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1 Iviuti4-itriliviol>1.117.1 (25 onaru) 

1.1 n-)517-rilod-Jutoovi)1.1guniTtl-rtimI-OityshivilimidTtal@iumnvillt-iuod-il'h latu-lutoEmYlvtilibm 
uno1ai-ilnuuTuniTLITLYojdiatvcihtn@lini5nu4-m (3 mavutO 

1.2 Sedimentation milatmatuonvillfiu Clarification @Eil4i5 10:.111,17tuut -itelod-Juilniwnvir,n@ixtir,Lfro 
loo-11 (3 fiti,m) 

1.31r141@2,.jafit-7-rvitiol121'n5tiliii@@numul1471.45nlilt_l5r,Fivitirrw5aoar, 90 tillihn5niivuu CSTR 	Plug Flow 

umulokitinaiuni5tAurinannn-iiriu 	 reaction rate firi-maliolol 1 iv-)2.Jm-ya,vil.intaLlli 
f154-11ntliluxioln154-nnalLotvi-inalltin-i5tiaueiaitim5.111XLviSamtivIcil (half life time) (3 nr,i,an.J) 
riiwu 

1 
	= -A 0  - 	 

CO 1 ± k0 Co 

, 	 kt A 	 1 	1 
First order reaction rate = 0.05 h — = e , Second order reaction rate 0.07 L mol 1 h 1 — = —+ kt 

	

Ao 	 A Ao 
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1.4'''utiliailviit,viSooki,lud-rt5oltesi-runnTOTC.lou6'-)fiu Unit operation process CiaiLiwlirM'oliaiAlionn-AA' 

10017■Nl5UN1111TILLI4V1LTIL mildiuirtliatfl'iildhatli,h110151triami (4 nnam) 
	A Suspended and Colloids solids 	 1. Air striping 
	B Total organic carbon 	 2. Activated carbon adsorption 
	C Heavy metal 	 3. on exchange 
	D Volatile organic compound (VOC) 	4. Surface filtration 

1.5 w7iounalratin15141aimerei511rnolFiaaa@s1l11Y1iltilil 4 naln IN5f@IALiouTtiu,a1ln15LIfiEr1o9uutfil1t1 
IRLt@nijouviiiiintinalniil 4 nthnvill@ii-io@ria.rtiu (4 ntialu) 
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1.6 1.511-ruarioctlaTtrdlAlikkl@@nuArntuuct:rilimilnitailomajiiitAtarsitn@uaan -nlitSu .11Eiejon-15111-1u 

LS@r116hr,uu dissolved air flotation (DAF) 

Wastewater flow rate 27:wi16vilfiu 1,000 m3/day 

Chemical oxygen demand i:inLvilfiu 80,000 mg/L 

- Biochemical oxygen demand '&ilvt/rifiu 40,000 mg/L 

1112,71.1 	 5,000 mg/L 

- Total suspended solids NnLifinfieti 1,000 g/m3  

Optimum A/S ratio idRiivvilfiu 0.01 mL/mg 

- Temperature 30 °C, Sa  &iiailfiu 15.7 mL/L 

Recycle pressure 	3.71 atm 

Fraction of saturation 	0.5 

rig solid loading i'gilLvilfiu 5 kg/m2-h 

safety factor glvi'`U*L1171ii@ilailf-TU 2 

surface loading rate Niaj5r,vrll 20 - 150 L/m2-min 

5titu Dissolved air flotation 11.151"U1ntlnn recycle 
A 1.3Sa(fp — 1)R 

S 	TSS(Q) 

5ruivi-il- uluot, 24 

1J5tFiv8n-matinmumai7Ouvriti amontaau LLar, imitatar,d-aTtl 	DAF A`t..1 20, 80 tat 80%, 
vr-IL6)Pu 

(10 fir,Lwv) 

1) 6min151,vialwVii.1716'1 DAF (Q + R) (m3/h) 
2) Surface area 6m161 DAF (m2) 

3) 11915-AaVU'il surface loading rate L/m2-min ay,Itni-Ai/fiTtiruovrigaj 

4) COD, BOD, TSS um; infiimanlialViaunTin DAF 

5) 2ioua61niutruthtTo1l-I6SEAaht7oillii@@nT1n DAF 
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etivrei 2 1.11-r1.4@lfr141z,Julsti.- t_Yoj-ii,SuLaru Upflow Anaerobic Sludge Blanket (UASB) 

lviooLw'intr2.iviaW-in-iagiellif.1 (12 ozwieu) 

2.1 	CODmix 	IfiLlm56113-nionliCh (vn  aat,' 

2.2Ictirrit'utii7i6t216,113i17o1.1thi Lhlf,h1.111..Igna-oLLatflyg,i1 (A, 0, HL  aat 

2.3 WI5`A?1@trlFi-i alkalinity 6t211.11Sis-nolElmvi@frmaLqm@ltuumi@li.itiniiiShillni@9Thlthgri5Litili 

alkalinity all11ain`hluvithsritaniiwi@'71..! 

