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(1) (AL
Cheras, Kajang & Selangor M HIZd %5 % > C, Hulu Langat ORRTHTERTH H D
Kajang IZJB T %, ~L—TEOHEHEY 7 70> 7 — /i b 21km OHEEEZH 5.,

) /G
Kajang DR GUIEI-1.1 (2789 K 5 (&M D 24°C & Hf#o 32 °C O TEILLTEY
HBZESTIEE A ERN,

Source: http://www.myweather2.com/City-Town/Malaysia/
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Kajang OFEFEHMER RIE 2,695 mm T, HRMEYBEREZIRI-1.2 (Z2r7 L9512 11 A
N AKT33B3mm, 7 ARE/NTI39mMm &8> T\ 5,

1.2 S

(1) A

ERIROPEZE - BRIFOBBIZHEST, 27 IV T — IV EHBEIXIERERT T b, 7
TN T =D OOFMPEE N RO X, 1980~1991 FD 2.0%7 5 1991~2000
D 15%~E KT LT, 2000~2010 D 2.2%~ LT TICHELHE ST EZRO KL TWAH A, i
7T TN T ERY BT I M OMONEE L < FERPES A B ORI
1980~1991 £ 4.4%7)> 5 1991~2000 4EIC1E 6.2%~E KL TRV, BT v T—/INDEH
BRI ED D ANOOEERT, 1980 40 10.9% 705, 1991 4F 13.1%. 2000 4 17.8%. 2010 4
121X 19.6% FE TR FE Y, EFEEXZ RS 2E 13 INoFTiX, $NElfATAR Y =T
ZEmb TWDLED 72V DO—D2 Lo TN D,

7 v =IO HClE, Ulu Langat (1991~2000 4F D AEREE) A i ONER 8.5%) . Sepang
(7.9%) . Petaling (7.2%) . Klang (5.2%) . Gompak (4.8%) . Kuala Langat (4.4%) . Kuala Selangor
(3.0%) & Sabak Bernam (1.4%) #F&< 9T District N 2EFHED 2.6%% LA 5 @

AN O#EZ R LTV 5, Cheras & Kajang I% Ulu Langat DWW p % Z > 4w I Ejtiko
FLERER L TWA (7272 L., [A CIZ Ulu Langat (ZJ& 3% Ampang 1%27 7 7 /v 7 —/L L [d
L7 7 BB %),

T R M Td % Cheras-Kajang HiX 13 KL & 13 RAR AW T2 BB U, @l ik
DEAHIT > T KL OiE)iE & U CREER 2R F8 R 2 21T T 5, 1980 4-~2000 40 20 4-fH]
DML N DN 9.1% & W 5 BFAY 72505 C, 1980 4F1Z 69,000 AlZii 727> 72 A
M3 1991 4712 164,000 A, 2000 42 393,000 A2 L, 2000 4-~2010 ORI O ILRE
BERRKREL o724 3.6% &8> TXW DN, ENTHRENED 2.2% % &N LA 5 E 0
THER 2%, 2010 451213 460,000 AE 2 HICE STV D,

2 SL]

Kajang (% Kajang BRJIREE & LT Dispersal Link Expressway, Cheras-Kajang Expressway
(CKE, E7). Kajang (Z A Y [ % ¥f> North-South Expressway (NSE). Semenyih (23T Kajang
D % 7 % Kajang-Seremban Expressway (LEKAS, E7) &% < O FEE#ERKIC 9 £ < Bt
EhTWw5b, Kajang (%, Kuala Lumpur, Seremban, Putrajaya & U9 =50 EEERH DRIC
M52 &b, BM-1.3 1279 & 512 Klang Valley %721 Greater Kuala Lumpur 125 &
NoHe WAL 27— $hBLFolzAmiERE b FIHTE 2,

KL Sentral & Seremban % .5 I = KTM £k % Kajang %> T3 Y Kajang Komuter B73
H 5, EIBUFIL, £EEEFRFHIX (National Key Economic Area: NKEA) ®—> & LT,
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BN A7 v 777 Z 2 (Government Transformation Programmed: GTP) @ F ¢, Klang Valley &
721% Greater Kuala Lumpur |2 MRT & MHE 2 KEE LS AT A2 @R T 5 2 L 240K
LTEY, Kajang (2 DV AT AIZE £ Kajang iTBIXIENIZ 9 BRI TE STV 5,
Z DT AT AF 2011 HE~2016 FFIZEFE I D,

Source: http://www.mpkj.gov.my/hubungi_kami/peta_lokasi

EII-1.3 Kajang D& EER & TEE
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2 RAERRREIZE T 5 TRKERERUVHEFEEDORR
2.1 REARREIZE 1T D TKERERDORKR

Fio X o RS, FEMMOBRRENESD & Z A TEB S, Cheras T 94 » fff,
Kajang C 83 » ATOAEF 177 # AT O/ FAKMLBRG N ELNL T B R L 7Zp o TN D, 2D
IZHTE IWK OHEFFEELO TIZH D,

Z DA O TR )Y Cheras (2 19 4 PF, Kajang 1229 # i 573, ZHubiE,
&, K%, W, Wibt, Ya vy sy — dLT7a—R BEE ZAXTT LE
WCRRE STV D, HFEIIZIE Police Central Brigade Camp @ 4,000 PE 23 KT, %ibt. A
Z T 20> 1,000 PE FEED & OB Z UK TV D, MRAERRE 1T, LEERE RO H O
@ 5 H, Cheras T 4,211 PE, Kajang T 7,460 PE TH 0 . AL FAKMELS D 3%FHH TY =
A MIREL 2V,

i 51 /8 Bicfs 1% Cheras Batu 11, Cheras Jaya (2 5,687 ff, Kajang 1&3 |Z 6,304 {#E d A7 11,991
&, #HEANMIL 59,955 PE L 72> T, ZHHIFEHICHSIX>TVHDTEARS
KOMDKIZIZE L E->TWNDH T &G, BAFREZNEME L TR H L TEAENA Y
DRZFETDH & EITEPNEE AR E Lz bD & Bbh s,

$IM-2.1 Upper Langat 21T 2 FTKERKEDIRR

Public STP Private STP IST
Catchment No._of Design | Connected | No. of No._of Design UnErllzéwn No._of Design
Units PE PE NPSs Units PE Units Units PE

Langat 7 25,890 17,837 4 6 983 1 2,414 | 12,070
Cheras Batu 11 65 269,141 194,122 2 18 7,215 7 5,413 | 17,455
Cheras Jaya 29 145,119 111,755 5 499 - 274 1,310
Cheras East 17 116,750 78,824 5 5 1,240 3 720 3,600
Sub-total 111 531,010 384,701 12 24 8,954 10 4,473 | 22,365
Kajang 1 34 94,406 66,430 1 3 15 2 2,649 8,055
Kajang 2 7 49,445 36,260 1 1,098 1 2,179 5,465
Kajang 3 49 181,688 91,136 4 26 7,445 8 3,655 7,810
Sub-total 90 325,539 193,826 6 35 8,558 11 4,266 | 21,330
BBB North 4 102,900 52,852 1 24 2,213 16 - -
BBB South 8 30,179 18,928 6 4 665 1 322 1,610
Sub-total 12 133,079 71,780 7 28 2,878 17 322 1,610
Bangi South 8 148,905 56,991 2 1 - 1 254 -
Semenyih 31 192,989 110,995 3 17 385 17 2,935 | 14,675
Beranang 3 97,313 32,447 4 3 23 2 - -
Total 262 | 1,454,725 868,577 38 114 | 21,781 59 | 20,815 | 104,075

Source: Antara Jurutera Perunding Sdn Bhd,"Sewerage Catchment Planning and Sludge Management Strategy Study
for Upper Langat Basin - Volumes 1 & 2", JPP, November 2009
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Note: Design PE of private STPs excludes those of unknown PE.
2.2 BEF FKEBBROMFEEDKR

<L — 7T B, m R X — T =T Jud— - KERE TAKER (KeTTHA
4. SSD) BEMREZD | PR FTAEK OHEFFEH EOFMEZ IR T 5720, BT K
EHY AT AOWEIZET LT,

2000 42 1E, JICA IZ L 2 T2 FE F/KEAPRRZE | ~HEE W11 L DhaR AR S,
%%ﬁ%ﬁ@%wlwﬂz%ﬂ%’éﬁ@TmE%@m%\@@%&-%ﬁ%&-%%m%
R Tl O IEtE 2 L T& 7=,

ZOL YR ERE 2T, me’FVV—V7ILTKLVX? 77 (B~
AR —TZ ) | BREL. T—XOEHE WEEOHANT ) v~y PR I E ¥
FEOIERBREINTE T,

221 TAKESRT LA

BERB LTV 5 Langat filkld, ~ L—37 2020 718 & 8 Great KL #HEj 12 HS <
BIZESE O L HBAR ANTEFR IS D S, HiffhoisE, AnofEd, AEERoEERR L
DR L TW5, FFiC, KL OfF2AT & LT Kajang Hi[X & OF Cheras #1[X CiX —ﬁﬂ
IR PED SN TERY , TN T A— "D T L < EL TV AIRELIC
29 LI b OIERIZ, /I FKEORE ARSI TEY mLmﬁkLT@7/
A MINZZRIREEL KT L TWD,

1) Bk &R

o IBIRIICZEEAET D T O/ NEBALERRIER 1, HIIE AL LT iR o
B DS E STV DR Rt < Tiask FAET D,

o AR UEUKEIZEAL L, BREOWIIOKEFEREE LTV D, KiEAJRIZ
BWTIL, 7y%*7ﬁ%$®€ﬁﬁﬁﬁﬁéh1wé

o BIED FAKEMHOFIZIE, BEMICHEMICHHEBEHENDZBZ TR, 0
ﬁﬁ%#%ﬁﬁkiéﬁ%wﬂﬁﬁf%%%ﬁ_Lfméo

o KBRS ARIEH 2 Mg B 0 | E RIS E O AR+ 43 7B IES |k & OB EER 2
72 ERRNOIBYIRIZ 72 > TV D,

2) fRERIRORSE

o HANKIOAZR BT BEIC S HERE B LA BN A 2 581 72 722 i 3K D 2 BA 23
VETHD,

o ZHURAET D/ NI R & BRI D - R BB G AR ET H & L b
VBB MR A DT T/KE Y AT AEMEET 5,
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2.2.2

REIZHT- - Tk, WERK O FERA ) O K EERELICERE L 7= Hii a0 T 4238 A4
50

R RE G RIRIRFEIIL, DROMEREEOBITICE T L 35,

T KB % O R X ORI ICIE. ANBEOBRE L FAKER O A &
ZENBETH D,

EREMEEY

AP H8 T 2 TAEEE R 1, EEPRFEHAAL & ISP S S DN ERIMHNCIE VR E L
TW5, ZOEETIEZ. WK EHKRERZIZINET 20T NEHM LT . £FiE
MO SN DMEPEAKR & bAoA LGk ((TTRK) EFES) 2 AR I3 B 2R TR0 # i
RTIEE L, Z O FAKRALE iR 28 C T, 23K~ O it 25 1 E A 7297 K 5 (2L P
TLEHDYAT LAEWET L0 THD, Z9 LIEHFEITHIE. BXENLREAETDIT
K =SB 5 Z & T, BRE~OAMBMOKENIRZL TS, Lal, FH%EK
BIZ BT 2B s O EIFRAREFEL ICERON TR Y, ERERDOBLED BITRER
WHRRHATH D, £lo, RMDBV/PMNIEBRE TH S Z b, RE STV LB B R

N

1)

2)

ERZEE 50T 5,

LR & MRS

HERFEBLOIAR L 70 28 IRERE W, N - (i - RS - M8 - AR - AFLIEIK -
REFEEIIMZ, SFEND OGS OER2 EBRART+H5TH D,
HMTICEREINTOWAERR L., i ErDIER A nzd, HE O SRR,
EDICEHM BN ESHERFEE ERATRTH D0, RO FRICHIK S
AUCHENE S ATV,

IO, EHMROEE - HIORWARHTH Y BIBEEPTSN T 5 AR )
BNTHE SR VARIL TH D,

L7 o THUR T, R D OFFLEBMAR 72 EOBIRBFEA L TH B3l
THREBBNTH D,

AR E T ClE, AFLSTo N E AR RFIZZE D N D FHI8 R BT,

BHIE L BT DAL, RO X ) I 2R E L CEREERZfICL T
e, BB AN AR TH D,

7 L—v 4 — X EIX, FEEFK TS D HEPEK D E BUNTES ORKPERR > A7 A
ICEBHEEF SN TWADRERERR FTAKBEYV AT LMTHEKRT 208, ZOREREL
T, W OKEBEETORKIC/R > TWD, £z, MEBICBWTIZRARD
FRERPMANKE DIRAREOERNZFE Z U, MFFEHEZ —BRECL TS,
TFAKRLERG ~D KRN FARED, Fl2IX X Z A MBS R 65 X 912
KEED 5 2 B2 5 FENMMEINTEY . BT FTKEY AT AORERLRIY
{EDNRRIZ AR (2 3 1T DAEFFEH EOE L 7> TV D,

iR R DHREER

I-6



~ L— > TEAKBF T L T KE PPP FHEF i i & T T LgE— P

2.2.3

R O PO R SRR B E ORI A L T DRI T 5D TidZe <,
TE5RY PHIREZ FRIC LCEBERHIZBET 5, kD74 7% A 27 1=
A N EE/METABEN DL, HEETRETH D,

HEMEIC o7z o TR, MERFEBREB O IR & 70 2 B IR ER 12 BT 2 1 WU 5 O Ui
M %,

FTNE, B OT —F _X—2 bz #ED 5, BMRX—ADOFERNL, WA THE
L TWALT V2 RIC LD IEREH L AT 20BN —B T 5,

Ol EEERA I, BE AR - KRERIET 5, £ LT, EMNRIERE
DIEER TV AR X 5 F B NI A % JE U CEREeE OMR I k| Mgk
DHBAIRFICE D D,

FEFEOR RN LERTRERE - R 25 FE T 5,

Z®D X 9 72 PLAN/DO/CHECK/ACTION A 7 )V & Wi 3 5,

—J, T —Uxr—ZRRIEROH I LTER LW &b, FRICHE
fift % RDDOD, —EDLNRIERIT L DB E OB N2 EHuRER S MLE & EN D,
Flo. HRO—2DOFEE LT, BFEORAPERY AT A&dd L, EREEOHE
PKEDKEEDETNT T L LTITT D 2 EAHEET 5,

b=y

TKNE

~ L= 7 Tl ARG RIR R OUKER BRI R & LT R AKE D K 2Rtk 5 7212,
EEMFET N1 v 83— U TR 2 5595 2 & 2 8B 72, O TORK
BT 2 a7 T2 L BB ETFEICETWD, L, (% & FAKLBE RS —

REIC &

HEINTHMERHD DD, ZORERE U TEHHEARR/ N T KA PR i 5% 73 1

WEINDZ IR, MREROmICBWTHZ S OMEZINALZ L Lo T,

KERMNH R T, SRS/ NUBRAEER OFEE, Z2< OfEZx WD,
TIZ, Antara Report T & i 40TV 2 /K E O EARIRDLIL, A FRIEICR W T H
HZENTE, I, ABERROZFLOMBE R O fE, KEEBO R &, Bl
ITTAKEY AT LZMEREHT 5 2 & OREEMESTE ELTEBY . SO EMETE V.

1)

Bk & AR

R STRPN B e - Th | FARMIZIIIAEY S 2R U A ik 2 86 L
TW5, ZOEOAFE TR T, AKOER, BHE(LICBURICEELZ 1T 5,
L2aL, BRROEEHEEH CIX, RAREMFRREZHRAIET 2 2 ENE LW,
SECHAET D /NS VB it 3% 2 HERF A BRI, BB 70 3R R & AR b
LT, BlAOLEEREBOFFEIZE L TUeu,

BRI EZ T 72T AR 25 EF LT 721013, AF TSI 2 K E & H 2 1
JETHMENBH D, L L, BUK TIIAGRAKE ORRRE & 2B iR i B % O KE
B, MR ANE, LERTRENSRICRERETH S,

KEwEH O OMEFEHZ L THIET 5
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2)

224

BOD BREFEMRNIR A & 5, JRIKMEH & @O R8ENLETH D,
BANERR TIE, Ty E=TRENLEDR,
JLBR TR COIREGIE DR EN ARG 72 izt 238 5.

BREHFERIENRE I TWVDICH0b 63 JHEAEE N i S LTV 7R,
BIRTREOBENHIE, EELL R0,
~ L— 7 OEFITIE, Bk RS2 o T D 728 BERR LR CIEIF
REFEHLTWD, Ll ik L > T, e, L3IcL B ERV
TPIROEERE, ", AW LOREREEZFIELLTND
TARDIFIK D FHRHA BT O TN,
TR ZIA K 22t 2 9 512 b b b3 AR AN ThR T e,

R DS

RILER i 55 0D 20 SR e s A B AR U, R AR R K E AR AEE T A 70, KE
HEHOMEIZET HHRE LT, #f_L«f%tio .« BUT O/ LB i
ﬂﬁ%%%mbtﬁtﬁFmﬁvfo@% ﬂﬁ%f&é

JLERSi R OEKMEIZ L 0 . BUE TR IZ Bk D B OREE D2 E R

AT RV EVIEN @ﬁl&&:%m‘&k’%@ﬁfﬂibx% O ETE . HEEERD
BEREAMBERAK LN, SHICHEROEANCL DT V=T RER R
AW FIBREE DA ATRE & 72 D,

FrEfiER I, 85 RIh b + %I MR Tl 72 < . AR HiEk (s O A0 A L
T 5, AGFATIE, LS, WD OMEIERREIZ LY TR 7 ol A 2 3
D& LBz, RBEFTOERK L, A0 LFEMBEIZMND Z LA TED, HAEO
JES . BRI D B Z D REHET 5,

TARMEEAKIZOW T HHERD L O ITBGENOMER K E L CRIHT 27200 Tk
<, FTEDERAEZ et 1X, A VBRSBTS —7 =2 77 KRS
32 Z ENAHETH D,

TAKABRS D IR K7z o AR ZX 5 2 & bR s b, AR EEY L E D
REBNTEDHIFEN, V=T —"XAEZEBALTRKENEEEEZITI>ZEDEZILN
5o

B e R

A1) 55 A o/ BRI R L Z F5 N TR, T BB IR DRLERAL Sy DM T oL TN D &
TEWEEV, —ARISHIRKIC & é7k{)7‘??ﬂ§éfé\ ETEBREEG Y L LTH A L7 MR RNL
RF U FALEZ Fe R THETR BRI e A3 1] LI 72 D 2370,

BRIV DOfFRPATEFE F U ~DBEN ORI ROEN X XH D b O D, 2IRIZTER
B DB BEMEI S T D8N AE TH D, BIED & Z ARBEITEEMICILFEE L T\ a5,

1)

BLR & R A
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2)

2.2.5

INBUBLIVERIZZ 35 1T DI RALER X, —MXAIS, EEJIRME LB L7212, REMRIR TR
A MK L. am¢m%&f®%m&—%kLfﬁﬂmmmbfmé

LML, ﬁﬁ%@ﬁ#ﬁ%bfm&w EbdhbH, Flo, TANE—TLRARE
OPKENRHE SN TWDIHETH, HHLTWRWERRSH S,

ZOFEF, WWEBIGIR D53 2 BN S TSR O EEYE  (Suspended Solids:
SS) & LTI~ FEH &dv, AKEGY EJRKIZ /> TV 5D,

—J7 . REBRHGIZHBNTH, A TAKIEE (SS, BOD) 2MEWZ & b~ T,
VHIRIEIN 2SFHEGE 0 B C& 37, AKAHE TRICEREL MIFT & L bic, 5
(AL % & REEC LTV 5,

Flo, REEABGICREINL WS r—% Y — N7 AZRMEKIL, X TER
LTS &, 1GR3 T HfERFEEICE R L T\ D,

THIR DI 1L, BIAE, SN S CTHOMUC LRSI NI AL Sy s, F 7013 —
[ T & UTCIE TR ER OFTE O T CHN A ST D

I BT, EBEAED S OGRS & & DA+ OfER., HIROWH & Wo 78
R AN SN I

LD N TRy ML D JEA L L E IR DB A D720 Bl Z BAIHT 2 Z L 23:k®
bivd,

A ABE S

VGIEAVER O3 \E 7R HERFE B2 ke L. ZhRMICE T 2 B o b, NEHELELY
DEMEEM S,

HERICH T > T, BROFFSRKMEEZEN LY A 7 V~OEF A & BEE
~OAMBEZ B L8 LWEITOGAZHED 5,

ETNAT Y 2l T, BT OEMENREO L AR OB 2
FLTWD,

B RS\ B~ D@ E 2R B BRA~DFFE & | GG O T ANUSisk Ok E % [X]
%,

29 LTk EAR A I & X 7B IR R B A SR E L, MRk AR E T D,
TEAEIREZ IR S iBlR 7 — %I iﬁ%@%ﬂkbfﬁﬁﬁ%%WRU//
P)EZEEICEENTEBY, ERE L TAIFHTIUR, BITEED L L THDNL
THZ LRV RAETIREMIELZRNIED DL Z LN TE D,

# I EE A

KBS R OAERFE BT IE, BARRIZIT B E O S - BB E OMIE, E I 72
THRFEOEE, S BICHITHED I & € ORERITHIS LT ERE - WROPITRE, —iH
DI DS FHHENS FEhE S ThRD T, ZhHANC FKEDO B Z RIS Z L1l %,

1)

LR & R A
IWK OHERFE BRIRHI 28 5 &, MEFFE PO R L 22 DB WM., A2 7.
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2.2.6

2)

LBt % DERER T D Dbl LT, MR SR E D 1E & 135 2720,

Flz, MERME - WBICHELRBERENERDHOICHE STV D STz

U,

BAEDHEFFE O R & 72 D sk IO —R 1 H v . BFEEHI DN BV D07

W,

T OFER, FBEROFI O T+ 72 EBTREN R AlBE L 22 0 | HERFE RN D

[RESINTLEIBEMERICKH > TWAEET S AZITHND,

Bl Z X, B R FIoEMRIE, A1 ~2FERETHY ., KEREBELH 1~

QEFRFEL D L THY | B iR OB K E S A R+ 5 = L3

LU,

—J. ERELMDY | di5hE, dR5E), BAEEN YV ETO L O IR TL, Hilfo

Hkfoe e . MEERIM B AR LT\ 5,

F7o. FAKEREREENEE L W o 7RIS ﬁ%ﬁé%a@&mm%ﬁ:ﬁ

9;k#k%wﬁﬁ ROBREIR OIS KT 5 & & bz, Flx =y
BT AHEEELS W, BRI ﬁé@ﬁ@@k%“m“m®M%ﬂﬁﬁ\

ifc%@ﬂ%ﬁ‘éjﬂ BB,

AN AL ES

HERE ORI Z Y 5o, EISFYLAER L, BT, )15 N6
KIBOKENYGET DMK E LT, BEAA/ BB & FE e & L, 1 172 KB
FERVER X PR AR L7238 LW FKE 2 RGHE 2 2T 5,

AAVERRERE , THIRAAPERE RS, R MRR T A HEN A A L, SRR O
L E LT B,

5T, HEDRER L CEX72HMHE , v T2k D A B UL OHiTikA %
D 5,

SUERECART ST OMFR Tk, KEEH ) Uy b AKICED 5

<L —yTEIZBITET AV e Y27 e LT, FAKEROERZ R THEFFE
BRI 2 5 <

EEfF FkEIHZD KR

mma1:ﬁ#iﬁ’@@%ﬁﬁzmo%Uﬁ@?ﬁ@ﬁ%@ﬁﬁ&m%%ﬁ@éﬁ\
KSALEERE 71 CTlddo 70> 18.3%I218 X9, ALEERE /173 20,000 PE Z ik 2 5 F/KALERG 1 3AF
TEL7R20N,
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m <2000
W <5000

Outer: No. of STPs = =10,000
I :Connected PE

nner:tonn u20000
B 50,000

B 100,000

Souce: Prepared by the Study Team based on the data of IWK

Em-2.1 TRKOEFRLA DO & RLEREN

® =\Wi{bAES) & BODs FREDZEMETH LN DIHMEHRIEX, BT L—y 3 Uik
(EA), FHHEIEEMN =7 L —ya i (IDEA), A%y T —var T4 v Fik
(OD). [A143#£ (SBR). Actil Bio % (AB) ,Hikleen 7% (HK). Solar Air #ZLF{%: (SATS)
THERR S AL, 28T 72.3%, FRALPRRETI T 74.3%% 5 (EM-2.2),
) AB L. HK{E, SATS LT 4

BEA
N IDEA
| Jule]
B SER
BAE
B HK

Ourter: Mo, of STPs: B EATS

Immer: Comnected PE

EalL
B EF
B EBS
niT

REBC

AL =7 L—7 v N7 7 — 4k, BF : EFny Ak, BS @ WP HEAEE, T A VAR T7 4
v 7k, OP: ZE bk, RBC : AEWEnomlix AR fkik
Souce: Prepared by the Study Team based on the data of IWK

Hm-22 MEAXROTKLEREH L BNEREAD

® REFH=T L — g IEDNEMOWMBRE) & bICHELZ KW TE D, 169 TS

1 92 SRTPs (54.4%) . #AWLFRAES) 477,000 PE 1 276,000 PE (57.8%) Z 5T 5,
® 2007 FITITFHERIGIXIRICH D 169 F/AKMLERSE D F/KALELKIZ5% L C 1,607 Bl KE
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T AL T LA —

BAEMTONLTEY, EHF 7Y 7 EEITF 95 [H & 57, BIM-2.3 1277 K9
BT FAEGIZ K> TR A6 &9 O 23 TR TRV EL . &K
HZ G OITAE T2 B ThIL TV 5, MmARSIE, BODs, COD, AMN, 0&G, SS® 5
HETH S,

25

20

15

10

Number of STPs

Sampling Frequency

Total Number of Samplings =

1607

1

6

11

16

21

26

Sampling Times

31

36

Souce: Prepared by the Study Team based on the data of IWK
HII-23 BIFLEBICHTIHTY OTHEE

® AKX T 13 FH O R A AR it T D, ALBRGE I D T 7KL
FUKSERBRE L PR EE~OE SR ARI-2.2 1277 GEMIZOWTIIHEREH
121 258), 20ns B 5272 K 912 AMN O 0&G DIl AR 23 8 T,
BODs DFRERMNSL AL & 7 — X HDR BT 2 [alis [ #EEftyE: (RBC) & SATS

R &L HKIEN R LALEEE N | <. 24U IDEA, AB 23\ T\ 5,

RI-2.2 WEARJ TKLEKESKE

(Unit: mg/L)
N uBipr Pk
HH EA IDEA | OD SBR AB HK | SATS AL BF BS IT OP RBC | ALiE
BODs 14.1 99 | 205 | 150 | 114 8.5 128 | 209 | 372 | 134 | 397 | 276 11.8 20
COoD 64.3 48.9 72.3 59.3 59.0 451 44.0 83.6 | 119.5 50.3 | 116.7 99.9 724 120
AMN 12.8 11.0 17.9 10.8 15.0 13.6 7.0 215 26.8 11.6 28.0 134 254 10
0&G 9.1 8.4 9.0 7.0 8.8 7.0 14.7 7.3 11.3 8.0 12.7 7.0 45 5
SS 28.3 18.0 30.2 22.8 24.2 19.8 5.6 30.9 56.8 17.9 27.3 46.0 28.6 50
No. of
STP 92 4 5 5 6 9 1 6 13 4 8 15 1 169

Source: Prepared by the Study Team based on IWK water quality data of sewage effluent in 2007.
Not complied with standards

i -12
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TR KPR FEE~ DG F 2 /KEHEHEBNICA S &, BODs 69.8%, COD 87.0%,
NH3-N 36.9%. O&G 14.8%. SS84.0% & 72> TH V. NHz-N KT O&G |Z%4 5 @A %R
DRI ELS . T T&2 27 U7 LTS FARLESIE 169 F/AKMLES F 92 10 T
AKALERYS (6.0%) (Zi X720,

