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Quick evaluation pilot 3: UWWTP Kizilcahamam

e Coarse screen /fine screen
Coarse screen 4 cm
Fine screen 15 mm

Conclusion: In comparison to Dutch standards the fine screen is quite wide. In the Netherlands
the standard for fine screens is 6 mm. In the past 15 mm fine screens have been applied in the
Netherlands, but caused a lot of blockages of pumps and propulsors. If a fine screen of 15 mm is
installed be sure that the following mechanical parts are not too sensitive to clogging. It is advised
to install a 6 mm fine screen instead of a 15 mm fine screen.

e Flow measurement
Open channel flow measurement.

Conclusion: This measurement is OK and can easily calibrated. Disadvantage is the needed
length of the channel.

e Aerated grid removal
Phase < year 2044

Number: 1

Surface 4.265 m?

Length 5m

Volume 21.32m?

Blower: 300 mbar, flow 0.9 m*/min, N = 1,5 kW
Conclusion:

In the Netherlands aerated grid removal is not the most common way to remove sand from the
wastewater. This is because biological P-removal is one of the most critical process of the Dutch
waterwater installations (most installations are > 10.000 pe and have a discharge permit < 1 mg
P/).

Aerated grid chambers put oxygen into the wastewater just before the anaerobic tank and will
affect the anaerobic conditions in this tank. This is not very effective. Also will the aerated grid
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chamber affect the amount of volatile fatty acids. The amount of volatile fatty acids will decrease
in the grid removal chamber and that will affect the biological P-removal and N-removal process.

Aerated grid chambers can be used in situation when the influent contains a lot of fats/greases
and biological P-removal in not a topic.

It seems that for Kizilcahamam the aerated grid removal is not the most appropriate method for
grid removal.

Other types of grid removal:

- Horizontal-flow grid chambers (Dorr)

- Airlift grid removal

- Vortex (Jones and Attwood, more information in appendix 1)

e Anaerobic tank
Phase < year 2024, 2 streets

Number 2
Volume 432 m* (2 x 216 m®)

Conclusion: The anaerobic tank is calculated differently from our guidelines because in the
Netherlands we distinguish a dry weather and rain weather flow. At the last site visit the method
of determination of the anaerobic tank by lllerbank was checked and feels OK.

Point of interest: In the planned situation the anaerobic tank is not covered. Based on the site visit
at Kizilcahamam it appears that the wind is blowing from the UWWTP towards Kizilcahamam.
This could mean that there is a possible chance of odour nuisance. Besides this the safety of the
future operators could be at stake, because H,S is formed in the anaerobic tank. It is advised to
cover the anaerobic tank, extract the air and purify the air with a compost- or lavafilter.

Activated sludge tanks
Phase < year 2024, 2 streets

Number 2
Volume 3,900 m® (2 x 1,950 m®)
Depth 5m

Effluent demand for nitrogen is 15 mg/l
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Conclusion: Based on a check in the Tauw calculation tool the volume and configuration choice is
OK. Integrating the anaerobic tank with the activated sludge tank or integrating the settling tank
with the activated sludge tank seems to be a logical improvement. See appendix 2 for some
examples. In appendix 3 two build configurations of appendix 1 are visualised for the future
location of UWWTP Kizilcahamam.

Aeration
Phase < year 2024, 2 streets

OC at 20°C 236.7 kg O,/h (118.4 kg O,/h per street)
OC at 12°C 193.2 kg O,/h (96.6 kg Ou/h per street)

Conclusion: Based on a check in the Tauw calculation tool a lower OC is calculated for the
summer and winter situation. The methods for calculating the oxygen demand are different. Due
to the fact that the points of departure are not clear, it is not possible to compare the calculations.
Based on this it is assumed that the (higher) calculated oxygen demand mentioned in the report
delivered by lllerbank is correct.

Settling tanks
Phase < year 2024, 2 streets

Number 2
Diameter 16 m
Depth at the side 2.3m

Conclusion: Diameter should be a bit larger (about 0.5 m) with a SVI of 150 ml/g. The depth at the
side could be less than 2.3 m as the limitation is hydraulic. A depth of 1,5 m is OK.

Sludge treatment
Excess sludge production 685.5 kg MLSS/day
The MLSS concentration of the return sludge is 10 g/l

Assumptions made:
Mechanical thickening will reach MLSS concentration of 40 g/l.

The belt filter press will raise the MLSS concentration to 250 g/I.

Conclusion: According to Tauw calculation tool the design sludge production should be 1,300 kg
MLSS/day (about twice as high). There is a difference in sludge age.
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The design guideline for the MLSS load of mechanical thickener which is only loaded with excess
sludge is 25 kg MLSS.m™.d™. Based on this guideline the needed surface is 52 m? (diameter 8
m). Guideline for the MLSS concentration reached with only excess sludge is 30 g/l (range 25 —
40 gll).