2.4 	COD villainowl.nlTifilhvii'cuill'id@l2U-11,iit:fit,1 120 mg/L &F,111.1nnTil-rtTvIne.uu  UASB 

Wastewater from DAF 

Wastewater flow rate, m3/day 	 1,500 

Soluble COD, mg/L 	 500 

- Alkalinity, g/m3as CaCO3 	 300 

Wastewater from washing 

- Wastewater flow rate, m3/day 	 500 

- Soluble COD, g/m3 	 5,000 

- Alkalinity, g/m3as CaCO3 	 300 

Process 

- Organic loading rate, kg COD/m3-day 	 8 

- Upflow velocity, m/h 	 0.7 

- Reactor volume effectiveness factor (E), percent 	 85 

- Height for gas collection, m 	 2 

10 LaJm 

- i'wv-riaditii-iliiTztuoi@ln-i, g/m3 	 3,000 

- 1,--Jmuiurinvitn@ou ec, 514 	 32 

- Vn =
QSo 

 ,V1.=
Vn 
 ,A= 	, 	—r.  , Hi=HL+HG  

Lorg 	E 	velocity 	A 

- Ks  = 450 mg/L, k = 3.125 g COD/g VSS.d, Y = 0.08 g VSS/ g COD, kd  = 0.04 g VSS/g VSS.d 

- s 
	K s [1+ (k d )(9,] 

9,(Yk — 1<d ) —1 

CODmix 
 QDAF  CODDAFT Qwashing CODWashing 

	

Q  DAF 	Q  washing 
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ioiti 3  \ioat.ifii>1ll.i9i@lt1i 

3.1 vInioii 2 ruiivii11511-rtil@5n-15 i-NLS@rilun1513117o416 ulotilifuvullnliouvulifonnnotht6ny 

Sequencing Batch Reactor (SBR)lit:invinwiii@kOrilvicuol.h@u4it-mviAlid (8 firiutiti) 

1) 51)11411n1.15@uniwi'lLilurn5i@al u, 	4-19.d-nn@uni5(1nflun-m1Jvilio (2 fitivuu) 

2) fill volume cies 5@u u,1 	SBR (3 fitutn.1) 
3) Hydraulic retention time at BOD volumetric loading Atit1iva16flaiSiff115@@fli,11J1J141@1,1j 

viiumnxliaoliaaualut (3 onitu) 

2,000 

1,000 

Wastewater flow rate, m3/day 

Biodegradable BOD, g/m3  

SBR, 

tA, 6ffia.J1 

2 

3 

ts, 

to, 

2 

1 

0 

VENT 0.3 

Range of hydraulic retention time (HRT), h 15-40 

Range of BOD volumetric loading, kg BOD/m3-day 0.1-0.3 

t 	4_t 

tC = tA -FtS -1-tD 	tF 
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3.2 1511-riAnl--ni@ln-ilicw,liutInct_Tmlli,SuLaru  Activated Sludge 

@Iwwi-i (10 fitii,141.1) 

1) Mass TSS (kg) 

2) The reactor basin volume (m3) 

3) Determine the reactor detention time (0) 

4) M-An't.iil Volumetric loading (kg/m3-day) 'in@Otrfilf/ivnitavol@lli 

5) W‘gu'is-il lunwilik)/aln-15@@nuuntuull'XISi Nitrification'L @I'Vii@CriA 

61141.14i 
Wastewater flow rate, m3/day 	 2,000 

Biodegradable BOD, g/m3 	 1,000 

SRT, d 	 8 

Px,  Tss, kg/day 	 1,500 

MLSS, g/m3 	 3,000 
..; 

i'l volumetric loading, (kg/m3-day) vivnietai 	 0.3-1.6 

V x MLSS = Px, Tss x SRT 
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io ill  4  (8 Ar,661i1.1) 