RI-2.3 KEEBMNICHKBEEIZEST 5 TKLEREK

Parameter BOD COD AMN 0&G SS All
Cheras Batu 11 42 58 25 9 55 5
Cheras Jaya 21 25 15 2 24
Kajang 1 24 28 7 9 28 3
Kajang 3 31 36 15 5 35 2

Ak 118 147 62 25 142 10
HAR (%) (69.8) (87.0) (36.9) (14.8) (84.0) (6.0)

Souce: Prepared by the Study Team IWK based on the data of IWK

®  FKMIREALER KA (mg/L) x Connected PE x 225 (Lpcd) x 10° TEHE S AT

KAFE 9206 Z 77 > B

(ZHEH S % 75 AT BT EE,

BODs1,870 kg/day, COD

7,655 kg/day. NHs-N 1,557 kg/day, O&G 937 kg/day. SS 3,273 kglday & 72> T\ %, Z

NSO TR RN TN THA S TH LW FAKLEE RN &R S5 85A
3. 2 H % & 51T BODs T 42.6%, COD T 15.9%,
NH3-N T 65.6%., O&G T 77.1%, SS T 34.5%HIIE L 72 i 172 57220,
HHT L FAALER AR PEAKFEHETIE 1999 4F 1 A LIKE
JERRE & A R TR A R E

WEREHEEDOBRE AR DE 27 Tl

i, #BL

F9 T T

TRER S VT BEAE T KAL RS 3L (R

2016 4F 12 H 31 H E CICHEMEE BT H 2 L2 ER L

T2,
RIM-24 BEFETKOLBENMSOHHARE
PEH A i *2
Subcatchment CPE™L BOD COD AMM 0&G SS
(PE) (g/day) (g/day) (g/day) (g/day) (PE)
Cheras Batu 11 188,189 751,922 3,000,664 590,516 336,169 1,346,142
Cheras Jaya 108,259 449,165 1,816,310 354,943 247,686 772,371
Kajang 1 69,425 260,453 1,085,297 252,256 134,091 451,336
Kajang 3 110,810 408,532 1,752,589 359,041 218,874 703,439
Total 476,683 1,870,072 7,654,860 1,556,756 936,820 3,273,288
BrERE BB D < PR AT & & HIEEE
AR EF B ARE (mg/L) 10 60 5 2 20
PeH A i (g/day) 1,072,537 6,435,221 536,268 214,507 2,145,074
RS (%) 426 15.9 65.6 77.1 345

Souce: Prepared by the Study Team based on the data of IWK

*1 CPE . Connected PE 7343702 T 5t D% Connected PE Z{# >,

Design PE=Connected PE & L T#EZ,

*2 PR

Il -13
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IWK [ ZBEAE F KA Dtk B TH A IERIT-> TH Y . “Corporate Sustainability Report
2007712 JAUE, TGEHNRZN 72 20T AE S 2 PRGOS - iR D7D D
TH RM388.88 DD H T H w MIFKICE D%\ RM39.42 I 5 (10.1%) % El5y
L2 EMETn5 (EM-24281),

290 g9gz

193.32 |

872
9.09

13.24

N

W5z Tabrau
Wz skudai
W5g. Sepatang
W5z Selangor
B5g. Linggi
m5g. Langat
wsg. Melaka

w Others

Souce: IWK Sustainability Report 2007

HI-24 E&SFERRNGEANFKICGET 2 TKAEBIZDOHRE - RRD=-HDFHES

23 TFTAKERESRHEBFEEESHE WK OBE

2.3.1 IWK D#E %

A G IR O BEAF N ARERER OMEFFEBEZAT > TV D DI, BB I H 2.3 TR~ L D

MHBE D 100% 1-=4E, IWK Th 5,

IWK Offk 2 RI-2.5 12777,

I -14
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e

BRI AR BEEEAES
HHERR

mEPITEEE
(CEO)

EEREHA BT H- PNESE 2 EH BAH5ER
MRS R AR

]

IRERER FHE BRI - RIEE
IU=FUYLTER BELER

Jb AR izt FEED BEY—ERE
EHEHR

&R ithis
EHEHR

[t =
EHEHR

FERhIs
EHEHR

Source: http://www.iwk.com.my/v/corporate-profile/corporate-structure

HII-2.5 IWK DO##E

2010 fFEIZ BT HUEEBREUL 2,733 AT, ARERIZ 363 A, ALEBIC 748 A, HEBIC 884 A
FAHRIC 537 A, BENC 211 AN B SN TW5D, 2D 9 bietEld 547 A TKI 20% % 5 5,

2.3.2 IWK O FRiR

IWK [Z ERkod &30 | WA 100% DA FARKES—EZAHERTH L0, TKEERE
DIEFIARBEICRE SN TN DT OFE 2 N HHEFFEHE 2O Z N T3, [EFED
TG L 725> CWND, ZORTEIE D 2 OFFEBIF» L OHih4 - ENRHEAIND
A MU —RAEICH Y, FESELE LTI TRESZRMBIRIICH 5, IWK
D 2006 F-7> 6 2009 FATHNT TOMBHROFHHAIZLL TDO LBV Th D,

I -15
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FI-25 HEIWETHEE(Income Statements)

(HAAZ: MR *000)

2009 2008 2007 2006
I 4% 713,301 555,043 591,905 517,198
(N, FrKERHES) (434,298) (374,801) (370,850) (354,564)
(N, BURHBI45%) (250,000) (150,000) (194,150) (140,000)
J5 A 647,073 A596,343 A536,991 A 474,366
ETEENAR D% 66,227 A 41,301 A54,913 42,832
AR e Oz 7 A 99,579 A 90,065 A83,556 A76,236
GIGIEEIEIEAY A 33,352 A 131,366 A 28,642 A 33,403
Bl &RI%E A 33,109 A 131,366 A27,767 A 33,403
Source: IWK
RIM-2.6 HigxtHR(Balance Sheets)
(BA7: MR *000)
2009 2008 2007 2006
VBN PE 699,547 617,996 631,425 554,148
BN PE 536,694 542,696 533,777 546,792
HREAF 1,236,241 1,160,692 1,165,175 1,100,940
B A fE 162,839 169,063 144,097 150,605
EAE 1,693,655 1,578,772 1,476,883 1,378,346
(ML BURF> B DfEA4) (1,686,074) (1,575,760) (1,472,799) (1,376,697)
AEAE 1,856,493 1,747,835 1,620,980 1,528,951
EARA 100,000 100,000 100,000 100,000
Tl A 720,252 A 687,143 A555,778 A528,011
BEAREE A 620,252 A587,143 A 455778 A 428,011
Source: IWK

RM-27 FvwyPa-JO—

£+ & & (Cash Flow Statements)

(EAA7: MR *000)

2009 2008 2007 2006
HHEEHICE DX Yy 2T E— 75,027 A7,731 105,006 69,751
BEEHCL DX Yy 2 Tr— A 24,600 A 33,600 A 16,908 A 19,304
WMBEHICL2Fy vy a-Tr— A9221 A5,691 A5,190 A3,701
Bla K OBL& RS54 O A 41,205 A 47,023 82,908 46,746

Source: IWK
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BB OEASITELBIM L TETWD0, MBIECE2Fry vy o - 7a—id%
%yV:-TWFkﬁoTwéo:hi BURM S DEAEOEFRT HXEL S Z LN T
 AEATARICEFERPNBNEN TS ZEICED2 b0 THD, 6V, IWK Bk LT
i%%ﬂmT%ﬁWE%mkiﬁoka?\Tm%ﬂéﬁﬁ\ﬂﬁ¢6#@$@¢ﬁﬁ
SRR OREA . IWK AR E 72 & FAKE Y — B A FEORARN 2L ERRD LN D,

233  TKEHERUPHEHEREHIN

FAKE R 2 R R R
SEA D Efio“(
RTEDH Z

IWK 3, AFETFIRA~OHEE & IS DGR L] & HE IS,
B LTW5, BHeRix, FiEMA,. TEM. BEMA. BUIFHO 4 SOBERS
BY., ThAENRM-28, RIM-2.9, {IM-2.10, RM-2.11 (T REINTW5D, B4k
FHFRDOELBY TH D,

(@) FREMEH S 2K <MA D
(b) PR T3M. BUFHIC
119

(©) P

EVVVEHBE A RET D Z &I Ko THEMIZZM %
MIAR~DREREZAT 9

IS LT3 50 h T Y —DEnZhITH
% B OBNREREZICbEN Sh 5,

FHEM FKEEE: (RIM-2.8) 13, (EEOMIHI
L TEEMEEZRL T D, FEMREIT, AF

BUFRMESTIX, 77 A AN TA I ETOSEEERL-ULIZHEEN TS, —fi%
FHEOIFEAEF, 17 A% 6RM (JEHHE) 78RM (AFLTAK) FEREINTnsd, §EK

L, =y T7EEROFETER S L. A 2 B 6 22 H O RENEERZ2 8 U T
BRIZEM STV D, BEIE. FTAGEREZ2F 17 HTo IWK FEATICE W TEeE
TIXSAT/ IR TIIL) 2 ENTE D, I 6T, BERE, BIT7EN0, BB, 1
VH—Fy heRUX T LYy b= RETH XN EITR ) LR TE D,

=M-28 KEATKEHSE

EEofEE & ookl AFETFK
ERHMLEE 600RM A LOFEE, ROBUIBREFAEE (F/L—F 6.00RM/H 8.00RM/H
A. B, C, D, B) 6 » H 45tk 6 22 H 4yt sk
FERHMIME 600RM A T DIRFTfFRE{EE. R OBUNMREHMEE 2.00RM/ A 2.00RM/ A
(ZL—FKF, G, H, I) 6 M HoriEK 6 72 H Zramsk
MEBEIZE DA, HR%. B EHIED b 2 H I LE T 3.00RM/ 3.00RM/ /]
DIEE 6 22 H ridak 6 72 H 4ritok

Source: IWK
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RI-29 IXEATKEHSE

) OFEER & TRt N
TOKBEHE O N IS EFHA 2.00RM/ A 2.50RM/ A
i A A K B HREK
Source: IWK
RI-2.10 EXRATKEHE
A OHAR e
HEAEHE (RM)
X4y FERMERE (RM) ™
NARTROK & TRl
1 0 - 2,000 8.00 7.00
2 2,001 - 5,000 14.00 8.00
3 5,001 - 10,000 20.00 14.00
4 10,001 - 20,000 26.00 19.00
5 20,001 - 30,000 29.00 21.00
6 30,001 - 40,000 32.00 23.00
7 40,001 - 50,000 35.00 25.00
8 50,001 - 60,000 38.00 27.00
9 60,001 - 70,000 41.00 29.00
10 70,001 - 80,000 44.00 31.00
11 80,001 - 90,000 47.00 33.00
12 90,001 - 100,000 50.00 35.00
13 100,001 - 200,000 180.00 120.00
14 200,001 - 400,000 495.00 330.00
15 400,001 - 600,000 522.00 348.00
16 600,001 - 800,000 1,980.00 1,320.00
17 800,001 - 1,000,000 2,160.00 1,440.00
18 1,000,001 - 3,000,000 4,320.00 2,880.00
19 3,000,001 - 5,000,000 8,800.00 5,400.00
20 5,000,001 - 7,000,000 9,200.00 6,000.00
21 7,000,001 LIk 9,600.00 6,600.00
i A o8k
KAE & GEERIin & e
100m* £ T Bk
100 m* 2L 30sen/m®
200 m®* L L 45sen / m®
Source: IWK

TE: 1. @ OF R SR O A

Il -18
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RIM-2.11 OB, BOFEEBICMT IR, HUE - s LIZIEETED b
B K> TR IS SN TOW 2 8MICE Sh b, eI, B OFRH
DEMERO BRI L > TRD S AFRIMEICE SV TR S D,

RIM-2.11 BAAATKEHE

i H D AR 4 i H g e
TARIP—E R AR (RM) KA & BEzRIp S
AT K 40.00 100m* £ T No Charge
i Rt 25.00 100 m®* LA | 45 sen/m’
200 m* Lk 95 sen/m’

Source: IWK

FREFEME 1T, 1997 45 1 A LISk 12 4B B LIZZ2 ST, o s 7 3 U —(2on
TiE, MEIOBBSENR R SN TE L, mE T, PEEM S BUFHIZBEI L 2004 48 A 1
HIZEIZLL RO & 5 BRGED T biiz,
(@) FEEH DWW OO FARME DX 303D B, 10 K06 21 Kb S 4
776

(b) FEZE DOMBEIE N 2 Befs & 3 B Rl & ui-, Fh ClRIEAG TéH - 72 100 m®
LI E oA A, 100m® 725 200 m® £ T & 200 m® LA 2 Ay EI & 477, 2004 4 8
A LIEMNE, 100 m® B 45 sen/m® T o 7228, ZHULLREIT 100 m® 725 200 m® 73 30
sen/m®, 200 m* L FlE 45 sen/m® B S n = Lo Tm,

(©) BUFFAOBIEEERE & LiF b,

2.34 Selangor MIZH T3 IWK DEHE

AFETIE, F/AEYZ ¥ —0ME#EE, WONT Selangor M2 1T 2 1EE EDIERh=RMEIC
L CHEET 2HEZHEEN OO T D, IWK DNEET DL 28I To L Hc
DOHRTIVIZHEIND,

(1) W Lol

1) WAL =X MEE

2009 T H 1T D IWK DILAD RM4.73 &1L, RM2.50 fE12 K S BUM #i B4 Tl
SESNTWVAR, ENTHRBRIAA N ERINAOHOX v v 7 %06 9 121T+45 The
WV, FAGERMEIUN T, #OEE = 2 h O RM5.39 {5, # L TR A= 2 b (RM1.61
BRI & S E RN K OSHANFLR) I IZIEHA O AR+ Th D, EE=a A B
IIBEERICBREE DD IWK IZBE SN DAL T KBS OB >N TR T 5D T,
BUHBEIT E ICHRT 5 & RiAEN S, FIM-2.12 1% 2009 F2 351 5 Selangor JH >
WA LHEFFEBE DX v v T2 R L TWD,
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$RIM-2.12 Selangor M= &+ HEERITE (2009 £F)

EiEAY I RM
A 160,180,756
R E 217,291,332
EBITDA (57,110,576)
PTG E D 9,036,991
GSL S HAWFILE. 21,107,425
HP FILE 103,101
B4 80,892,332 | Source: IWK

FIM-2.12 L V. Selangor M ILHAMEENE K OSHAWFLE 2 %59 2 DLRTIC EV T

LIRFCHEE SN TW5D, Zhid, BITO/’W FKERES TIE FAKLHESE 445
BREZEIICT TRV EICEDZHLDTHD EWV ) ERITIR T2, FRITZ
T, MEEENE AT N KBS OZB N £ 7=, BRENHDLDEK & 72 -> T
Do

2) =fETE

2009 4F|Z IWK 134 RM0.57 {8, T 7eb b A h o 7.5%% B FAIZEA TV 5,
—HOFERFIIEONZIT TV E Y —EAOREZFHE#M LN T, FREF—E A
DXINEFHAL TS, MO2—FT 4 VT 4 L8720 | FAEY — BRI fil-
720, U0, BNENPNED | fioTnD & W) FREFEHHZEICS 2 b,

2009 4F 12 A BI{E, Selangor MIZI1T 2 RILFHRFOMILE 1L RM2.46 BIZ KDY, 4
[E ORI DK 34%% HH TV 5, RM2.46 (50D 5 5, RML.69 ., T72 % 89.5%(%
FEH . RMO0.673 {8, 9.15%ILpdEHEIE T, R0 IXBUFH. T¥ERAROZOMOBE
ZE2Hb0ThD, FHIZ, v b —U T OFFEE FAKEY —ERZHT 5 AN E

=X WL O ThDH, RIM-2.13 1I2KIND 12 » HMICb - 2%E % ~7,

#IM-2.13 ZHEEBTEOES (2009 £ 12 BHRHE)

State Total No. Outstanding No. Accts | Domestic (RM) | No. Accts Comme rcial No. Accts Others (RM)
Accts Balance (RM) (RM)

Johor 245,746| 60,965,709.25 89.31%| 37,880,205.91 9.31%| 20,554,811.55 1.37% 2,530,691.79
Kedah 153,091| 39,270,493.29 88.78%| 26,808,488.93 8.09% 8,408,692.57 3.14% 4,053,311.79
Melaka 105,423| 28,280,195.65 87.47%| 18,973,386.08 10.74% 8,013,615.12 1.79% 1,293,194.45
Negeri Sembilan 167,149| 44,693,498.46 88.28%| 33,881,319.26 9.21% 8,608,928.35 2.51% 2,203,250.85
Pahang 70,897 17,376,951.31 84.30%| 10,685,050.90 8.81% 4,263,859.07 6.89% 2,428,041.34
Perak 268,949| 64,427,947.91 87.89%| 43,276,153.95 9.21%| 14,862,351.48 2.89% 6,289,442.48
Perlis 12,295 2,213,374.81 78.72% 1,392,205.18 6.95% 317,418.94 14.33% 503,750.69
Pulau Pinang 297,523| 76,901,069.16 86.53%| 36,750,899.49 10.49%| 32,883,157.84 2.98% 7,267,011.83
Selangor 1,030,568 246,224,391.87 89.46%| 169,042,691.48 9.15%| 67,346,515.33 1.39% 9,835,185.06
Terengganu 26,324 9,960,541.16 81.81% 3,882,060.66 6.59% 1,836,212.68 11.60% 4,242,267.82
WP Labuan 6,906 2,340,114.31 74.12% 621,136.56 11.90% 1,267,377.88 13.97% 451,599.87
WP Kuala Lumpur 363,409| 125,183,389.47 73.47%| 46,643,540.70 10.27%| 62,232,896.68 16.26%| 16,306,952.09
WP Putrajaya 9,662 2,137,519.13 25.65% 271,775.80 3.08% 721,736.17 71.27% 1,144,007.16

Total 2,757,942 719,975,195.78 86.17%| 430,108,914.90 9.41%| 231,317,573.66 4.42%)| 58,548,707.22
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Source: IWK
ETFAKEY—EZDHEI - T, —fEB&FE kAT 2 ik, B TEEH
EETHZ LN TE D,

(2) TEE R L OFERhRME
Selangor N IWK D FERh M ORI F I E S IR R %, LUFIZEEM AT & IWK Fll 4%
BT D E EOIERNRMED I A Z R,

1) EE A NOIEFRML
7oy POEETFAER O L 2 2 FOFHRIC LT, RIT-2.14 ([2R7 X
INTHEE 3 2 MIA TAREXDONAZ EE> TS,
RIM-2.14 2010 FORA L BHFERBOEELHERBR
Catchment Area Revenue (RM) Total O&M Cost (RM)
Kajang 1 & 3 1,958,760 3,307,421
Cheras Jaya 1,488,360 2,312,908
Batu 11 2,144,136 3,408,840
Total 5,591,256 9,029,169

Source: Prepared by the Study Team based on the data of IWK

BI-2.6 L7 4> hO=D2D FKEXDEE IZX NONREZRLIZEDTH D,
HORTENE ., NEITERT D A, B —E 2 - o —2 (Government Service
Loan: GSL) FIlE Tdh 5, GSL FIENEWDIT 2009 4F 12 A B/EEFREFIL IWK 12
RM250 @ O#iBh &% kG L Tns Z Lz kD

H7-72 PAAB DXL~ CTHEE K OB EE FEIL PAAB IR S, AL —%

—IHITCBEART R NEAHET DL LI D, AL —H%—[X PAAB ([ZXKHARET)
WS BHARTY — 2B A2 LI - T, BELHEHAT AN EZES,

Source: Prepared by the Study Team based on the data of IWK
MI-26 2009 £M 3R FERAER
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2) K/ TFAULERES O MERFE B

2 DEA T ROKHNED B 72 2% F/AKUBRY, % #E#53 5 PE 4720 2 A M ZfEHT L C,
b I A RhEO B WHIFE A E DT, 2010 412 IWK 127 > 4 v KT 465,938 PE % 4LEE
T 5 148 F/KAES # HEFFEH L T D, IWK O FKE—E R 245 7200
Biwa 2~ (FKEM, Ko7y, EEE LR o TG KO GSL FIEZFR<) 1
24.86 RM/PE TH 5, FARMERG O = 2 MIBIM-2.7 (2777 & 5 I8 FAKULERS IR
INS L R BITHES T KRT 5,

Source: IWK
RII-2.7 PE R4&A PE &71- Y EREMZEEE

148 T/KALERG D 5 5| 78%IZALERFE /123 5,000 PE LL F/NRKE F KBRS CTH 5, F
THMBRAREET D L. 2 OBAEFOERITLERA NS R T oy 7 - A4 X (F
b, 1BH%E Y70 3,000 F~5,000 7) IZBRONTWD Z ENg0n5D, Ziid,
O FAMELE OB B E 5 2 TRV . RAFIZhTIz o TUBLRE S O/ & FAKLEE
Lo EH7-56 1L T\,

2,000 PE il & WUER 3~ 2 /NBIBALER G 3 & = A MR < 50,000 PE #8 4 ALBE
T RIFBE T ARRLERE I EE TR 4 (5 LA LR 030375, 2,000 PE i O /NEARE T K
SLERS 2 ERFE BT 5 PE 7 D MEFFE B, RM52.79 T, ZAUT PR =X M RM
2486 T H b X TWD, JIM-2.15 (X FALIRGHAL DS /NS 72 D196 - Cilliz 2 X |
DHERKTHZ EERLTND,
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FIM-2.15 IWK FT/KULEIFED PE HF-YERBIRX F

PE Range No. of STPs Total PE O&M Cost Total Cost
(PE) (nos.) (PE) (RM/PE) (RM/PE)
Nil 2
<2000 3,831 2,778,914 44.48 52.79
2,000 to 5,000 925 2,817,243 25.58 29.19
5,000 to 10,000 386 2,697,157 21.49 24.92
10,000 to 20,000 174 2,352,184 16.18 18.98
20,000 to 50,000 80 2,279,082 17.40 21.59
>50,000 30 5,189,423 9.26 11.26
Total 5,428 18,114,003 21.04 24.86
Source: IWK

RI-2.15 D4 5428 FAKLEED 5 5, 4,251 FARMUHIBIIHH (=7 v—7 4 v
KeZ7—2&8Et) Thd, =7 V—7 4 v K+ T 27— 3 UL 2 T
HIE O 2 NZL THLZ EDBghoTe, B (=7 v—T v N 77— %k
<) OPEYTVHMFFEHEIZIRM 30111, —FH, =7 L—T 14y - F7—=rDFH
37> RM 8.262 T, FEBEM T /KL D RM 15.643 & LT H &0,

PLEDGHTIZ S HE R A2 E T TO@E Y,

o FEMGUTKAUERS; O 2 2 R X, 2009 4EI1Z IWK A3EE L 7-4E[#] PE 2472 0 HERFE
HZ RM 17.62 LV V), 50,000 PE B0 FAKMLERL D Zx 73 IWK 23723 F Tuy
HBATOPE Y7 D AEFFE AR LV o X MICL S HEZTE 5,

o IEREM PR IE, 2 R ML e D H, I AR IR T LB 1
DHREL, 77 A ADBODsHEHIEMET R 2l 7= SN2 LD 5.

o UNBUBR T KALERE 1 PE 272 0 MERFE BB SR T 2 O TR T2\,
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3 BEDREERELR— F
31 SYAHY MILERETKEZ®EEE

Upper Langat @ Langat JI1HiEikiZ 357 2 FAKE B FHEIZ BE L CTld, 2009 4 11 A 1258 L
72"Sewerage Catchment Planning and Sludge Management Strategy Study for Upper Langat Basin”
by Antara Jurutera Perunding Sdn Shd (LAF Antara Report &9 ) BEHO LD TH D,

ZUC AU KB R E 1L, kISl % Langat, Cheras, Kajan, Bandar Baru Bangi (BBB),
Semenyih, Beranang, Bangi South ® 7 Catchment |IZX4y L. ZH 5 ZRIM-3.1 12737 X 912
Subcatchment (Z#fi7y LT, #A 15 HiA FAKMLELY (Centralised Sewage Treatment Plants:
CSTPs) DEEERZIREL T 5D,

#1IM-3.1 Upper Langat IZ# 115 FKEFTE

Population Treatment Capacity
Catchment Subcatchment Sewerage Type .
Equivalent (PE) (PE)
Kajang 1 CSTP 190,358 200,000
Kajang Kajang 2 CSTP 52,860 60,000
Kajang 3 CSTP 187,373 200,000
CSTP
Langat 229,748 237,000
MPS
Cheras Batu 11 CSTP 285,147 300,000
Cheras Jaya CSTP 247,375 250,000
Cheras
Cheras East MPS 264,517 300,000
(1 CSTP + 3 STPs)

Bandar Baru Bangi | BBB North CSTP 156,450 157,000
(BBB) BBB South CSTP *1 541,476 150,000
(Phase 1) CSTP 120,000
. (Phase 2) CSTP 75,000

Semenyih 470,457
(Phase 3) CSTP 85,000
(Phase 4) CSTP 33,000
Beranang CSTP 253,224 260,000
Bangi South CSTP *2 86,073 38,000
Total 15 CSTPs 2,965,058 2,205,000

Source: Antara Report

CSTP: Centralised Sewage Treatment Plant

MPS: Multi Point System

*1 Sewerage catchment strategy for BBB South is no clear in the Antara Report. The proposed CSTP (HLTO006)
caters 150,000 PE only out of a total PE of 541,476.

*2  The proposed CSTP caters 38,000 PE only out of a total PE of 86,073.

