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TV —y Y Bl b, FTAE - #ASECYUTIBEHNEYOBMA Do ko 57—, 7
*y b 2z or il (Buiterworth,”Bukit Mertajam Metropolitan Area ) it~ 3
( Pulau Pinang ) ® % = A 2 ) — & ( Province Wellesley ) ICfLB L TV 3,

SR ERRFH L2~ v — v v U OMRBEIXBIBBA ( Federal Government ) . HE A
( State Government ) , i BAF ( Local Government ) KB T A2HEMBTH oo ZHhICT
ESnT, BCERE . TR~ LT 2o

~Vv—vr R I3MnLEAMBER TS ), RERMEATE(BE)o s L kR, Thab
ZAHAERREP L VB bBRH I ABHOTICABAE AN, MEF IFTBRICD LT
Bc BB EREZRAMBBA LN, ¥ 22221 H ST -0 LEMBEF LUEFKE
MBI, fTBEEl -2 TWwbo

EE2 v 3y 7 —aTh (Kuala Lumpur ) THE L ARMBRB O 2 BlAo¥0 L Db T
b bo

Economic Planning Unit { EPU) ' # &  BEREHEO 2B OPRBYW T DH - T, Mation-
m?mmmDWMm&OmmmmDMﬂwﬂb#h%o%HTK'%K%%@?ﬁﬁT@E%
BOTH 5,

Ministry of Health | T/KBECHE T 2HEFNE2PIHEAE T 54 TH b, 8 H3%00 Sekaraja-
sekran &, WHO 2 LIREEIN T W5 Lauriault EAFIB/L TWwae = v — v yEROMBEFH
MIMEBTE Do |

Ministry of Science and Technolegy ! 2O &, 19744 Environmental Act i@ =
# T2 b Enviornment Division 238 1 bheo RAHY  XKEBWYLoADOEH T 2% T
bho KECHLTRELLT, THRHAKERER-TEY, T 28BETH, v v HMHETISHH
LOMKOWMKAZERLREPTD Y, FRAEEOTIHBIHKC OV CRABRCELE L RIT N
LDOBMETH Ao

Ministry of Local Government and Federal Territory : BIEMBEHEDR, BCRNTini
Labh, vxra) —REBLTW20T, REXBIMNE LVHFTRFOVrTiTabhbT
LTy, FORDOMBRERBEBLALZS, TORPYLOVWTRHETLZ Vo

—H, LEERHETHEF o NTOP b 2MBEA HEBN, M L 085 BT O FTH#
BR800k b Tha, ‘ '

(1) State Economic Planning Unit :

(2) Public Works Department



(3) Drainage and Irrigation Department

(4) Medical and Health Department

{5) 'Town and Country Planning

(6) Chemistry Department ( Laboratory )

{(7) State Water Authority

(8) Labor Department

{9) Survey Department

0 TLocal Government.Province Wellesley

an Pen.ang Development Corporation

Ebhc, NAMBERE LTRERCEMLA» oTh EL, XPELTTE 5 KD 2o THM
LAFBRInEELsbh2BMLELTR, 2¥0L5%2b00dbfbhide

Ministry of Primary Industries

Ministry of Lands and Mines ( Geological Survey Department )

Ministry of Trade and Industry

Ministry of Agriculture and Rural Development _( Drainage and Irrigation Department,
Fisheries Division and Majuikan )

Marine Department

Malaysian Meteorological Service {Main Meteorological Office,Climateological Division,

Hydrometeorology Division, Agrometeorology Division )
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BEOKREORE ( AANKE~v4 AOHAM 325102 ) Thdoko (8EF 2 TIL19654F
OWETE I AL IVOERFBIELEE8METH oo )
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jasekran KOBACEE 1R 75 » TEH Y00 FMS (WH ), FL2WTH 2200~2300F5M
$ (HMA), FIRTH2EM S OB THRAERANR TV S,

MBS L O % 5 B e 61C, B2 Uw v —v ¥ BIRMETOLME L EBHC LT,
K7 265000 5MS0 o b, MEMB265%, BLKE0%. B HE219%, AfkY
#103%, BHHE-IM74%, B - BEL1562%, TOM107 2REUHTHN TR, TO
ﬁ@?ﬁlﬂ@.i-T#ﬁmﬂ©§%©ﬁbK.E?V*V%ﬁ&KﬁLLﬁEMOEMs.
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hTwnag, JAAEFETHE T o0 _
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Ar {192k}, ABBHE R~ Vv -FELCHWLABRCEZRRE LTV 5o BPRIET LT
B’ 1,8007 4 —~F (550m) Thdo 1968HFOHETHY s~ 2V THOKHG6S5 %A
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HMEREAT, TREGHROBMCMEBLT, =22 -7 v b L R74 2V F 4225,
HEBIN, EFIEABRLTW20L 080T TS 5,

Kuala Lumpur : D.Balfour and Sons in association with Malaysia International Consulta=~
nts Sdn, Bhd, Kerajaan Malaysia» Preparation of a Master Plan for Sewerage and Sewage
Disposal for Kuala Lumpur and Bavirons

Ipoh : ENBEX of New Zealand, 1974, Municipality of Ipoh Sewerage Feasibility Study

George Town @ Proctor & Redfern International Ltd. Gonsulting Engineer, Tronto, Cana-
da, 1968, Qeorge Town Sewerage Study _
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(1) ~av=274AFMBHAHE BMRHAME 150000 A

(2 ~2=rFrLEMTF 320ha

3) 794 (4#v254)THBHE 2250ha
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(0 ~¥rB—7374MBEHE
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ABARTD B0 BRAFBCHRT 2TOMOBEAT b L, &5, RS, Ello Lok
B (Sullage ) EFL, TO% EBABICKIL TR ®, KEBRO—REE- TR Do
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KPR T 50N —RT 5 L BBACE»Z VHEATVWD L5 TH LA, BHEW G
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(1) $1REAEHE(1976~198148)
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(2 2R »EFE (1981 ~19864 )
Basinll : ¥ > « x5 4 & THX
754 THME
(3) 3K, &4 WEE
Basin [ ¢ ( BH{EQKEIER )
BasinV | ( RTE K E1% )

C OFE TEBERTAHKES L UKFAIEL O FeT 2HMNBRHZT 222G, &
B ZEAOHETYRTICLEHF L LT, RO ELER, FRoRMaLER
( Stabilizaton Pond ) 4 L WMERHBC I 2 WM EE B L LTHRAT OHNHEEILWEL
Tw b,
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SCOPE OF WORK
FOR
THE SEWERAGE AND DRAINAGE SYSTEM VPROJECT IN
BUTTERWORTH/BUKIT MERTAJAM METROPOLITAN AREA
IN MALAYSIA

L INTRODUCTION

In response to the request made by the Government of Malaysia for technical
cooperation in conducting a study necessary for preparing Master Plan and a Feasi-
bility Study on the Sewerage and Drainage System Project in Butterworth/Bukit
Mertajam Metoropolitan Area, the Government of Japan agreed to offer the service
of Japanese expert team for the studies to be carried out in the project site and the
transfer of knowledge to the Counterpart who appointed by the Government of Malay-
sia, in accordance with laws and regulation in force in Japan. The Japan International
Cooperation Agency (JICA), the official agency responsible for implementation of
technical cooperation programmes of the Government of Japan, will carry out the
studles in close cooperation with the authorities concerned of the Government of

Malaysia.

IL OBJECTIVE OF THE STUDY

The Government of Japan conducted the Preliminary Survey on the Sewerage
and drainage System Project in Butterworth/Bukit Mertajam Metoropolitan Area in
May, 1976. Based on the results of this Survey, JICA will carry out the study for
preparing the Master Plan and the Feasibility study on the first priority project which
will be selected by the Government of Malaysia, from among the projects recom-

mended by the Master Plan Study.

III. CONTENTS OF THE STUDY

1. Master Plan Study
1-1. Data collection and analysis
(details of data and materials are as in Annex Sheet (A))

1-2, Establishment of the target year for planning

—18—



1-3.
1-4.

1-35,
1-6.
1-7.

1-8.
1-9.
1-10,
1-11.

1-12,

1-13.
1-14.

Definition of survey area for planning and population to be served
Designation of sewerage system, drainage system and treatment process
(including industrial waste)

Required facilities

Construction method and materials

Avaijlability of construction materials and manpower for construction,
operation and maini:ehance

Rough estimation of costs for construction, operation and maintenance
Implementation programme

Rough estimation of benefits

Costs and benefits analysis

Studies of organization, operation and managements plans

Priority of the project

Revision and supplementation

Feasibility Study

2-1,
2-2,
2-3,
2-4,
2-5.
2-6.

2-7.
2-8,
2-9,
2-10.
2-11.
2-12,

Definition of project area

Study on industrial waste

Required facilities

Layouts of the facilities

Construction schedule

Study of construction fnaterials and labour force and study of construction
ability of local contractors

Studies of administration ability for construction

Estimation of construction, operation and maintenance costs
Estimation of benefits

Economic and financial analyses

Studies of organization, operation and managefnént plan

Environmental assessment



Iv. REPORTS

JICA will prepare and submit the following reports to the Government of

Malaysia in the course of the Master Plan Study and the Feasibility Study.

1, ‘Inception Report
coples

at the beginning of the field survey of the Master Plan Study

2, Progress Report
copies

at the end of the field survey of the Master Plan Study

3. Interim Report
copies respectively
within 4 months (for Master Plan Study) and 5 months (for Feasibility Study)
after the completion of the field survey of the studies
The Government of Malaysia will provide JICA with its comments within

one month after the receipt of the Interim Report respectively.

4. Draft Final Report
copies respectively
within 3 months after the receipt of the comments on the Interim Report
respectively
The Government of Malaysia will provide JICA with its comments within

one month after the receipt of the Draft Final Report of the Master Plan
Study

5. Final Report
copies respectively
within 3 months after the receipt of the Comments on the Draft Final
Report of the Master Plan Study |
within 2 months after the completion of the explanation on the Draft Final

Report of the Feasibility Study to the Government of Malaysia



V.

A28

UNDERTAKINGS OF THE GOVERNMENT 'OF MALAYSIA
The Government of Malaysia agrees, |

“To provide the Study Team with the data and information concerned for

the study {annex sheet A) .

To exempt the Team from taxed and duties for materials, equipment and
personal effects brought into Malaysia by the Team that it normally ex-

tends to Colombo Plan expert

To appoint counterpart personnel (officials/engineefs) to thé Team during

the survey period

To provide the Team with suitable office and laboratory space with neces-

sary equ.ipment for the studies

To make arrangements for the Team to bring the data and materials con-

cerning the study to Japan

UNDERTAKINGS OF THE GOVERNMENT OF JAPAN

The Government of Japan agrees,

To transfer the knowledge of the Malaysiaﬁ counterpart person'nels during

the field s ui‘vey

To provide the materials and equipments necessary for the studies which

are not provided by the Government of Malaysia,



ANNEX (A)

Data and materials to be provided by the Government.

1,

3.

Population
a. Population (total; age-group) and its Annual Change (in Malaysia; in other
cities)
b. Population (total; age-group) by the Administrative District and its Annual
change ... Province Wellesley, Butterworth, Bukit Mertajam

Population and Density by District
d. Daytime Population by District

Industry
a. Employed Persons by Sectors of Industry and their Change
b. Kind and Size of Industries
c. Water Consumption by Industries
d. Distribution Map of Major Factories
e. List of Major Factories

Area, Number of Employee, Main Product, Raw Material, Production
Method, Yearly or Monthly Shipment, Water Consumption, (Total, Process,
Daily or Seasonal Change, etc. ), Quantity and Quality of Wastewater
(Total, Prbcess, Daily, Seasonal Change), Wastewater treatment Facilities

(Specification and Effect) etc.

Land Use

a, Existing Land Use Map
residential
commercial
industrial
recreational
open space
others

b. Existing Road Network (in map)

c. Type of Houses in the project area

d. Present Distribution of Floor Space by Use and District
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b.

Location of Main Buildings (office, hotel, school, medical institution and

other public buildings)

City Planning

Future Population
Future Employed Persons by Sector of Industry
Future Demand of Land by Use
Land Use Plan
Networks of Road and Railway
Future Development Plan
new town

re-development plan

Investigation of the Present Wastewater Treatment Facilities, Sewerage and

Drainage System

Historical Development of the Systems

Role and Function expected for the Systems

the Existing Facilities (Domestic, Human Excreta, Industrial etc. )
Current State of influent and effluent Wastewater

Current State of Maintenance

the QOrganization _

Management and the Sewer Service Charge

Master Plan prepared by WHO Expert

Investigation of Natural Water Courses

Meteorological Observation
temperature
precipitation, intensity of rainfall
direction and velocity of wind
relative humidity
quantity of evaporation

River and Canal
water usage
water level
water velocity and quantity

water quality



P

Channel (small drainage system}
. qila;'ntit.y' and quality |
Sea, Coastal, Tidal
usage
tlde, current direction and velocity
water quality
bathymetry, hydrography and benthic conditions
Ground Water
| usage
level of ground water

water quality

Related Maps and Drawings
Topographical Map of the Administrative Districts and the Project
District (scale; 1/25,000, 1/10,000 + 1/2, 500)
Drawing of the Existing System
drainage system including rivers and lcanals, polders
pumping station

sewerage system and treatment facilities

Micellaneous
Laws and Regulations concerning
city planning
building code
water supply and its source (distribution network)
water quality standards
water pollution control
regulations on plant effluent discharge
others

Statistics on Occurrence of Communicable Diseases (water-borne epidemical
diseases)
Statistical Year Book of Malaysia, Penang and Province of Wellesley
Others |
The third Malaysia Plan

Development Plans for the Project area

Other: related materials

—24—



6. ARTMERMICH 7% o COREIIE

6—1 WE®ER
1) 7 — 2 OURIR & BT

T—128ROT ko
2) EEBEBERORSE

THEKE 19808 LT5L, 20004 2B & T2ONLINEEL D, HPO-v—vr
MORBEL1995F T BELELTWwDBOT, Inception Report DITEREFIK, ~v—vrfilL
BELT, WHCLT» BB DL, BHETTOLELZS, = Vv — it &b O Suggestionidx
hofo
3) HEREOC R DOPEXREVCABAOORE _

=V — v X ROREIC X % Metropolitan Areas of Butterworth and Bukit—Mertajam % Plan
YER @ 72> D Survey Area b F 5o ZT® Survey Area DL 4 3.5 sq. Mile (1126kn%)TD
Ao ' .