4.1 rilvi`uoli?Mb'uviViiiiLi-ituull-nYollii,Sollek 4 fiVI5V1i1 C12E122011 

1)11411Jili-itia@niiRuVikInn5vrilvv_q (theoretical oxygen demand)11.4n-idaEgia-io c12H22011 

1.5 kg aioutauvrtintlianiii) 

@@niiLvuiSivi-nrthr.nau 20 1,1.1@itkidi 

2) fr-mi@uamEgm6)Aviigvilvawriritminiilvia 2,000 m3/day Ltat BOD 1,000 g/m3  

@orihvuvinlIngt_46,viih 
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1214 5 11amin1511-ruavivrfil216fmarailvi@ld 

- Wastewater flow rate, m3/day 	 1,000 

Total suspended solids (TSS), g/m3 	 500 

- Wastewater alkalinity, g/m3  as CaCO3 	 50 

Alum AI2SO4 18H20 added for removing TSS only, kg/1000 m3 	10 

Phosphorus in wastewater, g P/m3 	 15 

Raw sludge properties: Specific gravity 	 1.03 

	

Moisture content, percent 	 94 

Chemical sludge properties: Specific gravity 	 1.05 

	

Moisture content, percent 	 92.5 

- 75 L'Ll@igiuktm Total suspended solids (TSS) 	nota$11.4 primary sedimentation tank Ioul,a@l 

1.41 alum 

90 611Oi6q11.1g121 Total suspended solids (TSS) onmamoulAu primary sedimentation tank loulif 

alum 

01-1f11511151,FIL alum L'W@f115 precipitation 

3Ca(HCO3)2 + Al2(SO4)318H20 < 	> 2Al(OH)3 + 3CaS0a + 6 CO2 + 18H20 

(3 x 100 as CaCO3) (666.5) 	 (2 x 78) 	3x136 	6x44 	18x18 

Mini5nmh alum fiu Lime 

Al2(S0a)318H20 + 3Ca(OH)2 < 	> 2Al(OH)3 + 3CaS0a + 18H20 

(666.5) 	 (3 x56 as Ca0) 	(2 x 78) 	3x136 	18x18 

- w1nn15vioaamu'iini54-4o Phosphorus (P) 1 kg !l'alf-r-i5 18 kg 'dal Al2(504)318H20 

= 1000 kg/m3  

i •10101J4-1111.10i011ii(10 fi:,̀'111.itl) 

5.1 111-11.1W11@1 TSS (kg/day) 	 alum LLatil6iL alum 

5.2 lvi5'a?iutrin 	 TSS loon-151,h alum vil@lai 

Ca(OH)2 all1loti-115 (kg/day) 

	

5.3 	Al(OH)3 {ALFirT1u (kg/day) 

5.4 wintlivimynwtnau TSS iiiCtUillainnlwinn-,nvublui)liaL alum 2) LFIL alum Li;'@ii-4o -ISS 

	

5.5 	 alum iikli.hriAlL (kg/day) Cii@lifi'Auo phosphorus LLanlilnoyo@lnnocti97nflMilann 

niwingitn@culounn5LFIL alum 6iAl@ii-40 TSS uar, phosphorus 



61k-u-agip 	 5171allnOin11-1 	13/15 

6  \IVi@Wi'itlia-101@1,1111 

6.1 1511-ruklni5N5ruuti-itioutiuMtCAL@inwi (aerated lagoon) 
1oErkii 11,11,:ifigniliiiiiti-rouoNm@u4"-n-r-an-igthi (12 AZLLIA11) 

1 @l1iii16--Jail,uni5ifrurinvitnuu (solid retention time, SRI or Oc) 

2 W4ltrill101562211j@a112inlm 

3 .114-rdiann,twinalni5@@nilLvi,vinlvigshgvi@lu 6ot1i1)Sailnawrii2A@In15@anCv..tcw1@ll'hil 
4 .1141-i-win BODItijnfMiTarivinitIvil@lii 

ri-rocuoli 
Wastewater flow rate, m3/day 

Soluble COD, g/m3  

BOD5/COD 

2,000 

300 

0.5 

The plant permits standard BOD5, mg/L 10 

Depth of Lagoon, m 3 

0, day 5 

Water temperature in summer°C 35 

Water temperature in rainy season°C 25 

Y = 0.65 mgmLvss/mgBoo5, Ks = 100 mg/L (g/m3), k = 6.0 g/g, Kd = 0.07 day-i for 25 °C 

