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RliRm' <If A VISIT TO 'l"UmcEY FOR S{llKRIWI{ 
INIXSl'RIAL WASI»fATER TBKA'l'Ml!Nl' 

In :respome to public oPinioo for better envhalnental 
protectian, :lldJstr1al uastafater treataent for safe d1 !IPO""""l is 
be1M giW!ll 1nczeas1na 1ap:)rt.anoe 1n Turlrey. 

'l'be SJmerbank vh1ch l'UDS several cotton textile and 900len ll1lls. 
leather tam1na and sme mamfacUlr1.ng units as aeU as poroela1n 
potteiy and other units, is aware of the need to P1- its part 1n 
envircaDental protect1an and is !lfflkSDa 8dv1oe <lll eocnca1.cal and 
~cal ways of wast.ewater treatment and disposal. 

The ocmsultant's present visit to 'l\Jrkey fran 21-30 November 1988 
vas restricted to two 5umerbank factories : Esk1.sehir Textile 
Mill and Baylroz Leather Tanning Cb! t, to gather data follONed trf 
~!an work 1n bis Boah\y office to prepare the proposed scheme 
for wste water treatment. 

'Ibe Qmsultant's terms of reference included : 

1. Revi.8' of exist.ing treatment faciHties at Eskisehi.r Textile 
Mills. and identification of the 1D:>St su1 table wastewater 
treat.ment system for currently disposing to the Porsuk River 
and later if possible to the proposed ~rs of Ksk1.sehir 
Wwn. 

2. Visit to the Leather Tanning factol'Y at Baykoz, lstanbll, 
for identification of the 1D:>St suitable wastewater treatment 
system for airrently disposing to the Bosphorus and later if 
pe>ssible to the pJ."OP()Sed sewers of Baykoz town. 
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D1r1ns the Visit to Sumerbank, however, its officiW 
requested that besides identif.Ying treatment net.mdoloa 
details of the propoeed treatment schemes 1.rd.uding their 
desian criteria, iJlportant specifications of the treatment 
units, etc. be aiveri to as:sist 5lnerbank 1n proceedtna 
fUrtber 1n the matter. 

VISITS MAJE 

The Ccnsultant was provided briefing at a wtina held 1n the 
(lfllX)/Ankara ottioe by Dr. ICaDal 81ssein, SIIEA, on 'l'lleSdaY 22 
NcM!mber 1988. when Docent Dr. Mrs. 5emra Siber m.uatan ban the 
Middle last Teclnical ~versit¥. was also present. Thereafter. 
the Qmsul.tant was further briefed at the Sumerbank General 
Directorate. Projects Department, by their statt (See list of 
perscms ~t). 

The tNO factories tMre then Visited 1n the remaining days, first 
at l.skiset.1.r and then at Baytoz, to see the actual site 
ooodi tiODS and dj !Ol!SS and obtain data fran the factol'Y 
authorities. 

M eacl, factol'Y has its C'WD set of waste c::lisposal. problems and 
prcpoeed solut.1.oos, tllO separate reports are being provided 
her8d.th to facilitate distrib.ttion and follow-up action. 

The <hi.sultant is sre&tly indebted to the VariQ.IS &aerbank 
officials who made very efficient arranaementa for his visiUI and 
meetinas. Thanks is also expressed to Dr. M. KMal fllssein. 
UNIOO, for his as~istance in the mission. 
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PERSClfS MET BY THE CDfSULTAN'l' 

The perscms met l¥ the Ocmsultant clJr1na his Vi.sit include the 
following: 

stltl!mWIC GEN. D~'l'I 
---------·-----· 
Mrs. Bar1lra 'l\mres. Asst. "'nvtaer. Projects Dept. 
Mrs. Sazbe Ballal. ad.et INdneer. Nasteslater 5ect1oo 
Mrs. rusm Yuoel. Qwwl cal Ji'nl:lneer 

M. Baluent Aki.s. Tekst.11 lllh 
Teoman U1ugteld,n. D1?ector of Aministration 
M. Necati Qmsoz. Teclmical Director 
ttevlut Sarit.as. 11.ectrlcal-Mechanical Qiief 
Necat Kirkpantur. Mechanical Engineer 
lrmn AkbaY. Printins Preparation Sectiai 

BSKISBHIR PBOl/Ito: AND cmm:R CDICIALS 

Bahaedd1n Qmey. Governor 
Sezai Aksoy. Mayor 
Provincial leiel heads of Health Ministry. OOI. 
Industries Dept. • Asricul ture and &1sBr Facu>ry 

&\YKOZ l&nD!'B FACIUri. ISTANBJL 

Qlural DoQantepe, lt:teSsese tb:llru 
Ali Karcier, Technical DUeoto1· 

t!UOO/tHF. ANKARA 

Dr. M. Kamal llwlein, Slm'A 
Ihc-Dr. rlrs. Semra Siber Uluatam (by invitation) 
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1. 1be Existing Situatioo 

General 
Products and Prooesse.s 
Wast.euater Qlanticy and <lm-acteristics 

2. Existing Treat.ment Facilities 

Operating difficulties 
Perfomanoe in O:>lour Bemval 

3. Wastewater Disposal St.amards A.PPJ.icable and Proposed 
Strate&v tor Treatnent 

4. Proposed ~ts to Effluent Trea1ment Plant 

General 
Cblments ai Or1ainal Plant ~ign 
Suaested inl>rovements 
lnp)rtant Specificatioos of Treat.ment Units 
Operating Costs (Power, Chemicals, Staff) 
Check list of new items to be provided 

5. lxperi'.llellt.s With Use of Cinders ( aJRlJF) for Colour 
Renova! 

6. 

--------------------------------------------------·-------------
* Based oo a vi.91 t to 'l\uirey by tJNIOO Causul. tant 

Mr. S.J. Aroeivala, fftXD 21-30 Nov. 1988. 
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l5KI5BHIR fiXllLI llIW3 
DDlmllAL NASl'IH6.TIR 'l'BIA'Dlllft' 

1. THI llI5'l'OO SITUATIClt 

(1) General 

r 

The ll!sld sehi r Textile M1lls b11.l.t 22 years aao include 
spim1.ng, weavin& and printiJw, The unit eaploys 1229 
persoos at present and expor..s 9"Nel'l milllon meters of 
cloth every year. 

The discbarae of untzeat.ed wastewaters tran the m1lli 
to the Porsuk R1 ver has attracted several 00111>l.aints 
ban the Jkldseh.ir ltmicillalltv and the lskseh1r 
Prov1nc1al Govemor. besides other ~95 such as the 
OOI and the Iller Bankasi. An effluent treatment plant 
(l'l'P) was desi&ned aroond 1980 thro.18h ME'l'U/KRT(J{ and 
ally the <:ivll part was b11.l.t in 1983-1984. The 
oorrespooding mechanical-elect.rica1 part of the plant 
was to be taken up in 1984-1985 blt was ditte.red as the 
Iller Bankasi was meanwhlle plann1.ng a sewer system for 
the town and it was bJped to be able to d1.scharae the 
Mills· effiuent into these sewers. The treatment plant 
th.ls remained inoall>let.e. 

However. at the insistence of the Provincial Govemor. 
the factonr began to use the treatment plant (even in 
its ~let.e ccnditi<m) f1'al2 about hlpst 1988 and 
now u.raently wishes to take further sU;ie to ooaplete 
the treatment plant as ~ be m1n1num neoessary for 
meeting pollution ocmt.rol reQUllement.s. 

(ii) Products and Processes 

~ clot.:1 product1.on in 1987 has been as under = 

Cloth 

Grey 
Dyed/Printed 

2 

1987 Prodlction 

17.646,916 met.res 
25.314,900 metres 



Details are given in Tables 1 and 2. 

'!be varioos procl.tction processes and sequences used 1n 
cloth marufac'blre are 11.sted 1n Table 3. The raw 
and auxilllanr mate.rials used :pearly are listed 1n 
Table 4 . 

3 



461 
463 
464 
469 
4611 
4613 
4615 
4616 
4651 
4653 
4657 

: 466S 
: 4671 

461 
463 
464 
469 
4611 
4615 
4616 
4651 

I 4653 
4657 
4669 

4671 

Table 1. 

1987 y 111 ham Bez Uretimi 
CFH11) - actual 

Pm.Ye Wb &ll>irme 1.966.486 met.res in 1987 
Jet Poplin &lpinne 1.256.099 Diet.res 

Goksl -inae 4.683.219 metres 
Jet Poplin lml>ime 3.825.669 met.res 
Perl)'e Sat.en lllpinle 895.243 met.res 
Poly. pop. lllpirme 395.464 metres 
Saten Ibsemel 1 k 781.237 met.res 
Ganleklik Flanel 407.195 metres 
Poly. Krep. lll>ime 289.535 metres 
Vislrm -ime 739.023 met.res 
Bah>r Krep. lllpirme 827.358 met.res 
Paauklu Vislroo lillpirme, 362.473 metres 
Wks ~- 1111>1.me 606.092 met.res 
Diaerleri 611.823 met.res 
nHaAM 17.646.916 met.res 

Table 2 

1987 y 111 Kalll.ll Bez Uretimi 
CF1!11) - ac1lJal 

Pmye Wks 111>1.rme 
Jet PopU~ :a&>irme 
Goksu lllplllne 
D1v1t1n B'lp!me 
Per)1e Sat.en lillpinne 
SatA!I\ Dos 
Ganlekllk Fl.anel 
Poly. Krep. -1.rae 
ViMcn lnl>ime 
Bahor ICrep. B'lrc>inne 
ViMcn atkul.1 Pop. 

lllplllne 
Wks Krep. llll>inle 
Diaerleri 
T<l'LNf 

4 

2.084.800 metres in 1987 
2.926.700 met.res 
6.945.800 met.res 
4.114.200 metres 
1.072.900 metres 
809.700 met.res 
606.700 met.res 
107.000 met.res 
896.800 met.res 
795.800 metre.... 
382.100 metres 

520.900 metres 
4.051.500 met.res 

25.314.900 metres I 
I 
I 
I 
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MAollMllY 

SllHrtng cropping 

Stngetng 

Desiztng 

Mercerizing 
_ Sc1111rtng 

~11 Rope wshtng 

TASLE 3 

PRODUCTS 

Cll 1 or ide illpregM lion 

"\ ·'-Box Dewelcping 
/ . 

e wshing 

Acid i11pregnation 

· J-Box Deweloping 

J-Box wshtng 

Alta Hutton 

Stock 

Calendering 

Cylinder Drying 

Steriter Drying 

Hotflue Machine 

bising •chine 

Rolling 

Thermscl Ainge 

Roll Prtnttng 

- 'ft1mdnik 

Steaaing Ainge 

.ing-Orying(operi width) 

Calendering 

Slnforizing 

Doubling 
Rolling 

II. PRODUCTION PROCESSES 

2 

3 

4 

5 

6 

7 

8 
g 

10 

11 

12 
13 

-c 
0 ... 
4' 

CL 
O..>< .. _ 
.>.c o .. 
uo 
o";:; 
0 _,, ..... .. 

c ...,_ 
'° L •A. 

1 

2 

3 

' 5 

6 

1 

8 
g 

10 

11 

2 

3 

1 

2 

3 

4 4 
5 5 

6 6 
7 7 
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10 10 

11 11 

1 1 

2 2 2 

3 3 3 
4 4 4 
5 5 5 
6 6 6 
7 7 7 

8 8 8 

9 9 9 

10 10 10 

11 11 11 

12 12 
13 13 
14 

12 12 12 
13 !3 13 

14 14 
14-18 14 14-18 22 14-17 14 

22 19 22 14-18 21 19 

12 
13 
14 
14 
18 

15 

19 

16 
20 

17 
21 
23 

14 

15 

16 
16 

17 

16 

20 

15 

19 
16 
20 

17 
21 

23 

19 
16 
2C 

15 

18 

19 

17 16 
21 20 
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./1- HA· .. in:t AUXILIARY !!ATF.!H~~-~: 
,.-"3 .1. P.A~·; !-~A'?E~:t Al ~! 

,· Cc;tt~·n )285 t0?:/~·e!'?r 
TABLE 4 

J->cl~;ester '!'.~ixt ur-e l!. 3 t0n!:i/yen~ 
3 2 ,._,.r~,..··}T~ .. ~--'"·"" ., 

Ar..r.i..:~l Cr.r.n. 
indanthren gelb 5GF 176 kt;. Cib&cron scharlach 81137 

" " 5GFD 206 " brill.rot Br 
Cibe.non gold gelb RK 601 Remazol brill. ~ot GI 
Orange brill.solanthren FjR 
ind.brill.orange RK 
Ecarlete aolanthren F2j 
indt. scharlach BD~ 

43 -n rot EB 
115 Solidazol rot FRB 

28 Xiron scarlet RHD 
260 Proc.red P-4BN 

" brill.ross. R 
II 11 violet RRD 
II rot - · 11 RRN .. braun RRD 

Bruno solindone R-2G 
indt. oliv griln BD 

" brill.grtin FFBD 
QF durindon print.blae 4BC 
:Brom indigo P 
Gris solenthere 4Bi 
Youhacthrene grey BGPPFD 
Cibenon grau BG-MD 
Cibadurck schwarz TL 
indt.druck schwarz LF 

11 schwarz LFD 

Ul trazol I-AS 
Naphtenilide CB supra 
Echt orange GC 
~iazo scarlet RC basse 
Echt rot TR basse 
~iazo fest blue VB 

·::fEAC'II VE "'YES 

- Procion yellow P4G 
Cibaoa::i-:brill. gelb 2GPN 
Remazol gelb FCH 
Cfbacron gold gelb 2RA 
Levatix gold gelb PN-R 
Pro. orange P-2R 
Cibecron or~nee 4RA 

" " 71034 
Remazol brill.o~ange GD 

" " " 3R 
Xiron brill.orange RHD 

l Cibacron brill.rot )BP 

~ )d 

364 Basiler. brill.rot P3B 
66 Xiron brill.rot 4BHD 
63 Cibacron rot 3E 

114 Procion violet P3R 
8 Remazol brill.violet 5R 

425 Drimaren violet P2RL 
242 Cibacron violet 2BP 
636 Proc.brown P4RD 

6 Cibacror. braun 6R-P 
190 " " 4GRA 
17 Remazol braun 3G 
9 3 Ci bacro n bra un 6R 
17 R@;mazol druck grtin )GT 

1060 Proc.blau H5R 
300 Remazol tilrki~ ble.u G 

5030 kg. 

