studied in a meeting 

among KfW the Batman Municipality and 

MoEF. The Batman Municipality has also 

decided to apply for IPA ( Instrument for Pre-

accession Assistance). 

e. Data on the existing Tigris Water Quality is Completed The measurements are made by Encon as 
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needed. It is very important that this data is 

measured throughout the year. The sampling point 

locations, the frequency, the parameters that must 

be measured were explained in the previous 

reports. The measurement of these data before and 

after the construction of the treatment plants will 

show the impact of the measures taken on the 

water quality of the Tigris River. 

described in the previous reports .and the 

collected data is presented in a quarterly 

report. The improvements that are necessary 

in the report (such as the requirement for the 

analysis of the reported values and some 

minor corrections )are explained in a meeting 

in Ankara. The way to calculate the pollution 

loads based on the data reported was 

explained. Encon will make the necessary 

calculations and corrections and will report in 

a week time.  

f. To be able to measure the non-point pollution 

sources, data has to be collected on the kind and 

amount of agro-fertilizers used in the area. The 

method suggested to estimate the non-point 

pollution sources depends on a simple mass 

balance that requires information on the quality 

and flow rate in different segments of the Tigris 

River. 

Completed Encon has started to collect and report the 

data on non-point sources. Since the irrigation 

period has just started the analysis of the data 

that will be collected in this season will be 

crucial. The way that the data collected will 

be analyzed is explained to Encon in the 

Ankara meetings held on 8
th
 of June 2009. 

Encon will also report on the amount of 

fertilizers purchased and applied in the region. 

The run off water flow rates and run-off 

quality is being reported. 

(ca) E-28 Monitoring  

(cb) The PIU will conduct a monitoring 

program of water quality in Tigris and its 

tributaries and in the reservoir. Parameters to 

measure, points of measuring, frequency to be 

determined in cooperation with CoE. 

Completed PIU has started the water monitoring program 

in Tigris and its tributaries. The program 

consists of 49 sampling locations including 

the influents and the effluents of the 

wastewater treatment plants. The parameters 

requested are being measured. Some  minor 

corrections in the measured values have been 

requested from Encon. Also it was requested 

that the report should not only have measured 

values but would include evaluation of the 
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results. Encon will submit the pollution loads 

from point and non-point sources calculated 

using their reported measurements in a week 

time. 

 

 

 

Conclusions and Recommendations 

 

¶ The feasibility study for the second phase of Diyarbakēr WWTP needs to be reviewed. The design needs to be based on real field 

data. 

¶ The construction of the first phase of Batman WWTP has started. The financing of the second phase of the treatment has to be 

considered urgently. As a result of site visit, the Municipality will apply for the IPA aid. MoEF will hold meetings with KfW and 

Batman Municipalities. 

¶ The Siirt WWTP will be operated  as a nitrifying and denitrifying plant and will reduce the total nitrogen (YN) less than 10 mg/L. 

By taking the second tank into operation, the sludge age of the plant will increase, producing more stable sludge, without fly and 

odor problems. 

¶ ENCON will improve the quarterly report on monitoring water quality by calculating the loads on the Tigris River using the,r 

monitoring data. The non-point source calculations and the effect of fertilizers and their quantities will also be included in their 

reports. 
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2  SITE VISIT REPORT  

2.1.1     Introduction  

The purpose of the visit was to study how the wastewater monitoring program was 

carried out and to see the latest developments in the commitments, constructions and 

operation of the wastewater treatment plants in Diyarbakēr, Batman and Siirt.  

During the meetings with the mayors and the general managers of the local water 

administrations, questions on: 

Á the operational costs of the treatment plants,  

Á their water revenues,  

Á cost of 1m3 of water,  

Á the percent unaccounted for,  

Á their intensions on the extensions of the wastewater treatment plants to a 

nutrient removal stage were asked. 

 

2.2  Visit to Diyarbakēr DSI Headquarters 

 

After arrival to Diyarbakır, the team visited the DSI quarters to learn about the latest 

situation in the water quality program. A new chemist will do the required water analysis and 

the laboratory is willing to serve the other cities around the region. The chemist who will do 

the analysis joined all the site visits. 