AQEC2nTE, =v—vYHO 19954545000 AOHEEMAS L2, 1—-2) 0L K
2000 F BEERLTABACEE T BOT, COFHBRBE~Vv ¥ HiKBh, Ma-
ster Plan fERREFICHMRB LW T2 (AFWTIRE L, ~v—-vYHloBMEL Rz h
Hrv—vYREBRBLTERE—KIE D)o :

4) FABY AT 4, PRV AT LARCLBHROBE ( THHKLSHT)
© s
4) MAMFEHFEAE LT, Storm Waler & Sull.;ige and Human Waste & % 4Bt 3 % Separate
Systemé T H50NRLVEEL By =V — Y@ ( Province Wellesley ) 3B ERTH - %o
o) HKEETH, RFOHKRE T A2XETIER T &0
) THRHFRKABREHZI %2 2% 27252 Lo
(® Drainage System {(#fk~ =27 &)

1) Praif, Juru MoHFIRBHBEOAE LN, dhdtoftEt kBRI E LT
BT ko T/, Praifiit 2T Barrage P E» 20T, XPEHA X TOEHFEAFLT,

Z N7 Bntlerworth O KEIEC O L 9 2B E DA, B THRIH T2 L0
2) RFOHKBLOWT, TRAXDPEATHIZLET B, TOWHHEFLCO2NWT, toi 2
FRTELrT» e EBRHOC Lo
) Butterworth M OB AKFIEE < v — A Il © Priority BB THYNo L L, HikHios &
BHEBHTH-T, TOBMBVWHEBREC LT LWO T, +24%2sMHF 2725 Lo 8RO
Alternatives ZfED ., B basin O K2 X, Pump RO, o MB L, 8B, #FEHO



BE, StorageOFELA EC 2N THIFBLEMA L. Interim Report BHOKIC, ~v—v
TR LBBELT, RE2L0H240EF 50
@ Sewerage Systen

4) W TRETRELHETMW LT T Lo Pipe ©QEL, Qarbage) HAKOMAZHLETA L 58HE
QT ko

o) Basin ¥R BHECY 5T, HE, Mukim, fIRoMBEE+AERBLTCBD AT Lo WHOD
Proposal X, CORE—ICOE8FEL LB THS %0

») BEfE® Septic Tank (Human Wastes ) OHRA L5, BEFE © Oxidation Pond ®iERH, Eik%
EigntRrpoT L,

=) MBEOWTRBROMSHRE, [, #HFEH, Bl LUCESETER, LB OFTHKE
EECTARBLTIRERETDE Lo MHEOVWTREMRBESS D, TOMELERD
zio (HBBOUBORBROVWTRRENLE R LW ED <O Suggection Bd 5 e )
@ Industrial Wastes Disposal '

4) THHACOWTE, BBOF— 2555 Ty s BEEEGTLC Lo CORR
& Inception Report B OB = v — v YR LITAYDOT Lo

o) KHPEE Master Plan fElO BRICIE4T% 9 # . Ohemical Dept, OB ERKRERAB T 5. 8
KEOWEDS ., Master Plan EOBRCET2 b3, KBRARETECRET 2o

N BEEOWTE, BHGE, BHNE (HBRELEEE ) REABNELLALZOT, 7
¥4 — 1+ ¥#& X O Chemical Dept, O XEWERR, L. FIHEWEE+IHMYM L, Interim Re-
port ORHOBE~ V- v A L BB B0

=) WIISORRL IVERKEOHELHE

B EEEROC Lo

5) HBLTHMER
® TAHFB|RICOWT, REBOEREITAETZ 90
® FEE(HR1:10000BE) €Basin OES . TEHM, # > 748, LBfakk, Pk
ZERHARLARBREEROC Lo

6) BUHFELEH
@O ‘BBHFHRELC2WTHE, BTKLE BBOKRBORE, ¥— ) »I/F—s2 B0 54,
CHPETERERBEDC &o
@ BHECDWTR, Local, TAFTHEZLO & TE2AXTHEABTLLIREOT Lo 7, B
EEMAREOX e HBCT AT Lo

7) BMOAFURMECRE #HEROLBLOHEHN

¥ Tryiy—1t Eﬂﬁ@?ﬂ@ﬂ Inception Report fHHMC B EMORE T L THF (T &o

—26— -



® m&ﬁﬂmowrmxﬁam
® Manpower rcom—c e Dngmeer- Technician Operator % Elftﬂ"‘d“'cﬁtﬂ@ z Lo
8) @& WHEEO L0 OBERAOEH
® ﬁ&ﬁmomfﬁ B AEBEERO C Lo RORHR, FIFRLECDONWTH, =
vevrfltBBoT Lo
@ #HETERCOVTH, AR, ENR, BHEz CAFCHHL, RIrEHFD 2o
@ i'ﬁﬁ@ﬁtﬂﬂAlter;;tives _%n-%’ﬂVC:Dh"C Interim Report 0B LB LAzL0 T, B
BEC DT, EWERSBAKETE 5 C o
ﬁm%ﬁ#&mﬁb@%%ﬁﬁ®%%d$%ﬁ&®%ﬁ@ 2ThH Do
9) SEAEEE | |
7V—V*M®E%riﬁ$@-@ﬁﬁ@-%BK7V“V*75VﬁE&+ﬂEﬁLTWW
DT o ; |
FREFR COMOBRIBLONT, BbOxWIIRET B Lo
10) #HEROHH 2
B, Bz loRalE, BRCLsB K ( HHEbOoRKCOWIHMEM O PELITE
sz ): Y20 xvav, KEGEHE, REHEHE, “ryv b ¥y XF a4, &E&%ﬁtff‘ﬁﬁi@c&o
1) 8 ARSI |
@ﬂFmﬁﬁ@GMmﬂ(ﬂaﬂ KL,Gmme%Mhhm)&&tﬁﬁﬁébfn&ﬂ
Dbk, O, WHOD Report { 196147 B ) ¥ & bo '
Report on Seminar on the Co_llectmn, Disposal anb Utilization of Organic Waste
12) BEEEE A
{60 FAEEED Report ( P4, K.L. » George Town, Ipoh ) % & £ 8% & L THMOZ
Lo THRHIKBREODWTHEH, L{CHLVWRBILETDL Do InterimD & BCHEREED .,
=V —vTRILEBETST Lo
H)?nv;?b@&%ﬁﬁ
Interim Repurt%ﬂ:ﬂ@ﬁ%?ﬁ. - V-/-'&'ﬁ”@‘ﬁﬁ?rﬂﬂé %D‘Eﬁ&ﬁﬁﬂt& E: 193 i
& LT, Batterworth, Bukit Mertajam KTDV\'CGD Priority ﬁAEV\ LEZLDON B,
14) W & o
I%ﬁmmma.%&%&énzi%.%n@;&Am%WWomt%i(ﬁﬁ@caa
Tt ERRENEC DT b RO T ko o |

6—2 m§%$z7/:—»($) , s
%mz¢/;—w@ﬂﬁ$aLrﬁﬂﬁoﬂ(rbaw ?ﬁ@%mtawbﬁambmr

BEINBETH2 0, MYMLF OIEHL L'Céf'%lfc L'C]E& feno



SEISS 08

1e101, poen
85|0T BE 1oday
1®0L 1SN0y ‘I30urduyg 11A1D) JowDg [eurd sm

IRE R *yeoufuyg Ameyues Jojuag ‘xadeney 1aloig| o uoneydney (3)

2350130y JURIS|SSY *1EIUION0SH wroday yexacy
THjo (11 1SS JOWIE “IIITLZUY (11D 0SS TEUTg o))
‘xaoufuy Azejtues dopuss ‘zafeueiy 102{03d “Jo uonexedsay {(p)
. uoday
, : v le 1o IS|WRYD I0laS ‘XIan1Bug (1A]0) I01USS unzamg o
I ) . xaouifuy Arelnes zoinas ‘zadeney 10={o1d 30 wopenExg (o)
TaaurSuy JUEISISSY ISIWOu0sy uoday .
#Z10 fz .umn—bﬁn_u Jdomiag .hhbn__Mn_m [IALD JOlUSS wramg 3T

‘1oaudog Axeues Iomas ‘raBeuep 199{o1d | jo noperedaig (q)

: SN I0fnag ‘Ieautdug 1Al Town] ‘Isso T
- 21|zt o | -18um parp zowag “xaauiBng Armmes zotunf | Asamg pisig ()
'xaaulduy Areliues Jowas ‘IaBruciy 1a9foad

fpmas Auniqisead

. eeiseler - . woday
N ' . ) 1m0 1S[WoN0Sy 1Sfway)d Iofusg ‘ysauifuyg feutd oyr -
i ) ] g io |9 1TAID 201835 “1a0urdug Arvimues aomas:’ o vepsidwoeny (1)
H ' . woday wexg .
. 1S1ouosy ‘IsIuiBug 1A1) Iom
l olv o YA ISR TIND Tomas U o

‘yaau[Bug AzeNucs I01UaG ..m&mnms— walorg Jo nopeueidxy (o)

7 1oonpiug JuelSiSEy ‘15JWON0IT uodoy yeag]
I READ "SI 20[Uag 138Uy [JAlD) I0i0ag {eurg =
‘aaauiduy Axeljue§ Ioluag ‘tafeuep 10sf01d | Jo vonexedazg (p)

! , ‘ i _ 351WagY J0uRS ‘2a3uISNT [IAID J0Mag EBMH_EMM .
__ A. . : ‘yaaurdug Armmes ojuasg ‘Iafeurpy uu.‘...?um 10 uopeneidxg (3)
i H ; '
T ; z IoomSug umsissy ‘1sjwoucay woday
! , sHio fer “I51WagD Iouag ‘xosuidng 11AID I0/uag unIa] s
m ‘raauidug Lrenues Jotuag ‘xodeuepy 120fo1y 1 jo voneredory (q)
_ 1 1S ULIoU0IH -
oo “snway) Tofuas ‘g xeouidag (a0 Jomun]
. 9E| L2 6 [+ Bug p1ary aomag ‘7 aasuiSua Azeameg Jomn] Aarns prarg ?.3
Wit bt ‘xoamdug Laepmes Joiuag ‘asafenep 100loxd :
o | | .
gf ey 1v|ar 1T 01] 6| 8L gl s|e el |er|ujor| 6 |4 ®lm
vy % o x Iy g o

| BL6T £i61 a6l -y

(¥) - 2L xYUEFTE

28~

‘ueld I:sew

K& ®




—90—






T.C.P = Town and Country Planning, Penang state Government (P.S.G.)

P.D.C, =  Penang Development Corporation

P.W.D, k =  Public Works Department, P.S.G,

D.1.D. = Drainage and Irrigation Department, P.S.G.
M.H.D. = Medical and Health Department, P.S.G.
P.W.A. =  Penang Water Authority

L.D, = Labour Department, P.S.G. 7

E.D. = Engineering Department, Local Government of Penang Island
B.M.P.W. = Board of Management, Local Government, Province Wellesley
S.E.P.U. = . State Economic Planning Unit, P.S.G.

E.P.U. =  Economic Planning Unit, Prime Minister's Department,

Federal Government
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2) (=) oWt sERE, RAtsrind, BHOHEOLna vy r 2y rCBEFOD
Get@THEEI LA LAY, AAORNBNOBEERML T, ROBHOEHY L
LT 2o itz bhm, T10ALLTRAREHELNLOBAABINEC & 2T
MEh s, |

K2 0HAE» LFERLENIO TS5,
3. DETAIL DESIGNOEfHIKOWT
[=] WOAMHBEORRAKHT2EARS LBMOLIEHFTLHL > b O THE2, DD

M, MBRCHRLIBLOFNNAThA LCOoBRKIEA TEET 2 L ofMESAGIhTH

20T, ABHICEWTYES or NOREL % Ve
(BT, M/PRUF/StHKiL, BEts0RHCLEZRETFOFH L.
BICH~ELHEL D, )

4, 2755 7—-rHilE IUBHARE
A vl + &, fli, E¥F, BEX
10:00am ~ 2:.:00pm
ﬁ?N%%®»4¥—%+¥—ﬂ—(GOS)
GBI ( LR P ) > 2 TH>2 A WRETRS—>Batu Oaves —EEBRBE
~E iR
ME A =

VT AREOBRET, TAMEITOLIADKKEERT S5, RCLOXKRELEIMON b,
HFHRBEREECR b b b ok,

BT EOGERBEEL TR LLE2D D, @7 7 v b, EE?':‘”) DR, BB
HMER. bid EAKOEEHMBOL 5% & 0. HRMAMBER % o
« Batu Caves OMERBR B, cOdbicbCd i pRKHME L~ P TH, 2>}
MEDOTHB D, COADPIKEL 2 — A TERELTWAITHLA TR L,

53208 Kuata Lumpur —>_Pelnang
14:30~

State Economic Planning Unit

Mr. Zakaria
Mr. Rusli , .
1. Penang State $ YU Province Wellesley OBERBEE 2T 5,
S 19734FEOAD N> 432,000A
Ve X — 342000A

gt 774000A



Ry EOFRAOBENE W,
MO AORME N2 b OMAAO RSN ERREEE 2T,
e 3 M S DOFEELHHhA T b,

South East ]

North West |

North
Central
South

4

Penang Is,

Province Wellesley

c 19704EDE ¥ HRICLBERF MO
ok &R 70%
BREER 74.9%
HETRCh @I P LHEFTNELS S,
- 1969 <+ NOBRBHEO~- 24—~ 5 »HDL bk, HEBLHED 2,
« THMHOHY
Prai TH#E ,800x—H—(42=—-A—HEHE)
ANy acATEMBE (EBRE) 300=—74—

BERGHPOTHEG
154 ARG R
52 B. M
16 3 #B
7 4 TRy T4
78 FiA4
2 AhRFA
376 &t

« Metropolitan Areald Penang Is. ORI E¥FMMO £y — =, BMz bR

Btdb,

« Metropolitan Area @RRBRHEIC 2N T

Penang Is., LB &S BLEES,

HEEOH (B, LHEThEn1 &) 2L, BRAFE L+ HOdkM, Pulav g
KFEL T D,

Ay 254 New TownBHERS Y, 10EBCEAORI50000ALED, A£Y—
X,BMﬁﬁE&ﬁ%ka%AD#§<ﬁ%n



o BHBRT
D. I. D |
Province Wellesley{TLocal Govt. ) | AtOisd=qi
Town and Country Planning _
s Tk, Hikodi#it Local Govt, @842, Local Govt WEAEIERIE & e 23t
—ExEkTH 2,

