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EAP 313/2 - Wastewater Engineering
[Kej uruteraan Air SisaJ

Duration: 2 hours

[Masa : 2 jamJ

Please check that this examination papqr consists of FOURTEEN (14) pages of printed material
including appendix before you begin the examination]-
[Sila pastikan bahawa kertas peperil<saan ini mengandungi EMPAT BELAS (14) muka surat
bercetak termasuk lampiran sebelum anda memnlakan peperiksaan ini.J

Instructions: Answer THREE (3) questions only. Answer question I and any other TWO
(2) questions. All questions carry the same marks.

[M: Jawab TIGA (3) soalan sahaja. Jawab sooalan ] dan mana-mana DAA Q)
soalon lain.Semua soalan membawa jumlah markah yang sama.J

You may answer the question either in Bahasa Malaysia or English.
[Anda dibenarkan menjawab soalan sama ada dalam Bahasa Malaysia atau Bahasa
Inggeris.J

All questions MUST BE answered on a new sheet.

[Semua jowapan MESTILAH dijawab pada muka surot baru.J

Write the answered question numbers on the cover sheet of the answer script.
[Tuliskan nombor soalan yang dijawab di luar kulit buku jawapan anda.J



IEAP 313/21

-2-

1. (a) Calculate the quantity of suspended solids production per person in gram per day

from a locality of 1000 houses, suspended solids concentrations of 360mg/L and total

flow of l,200m3lday.

[8 marks/zarkah]

Kira kuantiti penghasilan pepejal terampai setiap orang dalam gram sehari, dari

suatu kswasan dengan kepekaton pepejal terampoi 360mg/L dan jumlah kadaralir

1,200m3/hari.

(b) Name the present guideline to be followed by the engineer in designing the

wastewater treatment plant in Malaysia.

f4 marks/markah)

Namaknn Garis Panduan terkini yang perlu dipatuhi oleh jurutera dolam mereka

bentuk loji olahan air sisa di Malaysia.

(c) Using the given chart in Appendix,

65% full with gradient 0.35oh. Take

to Qminimum ratio as recommended

35,000 people.

design a separate cast iron sewer which flows

values of Qpeak to Qaverage ratio and Qaverage

in the Guidelines in (b). Designed population is

fl3 marks/markahl

Menggunakan Carta di Lompiran, reka bentukkan pembetung besi tuang yang

mengalir 65ok penuh dengan kecerunan 0.35%. Ambil nisbah Q puncak ke Q purata

dan Q purata ke Q minimum seperti yang disyorkan dalam Garis Panduan dalam (b).

Rekn bentuk penduduk adalah 35,000 orang.

(d) A rectangular sedimentation tank is to be designed to treat a wastewater from 50,000

people. If the depth is 3m and retention time is 2 hours:

Suatu tangki enapan segi empat perlu di rekn bentuk untuk mengolah air sisa dari

50,000 orang. Jika kedalaman tangki adalah 3 m dan masa tahanan 2 jam:

...Jt-
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Calculate the Surface Overflow Rate ofthis tank. Design at Q peak.

f8 marks/markahf

Kira Kadar Beban Permukaan tangki ini.

If the suspended solids is 400mg/L and the removal efficiency is 60Yo,

calculate the quantity amount of sludge produced in m3/day. Take the specific

gravity of sludge as 1 .06. Design at Q average.

f7 marks/markahl

Jika kepekatan pepejal terampai adalah 400mg/L dan kecekapan penyingkiran

60%, kira kuantiti enap cemar yang terhasil dalam m3/hari. Anbit Groviti

Tentu enap cemar sebagai 1.06. Reka bentuk pada Q purata.

2. (a) A small town discharges a wastewater flow of 1,000 m3lday, BOD of 250 mg/L and

treated with a a trickling filter treatment plant. The final effluent is discharged into a

nearby river with minimum flow of 0.127m3/s and BOD of 2.,0mg/L. Calculate the

BOD concentration downstream of the discharge point.

f8 marks/markahf

Sebuah bandar kecil melepaskan air sisa sebanyak 1,000 m3/hari, BOD sebanyak 250

mg/L dan diolah menggunakan loji turas cucur. Efluen akhir dilepasknn ke sungai

berhampiran yong berkadaralir 0.127m3/s dan BOD 2.0mg/L. Kira kepekatan BOD di

hilir titik pelepasan.