195 
57 
22 

148 
102 
272 

796 kg. 

350 
425 
404 
993 

3se1 
927 

2590 
13 
51 
92 

200 
212 

Cib.blau 2RA 
" brill.ble.u 3RP 

Proc.blue P3RN 
" turquoise SP-2G 

OstaziLl nevy blue H5R 
Cib.tilrki~ blau GFP 
Xiron blue 2R-Hll 
Lev~fi.x brill.blau PNRL 
Baeilen tilrki~ blau PGR 
Cib.blau 2R 
Reactive navy blau H5R 
Cib. blau 3R . 
Rem.dring marine blau RR 
Remazol echwarz B 
Proc.black HN /PN) 
Oetazin black HN 
Cib.schwarz 2Pr 
Remazol schwarz VB 
Sumuf ix black .B 

... -- -· . . . . .. - ... - . . ~ --::..:..:::..:..: ... 

1365 k 
193 
561 
~09 
804 

1393 
249 

1864 
73 

100 
544 
635 

25 
112 
160 
719 
708 

67 
123 

54 
1010 
2315 
850 

1650 
937 
500 
250 
510 

1654 
205 

1565 
950 
487 

1576 
328 
727 

3733 
950 

26151 
280 

1898 

68542 kc 

--:-' 
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Helizarin gelb SGR 
Sandye sup.yellow GSR -
Ryu-dye gold yellow R 
Helizarin oranee &-3G 
Monaprin kirm1z1 FG-T 
imperon rot K-G )RT 
Sandye sup.pink F5B 
Galakol braun F-3R 
Monaprin mavi BXT 
Orgaprin siyah B 

DiSPERS:.: :'YES 
Tetranese yellow PSR 
Palanil gelb 5GL 
Samarou gelb braan HRSL 
Duranol brill.red T2B-300 
Dispersal rot C-3B 
Palanil echarlach RR 
Teraeil scharlach GR 
Foron rubin SFrGFL 
Foron scharlach SBW 

11 brill. violet S3RL 
Palenil gelb breun REL 
Bru~ jaune foron S2RFL 
Pelanil brill.bleu EGF 
Terasil brill.blau 3RL 
Samaron marina blau RB 
Celliton sch~~rz BRD 

II " BRD-H 

5 kg. 
17 

129 
14 
45 
10 
15 
13 
53 
34 

335 

121 kg. 
22 
86 
13 
57 
4 

45 
1 

20 
32 
31 
22 

152 
4 

171 
165 

85 

1043 kg. 

~n~Al ••••••••• 75.746 kg • • 

... . 
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3. 3. CHEMiCALS -

Acetic acid -­
Oxalic acid 
Chromjc acid 
Nitric acid 
Sulphuric acid 
.Hydrochori¢ acid 
Nitric acid 
NaOH (!.eli") 
NaOH (lig.) 

SodlUm Acetate 
Na2 S2 04 
NaH C03 
Na2 C03 
Naclo 
Na N02 
NA.803 . 
Sodium Silicate 
NaCl 
N2 S2 05 
N2 Sz 04 
Kz C03 
NH4 Cl 
Mg Cl2 
A1 2 (S04)3 
Ti Oz 
Talc Powder 
Fe Cl3 
Glu-.:ose 
Glycerine 
Urea 
Gum 
Butyl acetate:; 
"2 Oz 

3.4. AUXILIARIES 

~ardonteke FT 
Waschpolen Ni 
Solf et 
DemUlsol H 
s~temon 

Rong&lit C 
Sel dissol vnnt B 
Heliz UD 

1384 kg. 
133 
32g 
970 

44240 
388 

52 
48408 

1322776 
163 
200 

24948 
14881 

102830 
128 

2495 
3047 

~42141 

2320 
30 

§419 
12 

449 
293 

1120 
50 

835 
225 

4400 
146994 

947 
506 
83 

25 
3546 
2180 

35 
905 

7092 
652 
463 

5984 
100 

8 

Setalon A 777 k&· 
Leucotrop W konz 117 
Ludigol AT 6380 
Bruggolit C 2050 
Aguazym cone 100 
Reaktif re~erve 126 
Kienelon OL-SS 50 
Becrolin 50 
Emti.lgatcr 325 5636 
Ul tre. tor RN · 5 
Polietilen emtils.Ni 960 
Luprimol SIG 5 
Kleber Ni 15919 
Argof ix BYD 375 
Palanil brill.weib R ~ .. 50 
Lamiteka S 19280 
Leucotrop EFrt 10 
Fixapret CPA 2230 
Ka u~' it .AB- I 3100 
Orgaprint EMU 200 
Fluolite BWT 141 
Kayateka 48466 
Manuteke RS 8200 
Aktipol PAC 620 
Colloid 100 140 
Sapvinil 509 40CO 
Tinapol 2BT 450 
Emprint CE fir.e 393 
Karboksi metil seltiloz 550 
Unipal 2-BT 500 
Aktiprint E 6500 
Tekeolen N 986 
Teksol FH 1095 
Akticol 100 
Setalan SW 66 
Gemsol 100-T 25 
Gemsoft 8~ 500 
PVA-300 170 
Euteks EB-F 2 
Jntrafix thinner adheeive45 
Ultrazol photo so1;t1on 15 
Ultrafix adhs.solition 120 
Schamlonenlack M40/3B 265 
Crom.speciel cel~tine 12 
~etilen klonUD 280 
SCR-31 stripper 90 

" 55 lacquen HFL 320 

·.-·------=.----·----·- -·. --... -.- --,.:_..,,., ____ r---·-- ------· - - -·~ 
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Diazastabilizetor DH-2 3 kg. Sensitizer s 
20 SCR-162 

1250 SCR-163-C 
1250 SCR-512 

50 SCR-521 
50 Patteks 
35 ~smodur RFT 
1 Rotalack N-70 blue 10 Ultrafix hardener 

13 Corn starch 
171624 Leomin 2319 

525 Britiech gummi 
100 Vari teks PU-250 

13400 Encolin E 
350 Viskolin ST 
200 Orinor R- 308 
31 Trinatrium phoaphate 2100 

2.f,U •. t '52. '1 

'' 
., ,, 

r../ /-: 
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( 111) Wastewater Qlanti cy and Characteristics 

(a) Imlstr1al. Wastewater 

The ild1str1al. wastewater flow has been estimated w 
three ditterent aaeocies at different times as follows 

6/1.ea::JT cu. m./dav 

1. tm'l'U/ERT(I{ report (1980) 5,600 + 1400 Tolerance 

2. .Actual water OCWRJlllJti.cn 
in 24 hrs as per M1l.l.s. 
ieoords ( 1987) 5 I 300 

3. Iller 'Bankasi measme­
men'UI (incl. cbDestic 
ssaae> in daY time 
~ft 8 AM - 4 FM (1986) 4,812 

After discussicn, it was felt that for treatment plant 
design IQl'POSeS, the irdlstr1al. wastewater flow smuld 
be assil!lf!d as 5600 cu.m./dav cnly. 

(b) D:nestic Sewage 

Tbe domestic ~•aae flow could be est.1.Mted as 
follows : 

1229 perscns x 150 l/~ 

45 :families en caap.JS 
x 5 x 300 l/d 

Canteen • misoellaneou8 

185 cu.m./dav 

68 

150 

403 cu.aV'daY 

'l'tlls, total flow (indust.rial + domestic) = 6000 cu.m./day 
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Cc) WasteMater Characteristics 
--------------------------

Haste.water character1.st1C3 have been studied from time to 
time by different asenc!es such as Mln'U C 1977-78) and the 
OOI/llfO/tHI' project en Porsuk River C 1978-80) • and by 
the Sumerbank·s OAn R and D Qmtre 1n 1brsa alongwith 
Iller Bankasi 1n 1985-86. All these results have been 
tabilaUd 1n Table 

~ analysis results slol that the wastswate: is alkaline 
1n character and pH adjust.Dent Rill be neoessazy. The 
waste also has a relatively h1sb proportien of solids. 
~ JD> value ranees am.md 230 11811 in tRo of the 
.s'b.1dies while 1n the METO study it appears to reach 970 
DH/l. art the oorrespooding CXI> value of 750 ll8ll 1n the 
METO study appears to make its 10> result doobtful. All 
the t.hree .s'b.1dies agree en the CXI> values. Hence, the 
JD> value is mre likely to be am.md 230-300 ll8ll only. 
This is l'Msonable to expect where water is used 
eve1'YWhere en a oooe-through basis and no reuse is 
Practi.:led. 

There is sane discrepemc,y 1n the results of ni t.ro&en and 
ph>sphorus and only a few values of t.hese parameters are 
available. Textile wastes are sometimes kranl to be 
deficient 1n mtrients like nit.roQen. lllt this situation 
can be easUY remedied, if necessary. by artificial 
additien of nit.rosen OClllllOUDds or w the addition of 
danestic sewage which is relatively rich in the nutrients 
required fot> biologt.cal treatment. 

~ Ksk1sehir Textile Mill waste has a considerable 
degree of ooloor problem and ooloor remval has also to 
be aimed at cl1r1.ng treatment alona with the other 
parameters mentiooed above. 
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( d) Reuse of Na.stewater 

At the ~t t.iJDe, no reuse of wastewater is 
practised with or withlut t.reat:ment. This is primrily 
tww>se water is av.l.ilable in plent.iful. from the 
adJo1nina Pol"SUk River. Seoondly, reuse would 
neoes.sitat.e sane carefully planned separaticm of 
relati'Vely cleaner wastewa:ter.s fl'aa oerta1n operations 
Ce.a. the last wash of a sequence of 2 or 3 washes) to 
fact] it.at.e its :reuse without treataent in 9aD9 other 
ope.rations where use of abeoluteJ.y clean water is not 
essential (e.g. first 1ntemal. wash after kiering). 

This ldM of Judicloos reuse is J11rely to give about 
15-~ ndJcticm in water usaae which can be very 
useful wbere shortaae of water is experienoed which is 
not the case 1n Eskisehir at present. 

Moreover, the wastewater treatment plant structures 
have all been b.d.lt al.read.v for a laraer flow than the 
mlll. is likely to Procboe. 11enoe. the eooocav aspect 
of reuse of water is not so favourable and reuse may be 
ocmsidered later. Present efforts sh::W.d be foonssed 
on ope.rating the exsi ting treatment plant properly to 
PI'OClloe 3ll effluent acceptable to the cait.roll.1ng 
auth:>rities. 
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·-----------------------------
(a) The Kxiat.ina Pl.ant 

The ex1st1na wast.5ater treatment plant ~ been 
des18ned for a flow of 7000 cu.m./day (290 cu.:n./day) 
and bas the following sequence of units. ait. e 
stated earlier only civil struct1Jres exist; no 
wicbanical-electzical work including proper 1nter­
ocmnect.1na P1Pin& bas been carried out: 

first neutrallzzatioo tank (for using flue gas) 

~ neut.ral.izatioo tank (for using B2004) 

Alum dosina and mixing tanks 

Aeratioo 

Gravel bed ( oxidatiai filter) 

Final effluent smp and channel to river 

'lbe laywt of the plant is .shoNn in fig. 1. 
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(b) ~ting Difficulties : 

thter seveze pressure trom the local author1 ties. the 
inoall.>lete st.zuctures have been pit to use since the 
last three mlllths (AuaJst 1988) to glve the effluent 
whatever tnat.ment it can give under the cllo.astanoes. 
'l'tus I the follOlling is being dooe : 

Acid. al.la and sodb• }alpocblorite are doeed out 
of teJlllo~ri.ly set up dl'\BS d1rectl.y on the 
effluent cbamel. 

A llixer bas .iso been set up t.eap:>rarUy in the 
clw•el. 

The priM!y secHllflf\tation tanks are used tut the 
settled sludge is ditticult to remove as no 
scrapers enst. and IUCh MJ118] effort has to be 
pit in. The result is that sludae has aoo•nla:ted 
in the tanks and the settlina function has beoaae 
relatively ineffective. 

To remedy this situation, the aeration tanks 
(wit.hem. aerators) are be1na ~ as add1 t.iooal 
settling tanks by allowina the overflow ban the 
above primry secHmentation tanks to cane to the 
aeration tanks where fUrther settlement oocurs. 
No slud&e witJdrawal arranaement exists as the 
aeration tanks are fl.at-bottaned and aoomiJated 
shldae will eventuall7 have to be removed mmal.l.y 
by pit.tin& the aeration tanks oot of action one by 
one. bwa,v. presently. the aeration tanks are 
helpina to settle out the al\11 sludae and provide 
coot.act t.iJle for action of sodJJn-llvPochlorite 
added earlier. Th.ls, sane t.reat.ment is being 
achieved hem m1n1Y by wav of !ICIDe colour 
reaoval.. 

Tbe now nan the aeration tanks then aoes to the 
o-avel bed or so-called "oxidation filter". The 
flow distribution in this unit is poor as all the 
flow enters from one side. Tbe percolated flow 
:frc:m Ute bottaD ot t.h1s unit finally o-avi tat.es to 
the Porsuk R1 ver throuah a suap and channel. 
Tbe real utilitv of t.h1s unit is difficult to 
establish. 

15 



------------------------

It is clear that since the last three l>'alths t.00 Kill au:thorities 
are ma.king ?wi-..roic ett~ to nm the plant in.spite of 1 ts 
~h>t~. O:msiderable use of chemicals is lllade as can be 
.seen frail the foU".1Ni.ng da1.Jt, sl.noe me.Jor ~is is o:i colour 
~ru= 

<llemical Kg/~ Cost TVJra Total Cost/daY ---- ·---
Alum 500 347 173.500 

82504 (~) 300 ~ 25,500 

300!.um !fvpochlori te 1008 229 

PolYelectrol.yte 

Cc) Perfonianoe in Colour ReaDval 

--------------------

TOl'AL 

230.832 

429.,832 

100.000 

529,832 
'l'LldaY 

What is the result.1.na perfoniance of the plant under 
SJCh difficult ocmdit.i.om? 