— . JHIRALERIZ DWW ik, RIM-3.2 I 5415 L 5 I Cheras East (Cheras Batu 11 ~f%
%) & Beranang (Semenyih (1) ZBrE . EWIAYICIZME % @ Catchment/Subcatchment (2
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B LHRAHEZ BHE L TV 5,

RI-32 Upper Langat 235 F & RAMFRLEHE

Estimated Sludge
Catchment Subcatchment Sludge Treatment Facility Production in 2035
(m3fyear)
Kajang 1 Kajang 1CSTF 76,143
Kajang Kajang 2 Kajang 2 CSTF 21,144
Kajang 3 Kajang 3 CSTF 74,949
Langat Langat CSTF (HLT094) 91,899
Cheras Batu 11 Cheras Batu 11 CSTF 114,059
Cheras Cheras Jaya Cheras Jaya CSTF 98,950
Cheras East To Cheras Batu 11 CSTF 105,807
Bandar Baru Bangi | BBB North 62,580
BBB CSTF (HLT217)

(BBB) BBB South 216,590
Semenyih Semenyih CSTF (HLT287) 188,183
Beranang To Semenyih CSTF (HLT287) 101,290
Bangi South Bangi South CSTF 34,429
Total 1,186,023

Source: Antara Report

3.2 Kajang 2 A TAKAEG R EHE

Antara Report THEZR S 4172 15 #iA FRLEEY D 5 6 Kajang 2 #iA FACLERS; (33 Tl
FHBEPEICH VD . FARMHEHUKRPEKEEARE A 22 2B 0EEGIRE (SBR) 1T X D408
HE ) 150,000 PE D ALER fiti % Jo OV F K E IR O EERRITHR D AFLM T, 2011 HERBIE =2 Y b

77 S —=PNRE S NIRILUCH B,

Z O Kajang 2 #EA FAMLELE O % 5 X8 1% Antara Report O 6D X ) YRR SN TE Y,
Kajang 3 ™ —¥f. Bandar Bar Bangi South @ Section 5. } (O® Kajang 2 D ¥EIEXIR & & A TU
% (RIM-3.3%M), I 72bb. Antara Report DA T I B FEIC IV T TIZ—EBAE L

PThiTW\W5,
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£RIM-33 Kajang2 HETKLEFZDBEMRIE

ASSETNO | CONNECTEDPE | DESIGN PE CATEGORY | Subcatchment | CPE(2010) DPE (2035)
HLTO007 200 3,190 AL BBB-S (Sec.5) 200 3,190
HLTO70 200 NPS BBB-S (Sec.5) 200 200
HLT131 1,905 1,140 T BBB-S (Sec.5) 1,905 1,140
HLT150 2,295 6,200 EA BBB-S (Sec.5) 2,295 6,200
HLT165 5,750 35,000 SBR BBB-S (Sec.5) 5,750 35,000
HLT241 275 3,000 EA BBB-S (Sec.5) 275 3,000
HLT297 825 1,100 NPS BBB-S (Sec.5) 825 1,100

11,450 49,830

HLT244 3,840 2,500 EA Kajang 2 Ext. 3,840 2,500
3,840 2,500

HLTO015 675 SBR Kajang 3 675 675
HLT016 1,000 opP Kajang 3 1,000 1,000
HLTO18 300 oP Kajang 3 300 300
HLT060 8,000 BF Kajang 3 8,000 8,000
HLTO77 185 10,900 EA Kajang 3 185 10,900
HLT093 11,000 EA Kajang 3 11,000 11,000
HLT116 3,090 EA Kajang 3 3,090 3,090
HLT151 2,340 17,200 EA Kajang 3 2,340 17,200
HLT156 340 4,500 BF Kajang 3 340 4,500
HLT215 9,440 4,350 EA Kajang 3 9,440 4,350
HLT246 1,390 5,250 EA Kajang 3 1,390 5,250
HLT264 2,352 4,010 EA Kajang 3 2,352 4,010
HLT289 545 4,900 EA Kajang 3 545 4,900
Subtotal 40,657 75,175

Total 55,947 127,505

Source: JPP Kajang 2 Centralised SewageTreatment Plant Engineering Report, January 2011
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4 KERBEDIRR
4.1 SyAy MINZEITBKFADRKR

Z 0y M EFREICIZRI-4.1 X OBEM-4.1 12779 X 912 8 # AFlZ /K E Bk S (Water
Intake Point: WIP) 3V . Z D9 BT H v MIARFIZH D Cheras WIP BELZIZBWTIEA
HIZER AL HEFT L CH 0 . Bukit TampoiWIP CTHLHEE 2 BB - Fiiisicd 5, kb HE

7% LangatWIP [ X< > 4~ k)10 Cheras WIP @ _EifiZ, Semenyih  WIP (%7 >4~ I
@ Semenyih JINZ& 223, W AT EAET L TW D KR E W s Tng,

_————

S

Source: Antara Jerutera Perunding Sdn Bhd, “Sewerage Catchment Planning and Sludge Management Strategy
Study for Upper Langat River Basin’’, November 2009

BI-41 S2Hy MIREIZE TS KERKR
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KRM-41 S2Hy MIEREBICE T2 KERKM R

WIP Nominal Capacity Water Sources District
(MLD)
1 | Pangsoon 1.82 Langat River Ulu Langat
2 | Lolo 0.41 Langat River Ulu Langat
3 | Serai 0.90 Langat River Ulu Langat
4 | Langat 4.54 Langat River Ulu Langat
5 | Cheras 27 Langat River Ulu Langat
6 | Semenyih 636 Semenyih River Ulu Langat
7 | Bukit Tampoi 28 Langat River Ulu Langat

Source: Antara Jerutera Perunding Sdn Bhd, “Sewerage Catchment Planning and Sludge Management Strategy
Study for Upper Langat River Basin’, November 2009

Z 77y MINZIZEI-4.1 X OBI-4.2 1[Z7~3 & 9 IZ8REER (Department of Environment:
DOE) D/KEBIHHL SN 172 b B E TEITW D,

Source: ASMA Website
Hm-42 SYHw MIIFEEIZE T2 DOE KEE# Al A

S OFRIHLEIC BT D 2005 £~2009 D KEZACITIILL TN R S b,

4.2 SUAY MIORTAMIZEFHKEEE

ILO7 #1712 31F % BODs [343:4F 1.8~2.3 mg/L D#iPHIZH 5, Langat (28T HHAH D
F & A EFBIIHED FRICEEL THWD DT, NARTBEYROIRWHKRARIZ X DIRE %

Il -28




~ L— > TEAKBF T L T KE PPP FHEF i i & T T LgE— P

RLTWDHEEZBND, IL16 S 72 AEHELODIVRICE N TEY . KE
A 1 1LO7 M IRl L T 5,

(mg/L) Locational Fluctuation of BODs (2005 - 2007) (mg/L) Locational Fluctuation of BODs (2007 - 2009)
120 /\0\ 100 A
10.0 ' / \
[ \ 8.0
80 ' —— / | SR\ ——
6o / — 2005 60 / /‘%M‘ 2007
=2 -2
” / \ \ 006 .0 008
} N 2007 ‘% \_\ ——2009
20 = — 20 7
Downst. of WIP Bt Tompoi
00+ 0.0 : : - - - - - ,
1107 1l16 1L15 105 1104 103 1102 1L01 1107 1l16 1115 105 1104 103 1102 1L01
Monitoring Stations Monitoring Stations
(mg/L) Locational Fluctuation of COD (2005 - 2007) (mg/L) Locational Fluctuation of COD (2007 - 2009)
50.0 40.0

40.0 300
N

S

30.0 1 250
25.0 ==2005 200 ﬁ// Y ——2007

200 1 ~8-2006 15.0 —8—2008
15.0 /‘
100 “=2007 100 &~ 2009
50 5.0
0.0 T T T T T T T ) 0.0 T T r r T r r )
1L07 1L16 1L15 1L05 1L04 103 102 1L01 1L07 116 1L15 105 104 1103 1102 101
Monitoring Stations Monitoring Stations
(mg/L) Locational Fluctuation of NH;-N (2005 - 2007) (mg/L) Locational Fluctuation of NH3-N (2007 - 2009)
35 1.80
30 A 1.60 ’\/é\
N \ 1.40
25 / \
/ \ 1.20 i \
2.0 1.00
/ \ ——2005 ]/ ——2007
15 0.80
~—2006 0.60 / =—2008
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Monitoring Stations Monitoring Stations

Source: Prepared by the Study Team based on the data of ASMA
H-43 SYAY MIFETARIZE T ZKEZE (2005 & ~2009 )

WIP Cheras Batu 11 @ F{iE) 100m (23 2 1L15 H5 Tk, QPR K, RAE K, MK
MADEEZZ T, KEITAMIZE( L, Ko 1L05 #i5 (Langat JII & Jeloh JII & DA
SUTE) B L < IE 1104 His8 (Bandar Baru Bangi) C, BODs, COD, NHs-N [ZZDE—7(Z
BELTW5D, 2009 4% 1L15 HuS TN b KEDOE—7 BRRLND,

2005 H4=~2007 F 1T 1L /KE S 7 A3 7, 5 317223, 2007 4-~2009 =12 1L O L LB o,
AETEHEKIC H ST A ARG Y A 3 BODs J2 TN NH3-N (2 & < ITF OS8R,

Semenyih JI[ & #% 0 1L03 M7 b T HICE D £ TIERE 2t S 20 20 AR
SO BEAERIC X0 KBRS S Tn o,
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4.3

SyHy RO 1L15 hEIcH 1T EKELE{E

7 A7y RN 1115 Hisi Jeloh )T & D&t sl _EVEIZ & ¥ | Langat, Cheras Batu 11, Cheras
Jaya, Cheras East, Kajang 1 & O Kajang 3 7> 5 OALEE Tk, KRR TR, HMadEKIC X D158 A
MEOEBEZRLCND, 20D, B LIZX 22Ty MAKROHF TIIKEN KD
GIATAN
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Source: Prepared by the Study Team based on the data of ASMA

RII-44 S>AHy RIIL0S KEEAMEICE T EKEZEI (2005 F£~2009 £)

2005 4F-~2007 40D A BIKEEENZIZ0REOM M A R 5523, 2007 4-~2009 4

2725 W E(LOEPN R 5D,

FAHIEHE & HERZBAE L < FHIRFH-Z ST 2 & 23 L5 2007 45~2009 4
IZBNTIE 8 HIZELD =2 3k T WD,
WQI 2 X B 75GIRPLIZ Polluted (P)7% 2005 4F 9 [a], 2006 4 2 [, 2007 4 4 [1], 2008 4
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41E], 2009 4F 2 [E] T, 7%V 139~ Slightly polluted (SP) & 72> T\ 5.,

® KEEMIZES LTI Class IV O¥|EL 2005 4E 3 [5], 2008 4= 2 [A], 2009 4 1 [A] T, %0
19T Class Il £72> T35,

® National Water Quality standards for Malaysia (= Z#UiZ/KiEHK & L TOFEHIZ OV T,
Class Il i% Conventional treatment required i & OEEILEE + ) A1 TG AIRETdH D
73, Class Il "CiX Extensive treatment required & 720 | HIIBY 72 LB S4BT 5, Class
VT2 % EAREHK E L TOMEMAIFARE S 4TV 720, Cheras Batu 11 {7k %5 Tl 1998
ELIFE, D NHe-N, 0&G, 7 1 —E /Ui, (L3RI X - T 50 [FLL_E o Bk s
IEERERSENTEBY ., Ty MNIOKEOWEKR DL ERITBEOREL 725
T3,
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5 TKEETE
5.1 TFKEAE >R XS

KB T E S K kX, Antara Report TiR-< 541 Cu % Cheras and Kajang Sewerage
Catchments @ 5 5, KeTTHA & b DffF. A HOHEKAZE L Cheras Batu 11, Cheras
Jaya, Kajang 1, Kajang 3 ¢ sewerage subcatchment &%, Z® 9 LitS FALIRGEZR T%
AFLERPEIZ & % Kajang 2 O FHE X Z#iA 2425 Kajang 3 O — 5 KISIXERAN T 5,

52 EEAQ

Antara Report Ci%, 2005 4= Census Program (ZF:-DU T, 2035 4 F ThO AN A2 RKI-5.1
DEHTTFRLTWDE, —J7, 2010 F(Z-2V Tl Census 2010 DFAATHE F 23 District 1~/L
TTTIZAEINTWDLDOT, ZZEF|H LT Antara Report @ 2010 4EFHIfE R & ORGEE
179,

Census 2010 {Z X 4uiX, Kajang District ¢ 298,500 A, Cheras District C 261,200 A\, &t
7 559,700 A\ & 72> T\ %, Census TV Kajang., Cheras District | F/KiEFHE CTfEi 5
Sewerage catchment @ Kajang, Cheras & 544 ¥(29 %, BIIM-5.1 |% Census THW 515
District & /K& & CTffidoi 5 Subcatchment @ area DR Y Z/RL7=H DT, Zh LV,
Cheras District % Cheras Batu 11, Cheras Jaya .Cheras East, Kajang 3 ¢ Sewerage Sub-catchment
DO—EREIITEE L VLS, —J5. Kajang District | Cheras Jaya, Kajang 1. Kajang 2,
Kajang 3. BBB North, BBB South, Bangi South, Semenyih ®—#8% 72 1Z &2 & LT
HZ MDD,

FI-5.1 AntaraReport [C&k ¥ EFRAO

Population
Catchment
2005 2010 2015 2020 2025 2030 2035

Langat 58,100 65,944 73,857 82,350 91,409 101,007 111,107
Cheras

Cheras Bt 11 76,024 91,989 110,847 133,016 158,289 186,781 218,534

Cheras Jaya 69,461 84,048 101,277 121,533 144,624 170,656 199,668

Cheras East 57,605 69,702 83,990 100,789 119,938 141,527 165,587

Sub-Total 203,090 245,739 296,114 355,338 422,851 498,964 583,789
Kajang

Kajang 1 62,775 69,366 75,956 82,792 89,829 97,016 104,292

Kajang 2 31,125 34,393 37,661 41,050 44,539 48,102 51,710

Kajang 3 79,199 87,515 95,829 104,453 113,332 122,398 131,578

Sub-Total 173,099 191,274 209,446 228,295 247,700 267,516 287,580
Bandar Baru Bangi

BBB North 92,677 99,628 106,104 111,940 117,537 122,826 127,739
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BBB South 126,307 135,781 144,606 152,560 160,188 167,396 174,092
Sub-Total 218,984 235,409 250,710 264,500 277,725 290,222 301,831
Semenyih 66,400 83,996 103,735 127,075 154,397 186,820 225,118
Beranang 15,800 16,274 16,762 17,265 17,783 18,317 18,866
Bangi South 46,527 50,017 53,268 56,198 59,008 61,663 64,129
Total (Report) 782,000 888,651 | 1,003,891 | 1,131,020 | 1,270,872 | 1,424,509 | 1,592,420

Source: Antara Report

Source: Antara Report
EII-5.1 Census Districts & Sewerage Catchment/subcatchment X % 0 B8 {%

Z ZC. 4 Sub-catchment N CIE A O EIL—FkToh 5 & RE L T, Antara @ Sub-catchment
DO NA%EFBE X ZOHEFEEL T Cheras District & Kajang District (ZA0/y9 % & &RIM-5.2 D X 9
W20, TNEVKRDZENF R D,

® Antara Report @ Cheras + Kajang @ 2010 47| A 1% 656,500 A T, Census 2010 A 1

559,700 A % #J 97,000 A E[E]> T\ 5,

® Antara Report @ Cheras District & Kajang District -~ A 1l 5y (336 1FE S ZHMNT 5, 3

725, Antara @ Cheras District ™ A [1{% Census A Z5#) 66,000 A FEIY | #iZ
Kajang District T/34 163,000 A _E[E]-> T\ %,

Z DX 9122010 412331 B Antara Report ™ A 17l & Census 2010 D T3 K Z VoD T,
Census D FEFEE A 1124 8 T Antara Report O A 1 THIZMIET D Z LN REREND,
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F=IM-5.2 Antara Report FBIA LA & Census 2010 DA

Population Population Distribution in Census District
Catchment - -
by Antara | Ulu Langat Cheras Kajang Semenyih Beranag
100%
Langat
65,944 65,944
Cheras
10% 90%
Cheras Bt 11
91,989 9,199 82,790
40% 60%
Cheras Jaya
84,048 33,619 50,429
100%
Cheras East
69,702 69,702
Sub-Total 245,739 9,199 186,111 50,429 0 0
Kajang
. 100%
Kajang 1
69,366 69,366
. 100%
Kajang 2
34,393 34,393
. 10% 80% 10%
Kajang 3
87,515 8,752 70,012 8,752
Sub-Total 191,274 0 8,752 173,771 8,752 0
Bandar Baru Bangi
100%
BBB North
99,628 99,628
80% 20%
BBB South
135,781 108,625 27,156
Sub-Total 235,409 0 0 208,253 27,156 0
. 5% 95%
Semenyih
83,996 4,200 79,796
100%
Beranang
16,274 16,274
. 50% 50%
Bangi South
50,017 25,009 25,009
Total 888,653 75,143 194,863 461,662 115,704 41,283
Census 2010 Population 707,800 64,300 261,200 298,500 68,000 15,800
Difference 180,853 10,843 -66,337 163,162 47,704 25,483
Cheras + Kajang 656,525

Source: Prepared by the Study Team

Antara Report @ T A 1% LLUF OB ETHIE LR 2 RI-5.3 127”7,

1) EZE D Census A 112 H:-3U T District B1{Z 2035 £ £ TO A A FHIZTT 9,

2) HAEFEIZHBIT D District (ZBH4> 5 sewerage catchment/subcatchment @ A [ EE=R1% Antara
Report D D EZED BN E LT, Bl EiT I,
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% I-53 Antara Report D AR RDMHIE

Adjusted Antara Population Projection Antara
Catchment
2010 2015 2020 2025 2030 2035 2035
Langat 56,500 63,500 70,400 78,700 86,400 93,100 111,107
Cheras 290,000 328,000 381,000 420,100 466,000 521,600 583,789
Cheras Bt 11 118,800 132,900 152,700 170,500 189,200 209,400 218,534
Cheras Jaya 77,700 91,400 109,100 116,300 128,600 148,300 199,668
Cheras East 93,500 103,700 119,200 133,300 148,200 163,900 165,587
Kajang 129,300 147,600 164,800 185,600 204,600 221,300 287,580
Kajang 1 44,800 52,100 58,700 65,400 72,000 78,700 104,292
Kajang 2 22,100 25,900 29,200 32,500 35,800 39,100 51,710
Kajang 3 62,400 69,600 76,900 87,700 96,800 103,500 131,578
Bandar Baru Bangi 150,600 167,800 182,000 210,400 231,700 243,800 301,831
BBB North 64,500 72,400 79,300 90,900 100,200 106,300 127,739
BBB South 86,100 95,400 102,700 119,500 131,500 137,500 174,092
Semenyih 49,600 59,100 69,600 73,600 80,900 92,400 225,118
Beranang 6,200 6,400 6,700 7,100 7,400 7,700 18,866
Bangi South 25,700 28,600 30,600 34,200 37,200 39,000 64,129
Total 707,900 801,000 905,100 | 1,009,700 | 1,114,200 | 1,218,900 | 1,592,420
Total

(CB. CJ, K1, K3) 303,700 346,000 397,400 439,900 486,600 539,900 654,072

Source: Prepared by the Study Team
5.3 FtHE PE

Antara Report ClZFRII-5.4 |[Z;=$ L 5 12 EHH PE 4. (DCensus 7 — % . QPR EHE 7 — # |
@ HHFIHFHE T — Z (IZEASWTTRIL, £ 0 5 Hig/NOFHE PE & 52 2 - #UF A FHE N
O TFRERH L TWD,

#I-54 AntaraReport (23T 5 &HE PE %3l

2005 2010 2015 2020 2025 2030 2035
Census Data 931,711 | 1,456,264 | 1,865,574 | 2,213,280 | 2,503,362 | 2,773,593 | 2,996,749
Submission Data 782,000 | 1,283,942 | 1,735,689 | 2,137,243 | 2,488,602 | 2,789,767 | 3,040,738
Landuse Data 906,448 | 1,249,549 | 1,592,651 | 1,935,753 | 2,278,854 | 2,621,956 | 2,965,058
(Recommended)

Source: Prepared by the Study Team

L7~ . Antara Report /X5l A 1IZ G PE #5424 0.919~1.250 % #F CTFl#i PE %K
LiEFE CEEE A4 /E U T\ 5, Antara Report @il KALiE, 2035 4EIC 3V TEHE PE 134
{REHEA H 0 1,595,420 NIHIZITE L D13 TH LA, FEEOLIREHA PE 13 2,996,749
N &2 TWT, FERANCEHE PE HFLREIT V) T 1878 2 L T\ o Z L2 %,

N BN X ST ORI TEE, W, VA T U EOEBMOIERT 5 Z
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LI RICED NS EZATH Y, AntaraReport 285 9 L 9 (C AAEEREICFE A D IC% L
725D TiE7e <, Cheras, Kajang O L 5 2FERDEF L& ZATILFERE @V PE
FERBHEFFSND EEZXHRETHDH, ZD7=H, Cheras Batu 11, Chera Jaya, Kajang 1.
Kajang 3 (2 >W TSRS A 1.5 & L CRHE PE Z#RIM-5.5 O L 5 I FHILT,

%IM-55 Antara Report M&tE PE DFHIE

Modified Population Equivalent Antara
Catchment
2010 2015 2020 2025 2030 2035 2035
Cheras Bt 11 178,200 199,400 229,100 255,800 283,800 314,100 285,147
Cheras Jaya 116,600 137,100 163,700 174,500 192,900 222,500 247,375
Kajang 1 67,200 78,200 88,100 98,100 108,000 118,100 190,358
Kajang 3 93,600 104,400 115,400 131,600 145,200 155,300 187,373
Total 455,600 519,100 596,300 660,000 729,900 810,000 910,253

Source: Prepared by the Study Team

LL, 201147 H 26 A8 H 4 H® IWK Central Region Office ¢ Planning Z {13
EDLLT OWaglZ S\ CEFHl PE 2 E1E L7,

1) Kajang 1 IEBHEDBEN TV DO NESZOREN/HIFFTE LD T, FHEPEIXTHILY
LT RETH D,

2) BEAE DA R ONER) T AKALERSS O Gl PE X HERAEIE CE 25 B ORERT vy
LR LTWD, L7=h - T, 2035 40 Kajang 3 DFHE PE (ZRIM-2.1 L VRSN
% WEAT T 7K WVER 35 K OVl 1) 8 Bkt o0 11 PE 0> 431 196,900 PE 1255 LW bl b &
T5

3) 4 MFEX OHEE PE 1% 835,000 PE &35,

ZHil PE OEIEIZLL T D AT v 7 & B A TIT - 12,

A7 v 71 FRIM-55 @ Cheras Batu 11 & Cheras Jaya Ot PE X2 D £ F L35,

27 w7 2 Kajang 3 DHRFHO—HIT, RIM-3.3 1T~ & 91T TITIERER LFIHE -
TV 5 Kajang 2 #ia FAMLERS OMBRKIRIZRA S b, Z D7 71,200
PE % Kajang 3 ™1l PE ™ 196,900 PE 72257 L5 < Z &£ /3TX 125,800 PE
L%,

AT w73 Z ¢ 125800 PE % 2035 4 Kajang 3 O &tE PE & 9%,

A7 w7 4 Cheras Batu 11, Cheras Jaya, Kajang 1 } 0" Kajang 3 @ 2035 4F- D 451743 835,000
PE & 725 X 912 Kajang 1 D EFE PE 3% 5,

A7 w75 Kajang 1 & Kajang 3 O H 4R Z LRI 52 L W IRET 5,

FRIM-5.6 (T EEUMEIER OEALFE PE 277 LT\ 5,
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FRI-56 mEEHE PE

Final Population Equivalent DPE of Existing
Catchment
2010 2015 2020 2025 2030 2035 STPs & ISTs
Cheras Bt 11 178,200 199,400 229,100 255,800 283,800 314,100 293,811
Cheras Jaya 116,600 137,100 163,700 174,500 192,900 222,500 146,928
Kajang 1 74,500 119,900 114,300 133,700 153,100 172,600 102,476
Kajang 3 93,600 62,700 103,600 113,900 121,600 125,800 125,754
Total 462,900 519,100 610,700 677,900 751,400 835,000 668,969
Incl. ground
510,000 570,000 670,000 750,000 830,000 920,000
water infiltration

Source: Prepared by the Study Team
54 EtEITKE

(1) PE%7=0—HTKE

PE M7V —H FAKREIX, [~ EO FAKEMFEIEMETIT 225 LIPEday & 72> T %, &
F A= Mo 1 A\ — H I K & 555 232~234 Licapitasday (2007~2008 4F) & 1ZIZ[A]
EHEThY, BRYARMELEEZOND,

(2 RHIKE
HTFAMEALZWE DI LT 22 1T HAALTHLN, BIEMICERIZTLHZ &
IXTERY, FAREBICHRAT D AHKEZ, [~ HO F/KERREREICIES T, PE Y720
—H F/KED 10%E T 5,

() MARFf—HE—Z T/K&E (PWWF)
TABRE DR TEOERFICHNDEE—7 —H FAEIL, [~ EO FAKEmRELEIC
o T, —HEHWTFAKEIZKRKXTROONDE—7 TARKEREEZFELZLDLET S,

Peak Flow factor (PFF) = 4.7 / [ PE / 1000] ®**

(4) FtmEFKE
Cheras Batu 11, CheralJaya, Kajang 1, Kajang 3 % %4 Xk & 2 H A T /KRS O & ]
TREEZRI-5.7 127”7,

=KI-5.7 HETKLEIZFETKE
(Unit: m*/day)

2010 2015 2020 2025 2030 2035

Daily average sewage flow 115,000 128,000 151,000 169,000 187,000 207,000

Source: Prepared by the Study Team
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5.6 TAKEFERFEE

TFAGEFE O 72 0 OF% LT “Malaysian Sewerage Industry Guidelines Volume 111 — Sewer
Network & Pump Stations (3" edition)”|Z 5 & 2 LU 0 LU\ Z HEHL3 5,

(1) TFKE
RIM-58 #HBINDHTKEDETRE L L%
=27 B (mm) AR
M (VC) 100~450 MS1061. BS EN295-3
g2 U — & (RC) 450~2,400 MS881, BS5911
XU B A NVEiERE (D) 100~700 BS EN598
k=g 3,000 BLF BS534

Source: Malaysian Sewerage Industry Guidelines Volume I11: Sewer Networks & Pump Stations

RI-59 HRINDITKEOEHELERER

i B AR OE M WHAEE (mm) TA =2 7 EDOMOERFIR
HARWE T
faE (VC) TR COFMARRRPA X
=7V — & (RC) 600mm L4 - BI A=
U B ANVERSE (DI) T RTCOFMAFRRR A X WT A =7 Lt
HEBIZIIFRY = F LAY —
THRERIND
EIRE N R S D & XA
JE )&
U B ANVEESE (DI) T RCOFMAFRRR A X WT A =T Lt
MR =F LR —
THREREIND
e 700mm 2L _F WS =y LR

SSD DK L 7o BRI

Source: Malaysian Sewerage Industry Guidelines Volume I11: Sewer Networks & Pump Stations

1) BT TARE
i/ NERE

B I
B/ Y

BEI/ASEN

V= (R2/3 81/2) / n
V= ERNH

S = #i/KAE
R= &%

225 mm
150 mm (EuUfAH4)

0.8 m/sec (&) ~4.0 m/sec (B°— 7 i)

1.2m
Manning O =
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n = Manning HLEE£R% (FRIM-5.10)

F=IM-510 Manning $EEFR%

B Manning LR H n
B o .
BWEMAT EARE LS

MEURAE RS 0.012 0.015
BALEREE 0.011 0.013
2B AR 0.012 0.015
(k=g 0.010 0.017
avy)— g 0.012 0.016

Source: Malaysian Sewerage Industry Guidelines Volume I11: Sewer Networks & Pump Stations

2) JERE
e/ INERE 100 mm
BR 0.8~3.0 m/sec (JE&EHitik)
e K8 N B PR e 2 P
PR AT(2) Hazen-williams Dz,
hi =6.82 (V/C)-* (L/ D™
hy = EEERIEL
C = Hazen-Williams £%%% (FII-5.11)
V= ENH
D= #EER
L= BOESX
*II-5.11 Hazen-Williams &% C
B Hazen-Williams {%%% C
HoBE S THELMRREMEDOE 130~140
M HRAED 120
M 110
VR 100
ORI TICH D O E 60~80

Source: Malaysian Sewerage Industry Guidelines Volume 111: Sewer Networks & Pump Stations

3) Y AR—)b
<~ U= LR ERIM-5.1212 k5
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RIM-5.12 < 2ik—ILstik

T UL EOEEINLETES ~ ARV HE D e/ NN E
(W) £ToOEE (m) AR (mm) (mm)
<150 1,000
225~300 1,200
375~450 1,350
<15 525~710 1,500
820~900 1,800
>900 BUGORDUCFE S RFHE O
FRIZED
<300 1,200
375~450 1,350
s 525~710 1,500
820~900 1,800
>900 BGEORIUFE S BFHE O
HERIZE D

Source: Malaysian Sewerage Industry Guidelines Volume I11: Sewer Networks & Pump Stations

~ AR — /L 100m DAY (% 1.0m LLT)

150m LA K (£ 1.0m #8)

2 K75

~ L — 7 OFXGFHEMETIX, 5,000 PE BA EOFHEIZ KT U CIIESNVGBERLO AR o 75 2 HERE L
TW5, 72720, KPERAZEA O _TAR 7O 5,000 PE £ TORY THHIZHONT
TEBD TN D,

KB > 755 (20,000 PE LA _E) (I22oWTHE, A2 7 RHERE )X R R Rt E D 25% & L.
EFNEN A BEDTH. 2 EOMMBMNS72b 6 BEORTEIEATHZ EI2L D 50% T % i
% (5,000 PE LA FIZOWTIE, Ry AT — 7 fEEizxt L 100% DR 7 & 100% DT

fiiLd%) (RIM-5.13 M),
RIM-5.13 R TIGHRETEERR
NG RA—H— AL 5,000<PE<20,000 PE>20,000
T Wet-well / dry-well up to Wet-well and dry-well
10,000 PE
Ko7 EEK 4 (2 sets) 6 (2 sets)
(1 duty / 1assist) (2 duty / 1assist)
100% standby 50% standby
FHEiR e 50% peak flow 25% peak flow
N min 30 at average flow 30 at average flow
B 0 @ mm 75 75
He/NGA /T AR mm 100 100
ANV % start/h 6to 15 6t0 15

Source: Malaysian Sewerage Industry Guidelines Volume I11: Sewer Networks & Pump Stations
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5.7 EEFE