(b) With the help of a sketch, define briefly self purification of a river.

f6 marks/markahl

Dengan bantuon lakaran, definisiknn secara ringkas prinsip swacuci sebuah sungai.

(D

(ii)

...41-
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(c) A secondary treatment plant is having the following design data:

Dry Weather Flow: 1,000m3/day

Ratio of Length: Width:3:l

Width:5m

Retention time :2 hours

Mixed Liquor Suspended Solids : 3,000mg/L

Calculate:

(i) Depth of tank f5 marks/markahf

(iD Solids Loading Rate in kglm2.day [5 marks/ markahl

Suatu loji olahan sekunder mempunyai data reka bentuk seperti berikut:

Kadaralir Puncak : 1.000m3/hari

Nisbah Panjang:Lebar : 3:I

Lebar:5m

Masa tahanan: 2 hours

Likur Tercampur Pepejal Terampai : 3,000m9/L

Kirs:

(, Kedalaman tangki

(i, Kadar Beban Pepejat dalam kg/m2.hari

(d) Prove that the design of sedimentation tank does not influence by depth.

f6 marks/markahl

Buktikan bahawa kedalaman tangki tidak mempengatruhi rekn bentuk tangki enapan.

...5/-
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3. (a) Given THREE (3) sample of wastewater, sample A from paper mill factory with

BOD530 225mg/L, sample B from meat packing factory with BODs3O 200mg/L and

sample C from livestock compound with BODsto lTsmglL The BOD rate constant at

temperature 20"C are 0.16 day-' for sample A,0.12 day-r for sample B and 0.08 day-'

for sample C.

Diberi TIGA (3) sampel air kumbahan, sampel A daripada kilang membuat kertas

dengan BODs30 225mg/1, somple B daripada kilang pembungkusan daging dengan

BODs30 200mg/t dan sample C daripada pusat penternaknn dengan BODs30 t75mg/1.

Pekali kadar BOD pada suhu 20oC adalah 0.16 harit bagi sample A, 0.12 haril bagi

sample B, 0.08 harit bagi sample C.

(i) Which one of that wastewater will have a fastest oxidizing proces and what is

the factor that makes it is consider the fastest.

[2 marks/markah]

Mana satukah antara air kumbahan tersebut mempunyai process pengosidaan

yang terpantas dan apokahfaktor yang membuatkan ia dianggap terpantas.

Determine the 1-day BODfor sample A if conducted at temperature 25oC

[0 marks/zarkah]

Tentukan BOD l-hari bagi sample A sekiranya dilakuknn pada suhu25"C

(b) What are the difference of digested sludge characteristics between source from

Aerobic Digester and Anaerobic Disester in terms of colour and odour.

16 marks/marknhf

Apakah perbezaan ciri enapcemar tercerna antara daripada sumber Pencerna

Aerobik dan Pencerna Anaerobik dari segi warna dan bau.

(ii)

...61-



IEAP 313/21

6-

(c) If disposal of wastewater sludge into secure landfill is not allowed by the government

because of lack of available landfill area, NAME TWO (2) other options for ultimate

sludge disposal.

f2 marks/markahl

Sekiranya pelupusan enapcemar sisa kumbahan ke dalam tapak pelupusan sampah

tidak lagi dibenarkan oleh kerajaan kerana masalah kekurangan kawasan pelupusan

sampah, NAMAKAN DUA (2) opsyen pelupusan muktamad erap cemar.