A ~t of S&111>les w.ere taken cllr1na' the oc:msul tant · s 
visit and sent to B.ar.sa R and D ~tre !Dr anal.Ysis. 
The result.8 are given in Table 5(a). 

Meanwhile. the Q)nsul.t.ant had Slml>les talren in bottles 
and ~ to sh:Jw the PIYCessive remval oi 
colour as t.reataent is aiwn. This is shoNn in Fi.. 
2. 
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Fig. 2. Visual lnp1ovement in Effluent Qlali t¥ as a result of 
treatment. 

( 1) TI.e 1ncan!.ng raw wastewater sanple is blackish in col001 
(owing to dyes used). It is dosed with alum. acid and 
sodium 1'YJ:oc;hlorite 

(2) Sanl>le taken at ootlet of primary sedimentation tank. The 
waste is still very b!.akish (because these tanks are filled 
with sludge and settling is poor) 

(3)& The WMte becomes lighter in coloor as settlement 
(4) progresses in the ··aeration"' tanks. There are no aeraton. 

in these tanks and they merely serve as large settling 
taW.s. Effect! ve coloor reax:>val occurs here. 

( 5) A slight further iq>rovement in coloor occurs through the 
··oxidation filter·· unit fran whose ootlet this sa111>le was 
taken. 

C 6 )& These sanples are from the Porsuk River. Sanple ( 6) was 
(7) taken 50 m. upstream cf Mill's effluent discharge potnt. 

while sanple (7) was talr.er1 50 m downstream (after mixing 
with river). There is hardly any notioee.ble diffel"<'.<lCe in 
colour of the river water before and after discharge of tbe 
treat,&j W&SU:. 

17 



TABLE 5(a) Analysis Results of Treated Effluent 
Sanpl~ (November 1988) 

(All results except Iii in llllt/l) 

----------------------------------------------
Pamneter Raw Qi+.J.et of Oltl.et Oltlet of Porsuk 

lffluent Primary of Oxidaticn River 
ftaD fleci:l IMl"l:ta- Aeraticn Filter ~ 
factozy ti.en Tank stream 

Tank of 
ettluent 
d19cbarae 

(1) (2) (3)(4) (5) (6) 
---------------------------------------------
Iii 9.7 9.32 9.46 9.36 8.04 

BD 160 34 60 50.4 9.4 

<XD 426 224 256 320 64 

P04 - p 13 15 6 4 3.2 

tll3 - N 1.8 1.5 3.2 8 0.7 

Nl3 - N 0.16 0.36 2.8 3.2 0.1 

tm - N Nil Nil 3.4 3.3 Nil 

AKM 147 193 232 191 1 

( 
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----------------------------------------------
(a) Various Starmrds 

-----------
In order to protect the quall1;¥ of rece1Ving waters 
~ as rivers. vartws standards are l\\railable. An 
ettort is al.so underway with CHP JONKr as.sistaooe to 
baramize the 'l\1rkish standards With ~ of D 
oountrtes. 

With ref~ to the Kskisehir Textile Mills. the 
Qwsultant vas informed. that the following standards 
would have relevance : 

1. General Sewer Standards applicable to tcMis (except 
Ist.anb.tl> where town ~ is finally biologically 
treat.eel. 

2. "Su Urunl.ert" standards to protect fisheries and 
other Aquatic ProWcts. 

3. Effluent Standards for oottoo textiles, under 
ihv1.rconent.al. Protection Law ( 19880. 

The above three standards have been tab.ll.atecl in Table 
5 aloog with the raw wastewater analysis of the 
IVskisehir Textile Mills to give a OCXIParative idea of 
the t.reat:ment requirements. 

(b) Treataent Strategy Reooameooed. 
------------------------------
.Al.t:JnJ&h there is t.alk aoina on about new sewers beina 
laid in Eskisehir by the Iller Bankasi, there is no 
clear understand1na on the following : 

Ci) When the Dle'f sewer system will be .read).r to 
operate? There may be delays <h.te +..o bqetary 
reasons. 

(ii) Whether full biological treatment will be 
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provided to the Eskisehir town sewage before 
discharge to the Porsuk River? (Even if a 
biological treatment plant is proposed to be 
blil t, it my take another 3 tc 5 years before 
it is operatiooal) . 

(ill} Whether the proposed sewer system will lll&x>se 
any additicmal requirements besides the 
standards given in Table 5 for aeneral sever 
di scbarae? (There is alreaClY talk that the 
Ksk1 sehir Beled,re will 1JllX)Se a ool air ?81Dval 
requirement besides the other parameters 
.specified in the StandalWs). 

(iv) What charges will be payable for use of seMer.5? 
These charges will al.80 keep increasing fraD 
time to time. 

A brief meeting gere held with the ~ Province Governor, 
the ~ Belediye, the :OOI and other auth:>rities to hear 
their views. It wa& evident that, firstly, oolour reaK>V8.l was 
given b1gb priority, and seocn:Uy, it appeaftd that everyone 
expected 5umerbank t.o ta.ve the lead in proper treatment of the 
waste before disposal since the Porsuk river ~ throogh the 
main town Just after receiving the textile mill effiuent. Even 
when sewers would cane 1nt.o ex13tenoe, good treatment would be 
expected fran SUmerbank. 

Colour rem:wal is, ofoourse, one aspect of the problem. The 
other problem is :rem::>Val of orpnic matter (Bl>, etc.) before 
dischar&e. Colour rear;val can normally be achieved by any one of 
the following metb:>ds : 

Adsorption on a fixed media bed (e.g. activated 
carbca or ooai cinders (COROF) etc. 

Adsorption on alum floe formed by chemical dos1.J1'(, 
~and settl1.J1'(. 

Adsorptim on bio.loOcal :floes fOl'lll8d in ac.'t.1 vatfid · 
sludae aeratieln 

CMmical reactJ.oo w1 th a bleachina agent like 
Sodi\DD flypochlorite or chlorine. 
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fut. all the above metb:xis cannot ~ve organic and suspended 
materials. For exlmi>le. if the RR wast.ewater is directly 
passed throush a fixed media bed. the orgsnlc materials. 
suspended solids. etc. • will fwl the bed and stop the adsorption 
process soon after start. Th.ls. a methxf of treatment has to be 
selected 1n which both ooloor 6Dd other organic and suspended 
mtt.er can all be raa:>ved. For this p.irpose. hiolOOcAl 
treetm:nt is oonsidered desireable to aOOpt. (Also see Sectioo 4 
for a further d1 sa•ssicm m the UM; of "CURUF .. ) . 

tmeover. the adoption of biolO&ioal treatment will make 1 t 
feasible to d1scbarae the tmated uaste d.izect.ly to the Porsuk 
River. and this avoid pe,yJll!Dt of hi8h fees for use of tc:Ml 
sewers. M stated earlier. it is not clear when tcMl sewers will 
be ~, nor whether the tcMl Mill provide trea'baent of the 
mixed wastes, nor what charaes it will levy. Geoerally. 1n tJle 
ocnsultant•s experience a J.aiwe bd.1...-t.ry ~ 6000 cu.a./day 
effluent will find it eocmomical to treat its OKi waste and 
d1scbarae ~tl.y. ~r, all t.be civil structllres 
required for waste treatment already exist. It is now a quest1on 
of proy1.d1ng the matddng equipnent to be able to use the plant 
properly. Th.us, biological trea'bne4t is ~ ided as de!!cribed 
1n the following pages. 
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(a) General 

The ex1.st.1na effluent treatment plant inspite of its 
inooa&>lete nature, bas dem:mst.rated its basic ab1.11tv 
to treat the wastewater m1n1y by IJllvs1cally J."emV1ng 
solids and ooloor. It has now to be 111>.roved qpoo so 
as to give ocmsi!ltently aooct performance without 
creating sludge disposal and other problems and be 
~le of meeting the standards d1 saJSsed in SectJ.oo 
2. 

Firstly, sane o 11111ents oo the orlglnal plant desian 
will be useful to malre, follam by a re-desian of t.he 
plant to iDl>rove its performance to be able to meet 
standards for discbarae of effluents to rivers. 

Finally. the operating oost3 of the proposed plant are 
given arid a check-list has been a:t.ven of all t.he new 
it.ems of machinery, equipnent, piping and electrlcal 
work to be dale at the plant 50 as to do a ocaplete 
Job. 

(b) <k.mnent.s oo the Or1-inal Plant Design 

-------------------------------------· 

The follarina ooaments ..,. be made or1 the orlglnal 
desian of the plant. 

1. The desian flar is 7000 cu.m./day whereas the 
present flar of wast.ewater is only 5600 cu.m./day. 

2. The domestic sewaae flar is treated separately in 
a 8ePtic tank and discharged to t.he river. It 
woold b" beneficial for the biol08ic.al treatment 
section of the plant if domestic sewaae flar 
(estimated to be 400 ai.m./day) is brou8ht to the 
main plant Just before the aeration tanks. 
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3. 'lbe original design is based an vexy high asS1mied 
values of IDD ( 1945 ag,11) • A raw waste ID> value 
of about 300 IQll/l would be mre awropriate to 
use. 

4. tb equalizatim tank bas been provided to take 
care of the wide fluctllatioo.s in qualit¥ (acld11¥. 
alkalini t¥, Pl. solids, etc. ) likely to cane in 
the raw wastewater. 

5. Besides the above aspects. proper plant 
functioo!ng is severely handicapped by the 
nbznoe of the foll.owing : 

Aeratioo 

Biol®cal sludge settling and recycle system 

Inadequate distribltion of flow on the so­
called "oxidation filter". 

( c) Suggested Improvements 

To take care of the sh:>rt-oomings pointed out, the 
following inp.rovements are suggested : 

As slam in Fig. 3 , the raw wastewater Will first 
be broosht to an .aerated eatial 1 Mtion t.tmk created by 
converting one of the exis~ aeration tanks. Fran 
here, the waste will be neut.r.aU Md to correct the pf{ 
as neoessat'Y and dosed With aluminium sulfate before 
going to the wirMey Md1mentat1on tanks where 
mechanic.al sludge and scum renx:>val scrapers will be 
provided. The sludge renx:>vecl will be~ directly 
to the sludae drying beds. 
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After sedimentation, the main flow will go to the 
three existing aeration tanks as sbown for biological 
treatment Cextepded neratJool after which, there will 
be seooodal7 sedillff\tation with slmae recycle back to 
the aeration tanks. Any excess sludge will be 
diverted to the sludge drying beds. Sludge ~ 
arms and sludae Pms>S will be provided. 

As the ""oxidaticn filter .. alreadY exists, its use llaY' 
be oontimed if desi.J:ed. fg!i um bypoch1orite may be 
8dded either just before or just after this filter 
unit to help bleach aw l'elll81n1na oolwr before the 
final effluent aces to the Porsuk River. 

Simi lar)Jr, the sludae drying beds alreadY exist and 
may be used as far as possible during the relatively 
dry and smnv seasoos. n.tr1ng wet weather when drying 
is difficult the sludge ~ have to be carted mray 
off-site by tankers or the sludge 1118)1' be dewatered 1n 
a So.11.d BaHl Cient.rifl1e (Penwalt-cype) and the very 
!111811 residual volume carted away to use as land fill 
at approved sites. 

( d) lnp:>rtant Specific.ations cf Treatment Uni ts . 

The essential desian features and inliortant 
specifications of the various mrl.ts are given below : 

(i) Assumed Flow Rates 

The industrial wastewater flow rates are assumed 
as follows: 
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Time 

08.00 - 16.00 h. 

16.00 - 24.00 h 

24.00 - 08.00 h 

Flow, cu.m. 

3,200 

1,500 

900 

5,600 

The dcaesti.c wastewater flow = 400 cu.m./day 
joins the tzeat.ment plant Att.ei: primary 
secl1 mentation, namely Just before biological 
tzeatment. 

(11) Aerated Fqna11zation Tank 

Time 

0800-1600h 
1600-2400h 
2400-0800h 

-----·----·--
Since t.he 1noom1ng 1ldJstrial flow is variable, 
an equalization tank will be desireable to have 
so that t.he subsequent punping to various 
treatment units can be at a constant PJlll>ina 
rate, namely, 5600124 = 235 cu.m./hr rate. 'lhls, 
equalizatiai tank size is OOlllQted as follows ; 

Inflow Punping Rate Total nrtflow Balance 
cu.m. cu.m. cu.m. ------ ------------ ------------ -------

3200 235 cu-• ...ai 1800 1320 
1500 235 cu.lll/h 1880 940 
900 235 cu.JD/h 1880 0 

5,600 5,600 

Hence, mex1num bal.ancins 08P&Cit¥ required = 1320 cu.m. 

However, size of each existing aeratiai tank ~t 

= 25m x 27.5111 x 3m liQUid depth = 2062 cu.m. 

Hence, it will be enough to convert one ~t into an 
equalization tank. It 'lill provide a maxiJD.uD detention time 

= 2062/5600 = 8.84 h:>urs. 
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(iii) PUq>s 

Provide 2 nos. x 235 cu.m./hr capacit.¥ (ooe working 
and ooe standby) non-clog P.1llJIS. capable of p.mping 
upto 8m head. &lcticn will be taken directly fraD the 
equalizaticn tank. The P.11111S will be dri'len by 10 KW 
m>tors each ( '00 be cher:>lr.ed w1 th .suwllers) . 

( i V) Acid Neutralization System 

Tbe acid neut.ralizat.ion tank will enable us to 
maintain t.be pH a:romd 9 • 0 at all times• 'lb.ls I 
sulfuric acid (82504) will be added whenever t.be pH 
aces above 9. O. This addition can be made fnB a 
dosing tank bv usina a meterina pmp which will be 
actuated w a pH meter tbroo8h a !!Olenoid valve. The 
neutralizaticn tank (~ exi.sting) bas a vohae of 
80 cu.m. Mmell' 23 ain. detenticn time. It bas been 
blilt in ta> ~ts both of which my be wsed 
for acid neutralization with a 4 KW mixer in each 
OOllPlrtmert. 