Antara @ Cheras and Kajang (23317 % F/KiEFHE X, FIM-3.1, RM-3.2 I R-L7K 1T
subcatchment 7 JHS7 S & Tl & 12 F AL, 2 Jiak U, (GIREBE B MEBNCITO LW H DT
Ho7=, Lo L. CherasBatull, CherasJaya, Kajangl. Kajang3 L7 > 4~ MINZH- T
FHAICHE L TEBY . & LTINS TARLBEGHMAMR TEZ 2266 E2ET 5
ZELARETH D, ZOMEME FAMEG ML E L TE X b-Dn, % subcatchment
DA FARMERE T ERIZ /2> TWAIA>DOH A FTH -7z, Cheras Batu 11, Chera Jaya,
Kajang 1. Kajang 3 ®# Subcatchment (235 1F 2 A T A LBES A HL O A7 & 2 B-5.2 (2,
W% RIM-5.14 |2~ T,

| 6 & T K e B 358 0 Al . |

| kUK H |

Source: Google Map

HII-5.2 #HETKLBSZEFEDOGE
IO DOEHE FALFGOMHE DA EEMNEE 2 5 L & KA FARKLIRG A H AR

WINHLLTFDZ EMZET o5,
1) IWK i, Kajang 1 /% DID @ Retention Pond il & L CE#E RN 2SN TND Z &
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2)

3)

4)

AR L7= & 9128k TlX Cheras Batu 11,

LI CTH L, LHBIL TS,

Cheras Jaya |ZHEEHEE F/AKMLELS TEM & U CliXmfgss 2.44ha & /N CRIE S CT&
RN, ERAEEA AN I B DAY, # 21X 1) & [FERIC DID @ Retention Pond
A LCERERARENTWD Z L REREETH D, LEENn- T, HAEHK
B TR T E#ME LTI RETH D,

Cheras Batu 11 [&+5372)A & O HHIZSEEAF F/KLERY, (CBiEE L T TIThtt TR
HIGYEME L CERE RSN TS, ZOH A M Cheras Batu 11, Chera Jaya,
Kajang 1. Kajang 3 ® Subcatchment O T 7 > H v NIOx EFREICH D720, T
RO TARETRTRUTEEL TCRARTER LRV ENI AT 2R > T
%, F7=. WIP Cheras Batu 11 ® Lii#iicdH 272, Tz B L X 5 &Lk
T & WIP FiitE TH 2.0 km JEfR L2 diuE 2 S a0 e KA b & 5, BEMF R
Wit 7 e I BE P AKABEG O R m 2 B8 10m FAA->THRY, FoHy MID
ERALC Z» TIE OGS A U D A[gEEN 8 5,

Kajang 3 I3/~ & (7.33 ha) 1% Cheras Batu 11 (8.19 ha, BEfF F/KALELE % (8 %
& 10.1 1ha) (T RITIRNS MBI Z B T & 2 AR—RIE 22 ZITHER S
AL TV %, CherasBatu 11 £ V) 6.0 km FiftiZfrE S H720, R TEET D KD
BLR OGRS /NS < THTe =9, Subcatchment DFEAHE A FAMLELS & U CITAEF &
25,

il

Chera Jaya, Kajang 1, Kajang 3 @ 4 ©>®

Subcatchment OFEAHEA T ARG FffiH & L CTlX Cheras Batu 11 & Kajang 3 L7720,

RI-5.14 #HMETKULEBIBIERGF DK

Cheras Batu 11 Cheras Jaya Kajang 1 Kajang 3
HLT235 HLT165 None None
. IDEA SBR
Existing STP
DPE=45,000 PE DPE=35,000 PE
CPE=25,944 PE CPE=21,254 PE
Area 1.9309 ha 2.4395 ha
Adjoining area is Not available due to | A land of 4.4 ha is
gazetted for CSTP gazetted site  for | already acquired
Land site. retention pond by | An adjoining land of
an
. Lot 614=1.9818 ha DID. 28 ha is under
Acquisition .
Lot 615=1.8307 ha processing for
Lot 616=4.3757 ha acquirement.
Total=8.1882 ha
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® Along Sg. Langat ® Along Hulu Sg. ® About 165m away
® |ocated upstream Balok (tributary of from Sg. Langat.
of WIP Cheras Sg. Langat) ® There are religious
Batu 11  and | ® Surrounding area school and
. upstreammost  in is residential and dormitory in the
Conditions
the study area. industrial ~ except adjoining area but
® Gazetted for gazetted site others are almost
surrounding  area for retention pond agricultural land.
includes the on the opposite.
low-lying area

Source: Prepared by the Study Team

Kajang 1 DA FAKLELE i+ T2 IWK BEABAE L TnA Z 8 HH V.| Kajang
11X Kajang 3 A &N 5, 2R LV EII-5.3 IR & 92 = >DOREEZE, (1) 3 LLEREEE (A
BIALERZE) | (2) 2 AWEGZE, (3) 1 WHIIRE (RAWHEEER) BBz b5,

Cheras
Batu 11

Cheras L Cheras
Batu 11 T Batu 11

..............

Cheras
Jaya

~~—

(1) 3WLPEGA (HBIALBESE) (2) 2 fLagsg s (3) 1 LG R (R SEE)
Source: Prepared by the Study Team
Hm-53 =20TFKEHERERE

ZAUD OFF LS K OB - MERFE B2 O F ] FLERICAR £ Bt R &2 RIM-5.15 (2R,
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#=I1-5.15

=ZDODTKEFEREREDLE

Alternative | (3 CSTPs)

Alternative Il (2 CSTPs)

Alternative 111 (1 CSTP)

Degine PE Cheras Batu 11 315,000 PE Cheras Batu 11 315,000 PE
Cheras Jaya 220,000 PE
Kajang 1+3 300,000 PE Kajang 1+3 520,000 PE
Total 835,000 PE Total 835,000 PE 835,000 PE
(920,000 PE) (920,000 PE) (920,000 PE)
Design sewage | Cheras Batu 11 78,000 m3/d | Cheras Batu 11 78,000 m3/d
flow Cheras Jaya 55,000 m3/d
Kajang 1+3 74,000 m3/d | Kajang 1+3 128,700m3/d
Total 207,000 m3/d Total 207,000 m3/d 207,000 m3/d
Sewer (Trunk) | Cheras Batu 11 - Cheras Batu 11 -
Cheras Jaya - Cheras Jaya 1,100 m -
Kajang 1+3 9,530 m Kajang 1+3 9,530 m
Total 9,530 m Total 10,630 m Total 16,510 k m
Sewer Cheras Batu 11 35,590 m Cheras Batu 11 35,590 m Cheras Batu 11 31,300 m
(Branch) Cheras Jaya 22,370 m Cheras Jaya 21,270m Cheras Jaya 21,270 m
Kajang 1+3 37,045 m Kajang 1+3 37,045 m Kajang 1+3 37,045 m
Total 95,005 m Total 93,905 m Total 89,615 m
Advantages ® Construction works can ® CSTP can be constructed

start in parallel.

by phase so as to meet the
actual sewage inflow.

@ Staff requirement can be
minimised.

Disadvantages

® The outfall pipes from
Cheras Batu 11 have to
extend about 1.8 km long
by the downstream of WIP.

® The expansion site of
Cheras Batu 11 may
require the land
reclamation due to the
depressed area.

® The treatment process is
different by CSTP site, if
existing process remains as
it is.

Construction
cost (CSTP)

(Sewer)

Grand total

Cheras Batu 11 RM 276.0 M

Cheras Jaya RM 213.0 M
Kajang 1+3 RM 266.4 M
Total RM 755.3 M
Trunk sewer RM 66.0 M
Branch sewer RM 304.8 M
Manhole RM 45M
Pumpingsta. RM 109.1 M
Total RM 484.5 M
RM 1,239.8 M

Cheras Batu 11 RM 276.0 M

Cheras Jaya +

Kajang 1+3 RM 4443 M
Total RM 720.3 M RM 514.4 M
Trunk sewer RM73.7M Trunk sewer RM 114.4 M
Branch sewer RM 301.3M | Branchsewer RM 287.5M
Manhole RM 45M Manhole RM 46M
Pumping sta. RM 109.1 M | Pumping sta. =~ RM 109.1 M
Total RM 488.6 M Total RM 515.6 M.
RM 1,208.8 M RM 1,030.0 M

Source: Prepared by the Study Team

INETOMFIL Y, HA CSTP ¥ & L TiE Cheras Batu 11 % 7213 Kajang 3 723 A & &

L CIEH L7,
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THRAANCALE 5 KD TR Z R 7IEE LRTIE RS20 809 &0 ) B 7 K
DD, ZOmH Kajang 31X FIANCALE ST D72 DICR  FIEEZ R/NNRIZE EH D Z LR
TEXLDITARTHDLEEFZ D,

EXeliliv: = Y0)-a S EWIREETE Yy Sig- JraOSTL -5t T d b SIRNQICE UB:EET = SR uB =
BRIV BENTEY, D»oOo—rFNiHiAET 5 2 LI2 X0 FRE & OVGIRE B A 2h 31
[ZAT9 2T EMMTE, DO TFKRLHAKKR T ARBIROADFIAZK Y L3 <25, Lo
T, Kajang 3 ~D—» At G A RWITHERR S D,

HESERICER D Tkl 2 BIT-5.4 12137,

FAA R RN T T U Hy MINKAED DRIV, ZHUSELADP DN L DD
DIRIVIAA TV D P, ek s LTI o /Eicms-> T RF->7Twb, Cheras Batu 11,
Cheras Jaya. Kajang 1. Kajang 3 ®ULU->? Sub-catchment 1X, 7 >4 v MAGFIZIINZH - C
4b72> % Cheras Batu 11, Cheras Jaya, Kajang 1 2330 08, Kajang3 (%7 > 7 > ’)IIZ#$£/ T Cheras
Jaya, Kajangl &[G 9B TERIZH D,

Kajang 3 #t& F/AKMLERS X, Cheras Jaya., Kajang 1. Kajang 3 ® =->® Sub-catchment ¢
BRNBZ DDA IZH - T, FAEMGHIEO Fd L 0 OOl 7 o H y B R X
D RICH) 160m BEL7= L Z AICH D, Kajang 3 FEA FAKMLELE;Z%f LT, Cheras Batu 11 &
Cheras Jaya (31EiZ ., Kajang 1 IXFFISALE L, 227 D Kajang 3 (X ALIZ KIS LA - TV B,

Cheras Batu 11, Cheras Jaya #1[X T34k Sg. Raja, Sg. Cheras, Hulu Sg. Balak @ =->®
N B FEBIZ 2> TR T T > Hy MINZEWTWS, ZOD/NEREER
INAZBITRL S, DA 23R T 7T MINZm A THtaL T %, Cheras Batu 11
225 Cheras Jaya % #% C Kajang 3 (2B D ALEHITT > MINCTE LIRS Lo T
LZLIZkY, HBOEROEELZHEVZTTICTHRR T TIRKEZRTZENTE D,
Kajang 1 subcatchment 4LEHIX D 7K Z 48 2 #p#R1% Cheras Jaya & D5 HbE & 127878
BDHIOR T a5 T TSR I BT 5,

Kajang 1 subcatchment m #BHIX o> T /K Ep8Ri% Jalan Sg. Chua Z P8I [>T > H v NI %
1 - T Kajang 3 subcatchment (23 A L C Kajang 3 D¢ & &9 L CA» 5 Jalan Cheras % k(2
MV, &S EEE R E7 AT L CAE D REZEDIEK A8 > T Kajang 3 #a F/KALEL
GCEDLNL—FET D, ZOMMEHRIIRE RERIZRVS ODEARMIZY (F-0) Aid
\ZIRDTZOR U T EENMETH D,
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Source: Prepared by the Study Team
HI-54 #EEhD Cheras-Kajang R FAKEEE
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5.8 TKARERSG E E

B TKE

M)

RI-5.16 (ZFHE F/AKEZ/RT, FHE PE X1 A— H i F/KE0 225 Licapita/day (2 %4
% 10% D FAKRE K ED N OHE % G,

FIM-5.16 FHET/KE - Ultimate (2035)

PE Sewage flow (Daily average)

Total 920,000 207,000 m*/day

Source: Prepared by the Study Team

(2) TKRAKDOFEKE

(< E FAGE % EEE Vol.a [ FKALER ) (X, FRIM-5.17 (2o~ 9 K B 0 BN {5 V8 A faf
BA 52 TEY, MAKKEIZZNIZESHTHEINS,

RIM-517 FAAKKEHE

FAIK
ERAMEEEA | o o .
KEEE "@wmmm) ERAWE | RATAE FAKKE
Y (kg./day) (m3/day) (mg/l)
BOD 56 46,760 206,663 226.3 =230
SS 68 56,780 206,663 274.7 =270
COD 113 94,355 206,663 456.6 =457
AMN 7 5,845 206,663 28.3 =28
TN* 11 9,185 206,663 44.4 =44
0&G 11 9,185 206,663 44.4 =44

Source: Prepared by the Study Team

(3) TKUEKDETKE

Kajang 3 A /KBRS 3K E BUKHAS D ERICALE T 5 72 D12 TR K HE H L HE A
DEMEZT 5, [~ ETAEMZEEYE Vol.4 T TFARME] 13, T TFRBEKAKE TS
ICHAT DIMESL CEMOEENC L > TEDLD & PHEIND D, ARG @ EERICH
HEE, WD T T T T E FARRBEUKPE A E AT 5 L 91T, ABKOFHE
AREBEIZEEI VLWL DOICT 5] & L CHBEIEEKEZRI-5.18 D X HITEDH T
Do
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=RI0-5.18 £ A DEHEBEEKE

Effluent Quality

Absolute (mg/L)

Design (mg/L)

BODs 20 10

SS 50 20

COD 120 60

AMN 10 5

NOs-N 20 10

O&G (Qil and Grease) 5 2

Source: Malaysian Sewerage Industry Guidelines Volume 1V: SewageTreatment Plants

) FHEERAKAKEIZ TN THEALNTWD, FARLBEKPEHFEHEIE NOs-N THIHI L T %

(4) TKOEMEES

1) TRAELS A

R AR AE B S A EH S D, BEMIMK =T L—F 1 v
R« I 7= 3N & T IEMEHIEE & £ ORI A b OSRMAR O I KL K HE

KREHEIZH L o08, KEAE TH D,

A7vyx7 FTIE, TN10mg/L LAF &9 FH B KRS 28573 51213 I-5.19
(R TEFRIINE & 0 O TEEBIRBIENLETH D, WAMRBLEE R OFEEA X v
T—a v T 4y FET NG CE A S, — T, PEBRLEIER AT v T A
N B BT BRI IS DTV D, 2 OB GROF T, WETEERZ D

ATy THAN=BM =L 2R 5,

2) AT o—

WFR TR D 7 10— % BI-5.5 [2R”T, SIS 7 OFMNIRI-5.19 (2R HERRICHE

FHDETH
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RM-519 KRFEOLTEYEHHEEIOER

Nitrogen
Process Removal Application
Rate (%)
Recirculation denitrification modified activated sludge process
NITRIFIED . NaOH
BYPASS RECYCLE H
yv y |
60~70% Large scale
~ 0
g&g@gi ANOXIC AEROBIC P c&lgﬁ;ﬂ [—» EFF. plants
T T T T 7 7 Rewewswoce _i
RAW SLUDGE WASTE SLUDGE
Endogenous denitrification modified activated sludge process
PRIMARY FINAL Large Scale
GLARIFIER AEROBIC ANOXIC AEROBIC GLARIFIER —— EFF. 75_._85% plants
___________________ I (Recommend)
RETURN SLUDGE
RAW SLUDGE
WASTE SLUDGE
Step feed two-staged denitrification modified activated sludge process
STEP FEED
INTERNAL RECYCLE INTERNAL RECYCLE
v v Small scale
70~90%
CPSKII}\?;TEYP |-> ANOXIC | AEROBIC | ANOXIC | AEROBIC [—p] CL?:;;';ER —» EFF. p|antS
|
| T
b e e e e e e e e —————
RETURN SLUDGE
RAW SLUDGE WASTE SLUDGE
Advanced oxidation ditch process
REACTOR
AL EFF. More Small scale
CLARIFIER
0
than 85% lants
I
I
A \_____Jt
INF. RETURN WASTE
SLUDGE SLUDGE

Source - ’Sewerage System Planning and Design Guidelines™, Japan Sewage Works Association, 2001
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Utilisation of STP Upper Space

i Cooling Water

Power Generation
by Solar Panels

Reuse of

Sewage Effluent

— Filter

—» In—-plant Use

Stormwater

Inlet Pump

—Ppf Grg g:'irg:er glr;::z > Reactor | Final Clarifier |—T» DISI_?Ziitlon
Influent
* T * T Effluent

Primary Sludge | I Return Sludge |

|

I

| r—" """ —"-"—"—""=""—"="—"—"-=
! L
I I I Mechanical Thickened . Dewatering
i | — —P Thickener —p! Mlxe_l(—jaﬁLudge — —P» Digester  |— TP Unit - — I
. T v

| ! ¥ . !
! L 4 I I ' I Agricultl.{ral Use
| Gravity o | ( Digestion Gas ) aS. Fertlll?!?r or
. Thickener ™~ ! Gooling Water |  Soil Conditioner
! ! | E I
l_._. XD Voo Rt Ao d

l

Power Generation
Sewage . . .
Using Digestion Gas M—‘
— —p Sludge
— ’ Return Waste I—M hJ
—» Reclamed Sewage Effluent

Source: Prepared by the Study Team
HI-55 TKRUGFEROLEIO—

a) TlwEaLEE
TARMERIG AT 5 T ARITIAR > 75 TR ~EE S, A7 U —2T
FEWE, bth b, JMIERRE X v/ TR ENENRESND,

b) —WkiLER
TAKIEZE D% EAILEMIZTEN LILREMESE X OZ 5T 52 OMmow'E % ik
% - BT D, TR —RIBIREEDND HOTH D,

—URALEL O FR TALEG R A 7K BOD 1% 30~~50%. SS 1% 40~60%. COD % 30~

50% 1 FREI NS,
c) _IRALEE
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W FRIERRBILOSY 7 & 2T < B T BOD OHITE & & & ICHE{L
BEITHILDOTHDH, NWEIEERZ D AT v TR A B AEY RO E KT RI-5.19 (2
AT EICTMAKEZGEIL CZOOMBEMOZN TN ST D, MaRBLE IR
DT D W AEABITE LA KIEN 6~10 m OF 4 —7F =7 L— g v X%
BOSH 7R T 5, A& & 0 — 5 OIEHBRITEEER & L TRIEY v 71T
WES I, FRYD IIRENGIE & U CREIRE D & 5] E P il CIEJRALBRIERR ~ X B v D,

TR 2R D & LR R K9 BOD 1 90~~95%., SS 13 90~95%, COD (% 75~
85%FRZE S, MEFRIL T5~85% N FRES L, AFEKEDERNK 6N D,

d) %

HFIZOWTIX, @MEFE, )R, A Y &) =20 HERD D, YV U HE
AL - PR & WD S TRIREDR 2 7 L TEDP D28, 22 2 PRYIZIEA =3 %
NRTDNO&M A B & bITH S EW, SRAMIRH T 3R/ N BUBAL RS © L b T
LR, AAR, LA =Ty s A MIBEHRBEFLETOHRVEY, —T, HFE
THEIL T AKRLBEKICE EN DR R Y 4 W ADORNEEAERFFTE 220, B U
B A X EORIRIERYIC X0 BRI KIICESS BN H 5, L) ReZH D8, 2
AU EZREARHI CTR/NRICE EOD ZENTE | BEBHRDR LV IOIFRLH D,
L7ei3 > T, SREORE T/KAEGICIIHERHEZ RN T 2,

e) fkii

WA T/AKUIEGHAMILT A MU GE 160m BEiu T\ b, LarL., A F/KAHEY
MW7 Ty MIETHRNWABFZOKENRH D . ZiE T /KRUELKO K & LTl
Fﬁ‘a—éo

) Ta4—7xT7L—varkKA

1960 FAUE T, HIEDO FAKEIZ I STV RD o T2, RFEMREICER LT,
ERHE CIX A R i b s NDERREZ 0 . EEHENIIM D TR D7z A~=— R 2 FK
A7 7R LURITNERORboT, S0Z 5 & BRENITE/NO LN FR
N 2R 2 S SRR 72 TAKEA 7 7 2% LT e 6720 o7,

THUDHK) & Wy D ARDLT T HAEBIZLL T O K 5 72 2h =i 72 TOKALBEG R L B L
T2, W ONOEHIE LTUTO L DONETF LD,

o EETLEM

o FAKEIGD A RNFIM

o T 4—TTTL— 3K

F4—T T L—a R BEIOmMOZT L—a R0 EHRET AT

L0 A RRIRAMT 222 ML L, k0T L—rva 27 (RS 5m)
(CHANTHEEREZ BT 20D TH D, — KIS, Z 7 BIRS 2D EZ TN TOIG
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VEDIL L MM A G S Z L, ZEROEKBOHEKRT 5, HEOBRFORBIE, =
N ORBEAMRRT 54 7 NICRE S LSRR E =7 L—y a3 VIREOMEIZS 5,

SPAN 317D [~ L—o 7 FAKEMBRIERE] [ZLhX, ieko=71Lr—va 27T
1% 450,000 PE % #LEE§ 2 (21349 9.36 ha #42C, 920,000 PE 2% - TR b 72 WVA SIS
72%, Kajang 3 D HMITHKI 7.3 ha T, kD=7 L —3 9 % 7 T 920,000 PE D F/K
RUERYG 2 AR 2 T ARG 2 D 51213+ T, Ko T, 74— =7 1L —v =
VRO ERET D,

RIM-5.6 1%, A7 v 7iA B AR ERECELRI NS T 4 —7 =T L— 3 v
FROMELZ R LIZLDOT, o0y MUEBXNEER T 2HTORELHRETHH DT
H5,

v Lifnited STP site sp acc'a « L Deep Aeration Method } + ’ Ste?-f.efed r:nulﬂ-stage }
v High level of ammonia denitrification process

Step-feed multi-stage denitrification process

v

Influent
from Primary Clarifier

Deep

Aeration
Method Anoxic Tank Aerobic Tank Anoxic Tank Aerobic Tank

Source: Prepared by the Study Team
BI-56 RXTvI7RAZBRREYFHHEEE

(5) BRELEHX

a) HIElRAE

VBRI S B2 5 720 —RIBIE & RFENGRITZBIEICEMR T2 b0 L L, —RKIGIRIZIZE
F1RAE 2 B UL > D O RFING VRIS I IR 2 8 H 3 5,

TEHEIC X > T—RIBIRDEKFIL 99%70> 5 96%IZ . RREIHVEIE 99.2%7> 5 96% (28 L,
HREIXZENZEH U4, 152D T 5,

b) {HIEH L

15 R BEHIE M VG IR EAL O 72 DI E R e R R LB 2 A5, # o 71C
BAT DIGIRIREEIL 24~35COHiH &+ 5, 207 ADOELEEIZX30H T 5
HLIZ K > THHREIFIRE LS ED L RWD | GIRTH OGHEY O 53 R HE A TIHTEH O E
B> DWW K NHIRDZEACRH SN D, HIRIIDEOMRIETAZ T AR %<&
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D E T A ERET DD 7 ) —r « =X — L& L THREIMEDILD,

c) {GUeEliAK

FiZKIZ K > THABTBIE D EKHIL 80% F TR L, {Hle&EIE S 612 1/5~1/10 % THvb
T 5, HIRITEKRED 80%E TR TT 2 LIIRO b DR WD L7 —FIRIC72 0 fih> T
HAREDPTERYPDNBES D,

d) {Giedsy

BiKTBIEITIERR Sy & LTHOEFR LV v a2S{GATN5D, EFRE D L, Hilkx
LTI T—var, EE, W=7 =0 T OAEIERNIEZ 5 FER S ThH D, EHR
& U EhBREBIERSEICS Sk N, Lo T, HRASENIIRIMES D, 2
R LTV D FARLBESGHRSIEBS G S AN D & BRI GG I REFES
IRNDT, KL KR OTRZ 2R BRI TR S 1 %

(6) TKAEERODEE

Kajang 3 #t & F/KMERIGIC 35 1T 5 F/KALER SRR OFLE & WE I % =2 EI-5.7, B
]]1'58 a:i—“j_o

FRIM-5.20 (2 F/AKALPIE T2k - 3% D — & 2~
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Source: Prepared by the Study Team
EI-5.7 Kajang 3 #& TKNES—#RFEE
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Category

RIM-520 TROESFERR - RIEO—F

Facility/
Equipment

Dimensions/Specifications

Phase I
(104,000 m%/day)

Phase I1*
(207,000 m%day)

Preliminary

Treatment

Primary

Treatment

Secondary

Treatment

Disinfection
Advanced

Treatment

Sludge
Thickening

Sludge

Digestion

Type: Vertical Installed Centrifugal Pump

Inlet pump @400 mm x 29 m*/minQ x 20 mH x 130 kW 2 units -
@600 mm x 54 m*/minQ x 20 mH x 250 kW 3 units 3 units
(one as standby)
. . 1 bldg. -
UG S T 59 m x 30 m x 33 mH (12 m + 21 m BF)
Grit chamber 1.8 mW x 24.0 mL x 5.0 mD 3 channels 3 channels
Type: automatic screen
Screen 70,200 m*dayQ x Opening 20 mm x 3.7 kW 3 units 3 units
Odour control | Type: Biological scrubber
facility 100 m*/min 1 unit
Primary clarifier 5.0 mW x 18.5 mL x 3.0 mD 16 tanks 16 tanks
Type: Chain flight
Sludge collector 5.0 MW x 18.5 mL x 3.0 mD x 2 trains x 0.75 KW 8 units 8 units
Reactor Type: Step-feed 2-stage denitrification process
10.0 mW x 74.0mL x 10.0mH 4 tanks 4 tanks
Reactor facility
1% mixer Submersible  mixer: Approx. 8.0 kW 4 sets 4 sets
1% air diffuser Super fine membrane 4 tanks 4 tanks
2" mixer Submersible  mixer: Approx. 6.0 kW 8 sets 8 sets
2" air diffuser Super fine membrane 4 tanks 4 tanks
Recirculation pump | Centrifugal pump 16 units 16 units
Type: Turbo Blower 4 units 3 units
Blower 3,
92 m°/min x 70 kPa x 150 kW (one as standby)
Blower house 1F: 15m x50 m, 2F: 15 m x 25 m 1 bldg. -
Secondary clarifier | 5.0 mW x 52.0 mL x 4.0 mD 16 tanks 16 tanks
Type: Chain flight
Sludge collector 5.0 mW x 52.0 mL x 4.0 mD x 2 trains x 2.2 kW 8 units 8 units
Disinfection tank 120 mW x50.0 mL x 3.5 mD One tank =
@1,000 mm x 5.5 kW 2 units 0 unit
Utility water facility
Sludge thickener Type: Gravity thickener 2 tanks 2 tanks
for primary sludge | Dia.11.0 m x 4.0 mD
2 units 2 units
Sludge collector Dia.11.0 m x 4.0 mD x 0.4 KW
Sludge thickener for | Type: Gravity-belt thickener
waste sludge 50 m¥/hr x 6 KW 3 units 3 units
Sludge digester Dia.22.0 m x 9 mWall 4 tanks 4 tanks
Digestion facility
Mixer 2,500 m¥/hr x 22 kW 4 units 4 units
Gas holder 2,500 m*/hr 1 units 1 units
Desulfuriser 420 m3fhr 1 units 1 units
Gas combustion 420 m3fhr 1 units 1 units

Unit
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Dewaterina facilit Type: Screw press 4 units 3 units
Sludge g Y| 2900 mm x 450 kg/hr x (3.7 + L.5)kW (one as standby)

Sludge treatment 55 m x 31 m 21 mH (underground 7m) 1 bldg.
Dewatering

bldg.

Power Suool 11 kV Switchgears, 3000jVVA x2 Transformer, 1 unit 1 unit
Electrical PPy 2000kVA x2 Standby Diesel Generator
Tl Substation and 1 bldg.

Generator bldg.