 

2.3 Diyarbakēr Municipality Visit on June 3, 2009. 

 

Diyarbakır municipality was visited on 03 June 2009.  The mayor attended the meeting 

together with Yaşar Sarı, the General Manager of DISKI.   

Yaşar Sarı mentioned that the maintenance costs of the preliminary treatment plant that 

they are operating (inlet works, raw and fine screens, aerated grit chamber and the primary 

sedimentation tank, gravity thickener, 2 digesters and filter press) is very high and costs 

about 3 million TL/year. They are still paying the debt of the preliminary treatment plant and 

will continue till 2030. 
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The mayor said that they know that the treatment plant will help to reduce the pollution of 

Tigris. He pointed out that there are other pollution sources such as the run-off from the 

irrigation of the fields. He also pointed out the river basin is disturbed by sand excavations. 

 

Yaşar Sarı mentioned that they are collecting 99 % of the sewerage of the city. The cost of 

water is 1 TL until 20 m3. Before they were charging 1 TL until 10 m3. 

 

The Municipality has applied for IPA funds and the submission is this month. They are 

waiting for the approval of their feasibility study by the Ministry of Environment and Forestry. 

Their Environmental Impact Assessment report is completed.  

 

2.4 Diyarbakēr Wastewater Plant Visit 

 

The Diyarbakir WWTP was visited the same day.  A meeting was held by the engineers and 

the operators. The expansion of the plant to remove carbon, nitrogen and phosphorous was 

discussed. The operators brought up their suspicions of having digesters dedicated for 

waste activated sludge digestion. They said they are having enough problems with primary 

sludge digestion which is much easier to digest. Their digestion suffers from low pH values 

due to alkalinity consumptions (pH = 5 ).  The possibility of producing stable sludge in the 

next phase by increasing the aeration tank size was discussed. This will eliminate the need 

for digesting the waste activated sludge. Also the importance of measuring the raw 

wastewater quality was mentioned. The importance of readings parameters as simple as 

temperature was mentioned. The change in design by increasing the minimum temperature 

to 12 C was also mentioned. There is still no continuous wastewater temperature readings 

in Diyarbakır. The water quality measurements made by Encon were discussed. The 

measurements show that the carbon-nitrogen ratios are low and the construction of 4 new 

digesters for primary sludge (and to construct another 4 digesters for the waste activated 

sludge stabilization) is questionable. It was mentioned that the design should be based on 

real raw water measurements. 

It was decided that the raw and effluent wastewater samples will be taken by the treatment 

operators and will be given to the DSI laboratories in Diyarbakır. The DSI laboratory has a 

new chemist who can now make the TKN and the other analysis, using the new equipments. 
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2.5 Diyabakēr STP Cowi Design Parameters 

The following design parameters  for the Diyarbakēr WWTP are quoted from the 

feasibility report of Cowi (2009). 
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The values given in these tables can be calculated using the mass balances shown in the 

following table: 
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AS DESIGNED BY COWI

Q_PST used= 246,700   m3/d Q_FC used= 399,000   m3/d

Volume= 12,960     m3 % BOD removalUsed in Design

tR at 246 700 1.26          h 29.2% 20%

tR at 196 677m3/d 1.58          h 31.9% 20%

p 99 Table 77 p 71 Table 49 BIOLOGICAL TREATMENT FC

Q des= 196,677           PST 196,677       205,527    

BOD 337 269.4 268            

COD 674 539.2 537            

SS 368 183.9 183            

TN 67 60.6 60.3           

TP 13 11.8 11.8           

p 69 T able 47 p 70 Table 48 Req DN cap= 0.148   

BOD 66,280              52,980         55,099       

COD 132,560            106,049       110,291     

SS 72,377              36,171         37,618       

TN 13,177              11,913         12,389       

TP 2,557                2,326            2,419         

 %4.5 from supernatants added after PST !