Alt.ematiye!Y, sime the neut.ralizaticn tank of 80 
cu.m. volume is alreadY h11l.t in ta> ~ts. 
t.be first part Diel" be re.served for neutral.izaticn by 
using flue gases from the boiler lnlse which contain 
CX>2 gas (as envisaged in the or1.ginal design) and the 
~ ~t be used for acid neutralizaticn as 
described above alooawith a 4 Km mixer and a pH sensor 
in the outlet '00 facilitate dosina. Tb1s w!.11 be a 
m>re cost-effective arrangement in the loog run. The 
detail:s have already bean provided in the or1g1.nal. 
design by IRTCK. 

tm:E.: A word should be mentioned here alx:lut the cloth 
Kiering, bleaching and mercerising system in use. No 
caustic recovery is being practised at p~t for 
certain practical reasons in'OO which the OCl'lSUl.tant 
could not w:> during his visit. If caustic recovery 
and ftJC;Ycle is practioed. the wastewater will need 
!llJCh less amount of neutralizaticn by acid vhich will 
save considerably in oPel'8tina oosts. This aspect Diel" 
be considered by the Mill authorities. 
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( v) Coagulant Ihsing and tllx1ng 

(vi) 

The ooaaul.ant dosJ..na and lli.xina tanks bne also been 
provided already 1n t.Ro ~ts. In the first 
~t Al..\D1n1um Sulfate Calm) can be dosed and 
tl.ash-llixed wh1le 1n the seocot ~t it can be 
sl.OA}y stirred to aenerate al\• noes (fiooculat1on;. 
Since flash ld.xin& l'eCl1ires only one llimte reaction 
time vhile ·flcxrnlat1cn needs 20-30 m1mtes it is 
s1Jaest.ed tbat the 1ntemal pert.1t1.on 1n the ex1.st1.n£ 
tank be renoved. A flash a1 x1D1f arranaeaent my be 
proyided only 1n one comer of the tank. say. bl x lm 
x tank depth. and a 0.5 KW aid.tat.or be installed 1n 
it. The rest of the tank ~ be used to install a 
sl.OA-speed fiooo>lator ~tin8 at about 1-2 RE!I eIKl 
driven w a 3 KM mt.or. See twical drmring. 

The provisicn of a fioocul.a:tor (which ~ not 1.ncluded 
1n the or1g:lml design) will 1nprove the eff.icieoc,v of 
all.a ooaanlaticn. It is also k~ that al\.ID 
dose is detemined fJ.'an laborato.I'Y sb.1d1.es to &e't. 
oPt1nuD results. Al\.ID dose is expec.~ to be betllem 
100-200 ...vi. 

The Jll81n f l.OA "1.ll b:)W llO <n to t00 existl.ng three 
primary se<Hmentat1on tanks. 

Each tank dimensicns are : 2\a x 5m x 2. 2m depth or 
220 cu.m. volume or total vohne 220 x 3 = 660 cu.m. = 
2.8 hlurs detention time at averaae IQll)ing rate of 
235 cu.m./tnlr. The three tanks are to be operated in 
parallel fJ.'an the OCDla'l feed channel. care beina 
taken to see that the total now is divided equally 
between the three tanks. The surtaoe loadinai will be 

Q = 5600 
------- = 18.66 cu.m./sq.m./da.Y 

A 3 x 100 (acceptable) 
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Sludge Kechanism 

~~· of the settleable solids are expected to be ~ in 
this tank. Jbiever, slud&e and SO. Xtm:JVal fral these tanks 
will need the use of :scrapers driven 1¥ a cbain-and-sproclaet 
arranaement Vit.h 5 KM 110tor as shcMl in the tn>ical drmdng. 
Tbis llfllCban1 s will need to be installed at the earliest to aet a 
satisf.actonr slud&e withdrawal ~t. (Details of the 
mechan1sll ll1St be obtained :fraD !IUWliers on a ~ basis to 
fit the existina tanks) . 

The sludae x8IDVed :fran the priamy sedimentation tanks will be 
awroximtely 3000 Ira/day on an average Vit.h a mistme ocnte.nt 
of • . '1hls. sludge volilne 3000 

= -- = 300 cu.m./day 
.01 

'lb1s volgne will be fl.usbed periodic.ally to a new sludae ml.ding 
suap of 30 cu.m. from which tJfO oentrifusal. open-hlieller tnie 
~ of 50 cu.a. /hr. capacit.¥ C ooe workina and ooe :rt.amby) will 
Pllll> the same either to the sludge dxy1ng beds or to the chemical 
oomitioning tank prior to deslatertna w a SOLID BM. C2ilfJ'lUl'WK. 
The J;U11>.1ng head has not been possible to estJ..mate as the level 
difference betlfeen the proposed sludge SJllll and the sludae d!ying 
beds or the proposed chemical oomitioning tank is not known to 
the ooosultant. The head loss in the sludge JUIP!ng line Vill 
also have to be estimated deperxf1ng on its lenath. 'lb1s can be 
easily done. The dia. of the line will be 150 na. 
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(vii) ixtended Aeratioo 

-----------------
M!aane the folladng = 

(a) 1he extended aeration system will be ()llel'aed at 
F JM = 0 .1 BG IQ) per lrg Mixed Liquor Suspended 
Solids (II.SS) 

Cb) 1 ncx111.ng raw waste IQ) fran iidJstry = 300 11811 
x 5600 ru.a./day = 1680 kg/day 

Cc> IQ) ft!llDVed 1n prhmy sed1wontatic:n =nil 
- (safe asslll(Jtion) 

Cd) IQ) frm ~c s-nrae = 1229 x 20 &!Penson ... 
225 x 50 

= 24.5 ... 11.25 
= 36 Jr&lday 

(e) final ettl.11aent ID> = 30 11811 
= 180 kg/day 

Hence. total BD s:>ing to aeration tanlt = r = 1680 ... 36 
= 1716 kg/day 

M = f/0.1 = 17,160 kg. 

If MLSS = 3000 11811 = 3 lrg/ru. m. 

Aeratioo tank volume 1'eCJ11red = 17,1€0/3 = 5,720 ru.m. 

Since each aeration tank ~t 
= 25m x 27.5m x 3m deep 
= 2062 ru.m. 

Hence total volume W1der aeration will be= 6,186 cu.m. and 
MLSS will be 2775 118/1 instead of 3000 1118/1. 

Voll.Ille ot fl.ow aoina to aeration = 5600 ... 400 = 6000 ru.m./day 

Hence. detention time = 24. 7 hours approximately ( aooept.able) 
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0xnen required = 1.2 k1r Olk& HD reaoved = 1.2 (1111) removed) 

= (1.2) (1716 - 180) 
:q,lday 

= 1843 

= 77 q./br. at field ocmditicns 

Assme aerators gL~ • 2.0 Jrg O/KWh at standmd ocmditicms 
namely, 0.6 x 2.0 at field ocmditicms. 

= 64 KW at shaft 
0.6 x 2.0 

= 91 KW .:>tors 

= 120 HP 

Thls power" level 1n aeration tanks = 14.5 W per cu.m. tank 
voltne (acceptable) . 

Heme, provide total of ~ix aerators of 20 HP each i.e. two 
aerators per 0Cllll8rtment. The aerators will be anmted on 
fixed oollmlS and the subaeraeooe of aerator blades will be 
decided 1n oorusul.tatim with the mamfaC'Wrer/supplier to 
ensure prcper specWcatiCllS are foll.owed. 

OJtlet tran aeraticm tanks will be over a weir so that water 
level 1n the tanks is al~s oonstmit. 
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(vii) Final Settling Tanks 

The final sedi menta.tim tanks as existing aill be 
cheiriEei for the following parameters : 

- De'b!nti.cn t1E = 2 - 3 lnlrs at average flou 

- Overf1ou rate equal to or less than 17 
cu.a./sq.•./day 

- Solids flux rate equal to or less than 144 
JrUsq.wdaY 

At averaae flou rate = 6000 cu.a./day = 250 
cu.a.~ 
~ tank area ziequ1red = 353 sq.a. 

tfax1nn !IOlids flux 1.ncbJdi.Nr mc1.rallaticn 

= (3000 118/1) x (60000 cu.w .day) x (2) 

= 36000 JrUday 
namely. tank area s1nlld mt be less than 250 sq. m. 

Ttus, provide min. 353 sq.a. area totally. 
Hmce, use ~ im.- existina w1...,,ta.t1.on tanks. 

~ foor units s!nlld al.so be provided w1 th cha1n­
and-sprocket tvPe sludae :scraping IDl9Chan1sms s1m1.lar 
to th>se in primary s«Hmentati.on tanks (i.e. 5 KW 
each). 
(No SClD reaDYal is needed in these tanks) . 

(viii) Sl.udae Recycle System (includin8 lxoess Sludae 
D1sposa].) 

-------------------------------------
In the en.ended aeratJ.on syst.m, ettluent I"eC¥Cle 
:from final settJJna tank back to aeration tank has to 
be possible • 1~ ot the 1nflou (i.e. 6000 
cu.m./day). Hence, the sludae nmoved tran the 
bottaD of the settlina tanks will have to be drained 
to a small _.., for ncycllna as necessary throulh 
oent.rituaal P.1lll>S : 
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1 no., 250 cu.m./hr capecicy 
2 nos. 125 cu.m./hr oapecjcy 

capable of IUIPiM to a total bead of 8 m. (i.e. 
awroximtell' 10 KN and 5 KN each). 

5cne excess sludae will haw: to be res>WJd :fral tiJDe 
to t.iJDe C so as to keel> MLSS in the aeratioo tank 
aroom1 3000 118/1). The same ~ can be used for a 
few a1mtes per day to ~ the slud&e either 
directly to the sl•xlee dry1na beds or to the cbeaical 
dosina tank prior to deYaterlng in solid boMl 
oentrlAe. 

(ix) Sludge Devatering 

1be ex1st1.na sludae dn'1na beds shW.d be used as far 
as :possible ttaJ8h not llUCb use will be :possible to 
malte over the wet-m:mths and snow-bc:uxf periods 
between November and APril each year. 

After some exp-..rience is pined 1n using these beds, 
if it is decided to switchover to sane mechanical 
means of dewatering, it is reoomeraded to OC11Sider 
use of SCUD ~ cmmumm. A Pennwalt-t.n>e 
"Decanter" unit of about 30 HP will be adequate. 1be 
sl.ud8e will first be taken to a sludae ooodition1na 
tank (stainless steel) vi t.h arranaement tor add1na 
oood1. t1on1na chemicals such as pol,yelect.ro].ytes to 
~..rl.y ocniltioo the sludge before dewatenna. A 
0.33 I<H hiQh-speed agitator will be provided in the 
tank and the sludae fed to the decanter throulh a 0.5 
I<H teed IUll>. 
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(e) aitm!TitC cx:6'l'S (FGIER. amMICALS AND SfAFF) 

(a) Power 

The power requirement h..,s been calrul.ated 1D11.vl<l.lnlly 
for each unit 1n tbe treatment plant, based <in the 
runber of lnJrs each unit is likely t.o work 1n a day. 
(See Table 6) 

The t.otal eJq>eCted ~t.i.<lll is 4768 RRh/day. 

As.snina power cost 8 100 TL p::r bh, t.ht b:ital IQler 
cost will be 476,800 TL per day. 

(b) <llemicals 

The chemicals ooosmptioo is estilated as follORS 
provided t.he ~ changes aftl mde in the 
treatment p~t ; 

(]D!M KG/Il&Y 
---

ACID C ~ H2S04) 150 

Ami 500 

SCDIC!i HYRnlLORITE 180 

(c) Staff 

C&TmORY 

1. Fo:-eman 
(Klectrical/ 
Mechanical) 

2. ()perat.o.rs 

3. Helpers 

'IUl'AL 

1 

2 

4 

'l'L.IMY 'l'lJn\Y 
----

85 12,750 

350 175,000 

230 41.-100 
---------
229,150 TL/Dt\Y 

n\Y EVENitG NI<ln' 
5Hl1i SHIFl' OOFI' 

1 

2 

2 1 1 

111!1.: Some additional part-time assistance vill have t.o be 81.ven 
U> the plant fran the exist.1.na factory staff as and vhen 
necessary. The factory laborat.ory will also have U> 
assist in sani>lina and chemical control. 
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CAPITAL cn>TS 

.It is not possible for the OmslJ.l.tant to indicate the likely 
capital cost of ~the existing plant. fblever. to 
fac111tate estimti<m the follOAina list of all new items to be 
provided is aiwn. 

(f) anDC-LIST f6 NBW l'l'Blt5 TO BK PKNIIED 

&:Jial j r.a:ticm Tank 

1. lxUmsi<m of inlet channel to pn>pOSed equal.izaticm tank. 

2. Provisicm of inlet and cutlet arranaements to convert one 
of the aeratioo tanks into proipoeed equallzaticm tank. 

3. Provisi<m of aer-~torstm.xers - 4 nos. x 15 HP each 
together w1. th nnmtina platforms and aooess bridaes. and 
electrical cabllng work. 

1. Provisioo of p.mp suction arrangements in bottan of 
equal.1zatioo tank 

2. Erectioo of 2 nos. x 235 cu.m.,IOOur PlllP"5 with 10 KW 
mt.ors each. together with platforms and cabli.Ni. 

Acld Neutralization 

1. Provisi<m of boiler flue sas arranaement in first 
~t as per KRT<JC des!Qn to neutralize the 
wastssfater partly. 

2. Provisioo of acid dosina tank. metering Pllll> O - 100 
l/min. • and 4 KW mixer in the second ooqm-tment to 
ooas>lete the neutralization actioo. This will also 
include provi.9ioo of a pH sensor in the outlet to acbiate 
acid dosin8 PJ111> throu8h a solenoid valve. 
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Q)agu].ant D:>sl.ng and Flooculatioo 
---------------------------------
1. Provision of aluminium sulfate solution preparation tank 

including its mixing. dose = 100 - 120 nWl 

2. Provision of metering JUll>, 100 - 1000 l/min. to feed 
alum solutlco 

3. DI smantlln& of existi.na partition in the ooaaulatlon tank 
and provision of a 1.m x 1.m x tank depth box with inlet at 
bottom and outlet at top to serve as a flash m1.x1ng tank. 
Provisicn of O. 5 KW agitator for flash aixing. 