Administration 1 bldg.
Common bldg.
*The number of facility/equipment in Phase Il shows the additional number to Phase I.

| Civil | Building Equipment

Source: Prepared by the Study Team
(7) Kajang 3 #i& F/KUBIZIZEFE5)—>TFH/ AD—

KA B K OHIERIERR (L IC K A BT 2 REEROASH, EIFOH LD HHIZT Y
—2 T ) u V= MBANDVEMIEKRTH D, [HxITEEOMHLIIND ] 5
NTEY, DIBRZORNMER EOTRTOE, a3a2=F 1, HDH50NI0NNR5ZE DM
OFfE, FZIMEANTT O, BREAERE ATBEMEOBERICETLZA > TV 5D,

TAEA 7 T EEET DR, Y7 L~ DR b BB i n REME )N B
THHIN, 26D DIFFFICIIHKT 22 b H D, Lizdi- T, RFEFENE L BREE
M5O OB R NT AN, FKEA 7 ZHEN X » CGER IR ITIE R 57
v,

PLFIR AR A ORI E SV TIRE SN D HINIE., =2 A ERE~OF5IZEL
TRERFBEEZHZHTHOTH D,

(1) BEXPEEET A X B3E

THIRALE 7 1 & 2 DY L (BRKHISE T CHIBIEWE O AW 7 F 00 fk) SRR AE+
HAB T AIHEEHOBRELE LTHEATE S, FARKIBENDRETHAZ T AZ[E -
RBITRBMERIEL LTHLN TS, ZOHEICIE, 34 CO IFAEEY A 7LD
HaEfEER L, KRRH O CO, LU L7y, Lo T, Z Ofiiiak X ERIRRE(L % 5|
S ZFIRBIRATAD—>TH D CO, T AP HEDHIRIC T ET 5,

FRCALERAE 7773 207,000 m*/day DR FAMERS OS54 BHHAERITLL T O E N B4
%9 3, 758,000 kWh & 72 %,

IR EFNLTaT =l b
BRI LY v 7 ICEAT DIRMER A5 TR & 100.3 DSt/day 54.69 DSt/day
TR 52,200 kw/day 28,000 kw/day
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- HEOBEETUH Yy R E®TA TP s b (LMP) OE OB O
WA B LTI EEIX
28,000 kwi/day x 40% = 11,440 kw/day
- HOBREONTy— (BHEEMRE) 2BET DL
11,440 kw/day x 90% = 10,296 kw/day
- 10,296 kw/day x 365 days = 3,758,040 kWh/year
- 3,758,040 kWh/year x RM0.377/kWh = RM 1,416,781
- WIS Lo A2 RAET DI 2~3 7+ A0 . b T AFEEREIC L »
ADind, LIehioT, MbHTAREI AT L eBHIETHO 4 7 ADr5d,

WML A EILEBNEEGRT T T < CO2 HAYHENIHIC L T 595, A X H AL
CO, A T 21 (2 DIRENBAEHT 5,

HM-59 HR#BH7BETKLBEZETKEREIRAREBSRT L

(2 MERE LTHAET D Z EICLBiERY A 71

JVERVE IR ITAREL D EBAL R THDHEHR LV v a2 ETe, REMKMRIZIGIRE KE
Z 80%FE TR D, BAKTmERERIIBIIL, 5.3%D Y & AT%DERFile, &
T I BRI E DIV TV D, TARGRIZNS 2054, flzxidas - 7
SoTF—a Ly, EE. SN—AMT T T —3 g HERIEEO FERLS & L THEIF
HT&E%,

()  KBpt¥E

TAKEA 7 T I T HERERZEOR Sz LA R RKEREAT 572910, F R
O T ARNES A2 GFHT 2 AR, EHhG, 7= a3 — MEZ OFEE RV
LTW5, KEEHARFTEN S DERA R BIFIHFEO—D>TH Y | FPERIBE SN T
WD FAMBSORRRD—o L LTEZLND, KB EIXBNEE WO 5T,
CO2 W AHEHEHIICFH 5T 5, £72. KBS XMIMEROBRE~DE#E®mD 5,
HAIZBIT 2 KL E 2~ BI-5.10, BM-5.11 (2777,
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KEARBEDERIEUTOEY

o FHIE S # 1MW
o FHEREE : #9 570,000 KWh/4E
o T CO2 HAHHEHIR . #9 180 ton/4E

Source: Tokyo Metropolitan Government

EII-510 RESEATKLEBEOKELEE

Source: Tokyo Metropolitan Government

HI-5.11 XBAREOHZE
EFEHII T 0y MIRKICBITAERBIZLA2REDNROLILTH D, fiILFKE LT

%, KB SRV OEREIRE % T 5 72 DI KRS TARRLEK AR A 5 #ok 2 E 2
T2 emBZA6ND,
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3)  TFUKALERKFERAEK
ARG 22 K8 B K OVl K B O Hi AT EAE KO RA SR A 28 U CER SN D,
TGS [T AFAKEATTVERAFEIZ 20 4ELL L ORRZFEA TV 5, B, B & T KL
HIGOBAKITIEAHE T2 ET b LOKBERAKE LTEHFAINL TS, HEOH
DN 25 [E 255 S X O3B B AN AT B AR S0 T KL O FA K DME DL TV 5,
AT KALERS O F AL K 2R E0E Bl O P IS T D, mEABRIC LY | Tk

RLPHK Z ORI K L~V TR 5 Z L AN A[EE T

PA T ARMLBRE: D —E & O KT

(TELVARL—va B THDN) BAHICZ> TWD, BEENZE T 5 A KM H
il & BEm-5.12 }x O\ FKIM-5.21 |2/~

Source: Tokyo Metropolitan Government

Km-5.12 TKULEKEAEKERH

FI-5.21 TKOEBKBEKERMG (2009 £)

TKAVERS A& KR (mY4E)
i) Ve oK s m EIK 1,415,527

H—F =7 /WK 54,639

[El il X o058 B HIK 1,863

HHA 2R E)GE B HIK 800,597

TH B EIK 2,114

Wa WHENT B D b A L KBEK 1,100,691

HLOWFE O 29,238,950

H—F =27 23

Fi o i THFH 243,460
TH B EIK 13,613

AN TEI A HIK 1,634,240
H—T=7 87
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| it | 34,505,804
Source: Tokyo Metropolitan Government
Cheras }2 OF Kajang I3 A OHEANERIT-5.22 O L H I PRSI TW D,
FI-522 Cheras B Kajan #IRDFEADO
Sewerage
2010 2020 2030 2035
Sub-Catchment
Cheras Batu 11 118,800 152,700 189,200 209,400
Cheras Jaya 77,700 109,100 128,600 148,300
Kajang 1 44,800 58,700 72,000 78,700
Kajang 3 62,400 76,900 96,800 103,500
Total 303,700 397,400 486,600 539,900

Source: Z111-5.3

ZIDORKIRIIESE - PEEMX E L TIERT S Z L2720 . KOFH T aetE 2 feNr 3
HZENRAIRTHD, LTEN->T, ZNHOHMKIZEITS (TFE., bA LAKBEAK,
YEE - BT OREOKEE) AKAAIEAK DR il ietkic &5 L, IEWERBRBWBERE A2 A L T
l/\%)o

(7) WBWERIREE

1) &EHE

BRI OFEFHE, RFMELOHEREEEZZEE LZbo L L, £, B
B A D F ARG O FERECU TS ENM L2 b0 LT 5, EERMEA %L TR
T

o BNKRUTHBOWAT — b BEEN S — &5,

o GNRUTGOIER T OBR : BEK O SLERNG AR o 7 IR R 3 & < | HE
B FMAZZE L TWD, il OB E A — 5l L Tk 0 | 4o R
YTBHERSI D,

o AKX FHROu—% ) —RIFKEARETHEI A—NREBSNLTRLT,
BRI EREDE LW, E D) e OEREH D X —R T a U nifRIns,

o IBEROEA: EBXAROHI AR ITHFEFIFEORIN L T2 @R OB
TEEEN R SN D,

o THUBHEMRIEAERE  TEFREOHM L TW A E XAV MEMREAHEE SN D,

o HIRBIAEE : RUHAAETEBEODHDHL AV Y 2a—T VARIZRAT 5,

o MIRBREORE : EVPRREERET D,

2) RN
BRI 1 B9 2 R ERREIRE L 2 RIM-5.23 [ZR T,
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RI-523 HWHRHICET SBEHET

i & Et44 (Phase I + Phase I1) ZH

BNE L T 459,000 m*/day (Rf R RIB 7K i)
A R (i 459,000 m*/day (RF R B VB K )
e WP B R 207,000 m*/day (B SEEJH K E)

207,000 m*/day

HRT Approx. 6.5 K#fif]
W) ROGCHE AR MLSS  Ave. 2,400 mg/L (H SEEIH K &)
7K 28°C

X ETKIE 10m

IR AR B A Proposed 207,000 m%/day (GRE2MNS )

B R O

TMABTEDIEE 1.0%
EREGTRE DR 4.0 %

PRI R (i

MAFEEWEE 0.8 %
MG TEETEIEE 4.0 %

15 UETH LE%

SRS WY 30days

TG VEM K (i

TENETEBEE 2.4 %
15UEE K3 Approx. 80%

Source: Prepared by the Study Team

TR R O Es ) A k&2 RI-5.20 (2/R7,

3) AiTALE

2 g i()t@fﬁl s, AN TR

AT AL
DA Z X 5 7 OB EZE 2 b > T\,

(@) VLAbHhER M
WS IR o 73 O il

Bl & DB S AL, DI

CRES L, EFETET 6 Mmrbis,

r}'d_'lj 7k&&£$ﬂx{f£/\

PEb A E I o 3=

BREIT . AL — R, HEXZ U —r, B2 U —rinbiENns, AL —

ME IWK OEIE|C X

A7 Y —ER O EE R

Biroi, A7) —=rar XYk IR v RETBEIND,

D ERSOEWT S — b & L, MEITSRRR 2 HERE T 5,

FNE WA TAKICE T D% HIECHRIAS ﬁ)%fﬁé*ﬁﬁ
MOMBOAIZRET LI THD, ZNODOIAIFHHBA Y V-2 L 0EE

F7-. TR CIXAEY X 0 LEOE VSN EIREIC X 0 kA, B L
WIXTERP R I LV IEib vy MIZEM S, o KR I Ty B~ ik &

o,

(b) K> 7 ki
N T EARIZ N

(B S T TGA AR & — DR 7
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REND,

LIFOBREIC LV | fAR OSRNG0 R S D,
o HEImENLZMTHD,
o RUTNRIINENENRA T LIZIEFRBRETH D,
o RUTMKMEIMCEREINTNDIOT, MFEHENES THY . HFFFEE LR
T ROEEBRICEGICT VB ATE L,
e PE 320,000 ALLEDEA, ~L—3 T DHA FTA K 0 REANFALR L 7 P HESE
INTW5D,

4) AR ER fid

AL T, EATERRIC L BB S iR A TR OB TRIT, HIRREw %
ICTHHRE Yy MIED B, JBIRAR L FICTEANEFMA~BEISN D, HREFED
BRI A G RO, Fo—2 774 NSNS, B EAD LT, 2D
AAF =TT SN BAMBICHKESNTEAD LR FICTCAADLAZ YV —2FT
BEIhBREIND,

5) IRALEREAH

(@) EMICHERR i

AL E b O PR AL, BARW FIZ X 0 aiB R O B O K- M A DR E O & A
Ty 77— MCE O SEIRAT D, A MLEME O K ITIR O S LA ~Ei, &k
T DIRKIIIEER AR o T THE MBI SNV SN D, IS, EMRIGHE
ALERIK T A #& TR~ B AR T IS Tl B9 5,

| |

(From Primary Clarifier) : I
First Inlet flow Step Inlet flow i Blower !
> . |

| .

| |

|

N 1
1

| First Circulation | Secondary Circulation ® Pump @ Mixer

! 1 1 N

v

[ [
S ) . ) ) Secondary
Anoxic Aerobic Anoxic Aerobic Clarifier
1 1 1 1
First Step Tank Secondary Step Tank

Return Sludge Waste sludge

Source: Prepared by the Study Team
FI-5.13 &Y RICERFEOBBE AT LT O—

FGHE D EEREER IS OW T, LR ORFRERIT 2 & A 55 L AR O KT L 3 —

REF3, Fo, =T L —2ar AT AT, ROBHEIZEY ¥ —R7T a0 L@k
MERIEE OMAE T2 HELE 5,
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o SUFALOEZT L a L kfi L L, 25%FE OB NI THE
Tho (S5 A SRR Th 5 DITH L, B TR D RV
B ST 75U HE5R),

o F—RTOUEBHRSND, MFFEENE S TIREES, KR TH 55
Oy r— VB 2 — R e U RHELRE 5,

2R OB IR, EEME & BREEOMA T TIThi, AW O D OFERIT T
KPR 5, ZOKWEEILIImMmEBETHY | hEMICHEMIND, KFPIx
P—Id 24 FFEEKHHERR T, 7 r U & RS E X EEREE & DO il & o/ e
2 LD ZhFERNEIR S D,

(b) IR A&TL R R

F AL IR T, B DTEREIC K U B BE S VTR TR DG IRIZ, V5 TedE
WZCTHHIRE Yy MIED B, XA ~—ERIZ TRENGIRA V7T IRITE M~ 1k
SNb, Tz, KGRI, AWK D MLSS % #ERF 4 5 7291 — B B L2 fl~iK
PEERR L AT TOREEN S,

FEAD B, AL ART< =T THBESNBRREICHRE SN AN LR FITT
ARLDAZ V= ETBIEINRESND, ALYy M, R S—Z21T 0
BEXnhb,

6) VBRSO AI B

AR UL RAL B K I Z IR IR SRR Y — S IR & BE AR IS K A L TSR R
T 5, HEATOLBKIL, EWRISREOIEK E LTHIM S i, MRk OLBIKITY
WO EECIE OVEHKE L L TR S D,

7) 15 URALER R

() HVEHHE R

AV B M D ZE TG YR I3 B S e A L R S A, et DLt o0 ARV R | Ak T
MR Z & 0 0Bl S D, BEJIRMATH VR & ARG IR, — FLIRMNATS e iT Y
M~Bk SRE R, HIL~BESND,

BRI O L L Tid, A MR E B TRz R Th 2 H A b Mt
EHERET D,

(b) THIETH LR

IRAMEGUERT R DIR A TR MG VR, WBIGIER > 7 T LI~ X S D, i
fete. HALTBIRITHLIGIREITRE ~ B L S D, IHEBRREDLE DT, LT A
FEERMARE SN TV DHEINT T OHEZ > TINRT %,
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®)

(c) VBRI

HALTBTRIL, 1HIeR U 72 L 0 iBlRlKE~BEIN D, WAEORA L LT,
R B A FEOMIMBS THRECTH Y . RHIEIR O 7= O IHE 1N D 7e < | ElinE
EDEG A7 ) 2 —7 L ARAKKEDHELE T 5

B ARVGIENE, 1GURT — ik = o RIS TR AR w ICB IR S, EHIRIIC E T v
ZICTHRbE D,

BRI E

1) =X

ZHEIZTNB 2°5 D 11kV50Hz ZHE &L L, ZELI-ENITT— 2 BEICADELIER
280 AT 420V IZFEIET D, AR O KFEEH /713 Phasel ¢ 1900kW=2600k VA
EHRE SN D T8 A & 7T 3000KVA D228 % 5Hl 9~ 5, 28 [ E #a D — IR FEE 1T 11kV
THY 11kV AL v FXT &4 LTEMéﬂéowrﬁ@§47iE%mﬁﬂwr H
KB A T LT 5D,

2) FEHHER

(EERFEBE L, AR EMZE T 5, BEMA EIL 2000kVA & L, xtE AL
WTEKRR T, Tav, EEHERERETHD, BEHOY A 7I1X3FH420VT 4+ —F
N D URER, VY= A, NyT ) —thEh 2 A T LT 5, FREIX 7 D
AN EIT 24 Wefi) oy A 3 L, BRE L) 2 BLE LS 1m T 75db FHY OVE E A B E T

o

2R & FEREIROUIV EZIZ ACB Z W, A 2 —ny 7 EZR T 5

)

3) EXEEH

VT RAT—=ar, RUe7H Tr UM BlRMICERENERELFHET 5,
T AT —3 3 2T 11KV T%E L 420-240V [CEEH, FEXREICKIEARET 5, JE
WHNEBRLY T AT — g VICERBET A0 ET 5,
EREICHKET S EEHIRLTRLO LB,

RIM-524 FEEK[RE

Equipment Feature

11kV Switchgear VCB

420V Switchgear ACB, MCCB

MCC (Motor Control Center) 420V Form 3b

Capacitor bank PF > 95%

UPS 240V 60 minutes backup for SCADA and
instrumentation

PLC/RTU Open protocol (Profibus)
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Source: Prepared by the Study Team
4)  EEA R
JRRlE L CHBIHIEE T 7 7T AOE RS E 73 ILEME TH B E O WPLC
(Programmable Logic Controller)lZ & 0 17\, FEIHIEIIHRER OEHEMELSm A T F
ADEGTe~— RV L—IZTIT 9, hliEBEREZ 73 1T 5 2 LT KV PLCEERF & ~N— R U
L—IZ & 2 FEEIR kG THER b D & T 5,

JEHI & U Eh S I B (Bl E) . R E (MCC), B =8 (SCADA) D & & HT i b
EEREIE e R b D L35, BeMEEZEEL, UIVEZ AL v F 2R, BHGMIcE
BEOBEHZRE Y5, SOICKEILSD CTEEANCIEFEILRY 2R T b0 L
T 5,

1HKAR 7 OhkE) - HIAEZI1ZVFD (Variable Frequency Drive) £ 3%, VFDIZA i
AR CHBHBEOBRERGE<EATRLF—ICb A2 TH D,

T5KAR 7 BB LR > FHAKRMIC X A BEEIE+ 22— NHEIE, 7 e v [ )
HAZIZDO—ERH =BT LD LT 5,

5) mfEEEE

B M OHERFE BLIC L B 705 HA - fid 2 HRg & U CRHES 23t 2 b o L
o ERFHIEARB L O A T2 RITTT,

RIM-525 FHEHHE

Measuring Items Types
Sewage pump well level Submersible water level meter
Inlet sewage flow Electromagnetic or Ultrasonic flow meter
Aeration tank pH Glass Electrode
Aeration tank temperature Resistance Thermometer
Aeration tank DO Polarographic oxygen electrod
Aeration tank MLSS Penetration Light Type
Blower air flow Orifice flow meter
Return sludge flow Electromagnetic flow meter
Waste sludge flow Electromagnetic flow meter
Effluent flow Electromagnetic or Ultrasonic flow meter
Sludge holding tank level Pressure gauge
Mechanical thickener sludge flow Electromagnetic flow meter
Gravity thickener sludge flow Electromagnetic flow meter
Digester pressure Ultrasonic / Differential Pressure Type
Digester level Differential Pressure Type
Digester sludge temperature Resistance Thermometer
Dewatering sludge flow Electromagnetic flow meter
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Source: Prepared by the Study Team

6) SCADA + 25 A

SCADA (Supervisory Control and Data Acquisition)> A7 A BNMUELE kDT =2 U >
slaryha—LVE2RGICTHOICEEIND, Z@, REXRTRT, FHIER EO4
TOHOHEHAISCADAY AT KT —uiIZEER - e S b D &5,

EHMEEAASICHE SNDHSCADAH DA X —a B a—H(d, FEKIEICHES
NWHPLCELANT — 7 L THee S, A — Xy F 7 ha /bl K> TEHEZ1THI>HD
ETD, YAH =AU a—H I =T A AL LTHREL, V7974 v 27 %H
WCEEHLEIEIT © . F o BRERECAFHIEIX Y — N a s B o — 2 IZEEI L. T—
2 OAEHNR AR b D LT 5,

kAR THOMMMUITHIET 720, EHEAREHEZZE T b0 L35, @
B TR RS ORI F 7 1T ARO T — 7 ) & T2,

(9) EXBERYHE T EHiE

B PERORE TRT 2 S5 2 (SIFHRAERA TRKBOIE RN LR L 2D,

FIE 2402 1D)TERZL D ITE P AT LIS A DT 2 E )T 1980 4D
5.22 A5 2010 4FD 4.31 A~E{K T L, Selangor I Ci 5.33 A2 5 3.93 A~ & 2FEFH
L0 EH T FHN sharp 12785 TV D, P& 2010 12DV TIFINN @ District Bllod 1 47
TEHANLFEEARIN T RWD, et Tt o ¥ A& 5 & 135112 ”Population,
Household & Living quarters Malaysia”C District B> A 1, 7 4%, 1 #4285 A 0 FHIfE %
BHREAEK LTS, FI-5.26 |2 2010 4-12351F % Selangor M @ District Bl 1 #7545 A 01

ez 7~

RI-5.26 2010 £EIZF [+ 5 Selangor M D District Bl 1 tHFFEH A O FBlE

State / District Population Household Average Population Per
(“‘000) (“000) Household
Selangor State 5,102.6 1,374.1 3.7
Gombak 681.3 179.8 3.8
Klang 832.6 208.2 4.0
Kuala Langat 242.1 54.3 45
Kuala Selangor 202.0 45.9 4.4
Petaling 1,508.9 438.0 3.4
Sabak Bernam 138.2 30.9 4.5
Sepang 151.7 40.1 3.8
Ulu Langat 1,149.6 325.1 35
Ulu Selangor 196.1 51.8 3.8

Source: Department of Statistics Malaysia
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FIM-5.26 |Z L 4uiX Cheras-Kajang 73& 7% Ulu Lanagt @ 1 43 A 0 T HIfE 1 Petaling
D 34 NIRWTIERW 35 A&R->TWD, ZEMIZA TS 2% FES D% Pahang JH
Bentong @ 3.2 A L2272\, #R4EZ8{k1E 2008 4 3.8 A, 2009 4 3.7 A, 2010 4 3.5 A &
BN TEY . HOHROWADZ N L% 5 b b,

ZOZ EEH1ES° 1 Connection =5 PE 23% N 729, Hkic K> TRE S B 2 L &R
LCTW5, ZhiZFI-25 ? 1 Connection=5PE LV FHE SN2 MO ANABBIENDEKE
CEEIoTWD ENIFEFENLBLEMITOND, LIRS T, EEORA T KEIX
Connected PE & DL FIZiBR% 1 A—HEHE FAKEIZESWHWTHEINLSALD LD § 20%~
0% L7 E THIND,

<) ETIE1 A—HFHBE FAKREE LT 225 Lped 2MEAHEE E L THW LA TV A,
Selangor MMZ31F 5 1 A— H B4l K &1 212~239 Lped (2006~2010 4F) TH V. 1 A
—HEE FREICIZEFELVMEE 2> T D, 1 A—HEHE FAKRIZOWTIMIGRILD &
DT —H b=, 225 Lped ZHEHEMEE L THWD LD L35,

FMT — 5 & OHF 2 RM-5.27 |27 ¢, ZHUS JAUT HLT235, HLT165 (& EFCOfE R
(WA HLT217 X PR E 2 &N RE SRR E > T D, ERET —ZIE—HD
SR 22D B 2 R OBRRMEZR ONEFAHTH 503, BREOHEICIILTLH—H
THHREEZRIS W EICHETIVERD D,

RM-527 FEREEENRELOHEK

Estimated Flow Measured
Connected PE Process
HLT CD 5 PE/Conn. 3.5 PE/Conn. Flow
(PE) (m3/day) (m3/day) (m3/day)
Bandar Mahkota . .
HLT235 25,944* 5,837 4,086 4,079* IDEA
Cheras
HLT165 | CherasJaya 21,2541 4,782 3,348 2,500%* SBR
Bandar Baru Bangi Sek ) 1
HLT217 9 51,005* 11,476 8,033 14,777* EA

Source:  *!' IWK Data
*2 Antara Report

MEE N ALY, O (RFHEALEERE /7 (3 KR % 8 % WA A T 920,000 PE TH Y, ZiL
(2% LBLFED Cheras Batu 11, Cheras Jaya, Kajang 1. Kajang 3 @ Connectd PE (35 II-2.1 &
¥ 463,000 PE T, &AFHEOK 12 tHY TH 508, LWHREN 2 7 = — X 1 & L TRKGHE O
2 B L7 & T, Rl U7z X5 IZEBROW F/KEIE 20~30% D72 & FRENLLD
T, B IR 72 D BT 2,

TR AT, BEAF/ B PR 13 7 = — X 1 TT X THRE FRLBRS (Bt
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ENABRTIIRL, 72—RX1 ¢ T7x2—X2%

H LIS < ITALBpE

TKALER SRR DRI

ST TCEMESN D720, BIREHHE O 1/2 LT
TR RHDHEEZBND,

IFUTOA T v a BB LD,

o I aril:AHiZkErse ﬁiﬁﬁf ElTED,
@ a2 K EEER

ERAR

® A7 a3 Kfn e gERIE

IS —a=iN

A S OV -

ERBBETED | B -

BB TEY . PR

FR S i 1L B PR YIS B D

AT a Db A RIM-5.28 (2R,

RIM-528 &F T avnLeE

ISEg—y
FEL XL

SRR 3 B RIS B

7t - 15T

F7rarl

FFar2

a3

B A

FATEE IR B REN
ﬁk®%6 ey 4
BBRBEICHERFESLED
%

SATRYE RSN S <
TED

TATHRE 2 R/METE
%

Ji DA IR

% < Ok BN EARIL L
FEEL AN\

FEEE O AE ST <
A

AR
g vl LR

oW T, 7

MEBRAS 720

fise « B 42 5 O Fedk

Pt - FROZLTEITHE L
W

e AR R IR S R
D B ﬁm0)54'7

EbLLRWE LTH
%éﬂét@%%ﬁ%
B4 L &EoRRMEIC
ZLn

B A7 it 3% 0D 5 4 FELIR
R A N SN = 4
IR - O]
HiE

Bttt o e AT E S e
OB DRI FH AT g

MEFFE A~ O

REQFEHPFELE L
LEDThHE LT X
)

WERREFE T > THE
WA E R S L B &
72 % 1= 6 R 8 B S
DA D

RKERFEHENFEAL T
& HE B SRR S A o
TV WiEdFlig e L
THEZ RN

RKEREHDREELL
L EICIE AT
Bt wvws &bz
N1%5%

Source: Prepared by the Study Team

FKIM-5.28 OMFHER XLV F/RLHESER D

EGEAN FAKEIZA

G T Phase I,

Il - 69

WHOEZFH L LTIF Ty ar3x2HMAT5,
TAKALER S 5% 0 R (3 a% O WEARAL 2 BV TS A OB & X 5 72 8
RN LT, EEOTA

(2, efREtEz 2

Phase Il T 1 &% &8T5,
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6 BEREBERUVHEERE (O&M) B

6.1 HXRME

K7zl FOFEEMELZRI-6.1 2R,

®RI-6.1 FEEME
No. | Sk Jx—RX 1 Tx—RX2 =
&Ft
1| AR 104,000 m*/ H 103,000 m*/ H 207,000 m*/ H
ER R E%
) B 300~2,000 mm
L=16.5 km
NVAE® ) 2 EAT
05373
3 (=g 100~1,050 mm L=89.7 km
R 75 24 &P
fE BB B (1S T ) B
4 P i L=# 69.0 km
£ e %9 12,000 &

Source: Prepared by the Study Team

6.2 &

6.21 F

REHE

KALEI5

KA IX Kajang 3 O FEHIZ 28] (72— X1 KON T =—X2) [ZHF CTE#&T 5,
7= —RX 1 TIE104000m¥H, 7= — X2 Tt 103,000 H A2 ERTHTETH D,

>
>

A\

@g&/ﬂ\;@ fH:
ALEERE

FH A
TR T
it A

Tr—RA1 L7 2—X2IZBWVWTENEI 3EM

Z7x—A1 104000m¥H, 7=—X 2 103,000 m* H .