 Q= 8,850         m3/d

 mg/L kg/d

 An amount of % 4.5 of the flow added as supernatant return BOD 268            2,372         

COD 537            4,753         

SS 183            1,620         

TN 60.3           534            

TP 11.8           104            

 

As seen in the above analysis the BOD removals in the primary sedimentation tank was 

chosen as 20% at different flowrates. Using corrected SS (suspended solids) and BOD 

removal rates, the following table is obtained. The loads from the sludge dewatering were 

calculated using the same assumption used in the feasibility study (4.5% of the load that 

comes out of the PST) 
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DESIGN USING A SEDIMENATION TANK OF TOTAL VOLUME OF 12 960 m3

Q_PST used= 196,677   m3/d    

Volume= 12,960     m3 % BOD removal 

tR at 196 677m3/d 1.58          h 31.9% 

p 99 Table 77 p 71 Table 49 BIOLOGICAL TREATMENT FC

Q des= 196,677           PST 196,677       205,527    

BOD 337 229.6 229.6

COD 674 459.2 459.2

SS 368 250.7 250.7

TN 67 45.7 45.7

TP 13 8.9 8.9

New Loads New Loads Req DN cap= 0.115   

BOD 66,280              45,160         47,192       

COD 132,560            90,319         94,383       

SS 72,377              49,314         51,533       "

TN 13,177              8,978            9,382         

TP 2,557                1,742            1,820         

 %4.5 from supernatants added after PST !

 Q= 8,850         m3/d

 mg/L kg/d

BOD 229.6 2,032         

COD 459.2 4,064         

SS 250.7 2,219         

TN 45.7 404            

TP 8.9 78               

 

 

 

 

  

2.6  The Selected Design Loads 

 

Different flow rates were chosen in the design of the treatment plant units. The flow rates 

used in the design of primary clarifiers was not clearly stated. 

The hydraulic design of primary sedimentation tanks were based on an average flow of 

10,286 m3/h (246 000 m3/d) whereas, the load calculations were made for a flow of 196 677 

m3/d entering into the PST with  BOD = 337 mg/l and TN = 67 mg /L and it was assumed 

that the PST removes 20 % of this load at a residence time of 1.26 hours. 

The final clarifier (FC) was designed for a flow of (399 000 m3/d) twice the design flow rate 

of the aeration tanks ( 205 527 m3/d, PF (peak factor)= 205 527/ 339 072 m3/d  = 1.94 ) 

The city of Diyarbakir is not expected to have such a high peak factor. 
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2.7 Calculation of Pollutant Loads and the ReturN Flow Loads 

 

The return flows from the sludge processing units (supernatants) are combined with the 

effluent of the primary sedimentation tank (PST). The usual practice would be to feed the 

supernatants that contain high amounts of suspended solid (SS) into the inlet of the PST.  

This way the SS loads on the aeration tank could be reduced. The pollution loads returning 

from the sludge processing units were calculated assuming that they have an equivalent 

load of 4.5 % of the flow that leaves the PST. The correct way of calculating would be to use 

the % BOD and SS capture values for each sludge dewatering equipment and sum the 

supernatants that form as a result of the mass balances around each process unit. Since 

this will change the loads at the inlet of the treatment the correct estimations should be done 

by trial and error. 

2.8 Primary Clarifier Retention Time  

 

It is also noted that the % reduction of BOD and COD in the PST was chosen as 20% for a 

retention time that is planned for 2040. Even for 1 h retention time it is 26.3 % according to 

text books (Metcalf and Eddy , 2000). As it is calculated in the report, the retention time for 

2025 is 1.26 hours which should give % reduction in BOD as 29.2 %. Since the % reduction 

in TKN is assumed to be the same for increasing retention times, the decrease of the carbon 

(BOD) with increasing detention time has a negative effect on the Required Denitrification 

Capacity (RDNC).  The definition of RDNC will be made in the following section. It is 

concept used in ATV 131 to calculate whether there is enough carbon left for denitrification 

in the aeration tanks. With a reduction in BOD/TKN ratio, less carbon can be send to the 

aeration tank to be used for denitrification. As the RDNC value gets closer to 0.15, the 

volume of the aeration tank that must be left for the anoxic zone  (Denitrification zone) 

increases towards 50%, to increase the denitrification reaction time. 