5H218 Penang

9:10Q~
MERFE CRASHRE & osR &8
= I
NAME ‘ DESIGNATION
‘Mohamed Ishak Ariff Director of Town and Country Planning
Loo Kam Weng | Assistant Secretary, Board of Management,
Local Government, Province Wellesley
Choo Ewe Guan Chief Engineer, Board of Management,
Local Government, Province Wellesley
. Dr. Lim Lay Sen Health Officer, Board of Management,
Local Government, Province Wellesley
Dr. Hj. Ahmad Shah Director, Medical and Health Officer
Mr. Koh Kok Ee Director, Public Works Department
Encik Nah Soo Leong Director, Penang Development Corporation
Tuan Haji Noh Chairman, Board of Management,
Local Government, Province Wellesley
Encik Kam U-Tee _ _ ~ General Manager, Penang Water Authority
Encik Azizan bin Ariffin Director, Drainage and Irrigation

Depar_tment
Encik Mohd., Rusli b. Hj. Hussein Director, State Economic Planning Unit
1. FPERBOEHORNA
2. S/WoOHERBR) X MCH->THFAEBBOFHE
1) Population '
a) ] General i€ it Town and Country Planning Penang';‘HWgter Authority i/



by (itEo AN, FROAARDL0TCRE NS, feasibility study Tdh¥Tceshid
c) | ik
d) #T3p~oquestionaired OB & L Til%E
2) Industry
al 19742 TvRBEAFLCVWEDTO, K Penang M Labor Dep. PDC Town
b) Council
B Town and Country Planning
¢) Penang MlWater Authority
dy PDC, Town Council
e) BLAEPDCTavailable
quantity and quality i Medical and HealthiC 5% ?
A% icquestionaire H LAaH A L v,
B#Omeeting € sample %M
KBEELDOWT M-HORROF -2, Kk, EHLRE HFIRKHE (Chemist) O
B

ITHEKOKFEICODWTHEET 2
3) Land Use
a) ] »
b)
c) B "~ Town and Couﬁtry Planning
d)
e)

4) C‘i;y Planning
Town and Country Planning,
b Labor Dep.
HEEEC 2wt Master Plan% R 5, Master Planffo o mEiE,
(Volume IV Analytical Maps and Proposed Physical Outline Plan — _
1985)
5) Investigation of the Present Wastewater Treatment Facilities, Sewerage and

Drainage System

RBRETCHRYWER S,

Public Helth (George Town ©@HiR )

FERMAT (BOD. KMBE ) * {8, ADB, WHO K.L®Public Helth ®DATA

ey | - o
.:hgoﬁﬁ%mxofﬁtaof,KLrﬂ<o
—48—



6) Investigation of Natural Water Course

D.I.D. :

(Harbor Authority AL O Alb

Marine Dep

3 Fisheries Dep.

University iR a = A

| Ground Water UNESCO K.L @ M A

7) Related Maps and Drawings
Town and Country Planning
1/25, 000
1/10,000~1/2,500 MBRER

8) Micellaneous
a. P.D.C.

City Council

Public Works

Medical

P.W.A

9) Others
Geology I g - |
Town and Country Planning
P. W A
a) 1976 6 ALK

B &
EpuSEe s BAETHLALEES LUHMT X E 4T
« 1976, 3 Water Management Traianing Centre of Tokyo University
River Pollution ARWiEZBAR
. Masahiko Honjo A&HBARFE K A
- RH HARHE®R HH7o7Kel) 3 KARERERE
3, APAM®O Penang MitEh o B R, WMk O RE,

SsB22H Penang

HIRME
1. 9:30 o= X ) — WP

Mr. Loo Kam Weng



Mr, Choo Ewe QGuan
sEF oBH :
* WHO o f# 1973 9B~11805b208M
MWEE Folke Agard
NE |
* 5 DO Basin RHROMBIL L o TH TR
*« Basin oRE®Eh
I PlainTtaszk
i Natural Water Course KRz &
Il BRREFCIDIHEFERELET VT &

« Priority
i 1st Basin I, N ARo3M, Wkt (RE)
i 2nd Basin 1 T¥Mi (Prai)

il 3rd Basin I, V Bl
« MFHFX, Stabiligation Pond O
i LHnBn
i SR oxrLTnid, ( EX2HN )
il LAa2>T, thaBEconomical TH b,
ﬁ.K.Lﬁt@ﬁﬁf&&(Mﬂ%ﬁéao
' K. LOArmy Camp T 8ta Pond Fik & oTWn3,
cAF—p —2TREEKOMER DD, Fakok & 2 ME. FERRBICHK,
5 1 0 Onn/ 3 Omin '
+ Swamp #8270 ha & M0 & CH B A ERBRO T
* Basin VOB TFE ML Swamp THRE 2 L2 o Tw i,
2. HPKAE -Fv—2(BASIN )
- EE Supposed Sewer Trunk Route
HEE, K, BE, BEAXERIhTWL, ch OB, HBERIXbH > TN,
TGP ATA. BAGEB L VLA LoTthb0oTL OBANFATE 2,

Sewer Trunk # Ah SO EEBAED 9, WITTAMHBERANALE S 2, 2FLAEES
i53)):

+ Beptie Tank 200FRE
i#*Btit Local Consultant 3¢ b, T v=aAxX) -5

25gal/A-B (F110£L/A-8) 2 at#®, L {8y 7 RnEE+ 25,
P 9@:#&.]:!{& b,

—50—



s FWEDONT ,
Hihd 774~ OHMARC 28y — F CEDH B, .
MABENTE Y, (FCIBRHKH) SSOUBEL, FHaf 2y ¥anBklLTni,
MAKE A S A BKNTN D, '
AF4Y 2T 08K HREBIHE,
BODE®Ww 100ppmBELWIORFL LR S,
EHICPEAREATHWTEREZH/>TW 3,
< BEElY - PO N T
MNEED . BEABRAATL>2Twi.
- FRAETEH
70000M8% 1FE 4LDK #1008BE Pillk Good Looking
» Prai ¥
HRAGERL>ALBR>TWD, FPELLZ N,
B MRkl o &£ & dkicn L TREEZ W
FAOTAAD I TEE, HEHERRELTORWEIEY, Hod (ikkn] LERLTNS,
Bk EFigkBoBBECOWTHER S 5, (HKkitoEBIrT)
BREMBHCHRBL 2V
Prime Minister (M) A AMEL 5 — M BEO V?vmvaVi&%;;&Lféh'é:,ﬁ‘oTh%a
Jurufl KB
« Basin N KoW<T
AMOBHRERIEBZ IO 2B LEFELLNE L,
~2=rF4-0TiHHEHE, FOMEOTHE U Lo KK,
WFRAERBENES I,
AQMME 33% £~v—v7v=axl)-RiZzhIbh®Rn, (A LOHAARD
5D )
M
sty T4 -TEMPBORIFN
SGEHTENE O D
cWHOD 520 BasinODERF RIS E S, (F774AHEHEFLTH2OELINESD)
BB MBILDONT
HAZH (A 7P ) EHBER2LHOKEE, WHOOREL TWAAMARKIEZ LGN
Do KBEBEADRET HHBIFENER LV, 270ha QBB THOF AL
CEEosH, LBEEELT
CHATRHRIEO LW TORMZREALE. BT, i,



s A ANT e RELTORT AT 141 OFH
AYFR V7L ETELATVB LI E2DLMBL(BRIRIN, 4207 20KB %
ZLTWa,
+ T @ AL B At
K BBDERBLTAREM2TI® D, 3ERAETWE RMIFEYEL % 1,
AFATE% BB
1763000 IWBE(&R)
1./7,500 TR ( @R )
1/ 7500 HEAGRHEE (B -

5H24B Penang
HIpm#E
1. 754 LB
10:00 Penfibre Spn.Berhad,
BARBALR, PHRK, HE(HK), AFR
iz OTBOBKOBED, TATA3.A5 THKROKARERCENK,
geAR, HAKEIAADLTDTH >TW3,
ETHYLENE GLYOOL
TEREPHTHALIC ACLD | AFHLBAL TR ) =277 v 43— RBLTND,
Ti O,
80¢ day -+ Wit £~v-v7@z01/3T+8. 10%XZF LRI (~v—v7 )M
FTIKTa%WN,
HHER TEHRTA  3TRH  PHLKE 2H55FMHA
AEA 16A — 12~3A(kK4E)
BERMBIEELAEODHREECE 2T NDE, HPRBHBES0— 50,
1974 9 BR3kBis
K’k BOD 100ppm
BB 7K 30 ppm
MBI TR ETOHKE
100m/ hr 24 B3 AFocofMoIPo 1/3 ~ 1./ 40458k
HRE 3000m hr = 100 hr O :
EHEREAR 250m/ day (#£1/10) zofE A O/RMAK
K% Kedah 24inchOWAE 500 hr OFEREH -T2, HARKIELCHE
PWA fiFA#i BERKI(HTYVE, 26~270/% FERH, |

—52—.



Ministry of Health®@h 4 F»x22ik, BOD 100ppm& & o> TWn b,
Oooling CREREEMBLTWE N, '
CLENH, THAS—BKOAF PPN FA -2 ERITR L DD B,
ReLtsdEtto Lz sBEHEE W,
WK 0.8~1.0m HARHHLEbTH 2,
WMTFRAY W HETF 0.3m,
COTHIEO8mMO UV —ATHBRELTWS, AL T 40~50m/ 24508 T,
Hekmo kR
50AM/78 MFEFHE EREHLBHE (B CBMMEMEE)
B i R0 7 e i vk BB T
REROWL10%H 2 Lol (BWifio & L&)
ka7 rh vt o, HOLZhfiicfEv, REL YV >BERFEL L CHEM
BRAIFAE SIS, BRRER “
MBEEHLI{TETWVWI LS THEN LOMOTRESBECOMBILBIIMBLENES S,
Licdto THOTHS 5 IRHEL LTEECEAHE 5 HEREMTS 2,
2 AHRIADHAEF - varHF
BV oTHhROTHARKIZALT,
R 7R rHATEK .
Sedimentation 2> 6 &M HBREARKL- -4 THIEEKLC
eI T D Local Consultant, Oxdation Pond ZR4.5ft ¥idiFFHIe6 B
50gal./day-per #EtM
R 6.000AKH, MERKEA HlAdzl 2WHI
3. DerhakaBi®iy ~ ¢t
Wk2BE, ERcEHEBITBEZL, 77 1)II~HA
FLL{ANEBET LTS
HHED. I.D 2BBoy— rRE(RMMILS)
b & ONBEFFRYEKE & % 5,
Nk EomRE, P. D. C. X b AF
4, BasinV
AR KEG2EE COMBTHREBI~0%HAKE MidrA, Er<ibl
Ao
KERER Frei—HER
5 M@ :
Prai #iE HKBAR & 2%, kR ETHY 735 (HEEE)



THHAONEHAR ORBMTEERE, A FUEEAHNCHRDZ0N TS ICAKLED
ek OMR L v 2 — ML T DT EEHFLDBNE L,

TR KA CHKRKEOREM I EZE LN B,

K22 b L {EMINTWVED, XL, HBRIZER, HUAHOTLSrHE T~
A, MBS, BT KRB L BBICOWTHAERT B L,

Basin V7744 ) —BEALFELOh D, Bris LtRa, ABREZ T LW
DTIRE WD,

AHrASAOMBIE KWL Prai ELTWB(WHO )%, chi JurukEELAN
HRLNWOTHEH N, .

Z=U—W1l,¥lde>v Ly Bh74%% ®3I0HFE HP1HMH»2 2200F
KN (HER, B AHA) '

525H Penang
BIBME
1. B. M ititk , i
B. M titfiboHEAE JuruoX)l KEBE =ra; MBLEH,
Mo BEKEE  Bim BB, KK LoBidiRk,
B. MRttt & ¢, PA vty v b v RTF 24,
= RNEn, PFKKICHL THER,
B. Mo#fiz HECd 5 5, Bukit Mertajam(Sharp hillY@o s ¢,
AOQWRES L7 -2 DhFEN (40000ARE)
B. MEBEO Mk, KBOAKER. PLBHOXThcHHEL (4% ) ORBL 2 4,
Aay —2HLHEND LW, SBROBBORIMLD b,
2 D. I. D H¥&ER
Mr. Mah Huey Fong
Engineer Drainage & Irrigation Dep. .
Province Wellesley
Bdo THEKERE
Tidal Control Gate
MOMFAEB by —~ b &fEofed, hAoTEHOBFRLAKERDS LR, &
BB A% <% 2T Ba | |
ihcmf—bokb.JmuM@WD@7ﬁyvnm%ﬁ&<&b,%ﬁﬁu&(&o#
(L= v -¥BBEMOIZ L wFOKHER2S> RS ) f
Prai MOMBEDL 1507 - Fid, SRORBOXOBYE ERE>THELEWER LE



2 TWa,
WOF— 2 db, ROF— 2%,
3 Juru ®
Ong Kewg Choon (F$F) D. I. DD Asisstat Engineer
1) Bifley — b
KEEARER, sovany— P HEKER, Vvar——-r7 2208, Litsrb
WhT B, ¥ — b OffE, HTCESE
—B 2 B#fE ANy -1
KEBE, ABRFREKOWTHEN, A 2>y 208EL%Z L.
2) @O
K- PHEEL VBA TR, AR L, RERREHTEKAELAL EBL LN B
B o fart, AT, FIANEE, corR TTFHBkNThik. REEEX KB
BREFROCOANENRELS R0 T, EFREREBTROLRO Bl + MBAFICH
LTha,
W 3 0FERE
3) BE#iy ~ b
BE KBS O KL 75 #)
BWARE? 3974~ WARRAENT -7y 73»77— FPEEOAS ¥ x4
~EhMnk,
COMEERRABERBR TN S,
Kanebo ®ffT, B.H O @R,
4) K¥ 7B
Spiral #v7 SAB(FMIA) +—-2bFV7H BEN 15015 sc(d405n )
FhEhkiric & b-HEbIHEE
Ml KBORN RN, HEKEEOK BODWEEHEHN,
5 WFKF Oxdation Pond O
Aﬁ?zﬁJmE%ﬁﬁOOMauoandoﬂﬁ
#Wet#E Juruter Konsaltant (M) SDN, BHD General Consulting Engineers
K. L. Mr. Choo ®BEF ( 8 Univ. of Malaysia ©¥##director)
HeKSik Clay Pipe 6§ 1:80 H¥7HUBE7A_KRb2AbA4F 090 11200
e TR EOAREERD, ARLMTRERMET 2 feeto AAMALBOBER Y = 14
¥ P ITEREH, 77 AR TR Y-t A4 A% RAL A
M FRERE. EREOHH RV, ZVAMERE N, 3¥2 ) - b vy FOHFNE
g