AFF 207,000 m* H

#77.33 ha

Kajang-Semenyih /31 /X 23> Kajang 3 K48 K QLR T 7 Hh
15 A AL PR 53¢

TLHbHL « R T ekt SOGHE e B, 4 SR IR
15UV SR %

IR, PR, DK, THR, AR Z—
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6.2.2 ERRER

B T KALES ~EGRE IR e Heft 3 2 B IR 7 = — X LICEER T %,

> ARERIIR: F3FM (7=—X1)
> Ok 300mm~2000 mm
> B VCP, RCP, DIP (JEi6% H)
> EIER: 16.5 km
> KUY 2 B
6.2.3 IR

WEAF D /NBURE TR RLER S 70> B R A8 BE A~ 2 B IR 2 dlEi 4%

> ARERIIR: FEeFEM (7=2—X1, 7=2—X2 % 3FMH)
> O£ 100mm~1,050 mm

> B VCP, RCP, DIP (JE24%E H)

> EIER: 89.7 km

> R 24 77 it

6.24 {ERIEEHE (1ST) Bk

TEBE RS (1IST) HIXIZI51F 547 12,000 F 2 F/KEIZHRET 2, (EBERHAE X £ To
BHRE IR D HERR K O FIE DR B UE & Okt TH TR I i1,

> R B e  #954ER (7 =2—X1 24, 7x=—X2 34)
BRI BEM (T=2—X1 24, 7=2—X2 314F)
> Ok 225 mm
> B VCP
> LR % 69.0 km
> RTHERE # 12,000
6.3 HRH

BRBEEEDIODORMEELLTIRT, iBRAEEFOBIG®RE, M, Rt &
HEIZE TS,

631 TAI=E
TARTFICHETH2EFRE L. THRIEOTLHFEMIIVEEL, TRENOHEEO L
FHMZMFRER 6.1 (TR d, ZNSIFIE LMo FAKERE 0 Y7 hoZz 0T

— A NHEO LT A MRS L CERK LTz, TERMILLTOHEE 2&T, 1)AHE,
2) HEEREM Ok, )RR OMES, 4) FEAEE OMBEE - I, 5)Fi4
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6.32 BRBERERUVHEKEER

EREER OBAMIL, RO R THEEEL D SICEE L THRA L,

MR HRY]. HE L. B, T 27 7L MEETEAEL B, BATEEY
720 OHAfZR—ZIZEE LT, 2. CCTVIC X D amE M, BEEH, /NS O
BEiIEE b HIA AT,

6.3.3 HWHRHERVESKRHFEISE

LR S OB IS DWW TR R 21TV € OM ORI & OB R 030
DA A M, mEOHREE D LICEE L THRMALE,

634 BEIE

HETFEIIOVDIERIT, EO#R LEEEZ2 D SICEERBEY - H ik TH
H L7,

RI-6.2 ICERE 277, BREOHNFIIMARER 6.1~6.3 1277,

RI-62 BRE
(Unit: RM)
No. Jiti e TEHH T7rx—2X1 Tx—R2 &5
. B +RHEHE T
TAKALER S 15K VBB i % - - 146,278,000 84,240,000 230,518,000
1 V5 VR fi 5% FEhR T2 97,733,235 80,581,875 178,315,110
ERLE 62,837,112 42,745,408 105,582,520
i 306,848,347 207,567,283 514,415,630
B I (Egiis 115,112,520 115,112,520
©300~2,000mm, [
Ko7 38,553,130 38,553,130
2 L=16.5 km, 2 PS -
NS 153,665,650 153,665,650
TR I (=g 291,419,620
100~1,050 mm, [
Ko 78 70,556,350
3 L=89.7 km, 24 PS -
/NEF 361,975,970
225mm, Fek 33,915,342
(I R ¢ —
4 (1ST) His L=68.9km, P 71,946,000
ML .
12,000 = INEF 105,861,342
RM 1,135,918,592
a5t Round RM 1,135,919,000
M 29,893 mil.Yen

Source: Prepared by the Study Team
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6.4 ERTIE

R T, FEEA OAT O BARGHEMZ 1T 5, FEMEGH R O THOETRIT 36
rHEMESND, FEARERICL > TR THERG SN D AN FTT D FEMBGEHE, 1
TEOCAR, REBE, B2 HK 6 » A & RS, THEHEE, TR, Ko7
ik K OV IR - Ao IR OBERICKI 30 7 A LHRE SN D, RIS s X 2%k~ 2
PR LT TR A2 60 » H & RS, BM-6.1 ICHERAT Y2 —/LaRd,

I -73



PPP

wres] Apnis ay) Aq pafedald 824n0s

1Sl

18I

Vi3

oc[se[ve[ee[ee[teoe6e [8e Lz |9z [Se[ve [eeze[te oz et [sr[sn]or[st[vi]er[er[Trfor[6 [8 [ [9 s [v e[z T

6[8]s]os[v]efe]T

—74



¥ L= T [H A L [ oKE PPP FEEF I e i B

T AL T LA —

6.5 #EHEEE O

O&M | IBAERICE T D N dr . S5 2

&M) &

A WIS, T DM L THIL

2o TAKEOHFFEBEWERITEMERICEFET D2 L2BEL TV D,

TEHAHERFE RIS BT D EMBRE X, /KL 2% LT 20,970,000 RM, K> 72 %t L
T 6,400,000 RM., F/K%& 2% LT 192,000 RM & BEE L=, O&M DGR ILFRIN-6.3, R

FRI1-6.4 K O'RII-6

S5IZFENENTRT, OM BONRZFBEH 6.5 12757,

£I-63 TKUEBFBOHBERICHNDEMEE

HHE MERFE ELEL (RM/AE)

1 | A\FE 1,926,000

2 | i 2,115,540

3 | @i FEEA 3,704,896

4 | ERLA 8,288,004

5 | {Glesuy

6 | fifcE 1,295,925

7 | ot 1,733,037

8 | TH# (10%) 1,906,340
At 20,969,742

Source: Prepared by the Study Team

RI-64 R TBD OKM IZhh B ERRE

HH HEFFE B (RM/AF)
1 B 5,713,000
2 A7 Y — 2 TR 96,000
3 HEH 286,000
4 Z DAl 305,000
&t 6,400,000

Source: Prepared by the Study Team

RI-65 TKEOHEFICHDZFERRE

HH

MERFEPEEE (RM/AE)

1

ZREIZ & 2 TAKE O

192,000

Source: Prepared by the Study Team
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7 [EETKOLEEE£T -0 LOFGRKY

3.1 Tilk~7= L 512 2009 4 11 AT JPP 233K iE L 7="Sewerage Catchment Planning and
Sludge Management Strategy Studyfor Upper Langat River Basin” Ci%, Selangor /@ Cheras
K O Kajang Sewerage Catchment % = #1%< 41, Cheras Batu 11, Cheras Jaya. Kajang 1. Kajang
2. Kajang 3 ™ 5 -5 sub-catchment [Z/li5> L. 4 IZHEA FARLES 2 H 3 20 LT
FRKICT 2 Z & 2B LTV D,

—J7. 2009 4E 9 HIZIER &41L7= JICA @ [~ L — 3 7 EF IR AE T KPR v
A 1BV TR, RIL-7.1ICRT 17 O FARMBESGAEZR FENMELE Y r =7 b L
THY B S ESRIEN AT M Tz, ZOH T, Selangor M @ Batu 11 (E4GIENT 3
fir). Kajang 3 ([F] 4{z), Kajang 1 (|7l 7{iz), CherasJaya ([Fl7{z) ®4>O7ay =
7 MIEWESRIAN 23 52 HAVTWAD S, Jill L7z JPP 233K & L 7= Cheras } Of Kajang
Catchment ® 5 LEEXZE D 4 LEEX L [HI L H DO TH D GAEX D H HF%E Y O Kajang 2
X9 TIC 2012 45 1 HBIfE, JPPICL W ay T 7 X —D@ENKD Y THHE T OB
ZH5),

KA TRET D PPP ZAF— AL, 26D 4 LXK A HEA LT Kajang 3 T H#
IR SN D — DDA FTAKLEGE O T TERLLY LT2HD0TH S,

RM-71 T2£ETKLBEE£7x—X1) B0y b+

State Location Assessment Land Status Priority
Result
W.P.K.L. Pantai 40 Completed 1
W.P.K.L. Jinjang Kepong 39 Under process 2
Selangor Batu 11 36 Completed 3
Sabah Kota Kinabalu 34 Completed 4
Selangor Kajang 3 34 Under process 4
Perak Papan 33 Completed 6
P. Pinang Batu Feringghi 32 Completed 7
Selangor Kajang 1 32 Under process 7
Selangor Cheras Java 32 Completed 7
Johor Johor Baru City 29 Under process 10
Sarawak Miri 29 Under process 10
Pahang Bandar Kuantan 27 Completed 12
Terengganu | Kuala Terengganu Selantan 26 Under process 13
Johor Taman Kota Kulai & Taman Puteri Kulai 26 Completed 13
Pahang Bandar Bentong 22 Under process 15
Kedah Kota Setar 21 Completed 16
Perak Kuala Kangsar 21 Under process 16

Source: “Preparatory Survey for Sewage Treatment Plant project (11)”,JICA, September 2009

B, RIM-7.1 TR B2 T 7 STW5 Pantai 1I22WTIE, EI1E 3.4 T~ 7=
L OICHERMEEICLY EPC TEENHIBEEIN TV,
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8 RXYERXFSVFV—
81 PPPIL—LT—YDIRE

2004 4, < L— 3 TOEMEFIL, K —E REE (ETFKE®Z #—) OckH 2 EH L.
FLWFETT VEEAN, YET/VTIE, #EITBUF, INERF, KEERGIY R, KFEE
FERA S, KFEAXL—H—0D 5 FIZLOHERIND, YETHARX L —varET
JLOBRNILLTD LB,

c— /N
1
——
3

Regulated by v
SPAN

Source: The Water Tablet: Malaysian Water Reforms, 2008
HI-81 TL—Y7LETFKEBEDOHLLEEETIL

WAL — g BT LD HT, National Water Service Commission 2006 & Water
Services Industry Act 2006 D FEA ALY Fr & LTV 5,

8.1.1 KEEDWHE-2006 F ETKEEZEE (WSIA) HiTH

o HIEECE K — B RPEFIT T A & A EE AV A S 41, Suruhanjaya Perkhidmatan Air
Negara (LA F“SPAN”) X 1% TKFZERFI YR O TICERINDGZ & Lot

o BFNUCECYFASUED T K — B AEREIT R E R E ~ D& & FHiE % Pengurusan
Aset Air Berhad (UL T, “PAAB” X iX“Water Asset Management Company”)73T 5 Z & |2
X0, AR —F —PNEEEFF-TICA R — 2 3 VBT ) BREICEAT,
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' “Inside PAAB” - http://www.paab.my/inside-paab
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~DEANIZL Y, PAABIIKEYE 7 X —DOWHFIZHFIITHZENA[REL 72 b,
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_______ SUMITOMO “ Facility License 4 SPAN — KeTTHA
! JBIC - Eaui P T T N
______ T _q.u.l_t",r Service License |
RM P 100% owned |
Financial > spCl Lease Contract WK Ministry of |
Institution |€ < €————>  Finance 1
Bond Issue 1 Funding Agreement ]
I Lease Payment | ]
(Sukuk) . ¥ —~ |
“aAA ‘ | EPC Contract \LD&MSub Contract ).
T O&M fee
Credit Rating Agency SPCII P Payment
in Malaysia (SUMITOMO/MMC <
supported by TMG) * Tokyo Metropolitan Government

I— This structure could enable SPC toissue project bond (Sukuk) with AAA rating.
Source: Prepared by the Study Team
RM-82 YL—Y7OTKEBEREZAEILT 50D PPP AF—LE

83 TFAT VARSIV Fr—

a7 FOMAEE T, REMET LItk 7 vy b7 7 A F v AN
TOTFT, vb—=v 7V UFREFROFITICEL VT, BURBKVELMHLT D2 LT,
RUBCEFZ 2 ielc, FHMITH 10 22 TRIR,

84 BHRAFSHFv—

FTFAKEEEE (WSIA) TOBITOITA B ABIEDOT, 754070y O
e ) =2 ET5, V—AZAF—LDHMHLZE, 5%OAT—JIZBWTH#EIN
HREELEHEIZFIILLTOLEEY,

e SPCIl., MOF, RUIWK, 3FMIZHIT51)—RH
e SPCl& EPCaY 594 —MIZEITS EPC 2
e SPCII, MOF, RUIWK, 3&MIZEIT5 0&M 28

KEFNVICEBE T, HIPEAFE IWK N2ty g 38 EoPEmrHER] %2 SPC 1 I
RURIESTHZ EICEY, SPC 1 F ETFKESFZEE (WSIA) AF—AETOT77v T 4
TAB U ABEETE D Z L EHE,

SPClIX, 77V U T4 T4 BV ADFTAEHE LT, 7=y FOEHEZ IWK (T/KE
DYV —ERATA B AREE) ~V—RAEITI,

O&M FEEEANCBWTIIU T O S Z M L= v

ETKESEREDE (WSIA) OF 12 RIFLELTO &30 BUE:

“(1) The grant of an individual licence under Section 9 shall be personal to the individual

licensee and the individual licence shall not be assigned, sub-licensed or transferred to any

other person except with the prior written approval of the Minister.

<Fgk >

W) FRED FiFa] ST Z 4 & 2 X1, G55 7 1 & ARGENNET D DE

L. 235 Z 1 T X2, FrEXEDFGOEEICL SEBLRS . FH=F~#,
g XIZBESET/IIRH00,

(2) An individual licensee who assigns, sub-licenses or transfers its individual licence to any
other person without the prior written approval of the Minister commits an offence and shall,
on conviction, be liable to a fine not exceeding three hundred thousand ringgit or to
imprisonment for a term not exceeding three years or to both.”
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A FEOFESIESD T HTENSR LT 501, FENKEAT T AAA 7 7 20
FRITIR D Z L NEE TH D,
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TRELT-V,
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WHARNT 7 F X —IZB T, SPCITERRAEICK L TY —R DO EITH, SPC
LB A AT LM (MOF & DU — AT LV RAE) 0057 7 AT A2 A MILF
D LB AT,

(WZH L — b : 5.24%(20 4F)
e 2011410 A 24 Hft~ L— T EEREIY 25
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Annual Lease Payment <Estimated Costs> (mil. RM)

Debt

Total project costs RM [1.0731mil Annual
RM [1,339]mil [1,073]Mi Lease Payment
Approx. RM[167]Mil/Year
Equity
RM [266]Mil

Source: Prepared by the Study Team
BII-9.1 MOF ¥ SPC 1 AL S5 FHREMY —RXH

Az L B~ L— T EUFIC kofwﬂ UIXLLF 2 &

o EFNTuT T NOER #méﬁAi\iﬁEﬁ?7&~KiDﬁ%ﬁ@%
HKMETHE SN D A,
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YRR ORIE, MOF 23 F/KMLEREE5E T OFER U — AR WICEET D Z &,
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DBEFIZND T A MbETe, FABRICIE, BEOFERy &) L ERzENE c
BENDTO, BEUNILE I NG & IEEES I IE CHe T 254, 1HIRDBEIEIC
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EEARNT, EF L7707 kDA EMf LT,

102 MBRUBESWTICBT32TEBEEHE
1021 R RSO F¥—

1) Langat Model Project Proposal

82IZTCEKLDELY , MMC E{EARGENFENLT % SPCI1 & SPCIIIZ LY EPC, O&M K
OEEEE CE2E, REtE7 ¥ —0RHIBICRSENEENARZA NT 7 F ¥ —Df L
5,

2 JPP Project
JPP MRER B D FFIEIZHEN, Pz v N AFLE OEERR TR AFLZITV, PARALEES;
Ze 3 AT G 5 A,
10.2.2 BiHEEBE
Q) Langat Model Project Proposal
R RE L, EBRIC NI L 72 HALBRRES) (PE) 128 Uy EEBEIC /01 T, 6.3 IZFR
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(2) JPP Project

A E L, YHRELFE L, 2BBEITH T TTTEN D D EHEE LT, 3HEATICHD
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(8] Langat Model Project Proposal
%TW7D/I7F@ﬁAV~V5/%%i W, RY ~—, wERA AR, B
B, TR UTGE TKEIRIC HESKMR, KMERENGEND, 1HlRLS A MY

GO THRELTWDI, {ﬁ/JE%HEﬂ/\ffﬁxélﬁiéiﬂ/\ . IRy =2 A R OHIIE D FTHE
LB,

2 JPP Project

PP7ryxl MZBITFLIANL—yaEBHIL, £E7 4070y FERER—Z TR
BLTWA, IPP7ayx FOBE, 3EFTORL AT TARL— g ViMTbhb T
O, B AR —va b I ERBEIN, T, HEMORFEIA Ny 70k
ZONEBRMENRME L 72D R AEMZEL, AL —va VERITEDICRD &0 )RR
= AEE,

1024 Z7A4F 2R
Q) Langat Model Project Proposal

ETFTNT BT T NOBEESHET, BARE 20%, A4 80% & E, fEA&IL SPC FIT
DAT — 7B L HMEELAE, FMEITLOLBY;

RIM-101 LMP 274+ ANDEE

Funding source Equity SPC Sukuk

Share 20% 80%

Tenor - 24 years including
construction period

Assumed Rate - 5.24%

Source: Prepared by the Study Team

mB. ERHFECEMICOWTIE, 4% XV EBUZRBEESLE TH ) T ORRIC
TEDY I DD THLREMET D,

2 JPP Project

JPP7ryxy MZHOWTIE, BEMETEFO TR IICEVITONL 2D, B3F L7
DARKBEIIHFE LR, 12120, 2O XD RIBETHRELKIT 256, BUNFORABITILKR
LB EZ LD B SO L b bT, AW, E7 7Y =7 LR
C4aFIKEZARE LT,
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#IM-10.2 JPPProject 7 74 Y ADERE

Funding source Commercial Bank

Share 100%

Tenor 24 years including construction
period

Assumed Rate 5.24%

Source: Prepared by the Study Team
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Langat Model Project Proposal
1)  LHEFRBR%E

AR 2 KT 5 2 & T BEFEO TR ER A BE L L, BELL & e o 7o 50
DEFHITRIO BRI TOFRMMREREL 725, £72. IPP FHE Tl FALES O i L L
THEZ LIV TV 5% Cheras Batu 11 & Cheras Jaya IZ2OW T H, BT /L7 By =7 FOLGHE
XL o TO EHFRIRAATRE L e D, B ARSIV T, HaZFI vl Ee
72 o To o> RAEAmAS 2 7E M LT,

2) = A M

BREEFLAN (O A H ARERE) OEAIZLY . KRIEICTRET LERE FALL
PG OERICHI A CT& B, A A HAEICLHAEEREREIL. BLF 3,500,000kwh/
4,

3) CO, DHITK

TR UREEENY X v MIZBWT, U7 ERIL 2020 4£3212CO, HEH R A
2005 HFEDOKHELL 40%F THI T D EZE 1T o7 2, ZHUE, 422 BT b2k 5C0O,
DOEIBICH Y2 3 {BIRMNOIAET DA X H AEREBHNCHEELZITH Z LIk Y . CO,
B C 21 15 H OEBRAL T ABIRZI R 757,

4) FAEFRETZXLX— (RE) OfFk

VL=V TREHEEAY THOOEERM S LT, FIREETLEFE 0 R~ L—
T EMEN, FOEMEE LT O TH D, KT, RET® 7 ¥ —0O2@E Z 20 EfE 5
DAHFEN S LD BRI TS, FiREET VI I BT, v~ L —YTEUFIE
BREEEIT-CRE ATRE R B A MEE L L 5 & LT D,

HAMREZ XL —IEDOTF, 74— R, XU ZERT)RRBO LD 4 DOFAT
BETRLF— ("RE™) I, NAFH A, NA A~ A PMHEKT), KEtFE, BTE,

2 Najib Returns from Copenhagen, The Star Online, 20 December 2009
* Enter a New Era of Green Energy, The Star BizWeek, 3 December 2011
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2 JPP Project
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Appendix 1-2.1

JADUAL 3: PURATA SAIZ IS| RUMAH MENGIKUT NEGERI, 1980-2010
TABLE 3: AVERAGE HOUSEHOLD SIZE BY STATE, 1980-2010

Purata saiz isi rumah
Negeri Average household size

State

MALAYSIA 5.22 4.92 4.62 4.31
Johor 5.50 4.89 4.51 4.17
Kedah 5.00 4.80 4.60 4.29
Kelantan 4.83 5.10 5.03 4.86
Melaka 5.51 4.96 4.48 4.05
Negeri Sembilan 5.24 4.80 4.47 4.20
Pahang 5.08 4.96 4.52 4.59
Perak 5.23 4.71 4.35 4.04
Perlis 4.52 4.60 4.42 4.26
Pulau Pinang 5.48 5.00 4.38 3.94
Sabah 5.37 5.15 5.16 5.88
Sarawak 5.45 4.98 4.76 4.47
Selangor 5.33 4.93 4.59 3.93
Terengganu 4.89 5.30 5.06 4.78
W.P. Kuala Lumpur 4.87 4.69 4.24 3.72
W.P. Labuan 5.54 5.03 4.94 4.72

W.P. Putrajaya (b) 5.61 5.34 3.45
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BOD5 Discharge Load by Treatment Process

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT oP RBC Total
(PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE)
Langat
Cheras Batu 11 444,889 4,881 - 44,025 2,850 3,420 - 64,282 48,923 30,656 6,258 101,738 - 751,922
Cheras East
Cheras Jaya 172,190 - 31,106 11,536 - 9,868 - 93,163 119,405 - - 11,897 - 449,165
Kajang 1 107,465 17,379 34,719 - 3,267 1,808 - - 18,420 1,902 4,950 64,713 5,830 260,453
Kajang 2
Kajang 3 149,461 20,134 9,683 49,264 2,628 1,882 1,008 - 52,192 - 48,911 73,369 - 408,532
Total 874,005 42,394 75,508 104,825 8,745 16,978 1,008 157,445 238,940 32,558 60,119 251,717 5,830 1,870,072
1,123,463
BOD5 Discharge Load by Treatment Process (%)
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT oP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 59.2 0.6 - 5.9 0.4 0.5 - 8.5 6.5 4.1 0.8 135 - 100
Cheras East
Cheras Jaya 38.3 - 6.9 2.6 - 2.2 - 20.7 26.6 - - 2.6 - 100
Kajang 1 41.3 6.7 13.3 - 1.3 0.7 - - 7.1 0.7 1.9 24.8 2.2 100
Kajang 2
Kajang 3 36.6 4.9 2.4 12.1 0.6 0.5 0.2 - 12.8 - 12.0 18.0 - 100
Total 46.7 2.3 4.0 5.6 0.5 0.9 0.1 8.4 12.8 1.7 3.2 135 0.3 100
60.1
Number of STPs
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT oP RBC Total
(Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit)
Langat
Cheras Batu 11 39 1 0 2 2 2 0 3 4 3 2 6 0 64
Cheras East
Cheras Jaya 19 0 1 1 0 2 0 3 3 0 0 1 0 30
Kajang 1 16 1 3 0 3 2 0 0 1 1 1 3 1 32
Kajang 2
Kajang 3 18 2 1 2 1 3 1 0 5 0 5 5 0 43
Total 92 4 5 5 6 9 1 6 13 4 8 15 1 169
Number of STPs (%)
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT oP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 60.9 1.6 0.0 3.1 3.1 3.1 0.0 4.7 6.3 4.7 3.1 9.4 0.0 100
Cheras East
Cheras Jaya 63.3 0.0 3.3 3.3 0.0 6.7 0.0 10.0 10.0 0.0 0.0 3.3 0.0 100
Kajang 1 50.0 3.1 9.4 0.0 9.4 6.3 0.0 0.0 3.1 3.1 3.1 9.4 3.1 100
Kajang 2
Kajang 3 41.9 4.7 2.3 4.7 2.3 7.0 23 0.0 11.6 0.0 11.6 11.6 0.0 100
Total 54.4 2.4 3.0 3.0 3.6 5.3 0.6 3.6 7.7 2.4 4.7 8.9 0.6 100
Average Sewage Effluent BOD5
EA IDEA oD SBR AB HK SATS AL BF BS IT oP RBC
Ave. Eff. BOD 14.1 9.9 20.5 15.0 12.6 8.5 12.8 20.9 37.2 13.4 39.7 27.6 11.8 17.4
Ranking 7 9 8 4 1 5 10 12 6 13 11 3




COD Discharge Load by Treatment Process

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE)
Langat
Cheras Batu 11 1,919,141 39,917 - 149,626 13,244 26,058 - 252,619 135,793 111,880 17,035 335,351 -| 3000664
Cheras East
Cheras Jaya 801,616 - 105,368 56,979 - 46,682 - 376,704 381,500 - - 47,461 -| 1,816,310
Kajang 1 538,562 81,079 112,565 - 21,112 6,970 - - 55,905 10,555 17,910 204,866 35773 | 1,085,297
Kajang 2
Kajang 3 725,340 88,076 48,805 207,765 9,009 10,460 3,465 - 194,831 - 141,579 323,259 -| 1,752,589
Total 3,984,659 209,072 266,738 414,370 43,365 90,170 3,465 629,323 768,029 122,435 176,524 910,937 35,773 | 7,654,860
5,011,839
COD Discharge Load by Treatment Process (%)
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 255.2 5.3 - 19.9 1.8 35 - 336 18.1 14.9 2.3 44.6 - 399
Cheras East
Cheras Jaya 178.5 - 235 12.7 - 10.4 - 83.9 84.9 - - 10.6 - 404
Kajang 1 206.8 311 432 - 8.1 2.7 - - 215 4.1 6.9 78.7 13.7 417
Kajang 2
Kajang 3 177.5 216 11.9 50.9 2.2 2.6 0.8 - 477 - 34.7 79.1 - 429
Total 213.1 11.2 14.3 222 2.3 438 0.2 33.7 41.1 6.5 9.4 48.7 19 409
268.1
Number of STPs
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit)
Langat
Cheras Batu 11 39 1 0 2 2 2 0 3 4 3 2 6 0 64
Cheras East
Cheras Jaya 19 0 1 1 0 2 0 3 3 0 0 1 0 30
Kajang 1 16 1 3 0 3 2 0 0 1 1 1 3 1 32
Kajang 2
Kajang 3 18 2 1 2 1 3 1 0 5 0 5 5 0 43
Total 92 4 5 5 6 9 1 6 13 4 8 15 1 169
Number of STPs (%)
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 60.9 1.6 0.0 3.1 3.1 3.1 0.0 47 6.3 4.7 3.1 9.4 0.0 100
Cheras East
Cheras Jaya 63.3 0.0 3.3 3.3 0.0 6.7 0.0 10.0 10.0 0.0 0.0 3.3 0.0 100
Kajang 1 50.0 3.1 9.4 0.0 9.4 6.3 0.0 0.0 3.1 3.1 3.1 9.4 3.1 100
Kajang 2
Kajang 3 419 47 2.3 47 2.3 7.0 2.3 0.0 11.6 0.0 11.6 11.6 0.0 100
Total 54.4 2.4 3.0 3.0 3.6 5.3 0.6 3.6 7.7 2.4 4.7 8.9 0.6 100
Average Sewage Effluent COD
EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC
Ave. Eff. BOD 64.3 48.9 72.3 59.3 62.5 45.1 44.0 83.6 119.5 50.3 116.7 99.9 72.4 71.4
Ranking 7 3 8 5 6 2 1 10 13 4 12 11 9




AMN Discharge Load by Treatment Process

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE)
Langat
Cheras Batu 11 361,114 2,495 - 37,559 4,255 5,570 - 75,304 25,510 23,771 2,546 52,392 - 590,516
Cheras East
Cheras Jaya 131,922 - 25,538 4,798 - 16,802 - 86,580 80,697 - - 8,606 - 354,943
Kajang 1 132,980 14,944 26,630 - 4,341 2,248 - - 16,874 4,439 7,200 30,050 12,550 252,256
Kajang 2
Kajang 3 164,543 29,752 13,978 32,880 1,822 2,605 551 - 49,269 - 32,677 30,964 - 359,041
Total 790,559 47,191 66,146 75,237 10,418 27,225 551 161,884 172,350 28,210 42,423 122,012 12,550 | 1,556,756
1,017,327

AMN Discharge Load by Treatment Process (%)