For the belt filter press the concentration reached is within a range of about 170 — 320 g/I. The
design guideline for the MLSS concentration reached is 200 g/l. We don’t have design guidelines
for a belt filter press on hand. In most cases a supplier is asked to deliver the appropriate size of
the belt filter press.

General remark

There are a lot of buildings planned according to the drawing of UWWTP Kizilcahamam. It is
recommended to combine the buildings as much as possible to one or two buildings. It is
expected that this will decrease the investment costs.
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Appendix 1

JONES & ATTWOOD

JETA GRIT TRAP

Introduection d) Age
Gritin sewage will collect bacteria
Jones and Attwood are the market leader for growth. lts size and resultant specific
the supply of grit traps. 20 years of experience weight will therefore be affected. The
and collaberation with Pista SA of Geneva greater the age the greater the effect
Switzeriand has led to a full and complete can be.
understanding solids in raw sewage.
Many factors will dictate the performance of a e) Quantity for Removal
grit trap, most of which, if recognised can be The sewerage system whether it be
accommodated by design. pumped, gravity of both, or if it be
separate, partially separate or
Some variables to be encountered:- combined will have characteristics that
produce a discharge pattern for grits.
Source of Grit Minimum to maximum volumes can
a) shape vary. The wider the variation, the less
by size efficient the plant will be overall.
c) specific weight
Sewerage System fy Rate of Armrival at Plant
d) age (grit in system) Ideal conditions would exist for removal
e) quantity for remaoval if the grit ammived at a constant rate.
f) rate of ammival at plant Most sewerage systems will store
g) range of flows to be treated mineral deposits presenting a heavy
influx during high flow periods when
Location flushing takes place. The degree of
h) flow channel configuration flushing and time for transportation to
i) permissible water depths the plant can easily affect the efficiency
i head loss allowable of the remaoval.
k) sewage temperature
a) Range of Flows to be Treated
a) Shape of Grit Most systems of grit removal are based
Shape of the grit particles is a on settlement by gravity through a pre-
determining factor of the settlement determined depth of liquid. As flow
rate. A sphere has a settlement rate of varies the velocity of flow vanes,
say 1.0 then an imegular shape has a therefore specific rates of flow will
setiement rate of 2.0 and a flat disc satisfy only particular grit types and
settles at a factor of 4.0X. Shales for sizes_ It follows therefore that a wide
example are very difficult to separate. range of flow will reduce the overall
efficiency of a given installation.
) Size of Grit
Size of the grit particles is a h) Flow Channel Configuration

determining factor of the settlement
rate. In Stokes Law the resultant
setliement velocity varies as the

The means of grit separation will be
assisted if, upon arrival the grit has
stratified to the lower levels of the

(diameter)”. incoming channel. A dramatic change
in shape, size or direction of the
channel in close proximity to the

c) Specific Weight separator will induce mixing currents

Specific weight of the mineral matenal
iz a determining factor of the settlement
rate. Settlement velocity varies directly
to its specific weight.

and destroy the layering, thus imposing
absolute maximum performance on the
system. Efficiency is therefore
improved with good and carefully
designed approach channeis.
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in high eMciency.
The fiow degth Is a resultant of the
COMMEream Tiow COnNons Comisning
with the characteristics of the grit
chamber. Caraful control and design of

the channel system ks most Imporant

Headloss Allowable
The slte selected for the gt remaval
will determine the quantty of head
avallable to maintan sufidient hydraulic
gradlent, henca maintain sulable fiow
corditions.
Inmnelmmarema}'h:-
comect e flow depth with the use of
Welrs BiC. ITTOOUCing Such DEvicas
My resLt In and hydrauic
headiossat. The site imitations wil
determing (T such an approadh o
design can be mads or not. In any
rase the Can Decome
eficlency

(=}

Sewage Treamment

The variabie faciors which are to be
corsidered in Siokes Law Include
temperature of the liguid. It foilows
thesefore that a dierence In eMciancy
will b found In extrame low to high
varatons of amblent!

temperatures. Partice

Under gravity |s mone rapid when
temperature |s high.



JETA GRIT TRAP TEST

To find the eMeiency of gt removalioranics reaction of the Pista G Trap, and to design and test, I
pOBSIIE, & UNT OF Evien Migh emcency.

Model Tests
HIEEMGMEETH'EHE Camy oL Tull-scale tests 1010 scale mpdel tests should be camied ol 1o

e exact hehaviour of the grit tep. Several amangements of mae Inciuding (A
mﬂmm&mmauﬁum.mammmﬂ ;E;uaamm-rmﬁ[ari'a

MKl
The MKl deslgn Is based upon bo the retention and constant velocity principie. The corsiant velocky
mWMWMHupammmmlnmmumamm The shaping of me
crEates an st In the camire of e tank causing s0iral o 3 horzontal ads
o rovones the it mmmmmnwﬁm ﬁgﬂmammm The
sgiraling of the fow also progduces 3 vorex elping 1o push e grt down o he base of the hopper.