4. Provisicn of fiooollaticn paddles in relll81n1.ng ~ of 
OClllP!lrtDent with 3 KW drive mtor to stir liquid contents 
8 1 - 2 RfM to help bllld up alum floe. 

1. Provision of sludge and san :remwal mechan15m (chain and 
sprocket t.¥Pe) to fit .existing three sedimentaticn tanks. 
The drive mt.or lll8Y' be 5 KW or as per supplier's design 
tor each unit. 

2. Provision of new 30 cu.m. suap to h>ld sludge for p.mplng 
to sludge drying beds. f\:qs will be 2 nos. x 50 
cu.m./Wl.r capaciey capable of pmping to required head. 

3. Provisioo of a sludge delivery line 150 DID dia. fran 
above PlDI> upto the sludge drying beds. 

1. Provisioo of 15C DID line to bring domestic sew2 :;e from a 
point prior to septic tank to the aerat.1.on tanks. 

2. Adjust levels of inlets and outlets fran the three 
oonpartments pl'OPC)MJd ti:> be used for extended aeration, 
to en.sure that all three tanks reoei ve CQUAJ.. flows. 

3. Provis~on ot six aerators ot 20 HP each, to be installed 
• 2 Nos. per oonpartment, conplete with platforms, access 
bridaes and cables, et.c. 
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4. Provisioo of sludge return line 250 nm dia. fran 
secondary .settling tank p.mps to the aeration tank to 
carry upto a JDB.Yimun of 6000 cu.m./day recycled fla1. 

Final Settling Tanks 

1. Provisioo of sludge remval mechanism (chain and srrocket 
'Qrpe) to fit existing fem: secoodal'Y secHmentatioo tanks 
similar to the primary sedl mentation tanks except that 
.scum rem:>val is not necessary in the secondary 
SNH mentation tanks. 

2. Provision of punp suctioo. arrangement from bottan of foor 
sedimentation tanks to facl.lltate recycle. 

Recycle Pt:lll>S 

1. Provision of recycle p.mps, 1 no. 250 cu.m./mur capacity 
and 2 nos. • 125 cu.m./hoor capacit.¥ ocaplete wit.'l 10 KW 
and 5 KW m:>tors and 250 am delivery line up00 aeration 
tanks with a branch line to sludge drying beds to be 
operated manually by opening sluice valve as necessary. 

Mechanically Sludge Dewatering (()ptiooal) 

-----------------------------------------
1. Mechanical sludge dewatering is optional and may be 

considered only aft.er sane working experience is gained 
with the existing open sludge drying beds. 

As and when a mechanical sludge dewatering unit is 
desired to be installed. Mis. FmMALT. USA, will have to 
be approached to provide a suitable SOLID BJilL 
COO'RIFmE (DliX'Atfl'ER) tosether with sludge conditioning 
tank, mixer and feed J;U.1111>. 
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Sodium ffypocb)rite Ibsing 

1. Provision of arranaement for sodium )ftiochlorite dosing 
1.9 to be made either just before the min now enters the 
··oxidation filter". or Just atf"...er thi5 unit. to asist in 
ooloor i:iemcwal if any turther colour removal is necessary 
a.ft.er biolcc1.cal treatment. It is felt that biologlcal 
treatment itself will be aenerallY adequate and no 
further chemical dosi.na will be required. However. &n 
arrangement slnlld be available for use whenever 
necessary. 

Electrical Control Panels and Cabling 

1. For the various items of equii:aent (PJDPS. aerators. 
mt.ors. etc. ) electrical camect1.ons will have to be 
provided and preferably oentrali2.ed cootrol panel also 
provided to facilitate operation tran a central point. 
Individual switchsear slx>ul.d also be available at each 
unit to enable operators to isolate the unit if necessary 
tor inspection. nus. electrical work slntld be planned 
and installed alonawit.h the varirus ~tems listed above. 
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5. IXPIRIMBtftS WI'1'H tEi C6 CDUJmS (a&JF) fCll CX100R BIKJ'IAL 

The factoiy bas denal.strated that ash/cinders (CORUF) from 
coal-fired boilers can be effectively used for oolour 
reaDV8.l. by creating a bed of "CURUF'' about em x 4m x 1m 
deep over which raw wastewater bas been spzead so as to 
praoote percolation through the bed. The pen."'Olated 
water is 9eell to be free from colour. The results are 
very inl>ressi ve. 

a.it. if this idea is to be pursued further. m::>re 
scientific data is needed on the loadina rate. and the 
life of the CORUF before its oolour adsorption properties 
are exhausted. Moreover. the raR waste contains suspended 
solids. organic mater1.al.s. and some oil and grease. all of 
which tend to reduoe the effectiveness of the CORUF. The 
extent of CUROF produced in the Mills boilers dally is 
finite and the quantiey produced sha.lld !SUttioe to meet 
the waste treatment needs, as additicnal CUROF would be 
too expensive to transport from outside. 

Several ~ays can be suggested to proloog the useful life 
of the CURUF such as : 

Ci) Using the COROF for colour rem::wal a!:ter. effect! ve 
primary sedimentation is done (or even after 
biological treatment is done) so as to renove only 
the remaining colour and he!p in "polishing" the 
final effluent before discharge. (Also see Section 
2 of this Report) . 

C 11 > Using the COROF bed in an uptioy nr.:xie .so as to 
reduce the clx>k1ng effect of .suspnded .solids, 
etc. , caning in the raw waste. This would appear 
to be the logical manner of using the mterial to 
get best results. F.ach contact bed of about 2. 5m 
x 2.5m x 1m. deep would be fed fran the botton and 
overflow fran the top (See fig. 4) 

(iii) Providing a oonyeyor b:l:t. mr:itm to load and 
unload the CORUF from the contact beds, and 
facilitate handling. A conveyor belt could carry 
the CURUF fran the boiler house to the contact 
beds and the same conveyor belt could then carry 
the exhausted CURUF from the beds to a ran;> for 
loading trucks tor transporting away the CURUF for 
~. (See Fia. 4 ). In any event, the 
CURUF is being carted away at present for disposal.. 
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1be initial sbldie:s required could be carried out 
through a tmlversita department to obtain data of 
the cype s~ grapbi~Iy in Fig. 5 frail which a 
full-scale tmit can be designed. 

It may be repeated be.re that use of amm' '°'1ld be 
adv1.sable ~ treatment in the proposed 
treatment plant rather than directly with raw 
was1:.eRater. Direct use w1 th rail 1MS'tewat.er 
would lead to rapid exbaustioo and cldt1na of the 
COROF and while colwr ma.v be reamed, rur 
object..ive sh:W.d also be to raiDVe suspended 
solids, organic materials (suspended and 
dissolved) oil and grease, etc. 
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6. 

(1) 1be t.reatJDent strategy ~ in Section 2 of 
this Report explains wW biological treatment. is 
preferred 1n the case of Ksk1seh1r. 

(11) All the civil st..Nmll:es for the wastewater 
treataent plant already exist at Esk1seh1r. Even 
with:lut anY equ!Jaent or ll!lllCh1neI7. the plant bas 
~ted since .Ausu.'5t 1988 its ability to 
treat the mstewater with chemical.a and 
secu llfl«ltatioo to 81 ve n;a.'5008ble oolwr rellDV8ls 
and clarify 1n the effluent. as slXMl in Sectioo 
1. (Fig. 2) 

(111) a.it such a plant cannot run for loog mthc:~.it 
necessary elect.r1cal-mecbanical equipDent 
especially for sl•._, scrapina. sludae puq>i.ng and 
for prov1d1na extemed aeraticn to the 
vast.eaters. Berioe. the first priori tl' is to 
invite a local eQUipnent suppiying/des.lgning 
oal()BllY to take up this lfe>rlt in band. 

(iv) 1be Ccxlsu!tant ms given 1n Sect1oo 3 of this 
Report a ocm&>lete "'check-list"' of all th! OCH. 
i tans of work required to be done. The siz~ o! 
uni ts l1!qUired, power, etc. , are al.so de:scrlbed 
along with iq>ortant specificatioos to enable 
local contractors to proceed further with the 
work. 

(v) It "111 be hel.pfUl. if a local oonsultin& ~ 
is xeta1ned to assist 5umerbank in the detailing 
of the new elec:t.rical-mechanical work to be <kllle 
at Ksk1seh1r and 1n its SUPel'Visina Wr1n&: 
inplementatioo as some problems maY arise iri 
actually ret.rofittJ..ng the eqipnent, mchtnery and 
electrification to tbe ex.istina civil structures. 

(vil Some experiments may be contimed with the use of 
"cmuf" for adsorptioo of colour as explained 1n 
5ectioo 5, b.tt ocm&>letion of the existi.na 
treatment plant should b:>t be held up 00 this 
aooount. 
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L BEDS· THE EXHAUSTED CURUF CAN SIMILARLY BE PLACED ON CC\NVEYOR BELT 

TO CARRY TO A TRUCK FOR DISPOSAL 
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------------------------------

1 . 1be Eld.st1.rw Si tuatim 
---------------------
(1) General 

The Baykoz Leather Tannery established 176 years ago 
in the Ot'Ulman time, is the oldest of its kind in 
Turkey. It has five main divisions ; Leather 
tanning, shoe manufacture, synthetic leather, :rubber 
and adhesives. The plant engages 1600 workers and 
nearlY 100 officers. About 34 families live on the 
factory C8llPlS. The plant is occupy1.ng a beautiful 
spot on the BospOOrus facing Ta.rabya on the 
Anantolian side, and is discharging its wastewater 
into the Bospb:)rus With'lut any p.retreat.ment. 

The Govemment issued inst:ructi005 for all plants 
discharging their wastewater into the Bosph:>rus to 
IOOVe. This could cost Sl.Unerbank about 16-20 billion 
(about US $ 10 million) besides causing tunan 
problems from displacement. Tixlugh the site is 
highly touristic in value, there is a feeling that if 
the COQX>sit.ion of the wastewater could be contMlled 
through treatment to be in line with intemat.t.onal 
standards, the plant may still be able to continue: 
operations from the same site. 

< 11 > Products and Processes 
-----------------------
The factory earlier could handle 30-35 tons/day ra"' 
hides rut since a fire destroyed a part of the 
factory only about 21-25 tons/day (6000-7500 
tons/year) are being Processed. Table 1 gives 
details of the various types ofproducts made and the 
raw materials/chemicals consumed per year in 1985 
prior to the fire. 
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The process flowsheet used in production of calfskin 
and coarse leather is shown in Fig. 1 . The typical 
steps through which raw hides pass are as follows 

Liming 
Beaming 
Deliming 
Bating. piddi.ng 
Vegetable tanning for coarse leathers 
Chraae tanning for calfsk1ns 
Pressing/splitting/shaving 
Neutralizing/tanning/fat liquoring 
Finishing (varirus steps) 
QJali1:¥ caltrol 
Weighing and storage. 

Artificial coarse leather {leather board) used in the 
in-soles is made from the waste pieces of coarse and 
fine leathers after adding chemicals and processing 
them :further as necessary. This is soo.m in Fig. 2. 
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TABLE I. 

1. P?.o:uc:;s 

Product iC'r. 
Capacity 

- l.~ather(calfskin, suede, split,etc)1~@.ooo.ooo dm2 

- Coe~se I.eat her ( ._,-!._) 750 .000 kg 

- Artificial coarse leather (J.,_ sk) 1.200 .000 kg 
Shoes 3.930.ooopairs 

2 • RAV; l.:J. 'TE?. iAl CO?T SUMP'.r i f)}i S 

- l.it:1e 

- Scdiu~ Sulfide 

- A~~oni~~ sulfate 

... !'critic eci~ 

• Sumac 

- Va~ex 

• Sod iu::l 'ti sulfite 

- Acics 

• 13orax 

• Oils 

• Synttetic tannins anf velex 

- Sc~i~m bicarbonate 

• Salt 
- Corr s~ er ch 
• Socium ~ichrom~te 

- Kolas~e £ 

- Presa:- ?.; 
- 'Per:ri.i.r.d J. SJ\ 

~u 1 J.; r. i :' c a::: i ~ 
- ?1F~e~: e~~ aniJine dyer 
.. Iir~je!"'£ 

* 

Ccnsu!Ilpt icr: of 
19 5 5 ( in t o:-i ) 

291 .. 9 

121,1 

lC?,6 

2 

2,5 

838,2 

2,2 

j 

275 ,5 

ll 3 

81,5 

2 5! '3 
31,1 

1 ?l '5 
65 
c ,;: 

l j ,C 
31~ 

Full Capacity = 30-35 Tons/day of raw hides 

Reduced capacity since fire • 21 - 25 Tons/day 
.. 6000 - 7500 Tons/year ' 

4 
' 

Production 
of 1995 

90.)72.)00 c:r12 

854 .200 kg 

718.ooc k~ 
1. 94 l.400pair:: 

___ _.. ___ • ___ , ___________ ~. ~~. ~-.~t.:.of!li~~·~ .... ~ I- ,,._. - \,~:_~ ~·:,~,,: • ~·· ~·-·-::__:_.a; : .-·•:. ·: .. 
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{iii) Wastewater Q.JanU t.il' 'llld Qm-acteristi.c:s 

-------------------------------
(a) flCIUS 

fortmately. a ~ detailed s1lldv of the -.st.sat.er 
flows and their cbml.cal and ot.her cbaracter1.sti.c:s 
bad been mdertalDen in 1981 tr a doctoral. stment. 
Ali ICa.l.eldar. tor his Ph.D. thesis. He analysed the 
11B5teuater nows trc. various departaent.s of the 
factory as uell as :frat the min effluent ctwmel 
ao1- to the~. over a six 8Jllth period. 