First order observed soluble BOD removal-rate constant k20 = 2.5 d-1  at20 °C 

So 
S = 	 

[1+ (k)0] 

k 2  = k11.06 (T2-1-1)  

- Oxygen demand = 1.5 Q 	 S 

- SOTR = 2AOTR 
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6.2 151,1itiwiAlviitnivii,St.2@nnn5nYtifiii COD Lot BOD 	vii11.511-roBtal4r,Iii5tuutiuL 5uoiEinlun-1513-161 

tleiLSo 1@@nu,trini@cdi'uLario5.11J5t nou -cmlio@t1,511-ilyriaLvtill,166cuioLvrqNathamvu (4 nrialni) 

7 .191@lo'hoilniO,Uilir  

7.1 731JVIALINiTtlifililthrblf15 10,000 MI U525111115 1 R1.11621thtli161/i1611 400 lidaylomY-SilTut:1- uCi@tilkp 

511J5-31.11.4h5t11111J-1111.111:SEJI:ingt-rult-pmuvtanolltai,i'@@nauu5tutnN_Toliii,Soumu Tricking Filter l'iii6iiv@viaf/i 

rhyruoViv@@nuulytru'itminititiEinan11,@161 Tricking Filter740-nliAA1@nuit.,A7filmo 

(10 flnaill) 

111141.101111  

0.8 (j1thniliiii.411.1i) 

500 

20 

m3/day 

- 	BOD, mg/L 

- 	BOD 	 mg/L 

- 	 BOD 

- 	Filter depth (D), m 5-6 

- Recycle ratio, m3/d (R/Q) 1 

- 	rPi1 K 2.35 

- 	n 0.5 

- 	 61M5 x LIN15 	 12 x 12 

Sr 

= e
—KDIQ: 

So 
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Item 1 (25 points) 

1.1 Explain the difference between conventional wastewater treatment process and advanced 

wastewater treatment process. Provide examples of advanced wastewater treatment process. 

(3 points) 

1.2 Describe the difference and similarity between "sedimentation" and "clarification". How many types 

of sedimentation those use in wastewater treatment plant? (3 points) 

1.3 Use the following given information for designing the CSTR and Plug flow reactors. The efficiencies of 

CSTR and plug flow reactors are set at 90 percent. Determine the hydraulic detention times and haft time 

times by selecting only one reaction rate constant. (3 points) 

Given information 

C 	1 	
1,0 

Co 1+k8 co 

A, 1 	1 
First order reaction rate = 0.05 h 1, — = e

-kt 
, Second order reaction rate - 0.07 L mol-1 	— —+ kt 

Ao 	 A Ao 
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1.4 Based on the level of toxic and economics, select the unit operation process (1-4) for removing 

pollutants (A-D) 

(4 points) 

	A Suspended and Colloids solids 	 1. Air striping 

	 B Total organic carbon 	 2. Activated carbon adsorption 

	 C Heavy metal 
	

3. on exchange 

	 D Volatile organic compound (VOC) 
	

4. Surface filtration 

1.5 Describe four mechanisms for destabilization of colloids. Draw the graph between turbidity and 

coagulant dosage for explaining four mechanisms for destabilization of colloids (4 points) 
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1.6 The palm oil mill manager want to use the dissolved air flotation (DAF) for removing oil & grease and 

total suspended solids (TSS) from the palm oil mill effluent (POME) 

Given information 

- Wastewater flow rate 	 = 1,000 m3/day 

Chemical oxygen demand 	 = 80,000 mg/L 

Biochemical oxygen demand 	= 40,000 mg/L 

- Grease & oil 	 = 5,000 mg/L 

- Total suspended solids 	 =1,000 g/m3  

Optimum A/S ratio 	 = 0.01 mL/mg 

Temperature 30 °C, Sa 	 = 15.7 mL/L 

Recycle pressure 	 = 3.71 atm 

- Fraction of saturation 	 = 0.5 

Solid loading 	 = 5 kg/m2-h 

- Safety factor for area 	 = 2 

The recommendation value of surface loading rate is between 20 and 150 L/m2-min 

Dissolved air flotation with recycle 

A 1.3Sa(fp —1)R 
- = 

  

  

S 	TSS(Q) 

Operation time = 24 hour per day 

DAF can remove organic matter, TSS, and oil & grease by 20, 80, and 80%, respectively. 