2.9 Required Denitrification Capacity Calculations  

 

Required Denitrification Capacity Calculations. Diyarbakir Feasibility study (Cowi  Feasibility 

report, p. 71)       

 

Aeration tank inlet values (mg/L):    
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BOD= 268      

TN=   60.3      

XorgN,BM= 10.72 : The organic Nitrogen that is consumed and wasted by the waste 

activated sludge. This value is 0.04 BOD if the Sludge Retention Time (SRT) is > 10 days. 

(In this design it is 15 days. Therefore, XorgN,BM = 0.04 * 268 mg/L = 10.72 mg/L 

    

Snh4, EST =   1 : The effluent ammonia nitrogen value, mg/L  

   

SorgN,EST=  2 The effluent organic nitrogen value, mg/L  

   

Cno3EST= 7 The effluent nitrate nitrogen value, mg/L  

   

 

Note that the total of : Snh4, EST+ SorgN,EST + Cno3EST = 10 mg/L, limit for the total 

nitrogen for the sensitive zone discharge. 

The amount of nitrate to be denitrified is the TKN-in minus the nitrogen that is discharged by 

the waste activated sludge and the effluent (10 mg/L in this case)  

     

Sno3D= Cn-XorgN,BM-Snh4EST-SorgNEST-Sno3EST= 39.58 mg/L 

Required Denitrification Capacity = Sno3D / Cbod =39.58 / 268 = 0.148  

which very close to the limit value of 0.15.  

If this value is greater than 0.15, there will not be enough carbon left for the denitrification 

process to produce an effluent with a total nitrogen as 10 mg/L or less. 

,Note that since the Total Nitrogen (Snh4EST-SorgNEST-Sno3EST ) wanted in the effluent 

of the plant is 10 mg/L (European Discharge Standard for Sensitive Zones), we can write 10 

mg/L for the term (Snh4EST-SorgNEST-Sno3EST ). Since the Cn-XorgN,BM = 0.04 * Cbod, 

We can write : 

RDNC= Required Denitrification Capacity = Cn/Cbod  10/Cbod  0.04* Cbod/Cbod 

Simplifying: 

RDNC= TKNin / BODin  10 / BOD in  0.04 

This last term becomes 0.05 if the SRT is less than 10 days. 

In the report Required Denitrification Capacity (Sno3D / Cbod ) is calculated as 0.138 and 

the anoxic volume was calculated depending on this value. The reason a lower value is 
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calculated is because the  XorgN,BM term was calculated using 0.05 * BOD value whereas 

it should be 0.04*BOD value since the sludge retention time is 15 days more than 10 days. 

 

 

 

 

 

 

2.10 The Analysis of the Raw  Water in Diyarbakēr 

 

The analysis of the raw Water in Diyarbakır was made by the Ministry of Environment and 

Forestry and by ENCON. The results of 30 analysis made by both labs are presented below: 
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Dbakır 

      

    

PST Removals 

     

    

tR= 1 H 60 min 

  

    

%SS= 11.2%   % TKN rem= 9% 

  

    

%BOD= 26.3%   % TP rem= 11% 

  

           

           

           
   

BOD5,mg/L TKN, mg/L  BOD5,mg/L TKN, mg/L  Req DNcap 

 

Req DNcap 

  

Sampling No Before PST Before PST After PST After PST Before PST 

 

After PST 

 Ref m3/s 

 

    

      MoEF Lab 

 

1 90 79.5 66.3 72.3 0.732 > 0.15 0.900 > 0.15 

MoEF Lab STP eff 2 60 43.1 44.2 39.2 0.512 > 0.15 0.621 > 0.15 

MoEF Lab   3 190 71.9 140.0 65.4 0.286 > 0.15 0.356 > 0.15 

MoEF Lab 

 

4 170 57.7 125.3 52.5 0.241 > 0.15 0.299 > 0.15 

MoEF Lab 

 

5 170 57.7 125.3 52.5 0.241 > 0.15 0.299 > 0.15 

MoEF Lab 

 

6 58 32.4 42.7 29.5 0.346 > 0.15 0.416 > 0.15 

MoEF Lab 

 