(d) Calculate the quantity of oxygen required for a given aeration tank design with design

data as follows:

Organic load : 250k9/day

MLSS:3,000mg/L

y:0.6mglmg

kd:0.05day-'

0c:9 days

Only 65%o BOD is degraded on day 5

fl0 marks/markahl

(d) Kira kuantiti oksigen yang diperlukan oleh suatu tangki pengudaraan dengan data

reka bentuk seperti berikut:

Beban organik : 2 S)kg/hari

MLSS: 3,000mg/L

y:0.6mg/mg

kd: 0.05 dayl

0c: t hari

Hanya 65% BOD terurai pada hari ke 5

...7/-
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4. (a) Sketch a process flow diagram of an extended aeration activated sludge system.

f6 marks/markahl

Lakarkan rajah proses kadaralir untuk suatu sistem enap cemor teraktif pengudaroan

lanjutan

(b) A wastewater treatment plant is to be designed based on the following data:

Population equivalent : I 00,000

BOD rate :55 gram/capita.day

Design at Dry Weather Flow

Suatu loji olahan oir sisa perlu direka bentuk berdasarkan data berikut:

Penduduk Setara: I 00.000

Kadar BOD : 55 gram/kapita.hari

Reka bentuk pada Kadaralir Cuaca Kering

(i) Calculate the Volumetric Organic Loading and the Aerial Organic Loading of

a cylindrical trickling filter with diameter 5m and depth 10m. Assume the net

volume of filter is 50% of the total volume.

|2 marks/marknh)

Kira Beban Organik Isipadu dan Beban Organik Kawasan suatu turas cucur

selinder dengan diameter 5 m dan kedalaman I)m. Anggap isipadu bersih

turas adalah 50% dari isipadu jumlah..

Determine the Food to Microorganism (F:M) ratio of an extended aeration

activated sludge system if the retention time is 8 hours and the MLSS

concentration is 2500me/L.

ll2 marks/markohl

Tentuknn nisbah Maknnon: Mikroorganismq suqtu sistem enap cemar teraktif

pengudaraan lonjutan jika masa tahanan 8 jam dan kepekatan MLSS

2,500mg/L.

(iD

- ooo OOO ooo -

...8/_
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-r
Peak Factor :4.7 p -0.rr (p in thousand)

Fahor Puncak : 4.7 p - 0' t t (p dalam ribu)

Retention time:Vol ume/di scharge

Masa tahanan: Isipadu &adaralir

Population Equivalent: Organic load from premises

Organic load from I person

Penduduk Setara : Beban Organik Premis

Beban Organik 1 orang

LAlt{PIRAN

Manning: Q:(l/n)1A;1R;2/31s;'/2

v:(l/n) (R)r,, (r)'o

R:A/P

Width of screen (width of blade + opening) (Discharge)

opening (velocity) (depth of wastewater)

Lebar saring (Lebar bilah + saiz bukaaryl (Kadaralirl

Saiz buknan (Halaju) (Kedalaman air sisa)

Pumping cycle : Actual volume + Agluallalumg

Dry Weather Flow (Pumping rate-Dry Weather Flow)

Sela pengepaman : Isipadu sebenar + I;jpada;ebenar

Kadaralir Cuaca Kering (Kadar pam-Kadaralir Cuaca Kering)

Surface Overflow Rate : Discharse

,ur**
Kodar Beban Permukaan : Kodaralir

Luas Permukaan

Solids Loading Rate : (Discharge) (Mixed Liquor)

...e/_
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Surface Area

Kadar Beban Pepejol Kadaralir) (Likur Tercampur.l

Luas Permukaan

Weir Loading Rate : Discharge

Length of weir

Kadar Beban Empang Limpah Kadaralir

Ponjang Empang Limpah

Volume of pyramid (l/3) (base area) (height)

Isipadu Piramid (1/3) (uas dasar) (tinq4il

Organic Load (Discharge) (BOD)

Beban Organik (Kadaralir) (BOD)

Keluasan Tangki enap primer : (Kadaralir + Kadaralir Pusing Balik) (Likur Tercampur)

Fluks

Fluks Pepejal : Halaiu enaDan

( I /Kepekatan Pepejal) - (1 /Kepekatan Pepej al Terenap)

Kinetik BOD BODl:Lo(l-10-krt)

kr:kzo(l .0477$aot

L6L26[+0.02(T-20)]

Thomas: (r/BoD)'/3 : (klo)-"' + 1(tt/6Lot/31t

Beban Organik (Kadaralir) (BOD)

Beban Organik Isipadu : (Kadaralirl (BODI

Isipadu

...10/_
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Mokanan: Microorganism (Kodaralir) (BOD.I