Table 2 elves the iD.lrly variati.ms in the flows 
wsured in the •tnettJuent chamel first~ Dr. All 
lt'llendar in 1981, and themafter W s..erbank' s OMll R 
G; D Cent.re. lbrsa, on one da.Y. in Jmuaiy 1988. As 
tar a.~ n~ are oonoemed. there is a wide 
~ betaeen the 1981 and 1988 result.s. 1be 
met.Im of ~t used in both cases is not 
lmcMl. 

Nater ooos111Jtion data, it available. would have been 
•ise:O!~ eridenoe tut the sooroes of water are three 
tube wells, ~ 11.Blicipal supply as and Mtel needed 
and se&!<Y'Bl uPtalre fn::n an ad.Joining stream. Sea 
vat.er is also used 1n the l.1m1ng section. nus. 
reliable ~on data is not available. 

Average flOAS can also be estimt.ed from PI'OCllction 
data using appropriate norm. for uastewater 
treatment PUl'POSeS, one ma)' &S-91.,. mxinn raw hides 
handled as 32 t.als/day and water usage as 60 l/kg 
hides. ~. 
Pl'OOeS.'5ing vat.er in t.ann1ng 
32 t/d x 60 cu.•./dw = 1920 ru.m./day 

Water for leather board and 
otter llllUl.1facture 

lkaestic Saiaee 
1700 per.sons x 100 l/day = 170 
150 residents x 2C'> l/dw = 30 
Cafeteria = 100 

= 800 ru.m./day 

300 ru. ID./day 

-------------·--
Total 3020 cu.m./day 

(say 3000 cu.m./day) 
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Hence. the t.reatJlent plant vould be advisable to 
construct. for 3000 cu. •./daY. 1bis fialre was al!so 
aooeptable to the fact.onr aithorit.ies Olr1ng 
dt scussions. 

Dr. Kal.endar • :s data shJw:s t.hat as mch as 213 of t.he 
daily nor is procb)ed 1n the daY 9bitt alooe. the 
ftSt of the nor be1n& ~ aver the ftM!11ntng tuo 
:shifts. A9,9w1ng t.hat the fiOll pattem vill still be 
the :same Caltmllt> the t.Dtal nor vill be more) ue 
eet : 

A'ler88e now rate over 24 hours = 125 cu.a./br. 

H18h now rate over 8 loJr daY 9bitt = 250 cu.a./br. 

63 cu.m./hr. 

9 
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* 

Time nCJAS ~in m.1n lf:flUl!llt Qiamel. cu.•./b:lur : 

09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
01 
02 
03 
04 
05 
06 
07 
08 

* Note 

--·-----------------:--------------- : 

(1) 

1981 

95.76 
66.96 

,_20.24 
99.00 
61.92 

137.52 
77.04 
48.96 
24.84 
14.40 
21.60 
18.00 
19.08 
15.48 
15.84 
13.68 
14.04 
23.04 
16.92 
15.48 
14.40 
15.12 
17.64 
56.88 

1024 CU.II in 
24 hlurs 

1988 

458.0 
381.7 
356.2 
305.3 
229.0 
229.0 
381.7 
305.3 
330.8 

--------------- : 
2646 CU.II. in: 

8 hours : 

1981 data is part of Dr. Ali Kalendar's Ph.D. 
thesis. The average and standard deviation 
values obtained over a six 11a1th period were: 

8 AM - 4 ftf : 85 :t. 28 cu.11./hr 
5 ftf - 7 AM : 17 :t. 3 cu.11./hr 

(2) The 1988 data covering only the ~ shift on 
21-1-1988 was obtained by Sumerbank"s R & D 
Centre, 8..tr.sa. In both ca5e5, the method ot 
~t used is not known. 
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( b) Nastevater Characteristics 

1be wasteSla.ter analysis for 7arioos ch!aical 8lri other 
parameters were also carried a.it w Dr. Ali Kalendar 
in 1981 and the foDerb&nk R & D Centre in 1988. The 
results are gi'W!ll. in Table 3(a). 

The vaste&i&ters are eypical of any tannery, namely, 
the wastes cuitain grease. tDtal solids, ID>, CD>, 
sulfides and chm.-.ll.n. As biological t.l"'!atment WA1ld 
be dependent oo Bl> values, a closer look at t.be JD> 
values fOlld be desireable. 

B:1> Values 

The analysis values of Dr. Kalendar gi. W!ll. in Table 
3(a) shoA Bl> rangL-ig !ran 600-16'.JO IQIV'l while 
SurlierAnk • s value U5 or..ly 700 .vi. Using some 
cypical BD load nom.s tand assu:ning procb:tion levels 
of 32 t.ons/da.Y of rmi hide-3 8~ of which are chrome 
tanned. we aet ; 

As pP..r UNIOO rePOrt IBJW} 411/10 ; 

OC.O from chrcme = 26 T/day x 60 kg/I" = 1560 lrg/d 
IO> frail Veg. um. = 6 T/d8y x 85 kgfl' = 510 kg/d 

2070 kg.Id 
= 690 q/l in flow of 3000 cu.m./dal' 

As per Dr. Ali Kalaxtar·s study : 

BD = 70 to 90 kg/t.on hides x 32 T/d = 2240 to 2880 lrg/d 
= 750 to 960 ag/l 

nus. tor desian p.utOSeS. ~...ne 8:1> = 900 nail. 

Sulfides 

Sulfides value:! ranae !ran 100-300 llWi[/]. and t.reataerat will 
have to take this into OCOCU\t as sulfides would exert an 
OxYget'1 demand and wwld be objectionable in the final 
effluent. (See Section 5) 
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Chromium 

CllrcmitD values ranae fraD 20-90 ..vi and 8.150 need reanval 
as any chromitD d1..scharaed to the Bosph:>i:us '°11.r be picked 
up bv alsae. protozoons, etc. and, thmJgb. the t~ chain, 
it Yalld pass to the fish and finally to hnan beinas. 
1b.Js, chl'a1bn aoa•datioo gives taid.city and 11.1St. be 
ocm:t.rolled. 

Any atteal>t to nm:we it in a tt>eatment plant will cal7 
transfer the On'ani.\D flail the liquid effluent to the sludae 
phase and careless disposal of sludge urul.d bring it beck 
into the envllam!ot. 'lbls. it is better to handle clu:art~m 
right at the som::ie bv recycl.1ng 1 t as far as as possible 
rather than wasting it in the effluent. <lu:alim l'eCJ'cle 
possibilities have been disnassed 1n a 5ectioo 5 of this 
report. 

Pl rares fraa 7. o to 11. o aenerallY though peak values may 
range from 5. 0 to 12. 0. 1be provisioo of a su1 table siz.ed 
eqnaU?-atiClll tank Yalld lreep the Pl flurutatioos within a 
narrower range and al.so pemit some self-neut.rallzatioo to 
oocur 1n the tank, tlus rec1tc1ng chemical. dosing ~t 
for pH adjustment. 

011 and Grease 

011 Md grease rem:>Val can be ensured <ilring treatment. 

(iv) ~t Disposal Arran&ements 

1be ~~ disposal arrangements at the factory merely 
oa11>rise oonve:ving the wastewat.ers from the varicus 
departments thral8tl sewers to the main effluent chlmml 
which d1scharaes into the ~rus at .surface level. No 
outfalls exist. 

At the discharae p0int sane solids, oil and ~ Csa.n) 
float up and make unsightly ocmd1 tioos. Scavenaina birds 
are also attracted to the sit.e. Event.ually, the rapid 
currenUs of the Boeph:>rus carry away all the mt.erial 
towards the tlannara Sea. 
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mu l (a) Table 3 (bl 
IUIDZ nmT E1lllTll MILISIS m ~TD Dlmlil ST~ ll llLIY&Q 10 MROZ ramr 

51111Tlfl 
(Ill ftlllts acett 11 .. i.eratme are d• m 11111 

: tr.au : Sa1r'ml 1511 s. mII lfflm\S&lldua 
: lllMr : U IC.tie - _. mu D'fmlIIS 

u•u : a.1.ma m. (flmllSJ: (llPSll) cm. ra. YIJ 
---

• • 0 0 
t.Jentm C ZZ-35C •c 35 c .. '-11 u U-11 5-1 ,_, ,_, 
D ·-- "' 151 51 151 •• a 1511-• UZll • " • • ....... Solia(TSS) •-1• '1ZZ • • • 151 

~· . Settl_..e Solla 1511-• 
Oll l Clwe (leme ldnd) HI 51 r 31 11 a .... 1.n 5 
!"'11 31 .. 
Waif l.H I 11 
lnll1c (Is) 1.a J 1.5 
... (I) I.• 5 
Cldlla (Cf) .... 5 I 
Total Qm1ll (Cr) a - " • 5 1.5 u 
_,(Cl) U5 ll 1.5 .... , .. , 1.55 J 1.5 
lleUe (Ii) 2.• 11 1.5 
ftelol u 11 5.1 
llermJ (1111 Tnces 1 .II 
S.lfYe (S) 1•-• lZT.I 2 1.1 
SllfUe (S03) 111 
Sdfate (II() lUT 1111 
~(Cl) 11 .2 

I Sil• (ii) 5 
la 2.1 
119 llOISSIJ (Talici., DU. 

fdor) u 

--------- ----- ----------------------------
I 

s 
Cr : l.l 
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(a) Various Standards 

The Govemaent bas recently pmaulgated various 
stamards tor d1.scbarge of ildJst.rial wastewaters and 
tor the protection of the QUal11:¥ of receiving waters 
such as rivers. lalDes. coastal and deep 98!l waters. An 
effort is 8"o under way to hfmlali2.e the 'lUrk1sh 
Standards W1. tbtlnse ot the ~ countries (with 
tHF /tRP assistanoe). 

Mith refermoe to~ Leather Tannery effluent. the 
Consultant was informed that the following standards 
wwl.d have relevance: 

1. ma_ Ustanb.11 Water and 5eweraae Oraanization) 
Standards for d1.scbarge to public Sewers. 

2. .:mi DmlfBIU" standards to protect fisheries am 
other aquatJ.c pl'OClJcts. 

3. ~ SBA discharge (Derin Deniz) standards 

4. mLlJFHl' STANIWDl) for tannel'Y wastes. under 
Knviram:::tltal Protection Law ( 1988) 

Ttus. all the above standards have been tab.tlated 1n 
Table 3 (b) alongside the effluent.analysis results of 
Baykoz Tannery in Table 3 (a) to give a ooaparative 
id&a of the treatment .requirements. 

(b) Comnent.s on tJ:a Standards 

-------------------------
(i) It is not quite clear !ran read1na the 'l\.arkish 

text ot the sbndards tor tannel'Y waste waters 
praa.tlaated under the lnViJ:'Ol111ieiltal Protection 
Law (1988) whether these standards apply to all 
tannery ef tluents reentle.,:s of the point of 
discharae. For exa111>le. is the Ia> value (given 
as 100 ~l in the standards) applicable to all 
rivers. lakes, sea waters, regardless of the 
actual dilution at site? Is the value applicable 
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to sewer discharges also? These questions are 
not clear. lhder what cond1 tior,s are the values 
glven in the Enviroolllental Protection Law 
awllcable? Al.so. do they gupersede the 
oorrespcoling values given under '"Su Urunleri'' 
and "'Derin Deniz" d1.scbarge reaulations? We can 
bring cbm the Im to 250 nWl. rut 1 t will be 
ve.ry exper..:sive to bring it down to 100 .n.. 

(ii) The HI> and CXD values required in the various 
standards are m& OCGP!ltible wi t.h each other. 
For exa11&>le : 

In ISKI Std .• 
In so CJRONL8RI. 
In IERIN IBUZ. 

Im = 250, CXD = 800. or ratio CXD/B:D = 3. 2 
.. 50. .. 70 or ·· = 1.4 

250. .. 400 or = 1.6 
Ir. ENV ffiC1l' LAW ( 1988) .. 100, .. 200 or ::; 2.0 

Tius. the CXD/B:D raios range fraD 1. 4 to 3. 2. 
It is well known that for tannery wastes, the 
ratio will generally never beless than 3.2 
after treatment. In such a case will the Ill> 
limit be insisted UPOl'l or b:>t.h the B:D and OD 
limits? If CXD limit is insisted upon we will 
have to "'over-treat"" the waste Wich will b! very 
expensive. It will be possible to meet the BX> 
limit of 250 lllt/l only. 

(iii) The Su Urunleri standards are applicable for a 
dilution of 1:10 in the receiving water body 
(river. lake. estuary or coastal water) . In the 
case of Baykoz Tannery discharge ti.> the 
Bo5p00rus. the act.ual dilution will be about 
1: 345 ,600 Wich is so nuch higher than 
obtainable anywhere that the auth>ri ties shouJ d 
be willing to relax the standards. atleast for 
the bio-degradable items such as Ill> upto 250 
lllt/l. 
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Altmugh at first review of Table 3(b) it lllBY look difficult 
to decide which of the four different sets of standards are 
truly applicable to the Baykoz situation. it lllBY be possible 
to draw sane conclusioos from the f ollowi.ng discussion and 
arrive at a strategy for treatment. 

CA) I5Kl. ~ Standanh are the DK>St relaxed and 
relatively easiest to oa11>ly with. art, as yet. no 
sewers are available in Baylroz ·;,;own area and none are 
expected to be laid and be ready for use (along w1 th 
oamai treatment/disposal facility) for at.least another 
3-5 years. Even with:lut sewers. ISKI is presently 
collecting about 1. 2 million TL per day fraD the Baykoz 
Leather Tannery ( oo the basis of min. flow 1200 
cu.m./day and sewer charge of 1080 TL/cu.m. for a 
pollutioo level assumed at Code 2) • 

After pretreatment to meet ISKI standards. the tannery 
wastewater will be acceptable provided the factory pays 
550 millioo TL as their share in the capital cost of 
laying the sewer system, and an operating cost of 540 
TL/r.u./m. A few points emerge from this ; 

The costs 1.ndicated at present by ISKI are not 
firm and ~ escalate substantially in the 
future. Moreover. they have been calculated or1 
the basis of 1200 cu.m./day and will increase 2.5 
times when the real flow of 3000 cu.m./day is 
taken into 8000lVlt. . 

The wh>le effluent presently clra1n1ng towards the 
sea wuld need to be Pllllled away from the sea to 
go to the 100 sewers in Baykoz tDwrl. This '°1ld 
i.Jll>ly additiooal. PJlll>ing costs. 