Pond OB 7325 4 248 Y =5 v >0 Sheet, %@.J:VCEPIQII feet,
Pond 1 &1 7T13ha, 1L TO#MEYELLUOHHBO64PF K. L @Army Oamp T 2 ¥
T4 R ' -
#HidiAkop. H 9~10 WMEO 00, Itk 5B,
Algae OilE G0 L B2 nR, thiZS2TO LI afilikdawd bi, AMEIHE
T HEHIE(oTWB, BODE S S bW,
Design Criterialla» ¥y a2y 1o/ v 0 THILETE LA Dok,
Mr. Choo HFI¥SFTH EN2TWwaN, FEBEKILZLEh LI+ 2D E N,
6. MR ' '
TR o N o ME
NEOHFERIEH LT, TRAKHLORER DB LEL bR S,
TBREKABOTFTRERZT AR, ABORNEIHECRIELZThELZ LA W,
RBORM, FELENEORK T BN L L 208 2 BIRe Pl 204 B
C TAREHBECELGhIBERB LA TWE, LAadoTRD feasibiliyT¥D L 5
KRS Do <MEZ b OHOAEAS tudy EHHICHE,
Oxdation Pond OFROBEFRACOWTOREL 1,
WA~HERR T 288, B~ OERLEATHEELTNE T2 WA, Zh#Study OF
BHRTD5Dhibh bEn, | |
KEBRBFTCOWT, FRLELETL58, BRHAESKOWTERKORKOME TS 2,

5H26H Penang
A BT M
1. PDC 9:30
Encik Nah Soo Leong (Director) Mr. Chea (i#8) Phee Hin
-PDOO®H
<P YHBEBRBREETEZICERTE L2 WO T, PDOHEE, ARHR (T
D) (FK, #K) OBE (or 1) 2172 %, (1. G 2R)
HE S
v B R
% + ~EY -2 B M
1980 800000A <RI ¥ELIUV=AX -
TREAHRBLNEHL TN D, BEIBERARVWO T, SHAZTEE
CAH ARG 4 330FREM (KEKEE 1L,000F) '
s3I v RS ACHMIC3~4 ¥ BiOxidation Pond BtE%D 5,



LEOME AROTAMEL~ y 5325 E 90, B MbeTHE LK,
<7 v BOFETHICE, 2517747 — & Aerated Lagoon % BE L €\ b,
Prai T¥ipit Highest Tide kb2 feet W, Lowest @ & X 2 HEAF 4~5 feet
Prai, = 2= ¥ F-O&THROEMN DN BB S 2, ETHRAMOHE KT O WT
i Septic TankBEHLTWEH, THHEKCOWTRPEN 7/ v — 7 03RO EF %
o2 TWnbhH, o
~ )| OBLHRIC 6 0mill § 2D 2 K8,
Juru T L \BIROFHFRIT 2 Tay LEBR . —
Rasa Saya A 7 AT/ B 2B EEREORR2 D52, LEKITAL L\,
PDOBTLHEAOBME, WM, K HABOBRBERETZVWIBICHESH, BT (6045
THO Lot PHERPDORN LS, th bOEEE Local Govn,
s F = (90%fall) kAN » 2RI 4OTHERBEE Rusli. KELTH <,
wy=rF ¥, 7IAOKBE IFFERKD ) 2 AF
P. W. D o
Mr. Koh Kok Be
B EEEEOAMET Federal L State © 258, MANHCANOHEN DS,
BB O 5 4R - . .
HMOFHE L Federl & State & EEAEKA, —MMFHELMS. 5.0008/4. 1mile
Aap -2 BMHUEOBROBEHERETPWDASLsThi, chbOoMERRBRETZ L
TB2z L2, (Malaysia International Consult,)
BB REU T O b,

1. Town and Country Planning Act 1976
(act 171)

2. National Land Code 1965
(act 50)

3. Local Government Act 1976
{act 172)

4, Factories and Machinery
(Fencing of Machinery and Safety) Regulations 1967
(act 64)

5. Municipal Ordinance
Arrangement of By-Laws 1975

6. Street, Drainage and Building Act 1974
{act 133)



‘Road Traffic Legistration 1958-1959
Federation of Malaysia

Government Gazettes and Government Publications may be obtainted by;

Jabatan Cetak Kerajaan
~Jalan Chan Sow Lin

Kuala Lumpur

(Tel. KL. 712182)

Whes —F At (National Blectrecty) Thd b,

AHEELP. B, A(FPWA) ThHh 5,

HEERAE  AH — B
‘ ' —&3E

ik & At i C Code R o> TW B,

Sewage Disposal for The City of George Town
Engineering Department Pulau Pening
July 1974 £ AFF+ BT L,

K-V rF-z @Y, HBRBHRCELTT~-230, P.W, DTAibh %, BMdibs
i, P.W DO BEngineertt +XkX 4 A

BER 2A

L2y 7T, TAREFET2OAELHEXELEZW (Univ.
33 D.I.D 11:40

Lniking

of Malaysia)
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12,
13.

14,

¥ ® NS N

LIST OF METEROLOGICAL/HYDROLOGICAL DATA AVAILABLE. -
IN THE DRAINAGE AND IRRIGATION DEPARTMENT, : PENANG

. Hydrological Data

Hydrological Data
Hydrological Data
Hydrological Data
Hydrological Data
Hydrological Data

.Hydrological Data

Hydrological Procedure

Hydrological Procedure
Hydrological Procedure
Hydrological Procedure
Hydrological Data

Planning and Design

Water Resources Publication

(a) Feasibility Study -

(b) Feasibility Study -

{c) Sg. Prai Basin Drainage &
Reclamation Project -

Reinfall Records 1879-1958 .

Rainfall Records 1959-1965

‘Rainfall Records 1965-1970

Streamflow Records 1910-1940.

- Streamflow Records 1941-1960

Streamflow Records 1960-1965
Streamflow Records 1965-1970
No. 1 Estimation of the Design Rainstorm

No. 4 Magnitude and Frequency of Floods in

Peninsular Malaysia.

No. 2 Water Quality Sampling for Surface
Water. R

No. 5 Rational Method of Flood Estimation
for Rural Catchments in Peninsular Malaysia.

Water Quality Records 1974

Procedure No, 1 Urban Drajnage Design -
Standards and Procedures for Penjnsular
Malaysia 1975. :

No. 4 Notes on Some Hydrological Effects of
Land use changes in Peninsular Malaysia.

Project Report on Drainage and Reclamation
of Sungei Prai Basin in Malaysia by Overseas
Technical Co-operation Agency - Government
of Japan Feb. 1968.

(Summary) Project Report on Drainage and
Reclamation of Sungai Prai Basin in Malaysia
by Overseas Technical Cooperation Agency

- Government of Japan Feb, 1968,

Study of Prai River Estuary (Interim Report)
by Dr. MAKOTQ Nakamura, membexr of
Japanese Survey Team for Drainage &
Reclamation of Sg. Prai Basin in Malaysia.
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MIKDOWT 1879 2bdd,

& RRIEEET O B E A0 L O LM Lo
CMIfER HEBL W, ol 1910 26

Ti#i#th George Town O HMEMITDH b Urbun Orainage Design Standard
and Procedure for Peninsular Malaysia Shb b,

Tide Table. Malaysia and S'’pore Harbour Master Penang TAFETfE.
OBk DatumAB o THW A0 TER |

Evaporation 2Bf2Twb 2 25did 3, Sg Muda @ (. BMLOMNERD b,

HREEM, BMEOF - ZRBEBOLORMALLED S, '
#fr N Irrigation it cu It 2R

7Kk Imp, gal. '

HNOKBT — 21, 1974 5bdbd, AXLr MOt OE%EL.

A Water Quality Sampling for Surface Water « by Chemical Dep.
Date, Discharge(i/m). T, S,- S. S.. wMEE, 71 VB, pH, VA, Ca
Mg, Na, K, O¢-, S, fupF, ®E, ®E, BOD, COD(Or#), NOs, NH,,

P, Fe, M 73 ‘
75 A Oo&BIHEILDNWT, JIOA report (OTCA) 23 5,
Irrigation Ordinance 1966
Drainage Works Ordinance 1954 .
HARBEHCLASZ bE N,
4. Medical and Health Dep,
"A‘na_lytica.l Results Industrial Effluents From Prai Industrical
. Complex 7\%
Sg. Juru OKERELERAF
THHARM Guideline AF _
HATE Y = P.(Q:"VJ‘H)J\%E — Metro. Area X ABRHA

Water born diseases

1_} gastrb CEB
2) diarrhoea T 5
3) dysentry ﬁ?ﬁl].

4) infectious hepatitis JF#&

5} worm infection C o fdEdh (=)
TR KR 155 HB(AFE), B60~7009 bkt HF LZ2LDNT,
Ohem, Dep, KIRERFAF, Ohem. dep. © 3Kk 10k BokED
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5. Chemical Dep. ' : : o
Mr. R. D. Amara Singam (Senioxr Chemist)
 Mr. Hoong Seng Hong (Chemist) . L : _
w3 ARIRE (LK, THK), BEW, KK /Y, cte DL THEM L b OHil
CroThELFTAS. BAORBLEL LN B,
AR Senior Chemist 4 A . £FT30A . L
E7k TABIKE Senior Lab, Ass. 1 A TyvRgvr TA  HE 2A
BODKOWT 10~128fk/BOMENS b, HEAES b, 745F(2360)THo %o
BEAREVE, British Standard & .Standard Method(tJS) * Ao Tﬂ(ﬂsiﬁ%ﬂ,
BEOLOITH B,
8. 8 7o b wye e G1HEE
BOD 250008 b Al F P VDVATOFUAYI T
NH, HELTH=5 - |
FrTES A} B ERA Y
#4n.7)—% Standard Method ( 115) @ Petorium=— 7 A
@, san Ho o 3 o '
A Wz, ratk
Hr2~35ATHFLNI KK TE B, |
WA OB THE. MBS 2wk Local Govn, M LAE IWED 5, -
6. A ,” | |
PEAH D BRI AIEH 1T AL
KBC DN TELORBARD B,
THHKOMHEESHEDhHhOHEOAL T ED LS KMIAATH N E D,
% B ITHHEAAEK>WT, South Bast Asia £fkofEo—%LL T,
Penang OMECHEBMRAM A2 23 AE 2 b%, J10ARZRICESIET & 540

5H27H Penang
R L FT Ak T
. PPWA 9:15
(Mr) Encik Kam U-Tee
< KEBRBEER ( SHIERR ) AT Kkt 1 rFos, ﬁb@iﬁ?ﬂ% Malayan Testing
Lab_. K’Eﬁﬁﬁ'ﬁa"!ﬁﬂho (94%%55@3/m1 BT
. o }'7—:4 B M tDzkiIE
1) Nuda i 3 Omgd



2) Bukit(Toh Allong) Kulim & 12mgd #iik 43.3~a6
3) B.MOeroth#ll  0.3~3mgd : © 207000m/ day
4) Bukit Panchor 1mgd ' ' '

<y AR, HROWALOREK 21mgd  KEFEHK L,
c AOSH (RAAD ) GHBERM Thr s, 19T0FOL> ¥ 2, BFOLD,
Banchi Pendudok Dan Perumakan Malaysia 1970

1970 Populatidq and Housing Census of Malaysia
Volume 1 ‘General Housing Tables '
Part II Penang and Province Wellesley

.Volume II  General Housing Tables
Part II Penang and Province Wellesley

Community groups
«Meter Reading Block +iz2v—x, BMitErvc21c@dbhtnd, 2OH{frc=

Y a—F2—OREBTEDRLTW S,
BERILUTO®ED, ,
Penang Water Authority (Water Charges) Rules, 1973

First Schedule

A, Domestic Supplies -

{a) For the first 5,000 gallons ..........c0vu.. $0. 60 per 1, 000 gallons
(b) Above 5,000 gallons .........0.civuvnnns $0. 95 per 1, 000 gallons
(c) Minimum domestic charge e $2. 00 per month. |

B. Trade Charges - _
(a) Trade: Oxdinary

(i) For the first 5 million gallons ....... $1. 30 per 1, 000 gallons
{ii} 5,000, 100 gallons to
10,000,000 gallons ..........cuueuun $1. 10 per 1, 000 gallons
(ili) 10, 000, 000 gallons to '
40,000,000 gallons ........co0vunusns $0. 90 per 1, 000 gallons
(iv) - Above 40, 000, 000 gallons ........... $0. 80 per 1, 000 gallons

(b) Trade: Special

- Contxractors' Services manufacture of Ice ‘ . ’
and Mineral Water and Sampan Staging .... $2.00 per 1, 000 gallons

~(c). Trade: Shipplng ...............00u0s e $3 00 per 1, 000 galllons

C.  Minimum charge for all trade users ,.......... $5. 00 per month...
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3ooEoRE ik, 1975 TRk C540mg /AR ZF7 L ho T hid 1 Tmad &
Zb, @5 bHCentral 12mgd (@5 H 30%ITHMK)

Monthly Water Supply Qonsumption 1967~73

Monthy Water Production/Consumption 1973~ZH7%#

Trade © % 4 IC M & & tre SHEH Domess tic IKART L 5()

FELHOPEMRE 2 € o F —HHR T2 B, XL, K1 ZHTKRAKIHh (One
Distribution System), RMTHBAKGEI Oz nCEEth b,

. JEARA
Wit~ + Local TAvailable 213 ¥R  Muda WOHES 20 ppm(F4)

A ® Local T Available 10ppm (F#) pHiREH
TAE R —F A 1~2 ppm '
ALY v —
w R
Chy i = Local TAvailable, 2
7wva%%z{mao(75bﬂb)
EKH HBAE N 10~15¢.1,000gal. HK
HrEr/axt 15~20¢/1,000gal. &k
Hy 80, & Local © Available
MEMEbE»S 5, AFTE, (F%¥) 54inch ~ 4inch ( XF)
REEAE 3feetOt#D
AT OME 4'~8' FRARPEAP AL
§'ME QI A47
P. V. C A4 7ot
BAKELG I 47