Qs ipadu) (Likur Tercampur)

Bebon Organik Kawasan (Kadaralir.) (BODI

Luas Permukaan

KeperluanOksigen : Ox BODt - 1.42 Px

BOD5/BODL

Pertambahan Likur Tercampur: y (Kadaralir)(BOD)

1+kdtu

Nisbah enap cemar kembali R:Kadaralir kembali

Kadaralir

X":Xp(I/I+R)

Keperluan Ol<sigen: aLr + bSa

a: Pekali penyingkiran BOD

Lr: BOD tersingkir

b : pekali endagenous enap cemar

Sa: Jisim Likur Tercampur

Kadar Bekalan Ol<sigen Oksigen Diperlu

BOD tersingkir

Umur: 0s ioadd (Likur Tercamour)

E.C. (Kadaralir Disingkir)(Likur Tercampur Pusing Balik) + (Kadaralir Efluen)(Pepejal

Terampai Efluen)

...11/-
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LA[|PIRANJadual Penduduk Setara

(Dipetik dari MS 1228 : 1991 : MALAYSIAN STANDARD: Code of Practice for Design

and Installation of Sewerage Systems) dan Guidelines for Developers, Seksyen I dan 2, 1995

No Jenis Premis Penduduk Setara (dicadangkan)

I Kediaman 5 per unit

2
Komersial (termasuk pusat

hiburan/re kre as i, kafeteria, te ater)

3 per 100 m' knwasan kasar

3

Se kolaWlns t itus iP e ngQ ian :

- Seko I ah/ins t itus i s iang

- Dengan asrama penuh

- Dengan sebahagian asrama

0.2 per pelajar

I perpelajar

0.2 per pelajar untuk pelajar tanpa

asrama

1 per pelajar untuk penduduk

QSTAmA

4 Hospital 4 per katil

5
Hotel (dengan kemudahan

mas akan dan cuc ian p akaian)

4 per bilik

6
Kilang (tidak termasuk sisa yang

diproses)

0.3 per pekerja

7 Pasar (jenis basah) 3 per gerai

8 Pasar (jenis kering) I per gerai

9 Ste sye n pe tro l/ P e r kh i d m at an I 5 per tandas

IO Stesyen bas 4 per petak bas

tI Stesyen tel<si 4 per petak teksi

I2 Mesjid 0.2 per orang

I3 Gereja/Kuil 0.2 per orong

I4 Stadium 0.2 per orang

I5 Ko I am r e nang/ Ko mp le l<s su knn 0.5 per ornng

t6 Tandas cwam I 5 per tandas

I7
Lapangan terbang 0.2 perpetakpenumpang

0.3 per pekerja

I8 Laundri I0 per mesin

r9 Penjara I per orang

20 Padang golf 20 per lubang

I kadoralir adalah setara dengan 225 liter/kapita/dqy

...13/ -
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Table A.l Recomrnende.d populatiOn Eqrrivalent

Ceinrnrerciirl:

lncIudcs oii''iccs. shopping corlplcx,

cnIcftai t]nren tir:ecrcational cctttr c.s,

restirurilnts, cft fbteria. t hea{fes

-3 per 100 nr: gt,oss area

.SchoolslEclucatiorral Institutions;

- Day schools/lnstirutions

- Fully rcsiclcn{ial

" Pat'tial resiclential

0.2 per student

I trler student

0.2 per rion-l'csirlcntial s(udcnt

I ltcr resiclential student

0.3 per stnlf

l{ospittls

Flotcls with dinirrg ancl launclry lacilities

Factorics, cxclucli ng pr,occss wa(et.

Ir4arket (rver typc)

Market (dry type)

Petlol kioskslServicc stat i()ns

Bus terniinal

3 per strll

l5 pel toilc..t

4 per bus bay
'lixi ternrinal 4 per taxi bay

Chur,chlTernplc

Switttttting pocr[/Sportc coprplcx

0.2 per pcrs()n

0.2 per person

0.5 pe r pcrson

Public toilet l-5 per toilct

0.2 per passcnger bay

0.3 per employee

l0 pcr nruchine

Water consumption rate : 225 liter/capita.day

...14/-
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