5& L Theary
The SAL Pista design also works In e principie of 3 forcad vorsx I conjunchion with granity that Torces the

o the chambes fioor. The gt sesties In ane revolution of the chambers contents 50 35 not o
within the Infuence of the outiet of the PIS@. The gt that setties o e bOToM KNG WiN omer mataral
Is propelied along e botiom towards the cemtre. The fiow moves dreumferentaly and downward to the
baottom, acroes e Dotiom stil moving In a circie (o the outskde. As Tie settied 50lds MOve wards the
canire, they pick up veloty becalss e area of the flow is decreasing. When the solids appmach the

middie, the notat Increase e velochty 1o the paint where lighter omganics are ifted, and retumed
mrneﬂ:mpamrrn"gEI n‘epmﬂegimmpgrumn%mmmagem
%TMEEHMIHMNMWEMWIMHMMmWMpM.

The disc Is positionad sightty above he grtt collecton hopper miating siowly. The effect ks such Tat It can
D expiained by breaking e tank wlume up Into two ScSons. The Duier ing ks only siightly afected by e
impeller biades and allows e grit to sete by gravity. When the grit hits the conlcal seciion It moves spilly
(L the Influsnce ofthe Inclned surface. gravy and he Impelier bades) nfo e classfication g3

and the chambar. The hedvy arganics Wil ai50 5e0te DUE are AaYs Neaciad from the
ciassiication gap by the Influence of the paddie biades. All the organics eventually Snd their way into the
cantral zone and are IMed by the Impelier biades on Me disc, and then camed out by the flow thiough the
outiet

Model Test Results

The model test showed Mt only the Ml theory stood frm. Tnenu-ummgmm'snaseumu-new
ncipie did nat ihey shoui, wih the forced variex actially higking grt seffiemart, and onfy

EgeﬁMEM|mmummlnm It was also h‘lz-ﬁp-eedl:l'mehllﬂlllr'rm

disc affecied iis' perfomance. The mods iesis were encouraging and it was decided to Dulld 3 Tullscale
Estng

TI'EEI‘E basizaly comprised of @ 2.0m diameder Fista chamber fabricaied In stesd with an exiended Inlet
and outist section, mounted over a hoidng tank. The amangemant was conneciad by a £ Sex delvery Ine

and a 12 retum Bne. Circulation was provided by a Worhingion Simpson Cenfritugal Ciean Water Pump
with 3 mutterly valve on It outiet 1o vany the delivery. A ter box was fitted to the Hoiding Sri o catch any

giit/solids that e grit trap. Various sizes of outiet welr wers mage io provide different
A emion contbere. A pe Wae aisofitted over the 12° outiet To promaote calm conditions a variable

speed controler was Mied to the dive haad motor o 26t the discimpeler 3t different speeds. The
discAmpalier was fully adustabie up and down the drive tube and had 4 positions of blade angle.
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TEST RIG EIE JETA GRIT TRAZ

Full Sl Tests
The tests vere camied ot sing 3 sand graded Into 242, 250, 355, 500, 740 mizron and 1mm aith 3

of 265, The were simuiated by thick brown fowels. The of the Impelier disc
agﬂmmwmmmm% T Mo B ezt o AW Iovers e LEed
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Imporiant tactors of efciency and may lead to e reallsation of Indhitual chamber deskgn for difarng
hydraulc ATangements.



Appendix 2 Examples of different build configurations

e Example 1: Integrating anaerobic tank with activated sludge tank in a circular
reactor

effluent

) influent

23.5m

Based on the volumes and a depth of 5 m the total surface needed for the anaerobic tank
+ activated sludge tank is 433 m?. This results in a diameter of 23.5 m. The diameter of
the anaerobic tank should be 7.4 m. The remaining surface is for the activated sludge
tank.

e Example 2: Integrating anaerobic tank with activated sludge tank in a caroussel

—
Activated sludge tank (D+N) @
@ — @\ Anag&bic tank<'D
—

______________ —_ -

influent

towards settling tank



e Example 3: Integrating settling tank with activated sludge tank in a circular reactor

settling

Pretreated
influent

16 m

A
v

28m

Based on the volumes and a depth of 5 m the surface needed for the activated sludge
tank 390 m®. The surface needed for the settling tank is 201 m?. This results in a total
diameter of 28 m. The diameter of the anaerobic tank should be 16 m. The remaining
surface is for the activated sludge tank. The settling tank will keep its original depth.