7 150 56 110.5 51.0 0.267 > 0.15 0.331 > 0.15 

MoEF Lab 

 

8 58 32.4 42.7 29.5 0.346 > 0.15 0.416 > 0.15 

MoEF Lab 

 

9 160 122 117.9 111.0 0.660 > 0.15 0.817 > 0.15 

MoEF Lab 

 

10 420 92 309.5 83.7 0.155 > 0.15 0.198 > 0.15 

MoEF Lab 

 

11 390 74 287.4 67.3 0.124 

 

0.160 > 0.15 

MoEF Lab 

 

12 190 59 140.0 53.7 0.218 > 0.15 0.272 > 0.15 

MoEF Lab 

 

13 160 122 117.9 111.0 0.660 > 0.15 0.817 > 0.15 

ENCON 0.87 14 70 58.2 51.6 53.0 0.649 > 0.15 0.793 > 0.15 

ENCON 0.96 15 360 52.3 265.3 47.6 0.078 

 

0.102 

 ENCON 0.91 16 219 66.8 161.4 60.8 0.219 > 0.15 0.275 > 0.15 

ENCON 1.02 17 80 50.1 58.9 45.6 0.461 > 0.15 0.564 > 0.15 

ENCON 1.07 18 169 41.5 124.5 37.8 0.146 

 

0.183 > 0.15 

ENCON 1.09 19 178 37.33 131.2 34.0 0.114 

 

0.143 

 ENCON 1.1 20 248 46.26 182.7 42.1 0.106 

 

0.136 

   

 

The above table shows the TKN and the BOD values obtained from 20 samples. The 

Required Denitrification Potential values were calculated for the raw water and for the 

effluent from a primary sedimentation tank that has a retention time of 1 h. The results 

clearly show that even most of the raw Water Required Denitrification Potential values are 

above 0.15 (meaning there is not enough carbon even if the primary sedimentation tanks 

are not constructed). The effect of the primary sedimentation tank to increase the Required 

Denitrification Potential values can be seen from the graph. Thus, the analysis made in 2008 

and in the first half of 2009 shows that the raw water has low C/N ratios. This means that not 

enough carbon will be available to denitrify the nitrates so that an effluent value of 10 mg/L 

can be obtained in the effluent. The effect of adding primary sedimentation tanks increases 

the Required Denitrification Potential values further. Consideration of the above raw Water 

analysis is essential in process selection and in the design of the Diyarbakır WWTP. 
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Figure 2. Required Denitrification Values for Diyarbakēr WWTP 

 

 

2.11  The Process Selection for the Diyarbakēr STP 

 

The existing system is reported in the Cowi Report: 
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The first option is given as : 

 

 

The suggested system requires: 

¶ 4 new digesters dedicated for WAS treatment. The digestion of WAS is very difficult. This 

problem was encountered in Batman WWTP and the company decided to use a shredder 

before the digester. 

¶ Additional 4 new digesters for the primary sludge digestion 

¶ 3 centrifuges 

¶ One sludge storage tank 

¶ 5 mechanical thickeners 

¶ 2 additional belt presses. 

 

2.12 Raw Sludge Pump Selection 

 

As mentioned in the previous reports the use of screw pumps used in the Diyarbakır plant 

have caused sand accumulation problems. Sand accumulates in the wet well of the screw 

pumps. The operators had to stop the plant and had to by-pass the raw Water to Tigris 

during the cleaning operations. To avoid this problem, the Municipality constructed a 
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diversion line that now enables the operators to clean the wet well without by-pass the plant. 

The details of these structures were explained in our previous reports. 

The new design given in the feasibility report advises to use the same type of pumps in the 

new plant. Submersible pumps that will not accumulate sand in the wet well could be 

chosen. The new design should also study the possibility of capturing the sand in the 

manholes using simple sand traps. 