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 48.0 0.3 - 5.0 0.6 0.7 - 10.0 3.4 3.2 0.3 7.0 - 79
Cheras East
Cheras Jaya 29.4 - 5.7 1.1 - 3.7 - 19.3 18.0 - - 1.9 - 79
Kajang 1 51.1 5.7 10.2 - 1.7 0.9 - - 6.5 1.7 2.8 11.5 4.8 97
Kajang 2
Kajang 3 40.3 7.3 3.4 8.0 0.4 0.6 0.1 - 12.1 - 8.0 7.6 - 88
Total 42.3 25 35 4.0 0.6 1.5 - 8.7 9.2 1.5 2.3 6.5 0.7 83
54.4

Number of STPs

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit)
Langat
Cheras Batu 11 39 1 0 2 2 2 0 3 4 3 2 6 0 64
Cheras East
Cheras Jaya 19 0 1 1 0 2 0 3 3 0 0 1 0 30
Kajang 1 16 1 3 0 3 2 0 0 1 1 1 3 1 32
Kajang 2
Kajang 3 18 2 1 2 1 3 1 0 5 0 5 5 0 43
Total 92 4 5 5 6 9 1 6 13 4 8 15 1 169

Number of STPs (%)

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 60.9 16 0.0 3.1 3.1 3.1 0.0 4.7 6.3 4.7 3.1 9.4 0.0 100
Cheras East
Cheras Jaya 63.3 0.0 3.3 3.3 0.0 6.7 0.0 10.0 10.0 0.0 0.0 3.3 0.0 100
Kajang 1 50.0 3.1 9.4 0.0 9.4 6.3 0.0 0.0 3.1 3.1 3.1 9.4 3.1 100
Kajang 2
Kajang 3 41.9 4.7 2.3 4.7 2.3 7.0 2.3 0.0 11.6 0.0 11.6 11.6 0.0 100
Total 54.4 2.4 3.0 3.0 3.6 5.3 0.6 3.6 7.7 2.4 4.7 8.9 0.6 100

Average Sewage Effluent AMN

EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC

Ave. Eff. BOD 12.8 11.0 17.9 10.8 15.0 13.6 7.0 21.5 26.8 11.6 28.0 13.4 25.4 14.5

Ranking 5 3 9 2 8 7 1 10 12 4 13 6 11




O&G Discharge Load by Treatment Process

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE)
Langat
Cheras Batu 11 236,005 5,071 - 15,013 2,723 2,677 - 20,787 11,804 19,225 2,561 20,303 - 336,169
Cheras East
Cheras Jaya 149,368 - 10,631 8,798 - 8,072 - 34,338 34,454 - - 2,025 - 247,686
Kajang 1 75,197 19,881 9,659 - 3,308 638 - - 5,153 225 1,215 16,592 2,223 134,091
Kajang 2
Kajang 3 104,349 10,856 12,744 25,462 410 2,688 1,155 - 21,011 - 15,471 24,728 - 218,874
Total 564,919 35,808 33,034 49,273 6,441 14,075 1,155 55,125 72,422 19,450 19,247 63,648 2,223 936,820
704,705

0&G Discharge Load by Treatment Process (%)

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 314 0.7 - 2.0 0.4 0.4 - 2.8 16 2.6 0.3 2.7 - 45
Cheras East
Cheras Jaya 33.3 - 2.4 2.0 - 1.8 - 7.6 7.7 - - 0.5 - 55
Kajang 1 28.9 7.6 3.7 - 1.3 0.2 - - 2.0 0.1 0.5 6.4 0.9 52
Kajang 2
Kajang 3 25.5 2.7 3.1 6.2 0.1 0.7 0.3 - 5.1 - 3.8 6.1 - 54
Total 30.2 1.9 1.8 2.6 0.3 0.8 0.1 2.9 3.9 1.0 1.0 3.4 0.1 50
37.7

Number of STPs

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit)
Langat
Cheras Batu 11 39 1 0 2 2 2 0 3 4 3 2 6 0 64
Cheras East
Cheras Jaya 19 0 1 1 0 2 0 3 3 0 0 1 0 30
Kajang 1 16 1 3 0 3 2 0 0 1 1 1 3 1 32
Kajang 2
Kajang 3 18 2 1 2 1 3 1 0 5 0 5 5 0 43
Total 92 4 5 5 6 9 1 6 13 4 8 15 1 169

Number of STPs (%)

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 60.9 16 0.0 3.1 3.1 3.1 0.0 4.7 6.3 4.7 3.1 9.4 0.0 100
Cheras East
Cheras Jaya 63.3 0.0 3.3 3.3 0.0 6.7 0.0 10.0 10.0 0.0 0.0 3.3 0.0 100
Kajang 1 50.0 3.1 9.4 0.0 9.4 6.3 0.0 0.0 3.1 3.1 3.1 9.4 3.1 100
Kajang 2
Kajang 3 41.9 4.7 2.3 4.7 2.3 7.0 2.3 0.0 11.6 0.0 11.6 11.6 0.0 100
Total 54.4 2.4 3.0 3.0 3.6 5.3 0.6 3.6 7.7 2.4 4.7 8.9 0.6 100

Average Sewage Effluent O&G

EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC

Ave. Eff. BOD 9.1 8.4 9.0 7.0 9.3 7.0 14.7 7.3 11.3 8.0 12.7 7.0 4.5 8.7

Ranking 9 7 8 2 10 2 13 5 11 6 12 2 1




SS Discharge Load by Treatment Process

Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE) (PE)
Langat
Cheras Batu 11 903,237 17,247 - 54,051 4,929 11,110 - 86,346 64,380 38,537 4,299 162,006 S| 1,346,142
Cheras East
Cheras Jaya 338,027 - 41,738 19,891 - 23,790 - 146,176 186,802 - - 15,947 - 772,371
Kajang 1 229,737 25,764 45919 - 9,339 1,240 - - 26,664 4,909 3,600 90,033 14,131 451,336
Kajang 2
Kajang 3 280,652 33,891 23,739 85,373 3,634 3,543 441 - 87,494 - 33,409 151,263 - 703,439
Total 1,751,653 76,902 111,396 159,315 17,902 39,683 441 232,522 365,340 43,446 41,308 419,249 14,131 | 3,273,288
2,157,292
SS Discharge Load by Treatment Process (%)
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 120.1 2.3 - 7.2 0.7 15 - 115 8.6 5.1 0.6 215 - 179
Cheras East
Cheras Jaya 753 - 9.3 44 - 5.3 - 325 416 - - 3.6 - 172
Kajang 1 88.2 9.9 17.6 - 3.6 0.5 - - 10.2 19 14 34.6 5.4 173
Kajang 2
Kajang 3 68.7 8.3 5.8 209 0.9 0.9 0.1 - 21.4 - 8.2 37.0 - 172
Total 93.7 4.1 6.0 8.5 1.0 2.1 - 12.4 19.5 2.3 2.2 22.4 0.8 175
115.4
Number of STPs
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit) (Unit)
Langat
Cheras Batu 11 39 1 0 2 2 2 0 3 4 3 2 6 0 64
Cheras East
Cheras Jaya 19 0 1 1 0 2 0 3 3 0 0 1 0 30
Kajang 1 16 1 3 0 3 2 0 0 1 1 1 3 1 32
Kajang 2
Kajang 3 18 2 1 2 1 3 1 0 5 0 5 5 0 43
Total 92 4 5 5 6 9 1 6 13 4 8 15 1 169
Number of STPs (%)
Subcatchment EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC Total
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Langat
Cheras Batu 11 60.9 1.6 0.0 3.1 3.1 3.1 0.0 4.7 6.3 4.7 3.1 9.4 0.0 100
Cheras East
Cheras Jaya 63.3 0.0 3.3 3.3 0.0 6.7 0.0 10.0 10.0 0.0 0.0 3.3 0.0 100
Kajang 1 50.0 3.1 9.4 0.0 9.4 6.3 0.0 0.0 3.1 3.1 3.1 9.4 3.1 100
Kajang 2
Kajang 3 419 47 2.3 47 2.3 7.0 2.3 0.0 11.6 0.0 11.6 11.6 0.0 100
Total 54.4 2.4 3.0 3.0 3.6 5.3 0.6 3.6 7.7 2.4 4.7 8.9 0.6 100
Average Sewage Effluent SS
EA IDEA oD SBR AB HK SATS AL BF BS IT OoP RBC
Ave. Eff. BOD 28.3 18.0 30.2 22.8 25.8 19.8 5.6 30.9 56.8 17.9 27.3 46.0 28.6 30.5
Ranking 8 3 10 5 6 4 1 11 13 2 7 12 9




Compliance to Standard

All (Excl. | All (Excl.
Parameter BOD COD AMN 0&G SS All AMN) 0G)
Langat
Cheras Batu 11 42 58 25 9 55 5 7 22
Cheras East
Cheras Jaya 21 25 15 2 24 - 1 13
Kajang 1 24 28 7 9 28 3 9 7
Kajang 2
Kajang 3 31 36 15 5 35 2 4 14
Total 118 147 62 25 142 10 21 56
All (Excl. | All (Excl.
Parameter BOD COD AMN 0&G SS All AMN) 0G)
Langat
Cheras Batu 11 - - - - - - - -
Cheras East
Cheras Jaya - - - - - - - -
Kajang 1 - - - - - - - -
Kajang 2
Kajang 3 - - - - - - - -
Total - - - - - - - -
Non-Compliance to Standard
All (Excl. | All (Excl.
Parameter BOD COD AMN 0&G SS All AMN) 0G)
Langat
Cheras Batu 11 22 6 38 55 9 58 56 41
Cheras East
Cheras Jaya 9 5 15 28 6 30 29 17
Kajang 1 8 4 25 23 4 29 23 25
Kajang 2
Kajang 3 12 7 28 38 8 41 39 29
Total 51 22 106 144 27 158 147 112
Compliance Rate to Standard
All (Excl. | All (Excl.
Parameter BOD COD AMN 0&G SS All AMN) 0G)
Langat
Cheras Batu 11 65.6 90.6 39.7 14.1 85.9 7.9 11.1 34.9
Cheras East
Cheras Jaya 70.0 83.3 50.0 6.7 80.0 0.0 3.3 43.3
Kajang 1 75.0 87.5 21.9 28.1 87.5 9.4 28.1 21.9
Kajang 2
Kajang 3 72.1 83.7 34.9 11.6 81.4 4.7 9.3 32.6
Total 69.8 87.0 36.9 14.8 84.0 6.0 12.5 33.3




Appendix 111-6.1 Breakdown of Civil/Building Cost for STP

0.038 Rm/Yen
Items Specification Unit it i Q.l),, Phasel Phase 2 el @R, Reference
(Rm) | (Basic) Qty Amount Qty Amount (Phase-1+Phase-2)
(Rm) (Rm)
Land Preparation m’ 80| 73,346| 73,346 5,867,680 0 0 5,867,680(7.3346ha < 10,000m2/ha
(Q'ty: for whole)
Sub Total (Land Preparation) 5,867,680 0 5,867,680
Round 5,868,000 0 5,868,000
154,421,000 yen 0 yen 154,421,000 yen
Pump Station/Grit Chamber (Q'ty: for whole)
Sheet Pile Driving/Removing Type Vi pes 5,200 436 436 2,267,200 0 0 2,267,200
Sheet Pile Lease Ditto t 850 1,098 1,098 933,300 0 0 933,300
Support Installation/ Removing H-400x400 t 850 1,084 1,084 921,400 0 0 921,400
Support Lease Ditto t 620 1,084 1,084 672,080 0 0 672,080
Center Support Pile Driving H-350%350 pes 1,600 103 103 164,800 0 0 164,800
Center Support Pile Ditto t 4,200 71 71 298,200 0 0 298,200
Dewatering 525,698 0 525,698 10% of above Work
Excavation Soil ? 25| 22,896 22,896 572,400 0 0 572,400
Backfilling BH m’ 8| 45530 4,530 36,240 0 0 36,240
Surplus Soil Transport m’ 25 18,366 18,366 459,150 0 0 459,150
Foundation Piles 400x400, L=20m pcs 4,400 521 521 2,292,400 0 0 2,292,400
Gravel m’ 120 306 306 36,720 0 0 36,720
Lean Concrete m’ 300 153 153 45,900 0 0 45,900
Concrete m’ 300 266 266 79,800 0 0 79,800
Reinforced Concrete m’ 350 6,903 6,903 2,416,050 0 0 2,416,050
Formwork m 40| 16,668 16,668 666,720 0 0 666,720
Reinforcement Bar t 3,800 966 966 3,672,396 0 0 3,672,396
Building Work m 2,000 907 907 1,814,000 0 0 1,814,000
Other Work 2,418,355 0 2,418,355[20% of above Work
Sub Total (Pump Station) 20,292,809 0 20,292,809
Round 20,293,000 0 20,293,000
534,026,000 yen 0yen| 534,026,000 yen
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f— 0 Phase-1 Phase-2
Items Specification Unit g Qt},, Uil Qs Reference
(Rm) (Basic) Qt Amount Q' Amount (Phase-1+Phase-2)
Y Rm) Y (Rm)
Primary Clarifier/ Reactor Tank/ Secondary Clarifier 'ty: for 4/8 trains,
ry y
Excavation Soil m’ 13[ 211,058 211,058 2,743,759 211,058 2,743,759 5,487,518
Backfilling BH m’ 8| 129,590| 129,590 1,036,720| 129,590 1,036,720 2,073,440
Surplus Soil Transport m’ 25| 89,615 89,615 2,240,381| 89,615 2,240,381 4,480,762
Foundation Piles 400%400, L=20m pcs 4,400 2,879 2,879 12,667,490 2,879 12,667,490 25,334,980
Gravel m’ 120 2,464 2,464 295,680 2,464 295,680 591,360
Lean Concrete m’ 300 1,232 1,232 369,600 1,232 369,600 739,200
Reinforced Concrete m’ 350| 23,746] 23,746 8,311,100| 23,746 8,311,100 16,622,200
Formwork m’ 40 55242| 55242 2,209,680| 55,242 2,209,680 4,419,360
Reinforcement Bar t 3,800 3,324 3,324 12,632,872 3,324 12,632,872 25,265,744
Other Work 10,626,821 10,626,821 21,253,641 |25% of above Work
Sub Total (CAS) 53,134,103 53,134,103 106,268,206
Round 53,134,000 53,134,000 106,268,000
1,398,263,000 yen 1,398,260,000 yen|  2,796,526,000 yen
Gravity Thickener 2 /4 Tanks (Q'ty: for 2/4 tanks)
Excavation Soil m’ 13 4,774 4,774 62,062 4,774 62,062 124,124
Backfilling BH m’ 8 3,646 3,646 29,168 3,646 29,168 58,336
Surplus Soil Transport m’ 25 1,241 1,241 31,025 1,241 31,025 62,050
Foundation Piles (Gravity Thickener) [400x400, L=20m pes 4,400 41 41 180,400 41 180,400 360,800
Foundation Piles (Holding Tank) 400x400, L=20m pes 4,400 71 71 312,400 71 312,400 624,800
Gravel m’ 120 118 118 14,160 118 14,160 28,320
Lean Concrete m’ 300 59 59 17,700 59 17,700 35,400
Reinforced Concrete (Gravity Thickener) m’ 350 319 319 111,650 319 111,650 223,300
Reinforced Concrete (Holding Tank) m’ 350 575 575 201,250 575 201,250 402,500
Formwork (Gravity Thickener) m’ 40 1,149 1,149 45,960 1,149 45,960 91,920
Formwork (Holding Tank) m’ 40 1,567 1,567 62,630 1,567 62,680 125,360
Reinforcement Bar (Gravity Thickener) t 3,800 45 45 169,708 45 169,708 339,416
Reinforcement Bar (Holding Tank) t 3,800 81 81 305,900 81 305,900 611,800
Building (Pump Room) m’ 2,000 211 211 422,000 211 422,000 844,000
Other Work 393,213 393,213 786,425|20% of above Work
Sub Total (Gravity Thickener) 2,359,276 2,359,276 4,718,551
Round 2,359,000 2,359,000 4,718,000
62,079,000 yen 62,080,000 yen 124,158,000 yen
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o 0 Phase-1 Phase-2
Items Specification Unit g Qt},, Uil Qs Reference
(Rm) (Basic) Qt Amount Q' Amount (Phase-1+Phase-2)
Y Rm) Y (Rm)
Digestion Tank 2 /8 Tanks 'ty: for 2/8 tanks
9
Excavation Soil m 13| 28,596 57,192 743,496| 57,192 743,496 1,486,992
Backfilling BH m 8| 25919 51,838 414,704| 51,838 414,704 829,408
Surplus Soil Transport m’ 25 2,945 5,890 147,250 5,890 147,250 294,500
Foundation Piles 400x400, L=20m pes 4,400 326 652 2,868,800 652 2,868,800 5,737,600
Gravel m’ 120 182 364 43,680 364 43,680 87,360
Lean Concrete m’ 300 91 182 54,600 182 54,600 109,200
Reinforced Concrete m’ 350 2771|5542 1,939,700| 5,542 1,939,700 3,879,400
Formwork m 40| 45200 9,040 361,600] 9,040 361,600 723,200
Reinforcement Bar t 3,800 388 776 2,948,344 776 2,948,344 5,896,688
Building m’ 2,000 111 222 444,000 222 444,000 888,000
Other Work 1,993,235 1,993,235 3,986,470|20% of above Work
Sub Total (Digester) 11,959,409 11,959,409 23,918,818
Round 11,959,000 11,959,000 23,918,000
314,711,000 yen 314,710,000 yen 629,421,000 yen
Gas Holder 1/2 unit (Q'ty: for 1/2 tanks)
Excavation Soil m’ 13 3,407 3,407 44,291 3,407 44,291 88,582
Backfilling BH m’ 8 2,386 2,386 19,088 2,386 19,088 38,176
Surplus Soil Transport m’ 25 1,123 1,123 28,075 1,123 28,075 56,150
Foundation Piles 400x400, L=20m pcs 4,400 78 78 343,200 78 343,200 686,400
Gravel m’ 120 45 45 5,400 45 5,400 10,800
Lean Concrete m’ 300 23 23 6,900 23 6,900 13,800
Reinforced Concrete m’ 350 1,230 1,230 430,500 1,230 430,500 861,000
Formwork m’ 40 1,935 1,935 77,400 1,935 77,400 154,800
Reinforcement Bar t 3,800 172 172 653,600 172 653,600 1,307,200
Other Work 160,845 160,845 321,691]|10% of above Work
Sub Total (Gas Holder) 1,769,299 1,769,299 3,538,599
Round 1,769,000 1,769,000 3,538,000
46,553,000 yen 46,550,000 yen 93,105,000 yen
Disinfection Tank (Q'ty: for whole) | for 70% for 30%
Excavation Soil m 13 12,201 8,541 111,029 3,660 47,584 158,613
Backfilling BH m’ 8 7,522 5,265 42,123 2,257 18,053 60,176
Surplus Soil Transport m 25 5,147 3,603 90,073 1,544 38,603 128,675
Foundation Piles 400x400, L=20m pes 4,400 150 105 462,000 45 198,000 660,000
Gravel m’ 120 174 122 14,616 52 6,264 20,880
Concrete m’ 300 87 61 18,270 26 7,830 26,100
Reinforced Concrete m 350 1,272 890 311,640 382 133,560 445,200
Formwork m’ 40 4,114 2,880 115,192 1,234 49,368 164,560
Reinforcement Bar t 3,800 178 125 473,693 53 203,011 676,704
Building (Pump Room) m’ 2,000 190 133 266,000 57 114,000 380,000
Other Work 380,927 163,254 544,182|20% of above Work
Sub Total (Disinfection Tank) 2,285,563 979,527 3,265,090
Round 2,286,000 980,000 3,266,000

60,158,000 yen

25,790,000 yen

85,947,000 yen
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o 0 Phase-1 Phase-2
Items Specification Unit g Qt},, Uil Qs Reference
(Rm) (Basic) Qt Amount Q' Amount (Phase-1+Phase-2)
Y (Rm) Y (Rm)

Sludge Treatment Building (Q'ty: for whole)
Building Work m’ 2,000 4,950 4,950 9,900,000 0 0 9,900,000
Foundation Piles 400x400, L=20m pes 4,400 454 454 1,996,500 0 0 1,996,500
Sub Total (Sludge Treatment Building) 11,896,500 0 11,896,500
Round 11,897,000 0 11,897,000
313,079,000 yen 0 yen 313,079,000 yen

Administration / Power receiving Building (Q'ty: for whole)
Building Work m’ 2,000 1,800 1,800 3,600,000 0 0 3,600,000
Foundation Piles 400x400, L=20m pes 4,400 206 206 907,500 0 0 907,500
Sub Total (Administration / Power receiving Building) 4,507,500 0 4,507,500
Round 4,508,000 0 4,508,000
118,632,000 yen 0 yen 118,632,000 yen

Blower House (Q'ty: for whole)
Building Work m’ 2,000 1,125 1,125 2,250,000 0 0 2,250,000
Foundation Piles 400x400, L=20m pes 4,400 129 129 567,188 0 0 567,188
Sub Total (Blower House) 2,817,188 0 2,817,188
Round 2,817,000 0 2,817,000
74,132,000 yen 0 yen 74,132,000 yen

Discharge Pipe (Q'ty: for whole)
Excavation Soil m’ 13 35,438| 35,438 460,694 0 0 460,694
Backfilling BH m’ 8| 27.488| 27,488 219,904 0 0 219,904
Surplus Soil Transport m’ 25 8,745 8,745 218,625 0 0 218,625
Foundation Piles 400x400, L=20m pes 4,400 276 276 1,214,400 0 0 1,214,400
Gravel m’ 120 300 300 36,000 0 0 36,000
Lean Concrete m 300 150 150 45,000 0 0 45,000
Reinforced Concrete m 350 2,700 2,700 945,000 0 0 945,000
Formwork m’ 40| 10,800 10,800 432,000 0 0 432,000
Reinforcement Bar t 3,800 378 378 1,436,400 0 0 1,436,400
Sub Total (Disinfection Tank) 5,008,023 0 5,008,023
Round 5,008,000 0 5,008,000
131,789,000 yen 0 yen 131,789,000 yen

Yard Work/ Yard Pipe 20% of

20% of above 24,379,600| above 14,039,400 38,419,000
Round 24,380,000 14,039,000 38,419,000
641,579,000 yen 369,450,000 yen 1,011,026,000 yen
Total Cost (Civil & Architecture) 146,278,000 84,240,000 230,518,000
3,849,421,000 yen 2,216,842,000 yen|  6,066,263,000 yen
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Appendix 111-6.2 Mechanical & Electrical Equipment Cost for STP

Langat Model Project CAPEX (Mechanical & Electrical)

. . . ) ) e Phase | Phase | Phase Il Phase Il Total Total
No. |Category Facility/Major Equipment Dimensions/Specifications (Quantity) (Price) (Quantity) (Price) (Quantity) (Price)
(Mechanical)
1 Preliminary
Treatment
1-1 Grit Chamber
Ductile iron gate (emergency shut down type)
Inlet gate 1.5m x 1.5m x 2.2kW 3 N 6
Grit collector Jet spray nozzzle type( pressure Approx. 3lots 3lots 6lots
5kaf/cm?2)
Grit lift pump Submersible sludge pump 2m3/min x 15kW 3duty+1stock 3duty+1stock 6duty+2stock
Girt pump for grit collector Single stage volute type 2m3/min x 30kW 1duty + 1standby 0 1duty + 1standby
Storage Tank for grit collector FRP 20m3 1 0 1
Grit separator Screw conveyor type equipped with tank 1 0 1
3.7kW,
Grit hopper 15m3 x 3.0kW 1 0 1
Ductile iron gate (manually)
Outlet gate 1.5m x 1.5m 3 3 6
Piping & Steel works llot 1lot 2lots
1-2 Screen
Automatic Coarse Screen 1.5mW'x 5.0mH x Opening 100mm x 3.7kW 3 3 6
(Intermittent rake type, rope type)
. . 1.5mW x 5.0mH x Opening 20mm x 3.7kW
Automatic Medium Screen (Intermittent rake tvpe. pinion rack tvpe) s s 6
No.1Conveyor Belt type 600mmWx16mx1.5kW 1 0 1
No.2Conveyor Belt type 600mmWx10mx1.5kW 1 0 1
No.3Conveyor Belt type 600mmWx16mx1.5kW 1 0 1
Screening conveyor Skip hoist type 0.5m3 x 15mH x 3.7kW 1 0 1
Grit hopper 15m3 x 3.0kW 1 0 1
Necessary capacity
Biological Scrubber (Grit chamber & Screen facility & Pump well & 1 0 1
Primary Treatment facility)
Fan Necessary capacity 2 0 2
Piping & Steel works 1lot 1lot 2lots
1-3 Pump Facility
Inlet Pump Vertical Installed Centrifugal Pump
@400 mm x 27 m*minQ x 20 mH x 130 kW 2 0 2
3, one as
@600 mm x 54 m*/minQ x 20 mH x 250 kW 3 3 6 standby
Discharge valve Motorized butterfly valve @500mm x 0.4kW 2 0 2
Discharge valve Motorized butterfly valve @700mm x 0.4kW 3 3 6
Piping & Steel works 1lot 1lot 2lots
Cost (RM) 12,980,530 10,756,384 12,980,530
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Phase |

Phase |

Phase Il

Phase Il

Total

Total

No. [Category Facility/Major Equipment Dimensions/Specifications (Ouantity) (Price) (Ouantity) (Price) (Ouantity) (Price)
Primary ) .
2 Treatment Primary Clarifier
Sludge Collector Chain flight (Notch type)
W5.0mxL18.5mxD3.0mx2trains/unitx0.75kW 8 8 16
. Centrifugal non-clog type
Primary Sludge Pump @100 mm x 0.8m3/min x 10m x 5.5kW s N 6
Piping & Steel works 1lot 1lot 2lots
Cost (RM) 6,146,636 6,146,637 12,293.273
31 Secondary
Treatment
3-1 Reactor Tank
Step Gate 1000mmW x 600s.t. 8 8 16
. Submersible mixer Approx. 8.0kW
st
1> mixer (2units mixer /set) 4sets 4sets 8sets
Super fine menbrane(Swirling flow,
SOR 3,521kgO2/day/tank x
1* air diffuser Water depth 10m x Oxygen transfer efficiency 4tanks 4tanks 8tanks
not less than 27%, membrane installation level
is 5m water denth)
. Submersible mixer Approx.6.0kW
nd
2" mixer (2units mixer/set) 8sets 8sets 16sets
Super fine menbrane(Swirling flow,
SOR 3,429kgO2/day/tank x
2" air diffuser Water depth 10m x Oxygen transfer efficiency 4tanks 4tanks 8tanks
not less than 27%, membrane installation level
is 5m water denth))
. ) Centrifugal non-clog pump
Recirculation Pump 11ma/min x 7mH x 22kW 16 16 32
Turbo blower 92m3/min x 70kPa x 150kW
Blower (Mult|—sltage type equipped W'th individual oil 3duty + 1 standby 3duty 6duty + 1 standby
circulation system and cooling water system,
or electromaanetic foil bearina tvbe)
Biological Scrubber Necessary capacity 1 0 1
Fan Necessary capacity 2 0 2
Piping & Steel works 1lot 1lot 2lots
Cost (RM) 25,948,500 23,615,930 49,564,430
3-2 Final Clarifier
Sludge Collector Chain flight (Notch type)
W5.0mxL52mxD4.0mx2trains/unitx2.2kW 8 8 16
Centrifugal non-clog type
Return Sludge Pump @300 mm x 9m3/min x 7m x 22kW 16
Centrifugal non-clog type
Waste Sludge Pump 2100 mm x 1.1m3/min x 10m x 5.5kW 8 8 6
Cost (RM) 9,611,023 9,611,024 19,222 047
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. . . . . I Phase | Phase | Phase Il Phase Il Total Total
No. [Category Facility/Major Equipment Dimensions/Specifications (Ouantity) (Price) (Ouantity) (Price) (Ouantity) (Price)
Advanced - -
4 Treatment Utility Water Facility
Utility Water Facility Filter (Fiber type) Dia.1.0m x 5.5kW 2 2
i Submersible Sewage Pump
Filter Feed Pump @80 mm x 0.3m3/min x 20m x 3.7KW 2 ° 2
. Submersible Sewage Pump
De-foaming pump @200 mm x 2.6m3/min x 30m x 30kW 2 2 4
. Submersible Sewage Pump
Filter Water Transfer Pump @80 mm x 0.4m3/min x 15m x 3.7kW 2 0 2
. . Submersible Sewage Pump
Backwashing Drainage PUMP | 5186 mm x 0.4m3/min x 15m x 3.7kw 2 ° 2
) . Submersible Sewage Pump
Desulfuriser Scrubbing Pump @250 mm X 5.5m3/min x 20m x 37KW. 2 0 2
. . Automatic backwashing type
Autostrainer for utility water @80 mm x 0.4kW 2 0 2
) . . Automatic backwashing type
Autostrainer for de-foaming @50 mm x 0.4kW 2 0 2
. . Automatic backwashing type
Autostrainer for Filter @80 mm x 0.4kW 2 0 2
. ) Automatic backwashing type
Autostrainer for Desulfuriser @250 mm X 0.4kW 2 0 2
Piping & Steel works llot 1lot 2lots
Cost (RM) 3,356,536 351,258 3,707,794
Sludge ;
5 Thickenina Sludge Thickner
Gravity Thickner for primary sludgqSludge collector Dia.11mx4mDx0.4kW 2 2 4
. ) Centrifugal non-clog type
Primary Thickened Sludge Pump @100 mm X 0.6m3/min x 8m x 3.7kW 3 3 6
Mechanical Thickner for waste slu{Belt type Thickener 50m3/hrx6kW 3 3 6
) Progress Cavity Pump
Sludge Feed Pump for Thickener G150 mm x 25-75m3/hr x 15m x 22kW 3 3 6
. ) Centrifugal non-clog type
Thickened Mixed Sludge Pump 2150 mm x 0.9m3/min x 25m x 5.5kW 3 3 6
Polymer Dissolving Tank Cylindrical Steel Tank 6m3 x 7.5kW 2 2 4
Polymer Feeder 0.4kwW 2 2 4
Progress Cavity Pump
Polymer Feed Pump @32 mm x 0.4- 1.2m3/hr x 15m x 0.75kKW 3 3 6
Waste Sludge Mixer Submersible Propeller Mixer 3kW 2 2 4
Thickened Sludge Mixer Vertical type Propeller Mixer 30kW 2 2 4
Piping & Steel works 1lot 1lot 2lots
Cost (RM) 6,319,227 6,319,226 12,638,453
Sludge ’ . L
6 Digestion Digestion Facility - _ - -
Mixer Mechanical mixing type equipped with draft 4 4 8
tube
Gas Holder 2,500m3 1 1 2
Desulfuriser 420m3/hr 1 1 2
Gas Combuster 420m3/hr(15kW + 11kW) 1 1 2
K Centrifugal non-clog type
Digested Sludge Pump 2100 mm x 0.8m3/min x 10m x 7.5kW 2 4
Piping & Steel works llot 1lot 2lots
Cost (RM) 12,272,017 12,272,017 24,544,034
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Phase |