A point of interest is the width of the activated sludge tank in relation to the propulsors.
The width of the outer two circles is 3 m while the depth is 5 m. Be sure that the
propulsors can be installed properly to ensure a good rate of flow.



Appendix 3 Visualisation of two build configurations for
Kizilcahamam
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Comments/questions of lllerbank with reference to
N001-4615420PTK-V01 (date November 25th, 2009)

In November 2009 a quick evaluation report was made for pilot 3, the UWWTP Kizilcahamam.
Based on this evaluation report (reference N001-4615420PTK-V01) the lllerbank mailed some
comments/questions. In this note the comments/questions placed by lllerbank in relation to pilot 3
are presented including the response of Tauw.

e Coarse screen /fine screen

Reaction lllerbank: We agree with shortening the distances between the bars. Three screens can

be installed as one coarse screen, two fine screens.

Reaction Tauw: -

e Flow measurement

Reaction lllerbank: We agree with your contribution

Reaction Tauw: -

e Aerated grid removal

Reaction lllerbank: We'll take you're your suggestion into account and in ATV- Aerated Grit
Removal Standard there is a similar comment as well. However, in ATV Standard, to decrease
the amount of air is sufficient, instead of installing grit chambers without air. Is your comment
related with forming anaerobic conditions in sewerage network system? (Because our network
systems are designed not to flow with full pipes.)

Reaction Tauw: Our comment is not specific related to the sewerage network. Of coarse there is
already a chance that the amount of volatile fatty acids will probably already slightly decrease due
to transport in the network system (non pressurized sewers). This is a result of the air that is
present in the network system. The contact with the air can not be prevented with non
pressurized sewerage networks. This small loss of volatile fatty acids in the non pressurized
sewers is just something that has to be accepted. Nevertheless the wastewater at the end of the
sewer network will be mainly anaerobic. By applying an aerated grid removal we force air into the
wastewater which will further decrease the amount of volatile fatty acids just before the
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wastewater will enter the anaerobic tank. If this contact with air can be avoided this will positively
affect the biological P-removal. Decreasing the amount of air will probably be sufficient (as you
mentioned), but in practice this will probably be quite difficult to control as the wastewater flow
isn’t constant during the day.

e Anaerobic tank
No comments/questions placed by lllerbank

e Activated sludge tanks

Reaction lllerbank: At First, in your calculations which sludge age did you use? Secondly, In the
studies carried out during your last site visit with Tauw Calculation Tool, it is concluded that the
volume of the one aeration tank should be bigger. But we see, in your comments that the volume
is OK. What do you think about this situation?

Reaction Tauw: The used sludge age at 12 °C is 15 days and at 20 °C it is 9.8 days. This differs a
lot from the sludge ages mentioned in the project report you have provided. In this specific report
the calculated sludge ages (paragraph 8.4) are at 12 °C is 31.6 days and at 20 °C it is 18.2 days.
These sludge ages seem quite high. In table 2 on page 21 of the ATV-report ‘Dimensioning of
Single-Stage Activated Sludge Plants (May 2000) an overview is presented with sludge ages.
Based on the Vp/V 7 ratio applicable for UWWTP Kizilcahamam the sludge age should be around
15 days at a temperature of 12 °C. As it is quite difficult for us to understand all the calculations
made in the project report as it is all written in Turkish, we suggest that you check these
calculations with the ATV-standard. If you have checked the calculations and there is still a big
difference between the sludge ages used by us and the ones you obtain we can further
investigate this.

It is correct that during the last site visit it was concluded that the volume of the activated sludge
tank should be bigger. When we wrote the quick evaluation report and checked the design in the
Tauw Calculation Tool once more we discovered that a summer load was mentioned in the winter
period and the winter load was mentioned in the summer period. So these were accidentally
switched. This resulted in a higher volume of the activated sludge tanks than needed. After
correcting this the volume of the activated sludge tanks were in the same range as mentioned in
the project report.

e Aeration

Reaction lllerbank: In Quick evaluation report, you mention that “ the oxygen calculation methods
are different( see pg: 3) ”. Can you send us formulas and methods of calculation?
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Reaction Tauw: We calculate the OC with the method of Von der Emde. This method is based on
the BOD and N-Kj oxygen demand. | have some information about this, but this is all in Dutch.
We suggest showing the formulas and explaining this method further during the next visit (18-22
January 2010).

e Settling tanks
No comments/questions placed by lllerbank

e Sludge treatment
Reaction lllerbank: Can you send the formulas and calculation methods of determination of
excess sludge production to make clear the reason of differences?

Reaction Tauw: As the excess sludge production is related to the sludge age it is most likely that
this difference is caused by the difference in sludge ages (see section activated sludge tanks).
Therefore we recommended checking the calculation of the sludge ages first with the ATV-
standard.
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