2.13 The New Grit Chambers 

 The new grit chambers should not have the same problems that were explained in the 

previous reports. (Problems associated with long grit pipes that clogs due to sharp turns etc) 

2.14 The Two New Primary Sedimentation Tanks 

As discussed earlier, the carbon to nitrogen ratios of the raw wastewater are low  (The 

RDNC values are higher than 0.15 in most cases). Having 2 new primary sedimentation 

tanks will decrease the carbon amount and will increase the RDNC of the wastewater 

entering the biological treatment. It has been shown earlier that the residence time in these 

tanks will be one hour only for the 2040 flowrates. For the 2025 flow of 246 700 m3/d the 

residence time is 1.26 hours and for the 196 677  m3/d flow it is 1.58 h. The % BOD 

removals for these residence times are: 

 

Table 3 . Residence Times a nd % BOD Removals in Primary Sedimentation Tanks  

tR , hours 1 1.26 1.58 

% BOD removal 26.3 29.2 31.9 

 

 

The correlation between the residence time in the PST and the % BOD removal rates can 

be calculated using the following formula (Metcalf and Eddy, 1991) 

 

 % BOD removal = tR / ( 0.018 + 0.02* tR) * 100 

 

In which tR is in hours. This Formula was also checked in Paşaköy plant in field experiments 

and gives correct results. 
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However, in the calculations the % BOD removal assumed as 20 %. Thus, more residence 

times in the primary sedimentation tanks will alter the carbon nitrogen ratio not leaving 

enough carbon for denitrification. In such cases, the primary sedimentation tanks have to be 

by-passed. As also shown earlier, when these BOD % removal rates are used, there will not 

be enough carbon left for denitrification (or there will not be enough carbon left to achieve 

the 10 mg/L effluent quality goal which is the most difficult among the other effluent 

parameters  criteria. 

2.15 SVI Value used in Design 

An SVI value of 100 was used in the design. This value is for a sludge with good settling 

qualities. It is advised to use a more conservative value such as 125, that may be 

encountered on site. 

2.16 Suspended  (SS) value used in Design 

 

The SS value used in design is 368 mg/L. This value effects the primary sludge amount and 

increases the yield coefficient which in turn increases the waste activated sludge amount  

Increase in both sludge amounts calls for more digesters and sludge processing equipment. 

Therefore, it is very important that the measured raw water values are used in the design. 

2.17 The Dry Solids that can be obtained from Belt Presses 

 

The belt presses were assumed to give a dry solids constant of 25 %. In practice, this value 

is difficult to obtain, especially when the organic content of the sludge is high. More 

reasonable values such as 18 % dry solids should be assumed in the calculations. 

2.18 Working Hours for the equipments 

 

Centrifuges and the mechanical thickeners were assumed to work 24 h/day. These 

equipments should be selected to work for maximum 2 shifts he difficulty of maintenance 

should be considered for this region of Turkey. 
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2.19 Thickened WAS Storage Tank 

The thickened WAS storage tank should be mixed and aerated since there is a bio- 

phosphorous unit in the system 

 

 

 

 

 

2.20 Alternative Process Selection and Design 

 

For an average daily flow of 200 000 m3/d, a wet weather flow of 250 000 m3/d and with the 

following raw water quality. 
 

Table 4 .  Alternative Process Raw Water Values  

 

Parameter Cowi Values New Values                                Comments 

BOD 337 330  

SS 368 250 (The average value of 13 measurements is 

196) 

TKN 67 50 50 (average value observed by ENCON) 

 

TP 13 8 (much lower values are observed in the 

measurements) 

 

 

The design can be repeated to obtain stable sludge from the aeration tanks. By only 

increasing the total aeration volume to 231 520 m3 (about a 1/5 th more of the suggested 

volume of 186 624 m3 suggested) stable sludge can be obtained with an SRT value of 25 

days. Field experiments in Istanbul wastewater plants that produce effluent according to the 

EU effluent standards for the sensitive zones 

The use of measured values are very crucial in design. For example thirteen SS 

measurements give an average value of 196 mg/L. In the design a much safer value of 250 

mg/L was used. This value directly effects the primary sludge amount and the sludge yield 
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coefficient producing more WAS. An increase in the primary sludge and WAS amounts 

increases the digester numbers. 