Phase |

Phase Il

Phase Il

Total

Total

No. [Category Facility/Major Equipment Dimensions/Specifications (Ouantity) (Price) (Ouantity) (Price) (Ouantity) (Price)
Sludge . L
7 Dewatering Dewatering Facility
Dewatering press Screw press Dia900mmx450kg/hr
(3.7+1.5)kW 4 3 7
Digested Sludge Mixer Vertical type Propeller Mixer 11kW 2 2 4
Polymer Dissolving Tank Cylindrical Steel Tank 20m3x15kW 2 1 3
Polymer Feeder 0.4kW 2 1 3
Coagulant Storage Tank PE, 18m3 2 0 2
.. _|Progress Cavity Pump
Sludge Feed Pump for Dewateriing @125 mm x 11.33m3/hr x 30m x 11kW 4 3 7
Progress Cavity Pump
Polymer Feed Pump @65 mm x 2-6 m3/hr x 30m x 2.2kW 4 3 !
Progress Cavity Pump
Coagulant Feed Pump @25 mm x 44-132 L/hr x 30m x 0.4kW 2 ° 2
Sludge Cake Hopper 13m3 x 3.0kW 2 0 2
Waste Water Tank Mixer Submersible Propeller Mixer 3kW 2 0 2
Centrifugal non-clog type
Waste Water Pump @200 mm x 3.7m3/min x 20m x 22kKW 2 ° 2
. Pressure Tank Type (Two Centrifugal pumps)
Auto Feed Water Supply Unit @125 mm X 2.5m3/min x 50m X 44kW llot 0 llot
Piping & Steel works 1lot 1lot 2lots
Cost (RM) 12,987,681 9,740,761 22,728 442
Odor -
8 Control Odour Control Facility
Biological Scrubber 120m3/min (Sludge Treatment Facility) 1 0 1
Fan 120m3/min 2 0 2
Piping & Steel works 1lot 1lot 2lots
Cost (RM) 6,322,659 9] 6,322,659
9 General Requirement for Mechanical Works
Cost (RM) 1lot 588,885 1lot 588,885 2lots 1,177,770
10 Miscellaneous Facility
Cost (RM) 1lot 724,389 1lot 724,390 2lots| 1,448,779
11 [Disinfection |Chlorine Distribution Facility
Chlorine Storage Tank PE, 10m3 2 2 4
. Progress Cavity Pump
Chlorine Pump @50 mm x 20m x 0.75kW 8 s 6
Piping & Steel works llot 1lot 2lots
Cost (RM) 475,152 455,362 930,514
Sub-Total Cost (RM) - Mechanical 97,733,235 80,581,875 178,315,110
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No. [Category Facility/Major Equipment Dimensions/Specifications (OPS::t?t\l/) F;Sﬁi;' (thi?itl\ln F;g'?iii)" (OZZ;?:N) (;zg)

(Electrical)

1 Electrical Major Equipment
Sub-station llot| 18,992,400 llot| 18,399,600 2lots| 37,392,000
Pump Station llot| 5,149,000 llot| 3,857,000 2lots| 9,006,000
Clarifier & Aeration Tank llot| 7,220,000 1llot] 6,422,000 2lots| 13,642,000
Blower llot| 4,276,900 llot| 3,349,700 2lots| 7,626,600
Sludge Treatment llot| 8,859,700 1llot] 5,967,900 2lots| 14,827,600
SCADA llot| 5,327,600 llot| 4,115,400 2lots| 9,443,000
Telemetary System 30lots| 11,400,000 Olot 0 30lots| 11,400,000
General Requirement for Electrical Works llot 611,512 1lot 233,808 2lots 845,320
Miscellaneous llot| 1,000,000 1lot 400,000 2lots 1,400,000
Sub-Total Cost (RM) - Electrical 62,837,112 42,745,408 105,582,520

(Mechanical & Electrical)
[TOTAL Cost RM)-M & E 160,570,347 123,327,283 283,897,630
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Appendix I11-6.3 Construstion cost for Sewer

Summary for Sewers, Pump Stations and Manholes (Excluding IST Areas)

Pump Station Jacking Pit
Network (RM MH (RM Total (RM
Catchment W (RM) (RM) (RM) (RM) (RM)
Trunk Sewer 96,390,870 50,168,630 735,000 10,290,000 157,584,500
Cheras Batu 11 82,112,699 10,529,400/ 1,299,541 19,320,000/ 113,261,640
Cheras Jaya 52,080,498 20,219,500/ 1,041,976 15,960,000/ 89,301,974
Kajang 1 29,684,724 10,025,750 656,812 10,360,000 50,727,286
Kajang 3 44,510,505 18,166,200 907,965 14,000,000 77,584,670
Total 304,779,297 109,109,480 4,641,293 69,930,000 488,460,070
Description Unit Quantity Unit Rate Cost (RM)
Testing and Commisioning of Sewers
and CCTV inspection m 106,135 RM 30/m 3,184,050.00
Resurfacing of road pavement (milling ) 5
and 50mm asphaltic concrete) m 34,250 RM70/m 2,397,500.00
Relocation of Utilities - - Lump Sump 20,000,000.00
Connecting of STPs no. 160 10,000 1,600,000
TOTAL 27,181,550.00
GRAND TOTAL RM 515,641,620
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Breakdown of construction cost for trunk sewer and manholes

TRUNK SEWER CONSTRUCTION COST

Diameter Length (m) || Unit Rate (RM/m) Cost (RM)
300mm 263 1,700.00 447,100.00
450mm 515 2,700.00 1,390,500.00
Sub-total 778 1,837,600.00
750mm 620 3,461.00 2,145,820.00
900mm 1,730 4,300.00 7,439,000.00
1050mm 2,450 4,620.00 11,319,000.00
1200mm 2,761 5,000.00 13,805,000.00
1500mm 944 6,000.00 5,664,000.00
1650mm 2,614 6,500.00 16,991,000.00
2000mm 1,872 8,500.00 15,912,000.00
400mm (DI) 545 3,500.00 1,907,500.00
900mm (DI) 1,721 7,950.00 13,681,950.00
1800mm (DI) 474 12,000.00 5,688,000.00
Sub-total 15,731 94,553,270.00
TOTAL 16,509 96,390,870.00
TRUNK SEWER MANHOLES COST
Diameter Length (m) No. of MH M?RUI\;]/I;AE?te Cost (RM) “
300mm 263 5 25,000.00]|
450mm 515 7 35,000.00]|
750mm 620 8 40,000.00]|
900mm 1,730 18 90,000.00|
1050mm 2,450 25 5,000.00 125,000.00||
1200mm 2,761 28 140,000.00]|
1500mm 944 10 50,000.00]|
1650mm 2,614 27 135,000.00]|
2000mm 1,872 19 95,000.00
400mm (DI) 545
900mm (DlI) 1,721 N/A
1800mm (DI) 474
16,509 147 5,000 735,000
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CHERAS BATU 11 SUB-CATCHMENT

Diameter Length (m) || Unit Rate (RM/m) Cost (RM)
225mm 7,152 1,545 11,049,840
300mm 2,931 1,648 4,830,288
375mm 2,201 1,751 3,853,951
400mm 1,668 2,266 3,779,688
450mm 472 2,575 1,215,400
500mm 3,504 2,781 9,744,624
525mm 0 2,900 0
600mm 4,123 3,090 12,740,070
700mm 0 3,296 0
750mm 4,898 3,461 16,950,998
900mm 1,758 4,120 7,242,960
1050mm 519 4,620 2,397,780
100mm (DI) 0 1,350 0
150mm (DI) 0 1,800 0
200mm (DI) 1,219 2,100 2,559,900
300mm (DI) 0 2,750 0
400mm (D) 250 3,400 850,000
500mm (DI) 0 4,010 0
600mm (DI) 0 4,620 0
900mm (DI) 616 7,950 4,897,200
31,311 82,112,699

CHERAS JAYA SUB-CATCHMENT

Diameter Length (m) || Unit Rate (RM/m) Cost (RM)
225mm 7,859 1,545 12,142,155
300mm 2,594 1,648 4,274,912
375mm 701 1,751 1,227,451
400mm 325 2,266 736,450
450mm 752 2,575 1,936,400
500mm 698 2,781 1,941,138
525mm 0 2,900 0
600mm 1,399 3,090 4,322,910
700mm 2,341 3,296 7,715,936
750mm 620 3,461 2,145,696
900mm 211 4,120 869,320
1050mm 1,674 4,620 7,733,880
100mm (DI) 0 1,350 0
150mm (D) 466 1,800 838,800
200mm (DI) 471 2,100 989,100
300mm (DI) 0 2,750 0
400mm (DI) 0 3,400 0
500mm (DI) 243 4,010 974,430
600mm (DI) 916 4,620 4,231,920
800mm (DI) 0 7,000 0
900mm (DI) 0 7,950 0
21,270 52,080,498
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KAJANG 1

SUB-CATCHMENT

Diameter Length (m) || Unit Rate (RM/m) Cost (RM)
225mm 6,069 1,545 9,376,605
300mm 1,460 1,648 2,406,080
375mm 485 1,751 849,235
400mm 0 2,266 0
450mm 2,245 2,575 5,780,875
500mm 382 2,781 1,062,342
525mm 935 2,900 2,711,500
600mm 0 3,090 0
700mm 244 3,296 804,224
750mm 779 3,461 2,695,963
900mm 0 4,120 0

100mm (D) 116 1,350 156,600
150mm (DI) 0 1,800 0
200mm (DI) 0 2,100 0
300mm (DI) 634 2,750 1,743,500
400mm (DI) 617 3,400 2,097,800
500mm (DI) 0 4,010 0
600mm (DI) 0 4,620 0
800mm (DI) 0 7,000 0
13,966 29,684,724
KAJANG 3 SUB-CATCHMENT

Diameter Length (m) || Unit Rate (RM/m) Cost (RM)
225mm 12,700 1,545 19,621,500
300mm 2,581 1,648 4,253,488
375mm 1,475 1,751 2,582,725
400mm 0 2,266 0
450mm 65 2,575 167,375
500mm 909 2,781 2,527,929
525mm 0 2,900 0
600mm 232 3,090 716,880
700mm 507 3,296 1,671,072
750mm 1,533 3,461 5,305,406
900mm 119 4,120 490,280

100mm (DI) 1,280 1,350 1,728,000
150mm (DI) 0 1,800 0
200mm (DI) 0 2,100 0
300mm (DI) 399 2,750 1,097,250
400mm (DI) 1,279 3,400 4,348,600
500mm (DI) 0 4,010 0
600mm (DI) 0 4,620 0
800mm (DI) 0 7,000 0
900mm (DI) 0 7,950 0

23,079 44,510,505
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Breakdown of construction cost for manholes by catchment

CHERAS BATU 11 SUB-CATCHMENT

Diameter Length (m) [[ No. of MH [[ MH Size M?Rﬁll&ﬁite Exc(ava\jl;lon Cost (RM)
225mm 7,152 85 1,200 3,244 130 286,756
300mm 2,931 35 1,200 3,244 130 118,076
375mm 2,201 25 1,500 3,650 203 96,313
400mm 1,668 20 1,500 3,650 203 77,050
450mm 472 10 1,500 3,650 203 38,525
500mm 3,504 40 1,500 3,650 203 154,100
525mm 0 0 1,500 3,650 0 0
600mm 4,123 40 1,800 3,759 292 162,024
700mm 0 0 1,800 3,759 292 0
750mm 4,898 55 1,800 3,759 292 222,783
900mm 1,758 25 1,800 3,759 292 101,265
1050mm 519 10 2,100 3,868 397 42,649

100mm (DI) 0

150mm (DI) 0

200mm (DI) 1,219

300mm (DI) 0

N/A

400mm (DI) 250

500mm (DI) 0

600mm (DI) 0

900mm (DI) 616

31,311 345 | i | [ 1,299,541
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CHERAS JAYA SUB-CATCHMENT

Diameter Length (m) [[ No. of MH [[ MH Size M?Rﬁll&ﬁite EXC(;VJ;IOH Cost (RM)
225mm 7,859 100 1,200 3,244 130 337,360
300mm 2,594 50 1,200 3,244 130 168,680
375mm 701 10 1,500 3,650 203 38,525
400mm 325 10 1,500 3,650 203 38,525
450mm 752 20 1,500 3,650 203 77,050
500mm 698 15 1,500 3,650 203 57,788
525mm 0 0 1,500 3,650 0 0
600mm 1,399 20 1,800 3,759 292 81,012
700mm 2,341 40 1,800 3,759 292 162,024
750mm 620 10 1,800 3,759 292 40,506
900mm 211 10 1,800 3,759 292 40,506
1050mm 1,674 0 2,100 3,868 397 0
100mm (DI) 0
150mm (DI) 466
200mm (DI) 471
300mm (DI) 0
400mm (DI) 0 N/A
500mm (DI) 243
600mm (DI) 916
800mm (DI) 0
900mm (DI) 0
21,270 285 | I I | 1,041,976
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KAJANG 1 SUB-CATCHMENT

Diameter Length (m) [[ No. of MH [[ MH Size M?Rﬁll&ﬁite EXC(;VJ;IOH Cost (RM)
225mm 6,069 100 1,200 3,244 130 337,360
300mm 1,460 25 1,200 3,244 130 84,340
375mm 485 10 1,500 3,650 203 38,525
400mm 0 0 1,500 3,650 0 0
450mm 2,245 10 1,500 3,650 203 38,525
500mm 382 10 1,500 3,650 203 38,525
525mm 935 10 1,500 3,650 203 38,525
600mm 0 0 1,800 3,759 0 0
700mm 244 10 1,800 3,759 292 40,506
750mm 779 10 1,800 3,759 292 40,506
900mm 0 0 1,800 3,759 0 0

100mm (DI) 116

150mm (DI) 0

200mm (DI) 0

300mm (D) 634 N/A
400mm (DI) 617

500mm (DI) 0

600mm (DI) 0

800mm (DI) 0

13,966 185 | i | [ 656,812
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KAJANG 3 SUB-CATCHMENT

Diameter Length (m) [[ No. of MH [[ MH Size M?Rﬁll&ﬁite EXC(;VJ;IOH Cost (RM)
225mm 12,700 120 1,200 3,244 130 404,832
300mm 2,581 20 1,200 3,244 130 67,472
375mm 1,475 35 1,500 3,650 203 134,838
400mm 0 0 1,500 3,650 203 0
450mm 65 0 1,500 3,650 203 0
500mm 909 15 1,500 3,650 203 57,788
525mm 0 0 1,500 3,650 0 0
600mm 232 15 1,800 3,759 292 60,759
700mm 507 10 1,800 3,759 292 40,506
750mm 1,533 35 1,800 3,759 292 141,771
900mm 119 0 1,800 3,759 0 0

100mm (DI) 1,280
150mm (DI) 0
200mm (DI) 0
300mm (D) 399
400mm (DI) 1,279 N/A
500mm (DI) 0
600mm (DI) 0
800mm (DI) 0
900mm (DI) 0
23,079 250 |l i | [ 907,965
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Breakdown of construction cost for network pump station (NPS) by catchment

Trunk Sewer

PS PE Dia (mm) Rate (RM/PE) Total (RM)
HLT 271 112,000 800 70 7,840,000
HLT 165 426,859 1600 70 29,880,130
HLT 280 25,170 400 150 3,775,500
HLT 245 123,900 900 70 8,673,000

Total 50,168,630
CHERAS BATU 11 SUB-CATCHMENT

PS PE Dia (mm) Rate (RM/PE) Total (RM)
HLT 035 5,500 200 400 2,200,000
HLT 037 4,000 200 400 1,600,000
HLT 043 5,000 200 400 2,000,000
HLT 162 19,500 400 150 2,925,000
HLT 133 4,511 200 400 1,804,400
HLT 271 Trunk Sewer

Total i 10,529,400||
CHERAS JAYA SUB-CATCHMENT

PS PE Dia (mm) Rate (RM/PE) Total (RM)
HLT 081 56,233 600 100 5,623,300
HLT 165 Trunk Sewer
HLT 202 4,500 200 400 1,800,000
HLT 203 29,850 500 150 4,477,500
HLT 205 2,125 150 500 1,062,500
HLT 272 72,562 600 100 7,256,200

Total 20,219,500
KAJANG 1 SUB-CATCHMENT

PS PE Dia (mm) Rate (RM/PE) Total (RM)
HLT 096 1,435 100 500 717,500
HLT 128 10,300 300 300 3,090,000
HLT 190 21,310 400 150 3,196,500
HLT 213 20,145 400 150 3,021,750
HLT 280 Trunk Sewer

Total i 10,025,750||
KAJANG 3 SUB-CATCHMENT

PS PE Dia (mm) Rate (RM/PE) Total (RM)
HLT 021 19,939 400 150 2,990,850
HLT 023 9,615 300 350 3,365,250
HLT 083 27,914 400 150 4,187,100
HLT 197 3,600 200 500 1,800,000
HLT 143 905 100 300 271,500
HLT 209 21,680 400 150 3,252,000
HLT 099 12,500 300 150 1,875,000
HLT 119 1,415 100 300 424,500
HLT 245 Trunk Sewer

Total 18,166,200
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Appendix 111-6.4 Basic Design Schedule

Work Item Period Basic Design Period Remarks
(Month) [ 1 T2 T3T4[5]6][7]8

Bacic Design

< Review of Sewerage Plan & Topographic Survey/ Soil Investigation (Boring) >
BD-1 |Review of Sewerage Area 03 @n Review of PPP F/S
BD-2 |Review of Sewerage Population 0.3 u Review of PPP F/S
BD-3 |Review of Sewerage Flow 0.3 u Review of PPP F/S
BD-4 |Review of Inflow and Treated Water Quality 0.3 o Review of PPP F/S
BD-5 |Investigation of Existing STP 1.0 —‘ Review of PPP F/S
BD-6 |Soil Investigation (Boring) 5.0 # Included sub contract period
BD-7 |Topographic Survey 5.0 e — Included sub contract period

<stP>
BD-8 |Selection of Treatment Method 0.3 u
BD-9 |Design Criteria 0.5 -

BD-10 |Capacity Calculation 0.5 =

BD-11 [Hydraulic Calculation 0.5 -

BD-12 [Study of Facility Arrangement 0.5 -

BD-13 [Mechanical Equipment Design 2.0 h

BD-14 [List of Mechanical Equipment 1.0 h

BD-15 [Electrical Equipment Design 2.0 A

BD-16 [Monitoring System Design 1.0 *

BD-17 |Study of Facility Foundation (STP) 1.0 *

BD-18 |Preparation of Basic Design Drawing 3.0 —

BD-19 [Quantity Survey (STP) 1.0 [ —

< Sewer Pipe Design>

BD-20 |Design Criteria for Sewer Pipe Design 0.5 |m

BD-21 |Underground Utility Investigation 3.0 F

BD-22 |Selection of Sewer Route 3.0 *h EEEEN

BD-23 [Pipe Flow Calculation 1.0 =

BD-24 [Preparation of Plan & Profile Drawing 4.0 —

BD-25 [Study of Pipe Installation Method 1.0 [ —

BD-26 |Capacity & Hydraulic Calculation of Pump Station 1.0 —

BD-27 |Capacity & Hydraulic Calculation of MPS 1.0 ——

BD-28 |Mechanical Design for Pump Equipment 1.0 —

BD-29 [Electrical Design for Pump Equipment 1.0 h

BD-30 |Preparation of Basic Design Drawing for PS & MPS 2.0 #

BD-31|Quantity Survey (Pipe/Pump Station/MPS) 1.0 f—

<EIA, BOQ & Specification>

BD-32 [Social-Environmental Consideration 1.0 - - Submission/Approval of EIA

BD-33 [Preparation of Operation & Maintenance Plan 0.5 P

BD-34 |Preparation of PQ Document 1.0 h

BD-35 [Preparation of Rough Construction Cost 2.0  —_—

BD-36 |Preparation of Implementation Plan 0.5 P

BD-37 [Preparation of Specification 3.0 *

BD-38 |Preparation of Bidding Document 1.5 *
|
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Appendix I11-6.5 Breakdown of O&M Cost

OPEX Assumption for Model Project
Major items of STP OPEX are Chlorine (for disinfection), Polymer (for coagulant), Labor, Repair,

Electricity, Sludge Disposal, and others.

We regarded Labor as the fixed costs and others as variable costs. (Of course, Labor costs in Phase-1 and
Phase-2 are different.)

For the variable costs projection, we estimated the ultimate amount of each variable cost, then calculated
average variable cost (per PE). Once we get the per PE cost, each year’s variable cost can be calculated in

accordance with the PE projection.

1. Labor costs
<The 1% phase>

Position Number Monthly costs ' Annual costs
per person (in total numbers)
Head 1 RM 7,000 RM 84,000
Supervisor 2 RM 6,000 RM 144,000
Engineer 2 RM 4,000 RM 96,000
Pump operator 2 RM 3,000 RM 72,000
Sewage operator 12 RM 3,000 RM 432,000
Sludge operator 11 RM 3,000 RM 396,000
Driver 2 RM 1,500 RM 36,000
Worker 7 RM 1,500 RM 126,000
Guard 2 RM 1,500 RM 36,000
TOTAL RM 1,422,000
<The 2™ phase>

Position Number M}?:rt }Il)leyrscc?lfts (inlA‘:cr)ltralllllEIllluCrgls)t:rs)
Head 1 RM 7,000 RM 84,000
Supervisor 3(+1) RM 6,000 RM 216,000
Engineer 2 RM 4,000 RM 96,000
Pump operator 2 RM 3,000 RM 72,000
Sewage operator 17 (+5) RM 3,000 RM 612,000
Sludge operator 16 (+5) RM 3,000 RM 576,000
Driver 2 RM 1,500 RM 36,000
Worker 10 (+3) RM 1,500 RM 180,000
Guard 3 (+1) RM 1,500 RM 54,000
TOTAL RM 1,926,000
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2. Chlorine costs

Dosage rate : 2.0 mg/I

Required amount : 207,000 my/day x 2.0 x 10~ = 414.0 kg/day

414.0 kg/day x 365 days x RM17.5/kg = RM 2,644,425 /year
RM 2,644,425 x 80% load = RM 2,115,540 (RM 2.3/PE/year)

3. Polymer costs
For thickener

Dosage rate : 4.0 kg/DS ton

Required amount : Dry Sludge of 34,952 kg/day x 4.0 x 10~ = 139.8 kg/day

139.8 kg/day x 365 x 20 RM/kg = 1,020,540 RM/year
RM 1,020,540/year x 80% load = RM 816,432/year

For dewatering

Dosage rate : 15.0 kg/DS ton

Required amount : Dry Sludge of 32,978 kg/day x 15.0 x 107 = 494.6 kg/day

494.6 kg/day x 365 x 20 RM/kg = 3,610,580 RM/year

RM 3,610,580/year x 80% load = RM 2,888,464

RM 816,432 + RM 2,888,464 = RM 3,704,896/year

4. Electricity costs

ety | Qpmt | Eleiy | Opemion

Sewage Lift Pump 250.0 kw 6 units 1,500.0 kw 12h
Auto Screen 3.7 kw 6 units 222 kw 3h
Return Sludge Pump 22.0 kw 8 units 176.0 kw 24h
Excess Sludge Pump 3.7kw 4 units 14.8 kw 16h
Sludge Collector (Primary Clarifier) 0.75 kw 16 units 12.0 kw 24h
Blower 150.0 kw 6 units 900.0 kw 24h
Mixer 1 8.0 kw 8 units 64 kw 24h
Mixer 2 12.0 kw 8 units 96 kw 24h
Circulation Pump 22.0 kw 16 units 352.0 kw 24h
Sludge Collector (Secondary Clarifier) 2.2 kw 16 units 352 kw 24h
Mechanical thickener 6.0 kw 5 units 30.0 kw 16h
Digester Stirrer 22.0 kw 8 units 176.0 kw 24h
Digested Sludge Dewatering Unit 5.2 kw 6 units 31.2 kw 16h
Total 3,409 kw
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1,500 x 12/24 + 22.2 x 3/24 + (176+12+900+64+96+352+35.2+176) x 24/24 + (14.8 + 30 + 31.2) x
16/24
=2,614.6 kwh
2,614.6 kwh + 522.9 kwh (miscellaneous, 20%) = about 3,137 kwh
3,137 kwh x 24hours x 365days x 0.377 RM/kwh = 10,360,005 RM/year (12.4 RM/PE/year)
RM 10,360,005 /year x 80% load = RM 8,288,004 /year

5. Sludge disposal costs

10

Sludge amount : 148 m’/day

Sludge disposal cost : 148 m’/day x 365 days x 175 RM/m’ = 9,453,500 RM/year

In our model project, we will utilize the sludge after dewatering process for fertilizer use. We don’t
assume the revenues from these fertilizer sales, but at least we assume the sludge will be taken over

without any charge, while JPP project will have to bear the sludge disposal costs.

Repair costs
0.1% of Civil cost and 0.5% of M&E cost
0.1% x RM 214,463,913 + 0.5% x RM 216,292,204 = RM 1,295,925/year

Others (Fixed cost + Variable cost) x 10% = RM 17,330,365 x 10% = RM 1,733,037
Contingency (10%) RM 1,906,340

Pump Stations (for ultimate cost)
- Electricity: RM 5,713,000

- Screening: RM 96,000

- Repairr RM 286,000

- Others: RM 305,000

- Total: RM 6,400,000

Sewer Pipe
- Cleaning of Pipe for Outsource: RM 192,000
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