Determine 

1) Total flow rate to DAF (Q + R) (m3/h) 

2) Surface area of DAF (m2) 

3) Surface loading rate (L/m2-min), is surface loading rate in the recommendations range? 

4) The amount of COD, BOD, TSS and oil & grease removed. 

5) The wastewater treatment process for treating effluent water from DAF 
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Item 2 (12 points) 

The manager of factory prefers to use the Upflow Anaerobic Sludge Blanket (UASB) for treating the 

wastewater. Use the given information below to determine 

2.1 CODmix  and volume of UASB tank (Vn  and VL) 

2.2 Area, diameter and heights of UASB tank (A, 0, HL and HT) 

2.3 Check the amount of alkalinity for reaction. In the case of insufficient alkalinity, determine the 

additional alkalinity requirement (kg/day) 

2.4 The COD of treated wastewater must lower than 120 mg/L. Determine, whether COD of effluent 

water from UASB is lower or higher than that of standard. Provide the suggestion. 

Given information 

Wastewater from DAF 

Wastewater flow rate, m3/day 1,500 

Soluble COD, mg/L 500 

Alkalinity, g/m3as CaCO3  300 

Wastewater from washing 

Wastewater flow rate, m3/day .500 

Soluble COD, g/m3  5,000 

Alkalinity, g/m
3
a s CaCO3 300 

Process 

Organic loading rate, kg COD/m3-day 	 8 

Upflow velocity, m/h 	 0.7 

Reactor volume effectiveness factor (E), percent 	 85 

Height for gas collection, m 	 2 

Height of UASB tank much lower than 10 m 

Requirement alkalinity, g/m3 	 3,000  

SRT (a), days 	 32 

0S V 	Q   v„ _ 	
o  
	 , A =

' 	
— , HT=HL+HG 

Lorg 	 velocity 	A 

Ks  = 450 mg/L, k = 3.125 g COD/g VSS.d, Y = 0.08 g VSS/ g COD, icci = 0.04 g VSS/g VSS.d 

K s [1+ (kd )Oc ] 
s= 	  

19c (Yk — kd ) —1 

QDA,CODDAF  + QwashiNCODWashing 

QDAF Qwashing 
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Item 3 (12 points) 

3.1 From Item 2, the manager of factory would like to consider the Sequencing Batch Reactor (SBR) for 

treating the wastewater. Using the given information to determine (8 points) 

1) Number of cycle per tank and total cycle (2 points) 

2) Fill volume per cycle and volume of SBR tank (3 points) 

3) Hydraulic retention time and BOD volumetric loading. Are these values fall into the 

recommendation ranges? Provide the suggestion (3 points) 

Given information 

Wastewater flow rate, m3/day 	 2,000 

- Biodegradable BOD, g/m3 	 1,000 

Number of SBR tank, tanks 	 2 

tA, hours 	 3 

- ts, hours 	 2 

to, hours 	 1 

hours 	 0 

- V N F- T 	 0.3 

Range of hydraulic retention time (HRT), h 	 15-40 

Range of BOD volumetric loading, kg BOD/m3-day 	 0.1-0.3 

- t = . t 4-t A . ,S 	,f) 

- t 	t 4-t -1--t 4- 1-  ..0 = 	. .5 	,D 
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3.2 From Item 3.1, the manager of factory would like to consider the Activated Sludge (AS), determine 

(10 points) 

1) Mass TSS (kg) 

2) The reactor basin volume (m3) 

3) Determine the reactor detention time (0 

4) Volumetric loading (kg/m3-day), is this value fall into the recommendation range? 

5) When the nitrification is considered in the design, please explain how to develop nitrification the 

tank. 

Given information 

Wastewater flow rate, m3/day 	 2,000 

- Biodegradable BOD, g/m3 	 1,000 

SRT, d 	 8 

- P • X, TSS, kg/day 	 1,500 

MLSS, g/m3 	 3,000 

- fii volumetric loading, (kg/m3-day) :1;16M-1M 	 0.3-1.6 

V x MLSS = Px, TSS x SRT 
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Item 4 (8 points) 

4.1 The major organic compound in the wastewater is C12H22011. Determine 

1) Theoretical oxygen demand for degradation of 1.5 kg of C12H22011 and air requirement (kg) (the 

oxygen content in air is 20 percent) 

2) For degradation of organic matter in term of BOD 1,000 g/m3  and flow rate of 2,000 m3/day, 

determine the theoretical oxygen demand. 