] WA MAHALZW (ERETESLo%)

g3kt E
SH®I10EMERAEOKRTHMIEE S,
10~15%4CH, 2aFAKC4L00 0EROEFKM (7 —-2F 4 ) EL2Thdkz bk
WD S, |
AEF, 7Y aELIMBOI0RR Yy AMICEST B 3%, EKBEKFEDANVELE
BETAE29,
 FHE
Hofic 6 A
4 A Civil (Mechanical % Chem %5 )
2 A Electrolic



A 750A 45mgd
o @it International , ADBhLEEHbAhL
« BERT ( MR EH)

14 m. 8 WA
3m$ A8
3m$ FrFrvarvaxh (BH ¥XH)
5m$ e — ¥ fif
2m$ R Aff 48 R

HBEd=v—v7rold%. B 1 Dk 2N 15%THATWEHZ LITL S,

s FktE

2878 for each toilet (#_v—vag¥asaxbtidehtt+s)
BoRErA4v3D 148/ kX

68/H Tk

v HHE—-ATHEEAKBGEC ERELEL TV,

* Property Value

ch4v

- K e BBt

- RS

EBEFRIPREBRETEZ (A0 4K)s Mv_ArTHERBEL LA THE N,

3o0HENEL LIS

###t Environmental Control Act

HoBANER
HLTedzde, BRLEoTHNIANEL,
Pz e 2L B8, EHMNHCREAERHOMBENEFS LELLLS, LettoTBTL
REOTIHHFEKCO N TRHERL ARKIT 22 &, 2ARBCHERRE 2 2 WBEIHS O
WD WTE, BECHTNE T B, %0 FAMIM;EHC KBOLME R, KWK

THREKCLA2FRCD WX, REFHEI L TWa THEMMSEEK
T4 20a3hdtntnwociElnc

RRATECH L4, HEOP. W AL LEH LA TN,

2. Labor Dep.

10 1 45

ZZitFederal @ Dep, Th s,

OO LOBHEET LB o T hhidBNT 5, KL, HFBEOZLLLDALE N,

Number of Persons Employed ¥R AT
HPADOBBEIB LWV, HELEIHEMW

BB

12~208/B (70~808/0A MHEBMBL=TH— OBPTH-%k)

AW E - ETFREOBH



iz 7508/H
104EH 1,3508/7B (AXLERMTHMELSS)
ditilalrs g It -1
HBEHE 2EREHP
Tittle: Perubahan Gaji Dan Sharat?
Perkhidmatan Bagi Pekerja2
Dalam Bahajiam [, [, Dan Il Dalam
Perkhidatan Awam Di-Malaysia
Barat 1970
Di-chetat Di-Jabatan chetak Kerajaan
Oleh, Mohd. Daud Bin Abdul Pemangku
Penchetak Kerajaan
K.L. 1970

3 Survey Dep.
‘Mr. ABDULLAH BIN TAHA (Director)

Mr, K.S5.NAIR (dupty Director)

cwv—- Y7 (Y, Y5 2) AFE

« Land Use 1./60000(5%) AF
BTodtow, B.P.UEhCAFETEC &,

1/60, 000 Siri L 7010
Chetakan 5-PPNM
SYIT 28

1/25, 000 Province Wellesley

SYIT 28B KADALA, BATAS"
1941 FEIR 1959 & 1963 317
BM#E
1/10, 000 Siri L 905
Chetakan 1-PPNP
SYIT PAGE S 1II
RS 15
1/7, 500 Siri L 905
Chetakan 1-PPNM
SYIT PAGEIl 1972 47



* Survey Sheet T#fiEHOA»> ThidCkEL S,
HBRED I.D oHE2R .
K. L, ®National Mapping., Ass Directer Mr. PAUL FOOK#W3 ( BERICH
B ki)
wHoFLHML B P.U KHEMTIT L,

5H28H Penang
Bam B Fr ahfd
1. Town and Country Planning
Mr. Mohamed Ishak Ariff
. By
MBI OABICS B,
Local Qovt . ##EL, Buid. Surveyer ICHZERIA, &% Local Govt 2T. C.
PIRBH L7 FA4 2 EeRBE, LG lREIEINALZBICL VBEL Oouncil Meeting
iR L AR 8, License ® RT3 %, 22ltdWTT O P LAkKMLTT FA
12T 5,
TREHOEER197T4TTFarbhi
=) 2—1
=t 3—1
BEEORBILOWVWTE., L.G L TOPOF =y 2555, £2TOFEELHI A -1
Tk,

] 2oL GeEok

T O P N E—F 5 fEoTWaEH, ZhidvsohnidbOoT, =3/ 3 v2%%
DTRE N, ~F ¥ EMoH, Ak EE, | .
XFES Y SREO—BREL T, 1949-55KiBOov v+ v S rOPPIFHEORRRZZ
~BEIHE, (EHftCIoT), ZOXS5KLTH¥AZLO% “"New Village" L F
5, D5 b2 FilEMetropolitan Arealc g th, WHBEOT (A KEILIK LI ZYFTd
5,

+» Base Map {0z >4 2y R oA#HHEE, 1969 2 TORK
) A PRHUTOMRb. 2T 27 Ko KEF - & AFThE.

No. 1 Base Map
No. 2 Old Planning Authority Areas
No. 3 Elevation

No, 4 Slope Analysis .
No. 5 Mineral and Agricultural Capability

— 66—



No. 6 Land Use 1969 :

‘No. 7 Pattern of Land Values - Post, 1969 =
"No. 8 Land Fragmentation 1969

No. 9 Land Ownership 1969 ‘

No. 10 Population Dispersion and Settlement Pattern .1957
No. 11 " " " " 1969
No. 12 Communication 1969

No. 13 Public Utilities  Water Supply & Sewerage 1969
No. 14 Public Utilities Electricities 1969 o

No. 15 Educational Facilities 1969 |

No. 16 Health Facilities 1969

No. 17 Primary and Agro-Based Industries and their Centers
No. 18

Nol. 27 } “ "

.« TR AR

Federation of Malaya

Land Acquisition
Act of Parliament No 34 of 1960

for example (Most Important Section)

Y

(2)

Whenever the State Authority is satisfied that any in any locality in the state
is likely to the needed
for the porposes referred to in Section 3, a notification in Form

A shall be published in the Gazette.

T

The collector shall give public notice of any notification
published under Sub-section (1) in the manner preseribed by

section 52

B EoEcr b 2 HoPUBETY 2, BRRO4D2KIR6N B

1 Public Purpose
2 Housing

3 Industry

4 Road

A, BEAMELS, AEXOHAKBRE LW, 1ITAS



IEAOF#HE (Section 4 cHHOBAE)
WBOBE (22 DEW) #, MROUFELTEV, 1EMo=v a Hil, oA
LABeka 3z, BELTHT I, R ICREINDLTIERKEZ L, F
Hiritihiodr b2WLhETI LR S,
BRI oONWTE, BERGLTW EERb30T, T2 Thh b,

Urbanisation In Penang State
West Malaysia

1970
Seminar on Development and urbanisation in the MADA Region and its Environmental

in Kangar Perlis on 19th May, 1974
BED2o08HAF

c 19704EMEE HLWPlankdkitth, 274 L, BN (EHE ) A0k PoTnd,
KEWLOZREET S L

B. M 300078
7oA MBTHOR 500F
JL%B 200F etc

Basin V OWHOZRO AP FEMIC, T CREEHENREBI L TWE, %L, Th
HEBIHEORE, #— 7 Y2~ —-XOFLE, EFHET YL RBHC IV EETERLT
b
~22vF 4 OhMNELEOREROER L350 T, NEBRICIEAL TV, B
MOBAHBN 2= FAyORERTTH B,
FoAFAEROGOTHIMERBICRIWAES S, #bostE ik, Industrial Area
L#hioTwh, (Residentiald LTAM) '
BRNOBRFEL T 2 L FIA AR, REihdBR2ERE W on—RPTH 5,
« AFTHEBE
20inch @ 1mile #1./2000 HMAMKIE1./1,00032%, HitFEHs
2% inch : 1mile (#1./40000)
cBHHBEREHR (57 —-X)
a KUALA MUDA & #JliFQ
b Sg BAKAP and NIBONGTEBAL
zhab
BATU-KAWAN Tourism Area
DEodbolk, bO=R2y 7T T¥ o2k
CMAKERCETAHEOER



PLANNING DEVELOPMENT AND ORGNISATION

ISHAKH, ARIFF e n _ ‘

-MEER 1968 % HM2600m scale 1:25000
BB L HOERET CH bR B, TR S ThE

- BEERSD 1970

« 1976 MBEBEATWILoTWIEHN, FERIL.TWwEWL, (Federal

2 Engineering Dep. Local Govt, Pg.

Government )

Mr. Rajendra, Director -of Engineering Service
Mr. Thomas Gan Eng Siew, Dupty Director
Mr. Ooi Teik Boom, Principal Asst. Engineer
- 1935 200#>7RORMBICL b TAHNE B
+ 1968 =Sar#FEF7Iricrd, h+FDOProctor & Redfern International

Limited Consulting Engineer, Toronto Oanada 2! Feasibility
Study %K

1969 COWMELD b, MEFAF, HEEBIL Greater George Town P65%%
oA=L TWwhH, 50 gal. persong{ FXABHEIKXLBE), s bEICL IR

e B UMTH M2~ 25F LB LT(25 feet) ity 7HERSL T,
R4 FEDNT ' ’

a2 )= bR LU 2ZvA454FHH
av 2=t AT Iasiagadrh
Ay —bF F—=b3F)THNE
Z v 44 SRR
~F B TORKE 60inch 25 feet B
MWEHE 3 (ka-—bs 1 a2 )—F 2)
s Ry FLDNT
ARy SPRAELISYET BRE100FET 5,

M A4 22—~ (Surzer) ¥ 7B, “—Y2HWd b, BHEAE

Hy7HEol ¥yHit, RERLA—vY A7) o—4TEtRE



- PR R
e 1938  BHpR

nile
1800 Feet LJ 40feet
15 3%
BD=Vv—T 73 CL
billeorh Rt Tid T,
s HIEOT/KHEMIER 120mile
» FrKEEREEIC D n T oM ,
cBBREOREN Local CIWEORAEW, A4 70ESSKMEMRDH,
A4 T OB
« HTF 7K AL 22 B

BB (PREN)
s FrhkoBRBEELDOWT .

QT konTit, AEBHERERITZESREREZ L,

NEEFTER, BCEEZ EONBHBRHLES LML L,

ARV BEMAIOMN LW, Flikl, Rasa Saya DB oW TLIHLIERTLH
Bk ing

BFRIECDOWTY, BTERBERLEn, KL CENETREE

Ay bR AOIRME S E Y SRR T, Tk —HEICHRYE (L) 2.5 3mgd
(PR BT 10mgd 2 THAD)

Ak —-hgrh— (H)BRHAEIH HBHO00Fs>r BL1HHE zhkkl)d
Septic Tank ©ERINE

HAHEIEPHCR P> TWVE WV, E-Colli 21EWn, (HK)
. ERAR

£tk 158BA

A 7P 2 4 5AEE 3 %M Engineer WTXKEMTSA ZhTt+i

BHRHEOAHEREY, r—rr2ioRzhllTovrotoTti

HEErozicd b
s HERE XCTH

1.3 2m8 /% A rAvhs  HBH 28/7A/WO0

MA 1.25~1.75/A/WO
2.3 0m8/4F i
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H105 8- Fp— 2 FF
LedoT, #AXv=—Ya¥3 R+ EA-TE b,
FLnatEE, 3.50~4.50%(1#EH) ORFTH YLD, 42 TOHDELE6325%
Third Malaysia Plan TS5 74ET10m8 $ 6253, (TEHEELTWEWA)
» AFEHE
Sewerage and Sanitory I[nstallation
By Laws 1970
George Town Sewerage Study
A Collombo plan project 1968
- % REM '
New Act (Act 133) &k

Street, Drainage and Building act

583 29H Penang _
2489 —%X Proyince Wellesley* 1:00Pm B®& (%HOBFH)
1 9:30
Mr Loo Kam Weng
Wr Choo HEwe QGuan

Dr Lim Lay Sen .
Mr ( ) IHAKBARBEFTHXERNRE

s Septic Tank OB S b
Communal Septic Tanks in Seberang Perai
Maintained by Engineeing Section L.P.K.T.S. P‘
HHLTWELO
E 31 (B4 2) 29— 2K
.10 BMithX
Al 5 (BE®RHN)
COWMBARS ik k7 ~& oSeptic Tank OFEROF EEKE L Z T TR 20
choofebltr, ZREBR (GBE21%) 1L5%0LFL el THA
£ &1k R Ry g b ARFL, ATy PHELLBEAS,
2, 37RBK1BAS » VORMLITER Yo ChiZ A Fa—ah—(2r2a—Y—)RE
5ARH, RERIABKIA GEGFEE) |
1.6 40,000~50000M#%

=



BEngineering Dep ok
Lngineer 2
Ass. Enginecer 3
"Technician 6
FEMM  Junior Technician 2 A, QOverseers 5 A
Plumber ( fitter } 5 A
Laborer 41 A
HEideMccoRA, EHEREL > TrhE WV,

o B MR (TAKM) ikt 3 5 Choo OER

Lk# EREBIEE—FRVWAED I bt hidktibbhd B v,
« Septic Tank D # 4 F & AF
BER(BEShBEEH)

Quide towards vetting of 8. I. Plans

* Septic Tank OFETHKM ‘
25galA-H(BF%St80HE50gal/A-8)
1F4b6A—150gal /F:H
COMERBRITL, T bkOARHRKRS, 45gl/A-BTorzshbHi
TH+HBHOD L LDOTH 5,

REBRC 2 TORKAKBZOL 52 O bhr b \n, A% LREEN (REH) 0

"B AF
HY {4 6 inch B8 17150
HKE 9 [ 1,/200

chooFMEES b
Proposed Housing Scheme at Bagan Serai for Penang Devel';npment Cooporation
on Part of Lot 340 M.X.1
ik Oxidation Pond ©F @ Efi

~ Imhoff Tank OREH S 3 50 :
* Raza Saya #7rOMilicidl 20Ky 7 (FHE—2—0T L) D20 Thw TIHHE LK

HTWO L ERLNEMLTY 20 BHELZ Lo HREBAR, Colotobhbizn,
(200000M$ ) | T
CFELOERALTwa R A 2N, BEEIDPIVGHEIE THELEZV, # v F—Fflo