J.Wen for meeting ISKI sewer standards, biolodcal 
treat.ment, would be needed besi~ PhYsico­
chemical. 

nus. it would appear desi.reable to consider full 
biological treat:ment arid discharge directly to the 
Bosphorus through .a deep outfall, ard th.15 remain 
independent of ISKI. Th.is suggestioo is examined 
fur..: ~:r below and a two-step approach is reoonmended. 
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CB> (1) In t.'le f1..crt.. ~. it slnlld be our aim to meet 
the DKRIN IENIZ DISCllAR;E standards which will 
also help us to meet the !SKI Sewer Standards at 
the !Same t1Jle. The various metals llst.ed in the 
!SKI standards ue not a problem with tannery 
wastes, except Chromim, for which a separate 
recycllna arranaement is ftlCCllnenied in Section 5 
of this report. 1bls, all parameters will be 
taken care of and the final treat.ed effluent will 
meet ; 

0 
Teq>. 35 C. or less 

Pl 6 - 9 ranee 

ID> 250 mg/l or less 

cm 400 - 800 mg,11 ranse 

Suspended Solids 350 mg/l or less 

Oil and Grease 10 mg/l or less 

Total Nitrogen 40 lllU'l or less 

Total Ph>spb:)l'\lS 10 ngtl or less 

ChromilBD 0.5 ngtl or less 
= 

a\l.fides (5 } 1.0 awill or less 

(11) The treatment. plant to meet above stated reQU.irements 
will take aboot two years fran now to be ready. 
Initially the plant will discharge the treaUld effluent 
at the surface of the Bosph:)rus through the existing 
channel, hlt the present unsightly oondi tions will DQt; 
occur, organic pollution will greatly recllce and 
chromium toxicity ren:wed. 'l'tllS, all the ~rt.ant 
problems will be solved in the first stage itself. 

(iii) Thereafter, in the !!leQ)Ild m:aae. a decision will be 
taken whether to provide a deep discharge outfall in 
the Bos°POO!'US or. U> Plllll> the et'tluent U> the ISKI Sewer 
system for Baykoz town. 1'his decision will have t.o be 
based on the follwing information. 
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A feasibili t¥ sbldy ( w ITU or Bogazici Univ. ) to 
detennine tecmo-eoonardc feas1b111t¥ of a deep 
~ oo.tfall at Baykoz Tannery. This will 
involve a hvdro-geologioal investigation. 

ISKI · s charges, ~ital and operating, for use of 
MlWel'S as applicable at the t.1JDe. The present 
char8es my be substantially 1nczeased in the near 
future. 

If t.his two-staae approach is followed, it should be 
possible t.o 00!1t.1.me tanning operations at Baykoz for a 
lc:mg time t.o cane. 
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The propoeed effluent t.rea~t pl.ant will be provided for 
treating 3000 cu.m./dat wastaRt.ter to meet the standarns 
referred to earlier in ~..ions 2 and 3. The essential 
steps in treatment will be both pt.'-JSioo-cbelDic.al and 
biologic.al. The 1ni t.1al ID> of 900 mg/]. is expected to be 
broosht dew to 250 11811 after treatnent so as to mire the 
wastevater f1 t for discharge as per -1SKI- and ""IDIN 
DischarBe- standards. 

4 .1 General Descriptiai of the Pl.ant 

The raw wastewater will be picked up from the exi3ting main 
effluent cha."lDel. It will first pass tllroogh a 
mechanic.ally cleaned bar ~.then Pm&>e<i up to pass 
throQgh a revolving dnn ~. and enter a flow­
equal.izatioo tank where it will be held for 4 tnu's. 
Subeequent.ly. the equalized. and self-neut.ral1zed. :flow will 
be fUrther adjusted for pH as neoes."J8l'Y and dosed w1. th all.ID 
and P:>belect.rolrte followed by good flooculatioo to pra10t.e 
proper settling in a canbined flooculator-clarifie:r unit. 
The settled waste Will then be sent for biolOfdcal aeration. 
settling and recirculatioo to brtng down the BJD to 250 
QU'l or less. 

The sludge from the plant will be chemically conditiooed for 
vacuum filt.ratioo and dry disposal. of the sludge cake will 
be made by transporting it to selected sites. 

A 1:¥Pical schematic and h.Ydrauli·:: flowsheet of the pl"OP)sed 
treatment plant is stam in Fig. 3 

Some seggregatiai of wastes will be necessary frail certain 
departments such as Chrane tanning. as explained in Sectim 
5 of this report. 
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A. PHYSI<XHllmilCAL Sl!CTI~ 

1 > ttect.anic.allY cleaned ~ screen 

11) Raw waste inlet s-.p and IUll> house 

111) Revolvin& dnD screen 

iv) n~tt.m and ~-neutralizatim tank 

vi) Iii oor.rectim tank wtih acid/alkaH dosing 

vii) Alum dosing and flash m1 x1 ng tank 

viii) Polyelect.ro].yte dosing unit 

ix) Q:abined flocoJ] atiai-clarificatim (settling) 
·tmlk 

x) Sludge oood.itiooilla tank 

xi) Vao.un filtration. 

xii) Aeration tar.ks 

xiii) Sludge recycle sy!tem (including excess sludge 
~!5J)OS81) 

xiv) Final settling tank. 

4.2 fLANl' LAYOOI' AND LAND Rl!'QfJIRBMBNI' 

The C.onsultant has ben Just able t.o fit in t.he treatment 
plant in the available area as suggested by the Tannery 
a.11:.00rities. 

The proposed layout is gj.ven in Fig. 4 The non-
avttilability of additional land places a constraint on the 
degree of treatment that can be given at the Tannery site. 
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The possibilit.Y of blllding tanks. et.c. in tuo levels, one 
above the other (1.e. t.uo-storeyed tanks) was o:mside.red blt 
the sub-soil oondi:tioo was foond to be relatively soft and 
groond water AM ~ible at abwt 1. 511 belOR the surface 
°"1na to the nearness of the sea. Aooord1nalY. it AM 
ocncJ_uded t.hat proper site invest.i.pticn would be necessary 
before the use of. blo-stio?Q'ed tanks owld be ocmsideftld. 
Presently, the ~ plant leYOOt sb::JMn in Fig. 4 owld 
be foll~ vi tlnlt IEcll d.ifficult¥. 

Owing to the high groorKI 'later situation, the st.rucblres 
wwld have to be designed carefully apirust -UPllft'". 

For design pirposes, the follow-'.&.Dg flow rates have been 
a.sSUlll!d ; 

Flow rate of 8 to.1rs day shift = 250 cu.m./hr 
Averase flow rate over 24 boors = 125 cu.IQ/hr 
Low now rate over 16 hrs. (Night shifta)= 63 cu.m./hr 

4. 3 IMPORTANI' SP&;IFICATIOOS OF EACll CIUT 

(1) Heclwdcally-Cleaned Bar Screens 

The total raw waste flow of 3000 cu.m./day = 250 
cu.aVhr = 0.069 cu.m./sec will be taken from the 
existing effluent channel and first pe~ thralgh 
mechanically cleaned bar screens. The bars will be 10 
nm thick and clear :spacing "111 be not mre than 20 am 
and the cleaning rake mt.or (1.5 HP> and mechanisD 
will be actuated by a head differential between 
UPStream and downstream side of the bars. 
Alternatively a tiJDe-switch actuated arranaanent will 
al.so be aooeptable. 

The raki.nas will be lifted to OQmd level and pl.aced 
on a drip platfom for carting away from t.1me to time 
or reused in mm.tfact.ure of leather board. 

To keep velociey in approach channel at 0.9 av'sec., 
the area of c~-sectioo of channel = 0.069/0.9 = 
0. 77 sq. m. Allowing add! t.1onal area to account 
for loss of area in bars. area of channel = 0.77 x 2 
(say) 1.6 SQ.ID. 
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( 11) Raw Waste Inlet Suns> and ~ 

After screening. the rav vastevat.er vill arr1 ve at a 
sap frail vhere it vill be pm(;ied UPto enable gravit¥ 
flow throosh the Revolving Dr\m Screen and the 
eQU).ization tank. Foor~ v1ll be provided: 

2 nos. 125 cu.a./h capecitv and 2 nos. 63 cu.a./hr 
oapec1 tv. dri ~ 'bv 7 Kil and 5 KN mt.ors respectJ. 'Vely. 
The total p.111)1.ng head will be 8 •. lither 
Archemedian screw ~ ~ v1ll be used or 
oentriaUsal. non-clog PJllllS vi tb bori.7altal or 
vertical suiting will be used. 

(ill) Revolving Drum Screen 

A :nwolvina t¥Pe drm screen witb 5-6 m open1nas will 
be prorided to help in turt.her ftBIJVal of pieoes of 
fleshir.gs, lPJathers, etc. , before the flow goes to the 
next unit. 1be !!Creen vill be oonttn1al ly backwashed 
as it revolves so as to keep it clean. The 
screen1ngs I along witb the screen1ngs f1'aD the 
mechanically raked bar screen. will be either carted 
away or reu9ed in mam:tacture of leather board. 

(iv) Flow liqualization and Self-Neutralization Tanks 

Tuo tanks of fill-and-drml ~ will be p_""OVided for 
al temate use. Each tank will be 38 m x 8m x 3.::, m 
liquid depth (1000 cu.m. vo.bne) to provide foor hJurs 
detention time citring the dayshiftMhen flow rata is 
250 cu.m./h. 

To keep the tank contents stirred and aerated Ci 1 
cu.m./1111.n. per sq.m. tank area) to prevent septic 
ocmditions in the tank, tuo air bl.alers Cone operating 
am one standby) each of 15 HP capeci t.¥ vill be 
installed per tank with 110 DID 00 HIR pipe manifold 
am 63 DID 00 HIH drop pipes to release air C coarse 
b.tbble aeration) below m1n1mn water level. 
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As large solids. leather pieces. fleshings. etc. are 
liekly to settle in such tanks. a sludge cleaning 
mechanislD ( 5 KR) IDOlnted on a chain and sprocket drive 
will be prorided. 'lbe drive motor. recb:tion gear and 
all bear1n8S will be ch'y BOOnted to fact11tate 
1.nspectic:n and repairs. 'lbe cleaning SleCban1sa w1ll 
PJSti the sludae toNards a h:>pper/cbamel f.raa which it 
can be taklen w gravi tv to sludge oond1 ti<mi.NI tank 
prior to vacaa filtration. 

The tank ocntents will be emptied f.raa the bottal of 
the tank t¥ IUll>i.na as described belOll: 

(v) lntemed.1.ate l\mping Static:n 

Intemediate ~ are necessary as the fl.Oil taken 
from the bottom of the equalization tanks has to be 
lifted up to flOll by gravi tv ghl'aJ8h the rest of the 
treatment plant. 

The PllllS will be : 2 nos. 125 ai. m. /h and 2 nos. 63 
amVh centrifugal, non-clog cype, driven by 5 Kw and 7 
Kw llOtol."3 . 

(Vi) pH Correctic:n Tank 

The next step in treatment is pH correction tJ\rQJgh 
the additioo of acid or alkali, as neoessat"Y. to the 
equalized tlOll. The chemicals proposed to be used are 
sulfUric acid (H2504) and soda ash (Na2003) which will 
be dosed throogh a pH actuated mechanism. Det.aitic:n 
time of 15 mi.rut.es at peak flOll will be provided 1n 
the mixing tank. Hence, tank volume = 62.5 01.m. = 6m 
x 3m x 3. 4ID water depth. Two mechanical ag1 tat.ors of 
3 Kw each will be adequate. The tanks will have to be 
suitably lined to resist corrosion. Inlet pipe will be 
200 •diameter and the outlet pipe 350 an diameter. 
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(vii) All.n Ihsing and Flash Ki.xing Tank 

Assuming a reacticn t1me = 1 miD.lte 
Tank Wl\IDe = 4.16 CU.II. = 1.611 X l.6m X l.6m 
A81.tator = 0.5 KR 
!nlet pipe = 350 mn diameter 
Ort.l.et pipe = 350 m diameter 
Al•• dose assured = 100-250 .Vl (exact dose 
will be fiJred after performing ··Jar tests•· en the 
aasteater <l1r1Jw operaticm of the plant). If average 
dose is 150 118/l daily <ni91.,tion of alum = O .150 x 
3000 = 450 kK/d 
Vol\IDe of 1<~ solution = 4500 l/d. Soluticn agl. ta.tor 
= 0.25 KR. 

Provide tuo tanks eech:>f 2.5 cu.m. capacicy (say 1.3 x 
1.3 x 1.511) and provide metering p,mps of 100 l/h to 
1000 l/h capacity) 

A Polyelectrolyte dosing unit 0CX1Sisting of a 
st.ainless steel tank w1 th a high speed mixer will be 
provided to facilitate dosing 1.0 - 3.0 nWl of 
polyelectrolyte to assist flcntl.aticn and settling, 
namely max. 9 kg/d in the form of lX solution. Tank 
size = 1ID d1a x 1m water depth. Provide metering 
pmp of 20 l/h to 200 l/h cap._;ity. 

(ix) Canbined Flocculaticn and Settling Tank 

(a) Asw flooculaticn time = 20 minutes 
Volt.me = (250/60)(20) = 83.33 cu.m. 
Depth = 2.511 
Area = (83.33/2.5) = 33.33 sq.m. Provide rotating 
f looculat.or arms operated by 3 KR mtor 

(b) Assne settlin8 tank detention time = 2 hour.s 
Volume = (250 av'h) (2) = 500 cu.m. 
Let overflou rate = 1.25 av'h 
Hence, area = (250/1.25) = 200 sq.m. 
Total area = 200 + 33.333 = 233.33 sq.m. 
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The settling ~t will have sludge-scraping 
aimS which vill scrape the sludge to a central pocket 
f:ran vhere it vill be flushed oo.t and sent to vacuum 
filter. 