NAME 	  

	

Item 5 The characteristic of wastewater from factory is presented below 	 

Wastewater flow rate, m3/day 

Total suspended solids (TSS), g/m3  

Student ID 	 

1,000 

500 

Wastewater alkalinity, g/m3  as CaCO3 50 

Alum Al2SOa 18H20 added for removing TSS only, kg/1000 m3  10 

Phosphorus in wastewater, g P/m3  15 

Raw sludge properties: Specific gravity 1.03 

Moisture content, percent 94 

Chemical sludge properties: Specific gravity 1.05 

Moisture content, percent 92.5 

- 75 percent of total suspended solids (TSS) settle in primary sedimentation tank without using 

alum 

90 percent of total suspended solids (TSS) settle in primary sedimentation tank by using alum 

Using alum for precipitation 

3Ca(HCO3)2 + Al2(SO4)318H20 < 	> 2Al(OH)3 + 3CaSOa  + 6 CO2 + 18H20 

(3 x 100 as CaCO3) (666.5) 	 (2 x 78) 	3x136 	6x44 	18x18 

- Alum and lime 

Al2(SO4)318H20 + 3Ca(OH)2 < 	> 2Al(OH)3 + 3CaSOa + 18H20 

(666.5) 	(3 x56 as CaO) 	(2 x 78) 	3x136 	18x18 

- For the removal of 1 kg of phosphorus (P), 18 kg of Al2(S0a)318H20 is required. 

- Pwater = 1000 kg/M3  

Determine (10 points) 

5.1 Amount of TSS (kg/day) removed by using alum and without alum 

5.2 Alkalinity requirement for removed TSS by using alum and the amount of additional of Ca(OH)2 

(kg/day) 

5.3 Amount of Al(OH)3 (kg/day) 

5.4 Volume of sludge from the precipitation of TSS 1) without alum 2) with alum 

5.5 Amount of additional alum (kg/day) for removing phosphorus and volume of sludge from the 

precipitation of TSS and removal of phosphorus by using alum 

11/15 
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Item 6  (12 points) 

The factory manager proposes to use the aerated lagoon for treating the wastewater. The treated 

wastewater must have the quality below the standard. The characteristic of wastewater is tabulated 

below. Determine 

1 Solid retention time( SRT or t9c) 

2 Volume of lagoon (m3) 

3 Theoretical oxygen demand per day and the actual oxygen demand per day 

4 BOD in treated wastewater, is it meet the standard? 

Given Information 

- 

- 

- Y = 0.65 mgmi_vss/mgaoas, Ks = 100 mg/L (g/m3), k = 6.0 g/g, Kd = 0.07 day l  for 25 °C 

- First order observed soluble BOD removal-rate constant k20 = 2.5 dl  at20 °C 

So 
S = 	 

[1+ (k)9] 

k 2  = k11.06 
(T2-Ti) 

- Theoretical oxygen demand = 1.5 Q (So-S), please use BOD as substrate (5) 

- SOTR = 2AOTR 

Wastewater flow rate, m3/day 

Soluble COD, g/m3  

BOD5/COD 

2,000 

300 

0.5 

The plant permits standard BOD5, mg/L 10 

Depth of Lagoon, m 3 

0, day 5 

Water temperature in summer°C 35 

Water temperature in rainy season°C 25 



NAME 	 Student ID 	  14/15 

7.2 The stabilization ponds are used to treat the high COD and BOD wastewater. Describe types of ponds 

that can be used for treating this water. Provide the reason. (4 points) 

Item 7 (10 points) 

7.1 One community has a population of 10,000 persons. The water supply utilization rate is 400 L/day. 

The trickling filter is proposed to be used for treating this wastewater. Use the given information to 

determine the diameter of the trickling filter tank. This tank must be installed in the available area. 

Given information 

- Wastewater flow, m3/day 	 0.8 x water supply usage 

- BOD of wastewater, mg/L 	 500 

- BOD of treated wastewater, mg/L 	 20 

- The primary sedimentation tank did not remove BOD 

- Filter depth (D), m 5-6 

- Recycle ratio, m3/d (R/Q) 1 

- K 2.35 

- 	n 0.5 

- Available area, m x m 12 x 12 

S t 	 „ 

= e  -KDIC), 

So 
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