FHREnWEFEL bR 2, (KPR>F)
s TRE~O#HTARKRBARBDLLEVWE, S 707X EHBLLo2TWE L, EAKKY



+A4EBE Lo T b
* Oxidation Pond O e Lothltbs L8 (AREEH 6 BRHEETRAW) &# 4 Tw b0
CRESE S I CEEOME, | |
» Imhoff Tank K Z7RBKMAFTAFTEA V. FWH2E 5L 2WBICLTHEHEO & —=
Ttk 3+ %0 4022 CHFRITFTHRKERENLZV, ZORBKPERRWEEL 250
BAoME2S 2, 2 ARNEBHCHIGTETVAVY, RHBECHBRAKLAhIRIVD
Tians (LHFRE)B.M 0S5 cdBEROL OHD 2,
o I3 QUG

(i 43 2 cu.ydH

3 360 #

[ 10 8 cu.yd/H
2R OEBHIL T
(432+360+108)X073=650m
650,/200000%3££/A-H
3%X0.7=21Kg/A - B
o T3HEK
Pk, KBTF—2AF
kBl (TBEUA LB ) 1P IF4 2 AF
Pk ikt 35 Choo OXF Mo LBMNAHEHR LR 5 LBWEHRKRELDS H,
(FRARBME > T B2 AN ENET >TnR)
akLdE 20fME, BOD, PH#2 3 HE,
1 20RELTETHTHME UK T A L% L bhbo C OBAMEEHKe P.D.C.
HREC O LS ZEEA DL DY THEZ WV, ‘
{ Chemical Dept 23482 )
* K HEBR
RAY AR RDATHELRS 2. SREHTIEIEL2ER 2w, BERTHZABICED
hTn b,
Sy —AEoBE—FEX V2V —v 3 b % © T Contorol Station ¥ T T
EEICEHERKTERWED So



5

1

s KEOTHEH

University of Malaysia ' | : ~ [ Civil 50%
Faculty of Technology" 8 0 A/4{ Electric
Machiuery
Chemecal
197006

. University of Technology K. L.
. Institute of Technology
Unirevsity of Science Penang

Building Technology

o 33 45 L HIBE IEORBRTSERTAS

a. B fr

M.I.E.M

" Member of Institutional Engineer Malaysia
b. & M

P.E

Professional Engineer

+ Local Censultants in Penang @ BEE AF

A30R8 Penang

THARORAIC L MM ORIE
BRI W 3V B 45 - HRK

1) Penang Hill

Penang Hill 1B % 2000 7 4 — b TQeorge Town TOBHCHBEL T Bo
19234610 A2 1 ACERABALABUBEC L »THEH3T 5%, 3 L ¢ & Botanical Gar-
den ( Bi& Water Fall or Mankey Garden) O 4 LB MR THECET 20
BUERAEH 1 5 ERECORE B AUBCRARORET SO RIbRDL, BA

AL 2 bh 2Tt 2 BEDRBERIN Do

BUBER CcOILBEO Bt BT 20O BROTEBBIC I E 2 TWndo BHFL KX —%

~ —S5 O Second class AR L & S ICRIVRAATL 3o

o IEKE®RT A, ¥, BRE, BER, FHORDL AT, e ¥ X —FRFDLED,
REAEAS20HBL T REARKR LI 3FUTOECRIFIALTLILOLNE

. —T4—



NOBEENRHTWE Y, FEETLCE Do Tni,

© ZOELE TKENLARINTHIOCHEEZS, BOLA D, U bT BB 0k%EV,

 ALRE T LCEH BB L LN B, SETLIRROES EYRED L2 ) —
Pld LT AEAELDHRAVWS ) WOHKEE (B4 0om, kOMhTWiEA20
nBEE, BEIER ) 22 bh, KOTNDPEBIBLLYOTZWATH I ZRLEDDLTE
BOLPRPWENTHD, KEOAEBLECLIFBINA TV EHIIDLLA4, ~4 7 —%
RRF bhfo

£m

Svin

2) Botanical Garden

18844EWAEENA Qarden i, TOWILF W8 mOAUBICD b, BEEH &M CHE
bheMBALTEHER TS, ZOWzS (#HMWEHEH 12007 4 —b ) k3 ¥ TR~ Pe-
nang Hil ~ e HosTndy (RIT5—x—Hh—)

COABEARE, BHERIAAFEBEATI- T, I{SEINAEBIARBLTNE: B
HHEOHBEER1 2mph t0 T &, TOEBOLECEABHLBITTHLED, AR
fe 4R R KBRS 2 BRI T Bo '

coAEE, 34Water Fall ( 3 & €514 Monkey Garden ) & b Ehh 3 2 O&ME S -
Tnad, FHAILLGFHOILBCEZHOER R 6N Bo
o zhbokiEdhkBERKELLTHEKEIA, Wi % Qeorge Town OEBBWAICKHAKIN T
who TORKMIIWater Authority € LT 1894 £ CBBEA T

( PenangTravel News KDN.NO : 8780 ) '

() AERCHALLEBEDhEZ—AEIROT, £2 v —0BEFLCMne R, RXERA

THE2RABICLIEBML A & o X, Penang ®Reserviorid i Z—4 A Quilema-

rd Reservior EHF L LTWAOT, HEOALDLDE VMhE 5o o
o PenangPKIEEbHLTRETE Do CHEELLOENWENE LTA~< 7 LKIRA#E
NTWB EWD T & %% H O General Meeting THn € bt Thedt, Thit, D¥0L5
ZTLEKo A7 b JONEMBO LT HCAXBI%E Tobafnd Do 2= b 7 OW)Ilid— &
KBEETRETRL TN, ZOHRHHBHZE TLEAVELTZTDRTNE, 2O
& Qarden € & 2 Water Fall Lo TWwh &, H$O2Vv—ABBLTWREWVIODR,
¥+ Zz®M, Penang Hill, Botanical Garden THA E 2B 2okl e bh, HCE
CHlEZNhED- DR KRETDH 5,

—75—



2. KRATH : _

BREFERXE DO TELTDY, BEEFrOova b 7 BAEEM%ZD S BRO— 25 b &
hEzno REOHBRAFER, ~v-—BATLLWwadd, -7 ROBAEMEHBLCY D
2 TWdo B4t LA—NMOBEACRBHOBREHRXOHER R TWLIDO AHEWL, 08
DHBEDCEMOBRELABRELTCVI03E-TWndo BREECKDERSE VW, o b FIH
THERELSHABBERILTWZ Y BETREAMIETHBEI N, Vv —0BRANTES
ETdh REHE=7 1), Teardis ot d—BMr LA W, To@NT 2, 4, 2,
WF ete BFBINTWAD,

Kapitan King Mosque 25 PREN A L 22 C KA B RATE N D5, KL+ CwikE
ODRBTHRONTVER, =27+ Y, Terid, REA2ABVOMLCREEEEANALAR
WoEhTha,

(B) —RALOBEOC=9 LV LTerfntARTE0EHL LW, FHHB -7 23 %

2BO4 ton HLARIEHB TH - 7o

PEAXNTEBES A=Y P ERNBABRBATZATINVEVIHRLL, TOBTH

3 Y EROTHREUNTRLLOZLTHDD, RECELDRTWIHACEEN, W,
PR, S bE Stock IhTwai2zofnl, BHEAMOE DO TEWELRFE T %,

Stock Yard EvioTd , 22T CTEHREBULRZLI DI THEIBRIEHSOnx30nE

THB9 WA HBAREBTHE5, KB (BH1 1) CE—oBVWOZI %22 5T

o (WK BIH)

3. AV Vv REVF

AV V222 P LOMHBORHENL2Z VEBERITLTKH S,

TREDRE Do bed, #7227 FHORABRCE, TILLABNODLEHRL L
NBo MEE AV AAMESEBAy b R2Y =y (Lo TLEMBS~1 0mBE) &
BRCTd2o MAT¥ZREDODC DKt b, BRA 2 FOAMTHS 50 ZOALD 5
Pof i, MEBROISBBERL TS, KTCHB A LWHRBNTWTKAERRLZ V.

4. oKk R

Merlin Hotel ® 8l © 7K B #E (L Leboh LeithiE b (i » THi N J1, Raya, Farquhar3B b %
HMiLT, 7=2a - LEROKREOHOBCH - TWICEHERN TWbH. WK R 5 L
BARBM EFT DB KBOMIBEBMT 205 L (5,0

COHRMBBRAIAIRETdoto BRER-ZONTEL 2BTS D, kBRI T
CHKOBBRERT ThHz H KL LA EBHAR bR ko RBEBDAEN DR 3 — LD
HL7Zo BPEDTHLALIC LD ETH2SAMBIKIT TVR Wt CORERL LT
VHERARO IO THH LS TLE Vo 1 2RASACHREEMLLERE, 2L LANE-
Thico KEBRARAEELIC LA DLND LI ZRR Eh ok (BRkOM LRy X



HHB00mBEXAONS)

Hotel i O RHEMBL ABRCEKIh Twae, KEAdr 2 b BMcHAE» L
Fr{HbaVW BEOMAIIGROLODEAIA WS CHFAL, 10~15nBirh1 2mE
FOFPr—ralH( 93— ThKkBC IR TWAEA DL LGN TE)0TF %
P THABRBEL TV 2, MAMOERNE TRInEL DL THD,

BEEOKAEBRHCIoTtr 2 RS (HHORFF LUK OFHOBRE ), —RIC
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A,

BAGKGROUND TO SUPPORTING INFORMATION -
Justification for the Project - -

1..  The Georgetown - Butterworth area is the second largest growth centre of
Peninsula Malaysia. The 1970 population of the proposed Butterworth Bukit
Mertajam Metropolitan area was 160, 000. While this at present includes around
50, 000 essentially rural people the area is expected to fill in and assume urban

characteristics and population density. Past and projected future population are

as follows:-
Year Populations _ g;:;v;l;s '
Butterworth | Bukit Mertajam Total Area

1947 21,255 - - 7.09
1957 42, 506 - - 3.5%
1970 61,252 - . 160, 600 9.0%
1975 - - 250, 000 4.0%
1985 - - 1385000 | 3.5%
1995 - - 545, 000 -

The large percentage increase shown for the 1970 to 1975 period is partly
due to errors in projections from 1957 to 1970 but also reflects a rapid increase

due to development.

2, Economic devélbpment is expected to be assoclated with growth of medium
and heavy industry together with associated services and housing, and port ac-
tivities., The area will complement the growth of Georgetown and Penang Island
which will retain its position as the main commercial, tourist and service centre

of the area.

3. Although the Butterworth - Bukit Mertajarﬁ' area has not suffered from
severe epidemics of gastro-intestinal disease general incidence of disease as-

sociated with poor sanitation has been considerably higher than desirable and

- steadily increasing density of population will more than proportionately increase



disease transmission. Installation of sewers is necessary to ralse levels of

sanitation to offset the effects of increase population density,

4, In economic terms sewerage is justified for urban areas for the following

reasons:-

a) = It provides for sanitary collection of all domestic and normal industrial
waste waters and conveyance to points of treatment and suitable disposal at
least cost and in such a way as to improve the general efficiency of the urban

area.

b) The cost of inferior alternative systems such as use of individual septic
tanks is much higher. Studies in Ipoh have shown that capital and annual costs
of severs are only 40 per cent of the cost of septic tanks. Further the septic
tanks are designed to receive only W. C. was water and do nothing to resolve

the problems of contaminated sullage or trade wastes.

c) Investment in sewerage is reflected in an increase in property values at

least as great as the investment itself,

d) A community which provides sewerage is attractive to industry as it
provides a least cost solution to industrial waste water disposal and at least
partially relieves industry of direct responsibility for control of environmental

pollution,

ce) Through improved sanitation the urban community enjoys a higher level
of health and well-being which in part is reflected in lowered costs for medical
care, drugs, reduced absence from work, school, and longer useful employ-

ment of workers,

5. ' Detailed planning for the future development of the Butterworth-Bukit
Mertajam area is timely and sewerage planning should be integrated with overall
planning to ensure that the necessary treatment work sites are provided for and

that rational location of trunk and lateral sewers is possible.

6. - Priority has been placed upon provision of safe piped water supply and
approx. 61 % of the population is served with piped water into the living quarters
and a further 10 % have access to standpipes. It can bhe anticipated that approach-

ing 100 % of the population will have safe water piped into the homes is'the future.

—96—



Or the other hand used waste water disposal has not been adequately provided for.
Sorne 30 % of the populatmn have flush toﬂets with disposal usually to septic tanks
and open drains 63 per cent are served by conservancy (bucket) systems, and
the remainder (7 %) use pit latrines or have no fac111tles Su‘tlage, which is
usually as heavily polluted as W. C. waste water, is universally dispos.ed of to

surface drums.

7. The use of septic tanks in built up urban .azreas is never satiéfactory even
when sub-surface d1Sposal of affluent is mltlally posmhle Under conditions at-
Butterworth-Bukit Merta]am where soils are relatlvely fine and ground water
levels are high soil absorption is not possible and effluents have to be disposed
of to open drums within the built-up area. This allows for general urban environ-
mental pollution; the breeding of mosquitoes (in drains and septic tanks)', flies
and cockroaches etc, and provides a ready food source for rodents and other
disease vectors. '

In addition septic tanks as designed in Malaysia do not pfovide for sullage
wastes which are often as badly polluted as the W, C. wastes, Consequently
sullage is disposed of to open drains and further adds to the problem. Such drains

also provide a convenient place for disposal of refuse etc,

8. The use of the bucket system of night soil collection with disposal to land
burial sites is a serious hazard to the health of conservaricy workers and the

public, Buckets are also open to disease carrying rodents and insects, Funds
spent on such systems are not justified as they do little to solve health or waste

disposal problems.

o. Rainfall run-off is generally collected in open, usually concrete, monsoon
drains. These drains receive septic tank effluent, direct discharge of sullage,
trade wastes & effluents, and are open for promiscuous dumping of refuse. The
combined, heavily polluted flow is discharged to surface streams and the ocean
leading to pollution which affects the fish food chain and use of the waters for

recreation and water contact work.

In the more highly developed areas of the urban area it is usually deserable
to provide buried pipe rainfall run-off drains both to p'fevent or reduce contami-

nation and tec make the road surfaces more useable. Provision of sewerage



“eliminates most of the pollution of surface run-off drains.

Planﬁiﬁg of surface drainage for urban areas s often carried out in coor-
dination with the plahning of the sewerage system as the two systems are closely

related in many respects,

10, Sewerage is a necessary amenity intimately involved in the basic concept

of the modern city and urban life. "To introduce cities without sewerage, anti-

malarial medicines without birth control, is to tear a culture apart, and subject
its members to excruéiating, often insoluble problems" (From "Future Shock",

by Alvin Toffler).