The SVI =125 and the minimum Water temperature was chosen as 12 C (in some European 

countries, the operators are not responsible for nitrification and thus de-nitrification below 12 

C) 

The summary of the design is given in the Figure presented below: 

 

 

 

 

 

 

2.21 Conclusions for  Diyarbakēr WWTP 

 

The above analysis shows that stable sludge with a sludge age of 25 days can be obtained 

for a plant that will utilize the existing primary sedimentation tanks and the digesters that 

have a total volume of 7000 m3.  The minimum raw Water temperature was increased to 12 

C and a safer SVI value of 125 was assumed. Thus, the existing plant can be modified to 

give an effluent quality that obeys the EU discharge standards to sensitive zones by adding 

an aeration volume of 231 520 m3 and a volume of 11 677 m3 of bio-P tanks. A slightly 

higher raw water values than what is measured in the field by Encon were chosen. The 

need for 4 digesters for the waste activated sludge and 4 new additional digesters for the 

primary sludge can be avoided if such modifications are used in the design. 
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2.22 Capital Costs 

 

The per cubic meter cost of the plant is: 

Cost m3/d =  48 261 748 / 205 527 m3/d  = 235 /m3/d 

Which is high compared to other plants constructed in Turkey. 

 

The estimated costs of the additional units that will be constructed are shown in the attached 

table given by Cowi. One can get an idea about the gains that can be achieved by 

eliminating some of the units.  
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3 BATMAN WWTP VISIT  ( 4 JUNE 2009) 

 

 

The Batman Municipality was visited on 04 June 2009. A meeting was arranged with the 

new mayor Necdet Atalay. Engineer İsa Yıldız explained that the construction of the first 

phase of the plant has started after having the approval of the MoEF on 24th of April 2009. 

He also explained that the primary sedimentation tanks will not be constructed but one of 

the final clarifiers will be constructed and used a primary clarifier during the first phase. 

Digesters will be constructed for the first phase. The importance of carbon for the 

denitrification in the second phase is explained to the mayor. It was said that wastewater 

analysis is very important and although it was mentioned in our previous meeting during last 

2 years, not even the wastewater temperatures were measured. Isa said that the digesters 

will be used to stabilize the waste activated sludge and a shredder that will physically shred 

the waste activated sludge will be installed, so that the hard to digest waste activated sludge 

can be digested in the next phase. It was again explained that the waste activated sludge 

could be stabilized easily by increasing the sludge retention time of the system by increasing 

the aeration tank volumes which would be a simpler way of stabilization for Batman. This 

way the initial cost of the plant could be reduced without affecting the effluent quality and the 

maintenance of the plant would be much simpler. 

 

For the finance biological phase they were expecting a meeting with KfW with the Ministry of 

Environment and Forestry (MoEF) that would take place in April. They did not receive any 

invitation and could not pursue the meeting due to the local authority elections in Turkey. 

The mayor mentioned that they are aware that the biological phases of the WWTPs have to 

be constructed as a part of the 153 must items of the Ilısu Project . The importance of the 

removal of nutrients for the protection of the Tigris was explained to the mayor. He said that 

they will arrange a meeting with KfW and will also apply for the IPA and fill the application 

form. 

The amount of water unaccounted for was 55% according tp Engineer İsa Yıldız. They can 

only charge for  55% of the Water that is distributed to the city. The cost of Water is 65 

kuruş/m3, much less compared to the price in Diyarbakır (1.2 TL/m3) 
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Figure3. The Phases of Batman WWTP: Brown color shows the first phase under construction. The blue color 
indicates the second phase. The green colors show the third phase of construction.  

 

3.1 Batman WWTP Site Visit 

After the meeting with the mayor, the plant site was visited.  Excavation of the grit chamber 

site has started on the site. The fences are being installed and the site offices and facilities 

have been installed.  Engineer Manfred Thamfald from Passavant Roediger told that they 

are waiting for the first payment from KfW which will arrive on 11th of June 2009.  20.5 

million  will be given by KfW. 9 million  will be as donation and 13.8 million  will be given 

by EIB. 

The work plan (time line) of the construction will be send to us by Engineer Manfred 

Thamfald.  

The construction is planned to finish in a year time. 