(X) Sludae Cooditiali.ng Tank 

Total quanticy of sl~ will be as foll0"5 

- Sludge f.ran plain settling 1n equalization tank = 3000 kg/d 
- Sludge fr<B alwa (as Al(Cll) ) = 100 kg/d 

2 
Biological sludae (0.25 Ira per IO>~ = 150 kg/d 

4150 kg/d 
say 4. 500 kg/d with average a>i.sture content of aln.lt ~ 
(i.e. 150 cu.m./day) 

Condi tiali.Dg chemicals lilre lillle or fullers earth or 
bentonite will have to be used to get a m1ninum 
consist.ency of ~solids (i.e. ~ a>ist.ure content) 
to be applied to t.he V8ICl.UD filter. 'lhls. aln.lt 2. 250 
q/day of oooditiooing chemicals will be required to 
be added. 

Cx.1) Vacuun Filtration 

If one vacuum filter of 2ln dia and 3m length is 
provided, the area available for filtratioo will be 
18.84 sq.m. which will give an 
yield rate of 6750 kg/d 

----~--~-- = 358 kg/sq.m.-dav 
18.84 sq.m. 

'lb.is rate bei.na less than 400 kg/sq.m.-dav will be 
acceptable. Hence, provide 2 uni ts of above size Cone 
working and one standby) 
Power required will be 25 HP per unit. 
(Heit.her land nor climate is adequate for providing an 
open sludge drying bed) • 
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(xii) Aeration Tank 

The main flow fran the Phvsioo-chemical treatment section 
will now go to the biological treatment Section where 
further tzeatment will take place. 

~ BD !'ellX>Val in Phvsioo-chemical treatment= ~ 
Hence 8D going to aeration = (900 lllK/1) Co. 5) = 450 ..Vl 

= (0.450)(3000) = 1350 kg/d 
As,.,.. F/M ratio = 0.15 ar¥i ML5S = 3000 .vi = 3 kg/1000 

01.m. 
Hence, M = 1350/0 .15 = 9000 kg = 9000/3 = 3000 cu.m. 
Final 8D = 250 ..v1 = 750 lrg/d 

Oxnen required = 1. 2 kg()/lrg 8D reamed 
= 1. 2 (1350 - 750) = 720 kg/day at 

standard oond1 tions = 720/0.6 = 1200 kK/d at field conditions 
Aerator ~ty as91ned@ 2.0 k&OIKNh 
Hence. pOWeI' J:eCl.llled = 1200 ------ = 25 Kw at shaft 

2.0 x 24 
= 36 Kw mt.or 
= 50 HP mt.or 

From mixing considerations (@ 15 w/cu.m.). power requL..-ed 
= 15 x 3000 = 45 Kw at shaft 
= 64 Kw mt.or ( 86 HP mt.or) 

Provide 3 nos. x 10 HP in each tank, i.e. total 90 HP. 

(xiii) Sludge Recycle SY5tem (including~ Sludge Disposal.) 

Effluent recycle capacitv fran final settling tank back 
to aeration tank shoold be upto mx. 100% of inflow, 
(i.e. 3000 cu.m. ,/day) 
Hence. provide 4 nos. oent.rifupl. p.mpJ (2 nos. 125 
01.m. /h and 2 nos. 63 cu.av'hr} tor recycle. 

Kxoe.ss sludae for disposal may either be J;lUlll:ied to the 
o:nl>LJed flocnilator-settling tank to mix with other 
slud8e before aoina to vacuum filter, or alternatively, 
the excess sludge may be sent directly to the Chemical 
oonditiaU..ng tank before V60UUID filtration. 
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(xi V} Final Settling Tank 

Let detention time = 2-3 h:ltus approximtely. 
Ouerflou rate not to exceed 0. 7 cu.m./sq.a.-hr 
Solids flux ratenot to exceed 6 kg/sq.a. -toir 

At 250 cu.a. lb (max. rate Wring day tillle) the tank area 
~ = 357 sq.m. 
lta,Y1nn solids :flux incln<Hng ftJclrcul.ation = 3000 ..vi 

x (3000 cu.•./d x 2) 
= 18000 kg/d = 750 kg/h 

Hence, tank area ~ = 125 sq.m. 

Provide 357 sq.11. area, namely, 21.3 di.a. tank With 2.2 m 
Nater depth with slud&e with:lrawal arrangement from the 
bottan. Motor = 2 Kil. 

4.4 CFKRATIN:; CXl>TS 
croam. <lmUCAIB AND STAFF RfllJIRl!MENI'S) 
----------------------------------------------
(a) Power 

The power requirement has been calcul.aU!d 
ind1 viduall.y for each urd t in the trea'ta5lt plant 
based on the number of h:ltus each mli t is likely to 
work in a day. (See Table } . 1be expected 
oon5Ul'll>tion is 3475 Kwh per day. 

n. 
As&n1ng the cost of power as 100 per Kwh, the 

TL 
power cost will be 347,500 per day. 
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( b) Chemicals 

~ chemicals oonsmptioo is not possible to 
estia~ aocura~ly. a.it. it is estimated roushlY 
t.o be of the following ~ : 

TL TL 
Kg/d /kg /day 

------

MDI 450 350 157,500 

* PCL'lELIVl'lQ,YTE 9 3000 Zl,OOC 

* JliBl'CJ4I'l'E a..AY 2250 50 112.500 
ACID 1200 100 120.0000 

---------
417,000 

* ( denotes assumed prices) 

Cc) Staff 

Category Total Day Shift Evening Shift Night Shift 
-------- --------- ------------- -----------
Foreman 
Celetric- 1 1 
mechanic) 

Operators 2 1 1 

Helpers 4 2 1 1 

Some additional part time assistance will have to be 
obtained frao the factory staff as and when necessary. 
The :facU>ry laboratory will also assist in sanpling and 
chemical oontol. 
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WJd COISRPTIOI Ol fOlll COISllPTIOI HI DAI 
I lastalle4 Operatiai lo. of ll• I 

I I I 1 \ toter (0) pour ((I) •ous per d11' I 

I I ·-· I I 
1.: lec ... lcal ratH Mr screes l. 5 1. 5 4 '·' I 

I 

z.: l1let Puts •• Z I 5 s 1' II 

•• 2 I T 14 I llZ 
I 
I 

3.: letoblq Im Screea 1 Z4 Z4 
I 
I 

4.' hull11tit1 Tut (lllilers) 4 I 12 2 I lZ 21 411 
ltullaatloa Tut Cleulq lecwtn 2 I 5 5 • 21 -- . 

, 
' 5. l1wnM11te Paps l . 1 I 5 5 H II 

•• 2 I T 14 I m 

I., .. CorrecUOI Tut 2 I 3 2 I 3 Z4 m 
I 
I 

T.: &111 r1as• 111111 •• 5 I. ~- Z4 U.I 
I 

I I 

: 1.: Alu leterl11 Pup •• 5 I. 5 Z4 U.I 
I I 
I I 

: 1.: Polr lledrolrte leterl11 ru, 1.25 1.25 Z4 '·' I I 
I I 

:ti. I 1111 Sol1\lo1 rrepar1\lo1 i&lta\or z 11.25 1.%5 24 '·' I 
I 

:u. Polr Sol1tloa Preparatloa A&lta\or 1 II.ZS I.ZS Z4 1.0 
I 
I 

!12. Colbl1e4 r1occ1l1\or ••• Settllll 3 3.1 24 72.0 
I 
I 

:u. &er1Uo1 Tut I 17 .41 I 1 7.41 24 mu 
I 

\. I 

l14. 11111 Settll11 Tut z Z.I 24 41.0 
I 
I 

m .• faecu ruter % I 11 l I 11 Z4 m.1 
I I 
I I 

:as.: Sl14ce lee1retl1\lo1 Pitt z I T l I T Z4 HI.I 
I I 
I I 

:n.: Slaqe co1dltloal11 Tut illta\or l at.33 l I 0.33 Z4 I 
I I 
I I 

aa.: litter reed Pllp l.S l.S Z4 lZ.I 

--I ms I 
I I ,_, 
Cost of Po1er t TL lit/- per Ill 

3CT5 I 110 T~: 3,CT,501/- TL per dar. 



CAPITAL CXl3TS 

It is not possible for the ocmsul tant to ind.1.ca+..e the likely 
capital cost of this plant as he is not famUlar with 'l\lrkish 
prices. nor is 1t clear at this staae which 1 tems will be of 
foreign 1.Dlx>rt and which ones will be looalJy fabricated. 

(As a very roogil 1nd1.c.ation of the capital cost a figure of 
3-4 billioo TL (05$ 1.8 - 2.4 million) my be kept in view 
bit slnll.d be verified looally before ~ tng it. ) 
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In order to facilitate proper treablent. it will be 
desirable to seggreaate the following t.hree oalllOl)lents of 
wastewaters at their sources for pre-trea:tnent 

Clrome bearing wastes (Cr} 
Sulfide containing .stes from alkali U.mi.na liquors 
Others where sea waters are used (h1.g:t Tm) 

A cypiw arrangement for recycling chromium is 
sbJwn in Fig. 5 

The :spent waste from chrane tanning contains basic 
chrani.um sulfate (Cr Cll 504) flhich can be 
reoovered as follows : The waste is first screened 
as ~ in the figure and collected in a sunp 
from which it is PD!lled to Beactioo Tank No. 1 
where Mg() is added U> give ~ and Cr(Cll)3 
precipitate. The MsS04 remains in solutioo and 
can be drained to the sewers. The Cr(Cti)3 
precipitate can be transferred each day to 
Reaction Tank No. 2 where it a<X'Jurulates and is 
treated with H2504 to restore the basic chromium 
sulfate (Cr Cll 504) which is recycled back to the 
chraoe tanning drum for use. 

It is b:>ped that the chromium waste can be 
oontrolled at source and recycled as srown rather 
than discharged to the general wastewater 
treatment plant. In the treatment plant chranium 
can ofoourse be precipitated out to a oonsiderable 
extent ( thoogh not fully) rut the precipitate 
would oraly enter the sludge phase and fran the 
sludge the chranium may be leached back to the 
environment. Chromium is a toxic substance which 
ai:lCUID.ll.ates in fish, algae and other biota. 
TIJJS. it is best controlled at source. 
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( 1i) Sulfide C(A!ltaining Wast.es 

Sl.1 !.fides will be present in the alkali limlna 
liquors which could be segregated for sepa..."8.te 
treatment W aeration in the Pre!leflOe of Manganese 
Sulfate (lt'l504) as a catalyst. (See Fig. 6). If 
separate treatment is not feasible, the same can 
be achieved in the l'8flin treatment plant W the 
same meth:xi, trough separate treatment shJuld be 
preferred. 

(iii) Other Hastes Needing Seggregati.on 

Amng the other wastes which may adversely affect 
treatment if not seggregated are th:>se which 
:lnvol ve use of sea water for oerta1n factory 
operatioos. 

"' the fUtllre, it will be desireable to use the 
treated effluent from the waste treatment plant 
rather than sea water for th:>se Pll'P05eS. This 
possibility may be kept in view for the fu'b.tre. 
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Reference is invited to the Treatment Strategy dlso1ssed 
in Sectioo 3 of this Report. The stepwise reoamiended 
work progranme is as follows : 

( 1) The treatment plant design provided by the ClllOO 
Coos.1.1.tant in this Report will be capable of 
meeting the 151'.I and DERIN IDIZ Dls:JIARJ 
Standards. The design is g1 ven in Slfficient 
detail with ~tial specifications to enable 
contractors to understand the basic requirements. 
The available land is Just sufficient to provide 
the required treatment uni ts. 

(ii) Invite tenders/offers ban atly a few reputed and 
experienced oont.ract.ors (a selected :sOOrt list of 
turnlmy contractors) for oonst.ructiai of the 
treatment pl.8!lt, prcvisiai of all the necessary 
electrical and mechanical equipnent and 
responsibility for start-up and operaticn of the 
treatment plant to meet the desired standards 
for three ID.'Xlths before handing over. to :factory 
auth:>rities. 

~ill; All 1 tems of work (civil , st.1'uerural, mechani.c.t\l, 
electrical and interoonnectJ.na piping and other 
related work) would be awarded to the ~ 
contract.or to ~ that responsibilit.¥ is nr.>t 
divided. This is very inp:)rtant in view of the 
specialized nature of work involved. It will 
also be advant-ageous to involve an experier.ced 
(local) consul ting CcGpny to assist Sumerbank in 
preparing tender papers and 1n supeivising the 
actual inlilementation later on. 

(1 v) lni tiall.y, the treated effluent rmy be d1scharsed 
at the sea surface with special permission, until 
the new ISKI ~ :>roJern. tor B8ykoz is 
ooq>leted Qt'.. .s deep sea outfall is provided to 
d1scharKe the treated effluent to the l)ospOOrus 
at desired depth. This will need a prior 
feasibilit.¥ st.udy of the outfall site oondi.tions 
as stated in Secticn 3 of the P.eport. Discharae 
to the sea by an out.f.al.1 rmy prove cheaper in 
the looa run, as ISKI's clriraes are already quite 
high, 

C v) With the above pl'OP(ded arranaemer\t.s • tann1na 
operations can be carried out at the pre.sent site 
for several years t.o oane. 
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Cr OH S04 
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SULFATE 

RECYCLE 
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PRICIPITAH 

~ I REACTION 
SCRUNS TANK NO.I 

~ 
PUMP 

Mg S04 IN SOLUTION 
GOES TO SEWERS 

+-_,..------------------~~TO SEWERS 

r.8 ~ I 
Cr (OH )3 
PRECIPITATE 

REACTION TANK 
NO. 2 

SCALE N.T S. 

ORN.BY R. 0. M. 

TYPICAL ARRANGEMENT FOR RECYCLING CHROMIUM. DATE 14-12-H 
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Mn SO 4 ( 100 - 150 mgll ) 
AS CATALYST 

' 
SULFIDE CON!AININ'I 
ALKALI LIMING L1Q:JORS I ... TO MAIN TR!ATMENT PLANT 

. ' 

. .. . .. 
1-1 1- l 

AERATION 
1 J hr PER min PER m

2 
TANll 1'REA 

PRE -TREATMENT OF SULFIDE CONTAINING 
WASTES FROM ALKALI LIMING LtaUORS 
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