Inst_itutional Framework

11. At present Butterworth is mainly included in the Northern Administration
District and Bukit Mertajam in the Central administrative District of Penang P. W.,
It is understood however, that the three administration districts of Province
Wellesley are to be combined under a single District Administration. Respon-
sibility for sewerage basically rests with the District Administration although
both the State and Federal Government are concerned in relation to public health

and planning,

12.  Water supply is the responsibility of the Penang State Water Authority which
will be able to supply all forseeable future requirements of the area. Domestic
water charges are $§M 0. 60 per 1, 000 gallons for the first 5, 000 gallons and
$M0.95/1, 000 gal. for additional amounts. Industrial water is supplied $M1/30
per 1, 000 gallons,

13. It is anticipated that the District Administration through its District Engi-
neer will be responsible for sewerage of the area. To undertake this work he

will need to develop a competent staff which initially (Stage A) should includes:-

(i) - An Assistant Engineer (Sewerage)who will require academic and practi-
cal training on sewerage pianning, design, construction, operation and
management. The candidate should preferably be brought on duty before ‘the

- commencement of the feasibility study so that he can work with the Consultant

as counterpart during the course of the study and should be sent for further



training on a fellowship immediately thereafter. As it is likely that up to one
year will elapse between completion. of the feasibility, study and commencement
of designed construction the incumbert should have returned to participate in

this phase prior to assuming operating responsibility.

(i) A Chemist, to be responsible for operation of maintenance of sewage
treatment facilities and monitoring of effluent of downstream water quality.
The incumbent should be recruited and brought on duty to assist in the feasi-
bility study as counterpart staff. The position responsibilities could include
related miscellaneous duties on a time available basis. Fellowship training
in water of sewage chemistry and biology for a period of from 3 to 6 months

would be needed immediately following completion of the feasibility study.

Additional non-professional staff will be needed for sewer and treatment

plant operation and maintenance as the system becomes operational,

14, The various administrative and drainage basins of the area are shown on

Map 2, attached.

Provisions for Governmetnt Follow-up

15. No funds have as yet been allocated by Government to cover the costs of a
feasibility study or design and construction. It will probably be possible to com-
mence a feasibility study by March to June/1974 if a request for assistancle is
made by the District Administration (through appropriate State Authorities as and
if indicated) to the Economic Planning Unit by the end of 1973,

Allowing one year for the feasibility study it should be possible to support in-
clusion of funding of Stage "A" design and construction in the Third Malaysia
Plan (1976-80).

Other Related Activities

16. Development of several areas within the study area are at various stages
of implementation as follows:-
DI - Mak Mandin Industrial Estate-Largely completed but with need for

further development and infra-structure.
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DII - Pral Industrial Complex-Approx. 30 % complete and progressing.
, ‘DIII - Industrial areas of Butterworth-20 % complete.
DIV - Bagan Serai Complex; Industrial, Residential and administrative areas
| - development started.

DV - Prai Barrage Area - Advanced planning.

During the interim period until sewers can be installed careful planning
will be needed to avoid unnecessary expenses on construction of liquid waste
disposal facilities. If possible local area plans should be made for sewerage in
conformity with the general plan outlined in the Preliminary Report prepared by
the WHO Engineer/Ministry of Health. Interim treatment could be provided by
use of low cost temporary stabilization ponds or by chlorine disinfection etc, .
These sewers would be built as part of the development project by the developer
in lieu of unsatisfactory and costly septic tanks etc., and be turned over to the
District Administration for operation and maintenance at the time of connection
to future trunk sewers - interim operation and maintenance would be by the de-

veloper unless arrangements could be made with the District,

17. Plans are also in process for a highway bridge, tunnel, or causeway to
connect the study area with Penang Island, This connection will probably affect
special development within the study area and may affect some aspects of sew-

erage planning and effluent disposal.
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IL.

OBJECTIVES OF THE PROJECT

l.  The Ministry of Health/Environmental Health and Engineering Section with

the assistance of the World Health Organization; Western Pacific Regional Sanitary

'Engineer has completed a preliminary study of sewerage needs for the Butterworth-

Bukit Mertajam Urban area, with concurrence of and cooperation by the Distfict
Administration. The preliminary report recommends that:- "These study be
followed by to detailed feasibility study ... ". The feasibility study is needed
fully establish the need for the sewerage system, measure its costs and benefits,
evaluate it environmental impact, establish its engineering and financial feasibili-
ty, and to detail methods of implimentation, financing and management. It is
hoped that arrangements can be expeditiously made to impliment this feasibility

study.

2, The principal objectiveé of the proposed sewerage project are to:-
(1)  Improve urban sanitation by eliminating the night soil conservancy

(bucket) system.

(2)  Alleviate pollution of the urban environment including surface drains and

streams and ocean beach areas.

(3) Provide a modern efficient sewérage and trade waste collection, treat-
ment and disposal system (or systems) to meet the general physical

development needs of the Butterworth-Bukit Mertajam Urban area.

{(4) Avoid continued investment in much more costly and unsatisfactory or
less satisfactory facilitles for domestic and industrial wastewater dis-

posal.

(5)  Schedule implementation of the project in stages based upon the findings

of the feasibility study and as generally outlined in the preliminary report.

(6) Provide institutional organization and management bases for effective
future sewerage system development and operation - including training

of needed specialized staff,

(7) Develop a financial plan for the design and construction of proposed works

and to support future expansion and service,
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All items are to be studied and the results incorporated in a Sewerage
Master Plan made up of long range, first and second stage, and interim programs
~ designed to generally coincide with five year National Development planning

periods.,

Long Range Objectives

3. The long range purpose of the project is to assist the Government- of Malay-
sia, the State Government of Penang/Province Wellesley, and the Butterworth-
Bukit Mertajam District Administration in the proparation of a '"Master Plan' for
Sewerage, Sewage treatment and Disposal for the Butterworth-Bukit Mertajam
.Urban area." A Master Plan is:a long range plan comprising field investigations;
surveys; and interrelated socio-economic, financial and organizational studies;
which establish the basis for a multi stage program for the development of sew-

erage systems,

4, The Master Plan will cover the Butterworth-Bukit Mertajam Urban area as
depicted on Map 2. This includes an area of 43. 5 square miles and a 1970 popu-
lation of 160, 600 projected to 575, 000 by 1995,

5.  The Master Plan will provide for a complete modern sewerage system (or
systems) including collection, treatment, and disposal facilities for the Butter-
worth-Bukit Mertajam Urban area. The e-arly elimination of the bucket (conser-

vancy) system will be a priority objective of the plan,

6. The Master Plan will include provision for interim measures to improve
wastewater collection, .treatment and disposal pending installation of the new
sewerage system. This would include sewer installation by develbpers with
Temporary Treatment and/or disposal facilities and temporary facilities for

industrial wastewaters. -

7. Proposals for treatment and disposal of wastewaters included in the Master
Plan will be based upon pollutional control study of the receiving waters with due
consideration of water quality requirements of the existing and anticipated future

uses-of the recelving waters, . including ocean waters.
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8. The Master Plan will include studies of existing industrial wastewaters and
recommendations covering methods of determination of acceptability into the
public sewers as to afnounts. quality, and need for pre—tréatment and costs ..
balanced against alternative costé for separate treatrm‘ent and disposal by the
industry, either individually orAby discharge to a separate industrial waste sewer
for joint treatment and disposal. Projections will be made of future industrial
waste loads both as to quantity, and quality by industrial classification to aid in

overall planning and determination of the recommended scheme,

9. The Master Plan will recommend a long-range development program,
envasioning a project period of 20 years from 1975 td 1995, and interim programs
(stages) éovering the first two five year plan periods of 1976-80 and 1981-85.
These programs will be associated with studies of the institutional, management,

tralning, and financial aspects of providing sewerage services.

10. The long range plan will include a review of present methods of financing

sewerage services and recommend short-term and future long-term arrangements,

11, The Master Plan will contain a program in phases of implimentation and
investment covering a 20 year period, together with provisional preliminary
engineering and feasibility studies based on cost estimates, economic and other
factors characterising the country's need and capability to accomplish the pro-

gram cousidering the different means of finance, both national and international.

12. The Master Plan is to be presented in a concise report with plans and
estimates for both the recommended plan and alternatives studied by stages for
implimentation, All basic records, calculations, maps and criteria used in
development of the master plan will be made available in original form to and

become the property of the Government,

13. The Master Plan will contain a training component for professional and sub-
professional staff needed to supervise and review design and construction work,
to plan future extensions, to maintain and operate the system(s), and to carry

out monitoring of receiving waters for pollution control purposes,
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B.

Immediate Objectives

14. Baéed on an in addition to, thel‘ recommendations and studies described
under "A" above, the interim programs will include preliminary studies of Stages
I and II (1976-80) and (1981-85) of construction of wasterwater facilities, Thése
are studies comprising detailed investigations, surveys, and technical analyses
of alternate plans and schemes for the various elements of the wastewater
facilities which are proposed for the first two 5 year stages of implimentation

under the Master Plan.

15. These studies will be carried out for works which are to be constructed
within the first two five year stages. (1976-85). The preliminary engineering
designs will be presented in report form with comparative analyses, recommen-
dations, justifications, preliminary specifications and cost estimates of the
various alternatives, includiﬁg cost of construction, financing, operation, and
maintenance., All basic data and original calculations and schedules used to
develop the preliminary engineering designs wiﬁ also be made available to
Government and will become Government property. The information presented
should provide for the preparation of final engineering designs and contract
documents with a minimum need for additional field investigations and studies.
The purpose of preliminary engineering studies is to provide guidance for selec-
tion of the most favourable alternative with respect to layout, design criteria and

capacity of the system etc,

16. In addition to the preliminary engineering studies described under 15 above,
there will be prepared feasibility studies including pertinent legal, institutional,
managerial, economic and financial matters and a complete financial plan with
estimates of capital and recurrent costs and the total income needs to cover the
cost of operation and maintenance, interest and amortization of the completed
works, based on studies and recommendations of an equitable tariff structure.
The results of these students should be presented in a form which will meet the
re.quirements of financing institutidns such as the World Bank (IBRD) or the Asian
Development Bank, Such studies should be linked with the preliminafflengineering

design periods as applicable.
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17. Analyses of available reports, documents, plans and maps related to the
Master Plan study will be made to provide basic data for making population, .
waterwaste, land use and zoning, town and transpozrtation planning and industrial
wastewater estimates and development forcasts and for determining geological

and soll conditions and other essential information.

18, Studies will be made to predict future quantities and composition of indus-
trial wastewater based upon readily available data on watex use, effluent quantity
and quality, production, employmeunt, population equivalents and waste quality
by industrial classification, Surveys and analyses should only be carried out
where the waste produced has unusual qualities for existing industries. General
recommendations for pre-treatment of existing industrial wastes will be made
based upon quantity and known characteristics of the wastewaters in relation to
sewer materials and treatment proceéses recommended. Recommendations for
methods of charging for industrial sewerage service and treatment designed to

cover costs will also be prepared.

19, It will be necessary to establish a sujtable small laboratory for carrying
out tests on sewage, industrial wastes, and for receiving water quality studies
needed during the course of the study. A Chemist or Laboratory technician will
be needed to receive preliminary training and experience under the supervision
of consultant staff-more detailed training to fully qualify the incumbert for future
operational control work can be provided by means of fellowship immediafely
following completion of the feasibility study. This facility and staff should be
designed to service the needs of the District Administration for future operation
of the system, monitoring Industrial Waste discharges, and receiving water
quality and other miscellaneous related duties, taking into account the availability
of other existing Government analytical services and the need for direct control

of testing capability.

20. Design criteria will be developed for the elements of wastewater facilities
taking into consideration modern development in various types of wastewater
stabilization ponds including aerated ponds, criteria already developed in the
course of other similar studies in Malaysia, and the availability of materials

manufactured in Malaysia,
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21, Recommendations will be made for improved operation of conservancy and
septic tank systems as an interim measure with due consideration to the use of
oxidation ponds for treatment of nightseil and septic tank pumpings, Areas now
using conservancy (bucket) systems should receive priority as feasible for in-

stallation of sewers.

22, The present surface drainage system within the study area will be analysed
relative to its influence on sewerage planning. As these systems now receive
sullage flows, septic tank effluents, and promiscuous solid wastes, methods of
interception of these flows and preventing solid waste disposal to them should be

considered.

23, Unusual flow conditions, such as heavy raihs and floods, and tidal effects,
will be studied with respect to effects on design, operation, and maintenance of
wastewater facilities and receiving water quality. Suggested precautionary

measures will be incorporated in the Master Plan.

24, The training of professional and sub-professional staff needed for operation
and maintenance of completed facilities, supervision of construction and design
contracts, and planning future adjustments and extensions will be comprised of

on the job training, fellowships, and counterpart experience,

Investment Potential of the Project

25. The objectives of the project relate substantially to the implimentation by
the construction of wastewater facilities. The systems to be designed and detailed
in the Master Plan, together with preliminary engineering and feasibility studies
will be complementary to present and long-term water supply planning and will
relate closely to urban and industrial development. Financing of wastewater
facilities should therefore be closely correlated to financing of water supply and

development project,
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I1I.

A.

a)

WORK PLAN

Description of Project Objectives

Preparatory activieles to be carried by Government* to assure timely

implementation of the preject:-

Project Activities

The Government will establish a small steering
or advisory committee to review project activi-
ties, give general guidance to the project and
ensure cooperation of Government Agencies in

the attainment of project objectives.

The Government (BW/BM District Administra-
tion) will designate a project Co-Manager and
arrange for counterpart staff to work with the
Consultants' Project Manager and Project
Engineer in the categories and numbers sub-

sequently outlined in this document.

The Government (BW/BM District Admin, )
will make ready office and related furnishings,
fixtures, equipment and supplies to accommo-

date project personnel and counterpart staff,

The Government will assemble and make
available to the project personnel the following

materials:-

Physical planning reports, maps and

census date etc,

(ii) Water supply, sewage and drainage studies

and maps.

Proposed timing and
completion date

From March 31st,
1974 for duration of

the project.

By June lst, 1974 for
duration of project

and fellowship training
for project Co-Manager,
Others as scheduled

below.

By June lst, 1974 as
needed by project and

personnel development,

By June lst, 1974 and
there after as needed

by project personnel.
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(i)

(iv)

Studies and data relative to hydrology, geology,
climate, flood, tidal and current records,
stream flow records, and water and wastewater
analyses (including studies made on industrial

wastewaters).

Topographic and other maps and air photo-
graphs of the study area (updated as necessary).
Early arrangements should be made with the
survey dept, , to ensure the availability of
suitable topographis maps ahd/oi: aerial photo-

graphs of the area.

5. Laboratory & Laboratory Equipment and Operation

(1)

(i)

The Government will make available suitable By June ist, 1974 for
building space, preferably near the office space and basic
space (A, a, 3, above) for a small laboratory facilities specified.
of approximately 200 square feet floor area.

Initially this laboratory should be equipped with

a2 2 compartment stainless steel sink draining to

a suitable disposal facility for chemical waste-

waters, adequate lighting for nighttime laboratory

work, at least 4 outlets of 20 ampere capacity,

and air conditioning. The Government will make

such necessary aiterations as are required by

the Project Engineer during the course of the

study including installation of benches, cabinets,

furniture, refrigerator etc.

‘The Government will provide needed laboratory By Sept. 1st, 1974,
equipment, glassware, and supplies to fully

equip the laboi‘atory for continued use as planned

by the Consultant. Costs of basic equipment

should not exceed $M. 15, 000/-. (Details to be

negotiated with the Butterworth-Bukit Mertajam
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(iii)

(iv)

District Administration after the Consultants

Project Manager s on site). Additional equip-

-ment needed by the Consultant would be supplied

by the Consultant and would remain as his pro-
perty except as the BW/BM District Administ-

ration might agree to purchase it from the

Consultant.

The Government (Butterworth-Bukit Mertajam = As needed June 30th,
District Administration) will provide for all 1974 to March 3lst,
operating expenses of the laboratory including 1975.

electricity, telephone, water supply and labo-

ratory supplles etc.

The Government will provide for all testing As needed
needed beyond the capability of the Laboratory
through the Department of Chemistry or other
Government facilities as requested by the con-

sultant on the timely basis.

6. Other technical equipment

(1)

(ii)

(iii)

(iv)

The Government will provide or give access to  As needed after June
instruments for air photo interpretation of the 30th, 1974

"QOrthographic" type or equal.

Surveving instruments, including levels, theodo-

lites etc. and necessary auxiliary staff,

Equipment for soil exploratory drilling and

laboratory testing of soil samples including staff

- or alternatively give access to a soils laboratory

with staff, as needed.

Flow metering equipment for measuring open
water channel discharge including auxiliary staff -
or alternatively provide required flow data through

its own facilities.
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7. The Government will provide a suitable residence
for use of the Consultant Project Engineer,
Family and consultant temporary staff, (Details
subject to negotiation prior to final agreement

but a 3 bedroom house is indicated-furnished)

8. The Government will provide a vehicle and driver
for project use (Details to be negotiated prior to

final agreement).

By june 30th, 1974 for
duration of Assign-

ment - approx. March
3lst, 1975,

By June 30th, 1974 for
duration of Assign-

ment - approx. March
31st, 1975.

b) Direct Project activities which, unless otherwise indicated, will be carried

out by the Consultant with support from professional and sub-professional

Government Staff:

1. Preparation of an "Inception Report"” to detail
the Consultants initiat findings, problems, and
concept of his duties and management responsj-
bilities. This report will be submitted to the
Steering Committee for review within 2 weeks of
arrival of the project manager to commence the

study.

2 Preparation of a training program designed to
meet the future operational needs of the design,
construction & operation of the sewerage system.

The training program should emphasis on-the-job

training with consultant supervision and should also

include academic training {fellowship) as indicated.

3. Study of available data, reports, documents etc. ,
on water supply and consumption; sewage col-
lection, treatment and disposal; population and

industrial development; drainage; Town and

By July 31st, 1974

By July 31st, 1974

By July 15th, 1974

Transportation planning; hydrology; geology; rain-

fall etc. ; soil; and other data essential for the study.
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Dilineation of sewerage drainage basins and zones By Sept. lst, 1974
in correlation with other physical planning activi-:

ties and development, population and population

density, routing of main collectors, location of

pumping installations and of discharge points,

treatment facilities etc., including analysis and

evaluation of various alternatives. (Refer to

WHO/Ministry of Health Preliminary Report).

Study of the present and proposed study area By Nov. 30th, 1974
surface and rain water drainage system and its
relation to the sewerage system; routing of main,
tributary, roadside and back;}ard drains; advisability
of covering open drains and making other improv-
ments; the pollutional effects of drains on receiving
waters under present conditions and projected future
conditions with sewerage installation; and or diver-
sion of low contaminated flows to the sewage system.
Special atteation should be given to the practice of
connecting household and resturant and other
"sullage" wastewaters and septic tank effiuents to
the drains, and the problems and costs involved in
adjustment of plumbing to divert these wastewaters

into the sewerage system(s).

Study and inventory of industrial wastewater By October Ist, 1974
sources in the study area, indentification of major

wastewater produces, of discharge quantities and

qualities (In-so-far as possible from available data

on water supply and product quantities related to

population equivalents or on data provided by the

industry), and of their effect or the sewerage net-

work, possible effects on design flows of sewers,

and effects on design and operation of sewage

treatment facilities. Suggested methods of control -
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and pfe-treatment needs of trade waste effiuents

as needed, balanced against costs of separate
treatment and disposal and/or prohibitions of ad-
mission to the system, should be developed including
location of industries in specially planned industrial
parks where wastes could be handled separately
from domestic sewage. Projections of future in-
dustrial wastewater loads both to the recommended
and alternative sewerage schemes is to be made
using available planned industrial expansion data
and reasonably supported estimates, with a view
towards providing for necessary sewerage and
treatment plant cépacities and estimating future

condition of receiving waters.

Study of the tidal effects in the Prai and Juru river By October 31st, 1974
estuaries below the existing and proposed tidal (4 months)

barries with a view towards estimation of the pro-

bable water quality to be expected with implemen-

tation of the recommended sewerage scheme in

relation to basic parameters such as "Disolved

Oxygen, p H, Total Suspended Solid etc. , and

toxic materials, This study should incldde general

consideration of effects on ocean beach areas for

recreational use and effects on the aquatic food

chain and fishery.

Estimation of the probable water quality in the By Dec.  31st, 1974
rivers Prai, Juru and Derhaka and tributaries as (6 months)
effected by effluents from treatment facilities of

the recommended and alternative schemes for sew-

erage and separately discharged industrial effluents

and surface drainage. This will also provide a

basis for justification of the degree and type of

sewage and industrial wastewater treatment recom-

mended,
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10.

11.

12.

The available maps of the study area shall be - By Nov.- 30th, 1974
complied and checked with respect to their com- (2 months)
pletness for use in preparation of the lst and 2nd and as needed.

Stage Studies (1976-80 & 1981-85). Gaps found in
map information shall be filled by Government,

The Consultant shall utilize, to the extent necessary,
air photographs available but not yet mapped, for
interpretation both for completion of ground plans
and for orthographic construction of contour lines
and of elevations at specific points or areas.
Government will provide up to date air photographs

of the study area,

Necessary surveying of elevations at critical or By Nov. 30th, 1974

focal points within the sewerage network shall be (3 months)
done, in addition to routine surveying by the and as needed.

BW/BM District Administration or by the Govern-
ment Consultant using counterpart equipment and

labour.

Existing soils data shall be evaluated with respect By Sept. 30th, 1974
to Phase one and Stage 1 & 2 engineering design, (3 months)
including alternatives. Necessary additional soil

sampling and testing shall be provided by Govern-

ment equipment and personnel,

Based on the data, information and documents By Dec. 31st, 1974
emanating from the above activities, interim - (6 months)
programs will be prepared, including preliminary

engineering and feasibility studies of the 1st and

2nd Stages (1976-80 & 1981-85), of sewerage and

sewage treatment facilities. These studies will be

prepared aﬁd presented in draft form, and shall

meet the requirements and provisions outlined

above. The draft reports will contain, among others;
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13.

14.

15.

design criteria which should be produced in a

format and in sufficient detail so that, upon approval,

‘they will be adoptable in the final Master Plan de-

signs without major changes.

Immediate and Interim needs for improvements
to existing collection, treatment, and disposal
methods will be studied 'and commented on at the

earliest possible stages so as to insure current

~ processing and action by Government authorities

concerned and to meet possible requirements for

financing.

A mid-term review will be held by the Stearing
Committee, the Consultant, and other concerned
Government Agencies. The immediate needs
program, the drafts of the interim and cohstruc-
tion programs will be presented, explained,
discussed, amended to the extent feasible, cor-
rected, completed, and finally approved for

future adoption in project procedure.

Based upon the interim or final results and out-
lines of the preceding project phases, a Master
Plan will be developed. Basic figures, findings
and data used-in the previous project activities
will be reviewed, corrected completed and/or

deleted, whichever is applicable. New develop-

ments will be considered and included; suggestions

possibly submitted by other planning authorities
will be carefully examined, evaluated and to the
extent feasible incorporated in the Master Plan.

Consideration will be given to the desirability of

including house connections and the supply of

internal plumbing needs and fixtures to owners at
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16.

cost by Government as an integral part of the Plan
thus ensuring early connection to the completed

sewers and possible savings to the people concerned..

In the Master Plan report, there will be incorpo-  December 1974
rated a comprehensive catalog of sewerage design  (one month in pre-
criteria applicable for the study area with special  paration)
indication of which criteria and basic values will be

equally applicable for other urban sewerage design

in Malaysia. As this study will follow the feasibility

-~studies for the Duaia Lumpur Metropolitan area and

(1)

Ipoh the Consultant will in-so-far as possible use

similar design criteria.

Minimum & Maximum plpe diameters for the

different pibe materials.

(ii) Criteria for determining flow velocities in sewers

and open drains under different conditions and in
respect to various pipe materials and pipe sizes

etc.

(iif) Maximum & Minimum sewer depths.

(lv) Dry weather flows & allowance for infiltration

(v)

into sewers

Pipe material, joints & precautions against ex-

cessive loads, depths ete., to ensure safe pipe

laying;

(vi) Standard locating, sizing, spacing and design of

manholes to allow for easy access and mainte-

nance of sewers.

(vil) Methods of avoiding corrossion of pipes and

appurtenances, flow velocity chemical control,

resistant pipe lining and materiais.
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17,

18,

19,

20.

21,

(viil) Design criteria for appurtenances, such as
connections and outlets, siphons, pump stations,
rising mains, flushing facilities, house plumbing

installations and house connections,

(ix) Unit Cost figures for estimating; construction,

operation and maintenance,

Complementary studies on environmental impact January - February,
aspects within the scope of the project will be 1975

made covering storm water drainage, solid waste (2 months in prepa-
collection and disposal, Industrial Waste Disposal, ration)

vector control, street cleaning and public hygiene,

and land use in relation to sewerage and sewage

treatment - i, e. The evaluation of the impact of

proposed works on the general environment of the

study and its surroundings.

A program for continued laboratory operation By February 1st, 1975
including sewerage treatment plant testing and (1 month in preparation)
water quality conditions in the receiving waters of

the Sungal Prai and Juru etc., and ocean will be

prepared for execution by Government, and included

in the Interim and Master Plans,

The Master Plan will be prepared in draft form By March 31st, 1975

and submitted for examination and Comments, (1 month allotted)

The Master Plan will be completed, after needed By May 3lst, 1975
revision, printed & submitted in format and (2 months allotted)

number agreed upon,

Review of Institutional framework, relationships | By January 1st, 1975
and legislation relative to organization, manage- (2 months allotted)
ment and finance of sewerage system deveiopment, :
operation and mai.nteﬁance and suggestions for

alternatives for future arrangements considering
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22,

23.

24,

such possibilities as;-

(i) Presented future district administrative
boundaries and authority and relationships to
the study area and sewerage system operating

unit,
(ii) Relationships to Port & Airport Areas.

(iii) State of Penang/P. W., responsibilities for State

wide authority relative to sewerage and water

services,
Preparation of a Report on Institutional Frame- By Feb., 15th, 1974
work findings & recommendations, including (1 month allotted)

suggested legislation needed for implementation,
The report should include references to discus-

sions held with appropriate officials and the Steering

Committee.

The Government will take the necessary steps to By March 31st, 1975
ensure adequate Institutional framework to (During progress of
facilitate implementation. The Consultant will study - 1 year allotted)

assist Government as and if necessary in its

deliberations relative to Institutional frammework.

The Consultant will within the decided upon insti- By Feb. 29th, 1975

tutional framework suggest:- {1 month allotted)

() Organizational and staffing guidlines for sew-

erage service management.

(ii) Procedures, within the proposed organization,
for planning, personnel administration, budget-
ting, accounting and cost accounting, fiscal
reporting, procurement and stores, equipment

management, and operation and maintenance,

—117—



25.

c)

(1)

The Consultant will develop a financial plan for By March 31st, 1975
the first and second stages of Phase 1 sewerage {1 month alloited)
development in suitable form as a bankable project

by International Banks (IBRD & ADB etc. ). This

plan should include;-

Basic Charges and Rates

(ii) Economic Impact

{ili) Beginning balance sheet
{iv) Cash flow and

(v)

Related documentation as prescribed in IBRD
Questionajre for sewerage Projects, January

1969.

Timing of Technical Reports, mid-term, and Terminal Reports:-

Inception report to detail Consultants concept To be completed by
of work needed ete. July 1, 1974 for

Steering committee

Training program-on-the-job & fellowship etc. Plan to be ready by
July 30th, 1974

Institutional arrangements for sewerage Report to be ready by
planning, development and operation. February 15th, 1975.
Immediate needs for improvements to sewage Report to be ready by
collection & disposal. November 30th, 1974.
Interim 1st & 2nd stage - Phase I construction Drafts - Dec. 3lst,
program. Final - Jan. 15th, 1975,
Mid-term progress report. Report to be ready by

Dec, 31st, 1974

Master Plan & feasibility report. Draft report, March
31st, 1975.
Management & financial report. Report to be ready by

Feb. 28th, 1975.
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9. Final Master Plan, feasibility, institutional, May 31st, 1975.

managemental and financial report.

Note: All reports submitted will be promptly reviewed by the Steering
Committee to allow for incorporation of comments in project work.
Normally review should be completed within 2 weeks of submission

except for final Master Plan,

Description of Consultant {or Bi-lateral Government Aid) Inputs.
1. Preliminary Negotiatious

Visits by Managerial Staff Member

- 2 visits/2 weeks duration/@$4, 000/~ per visit $8, 000/ -
Miscellaneous Govt. expense. 2,500/ -
2. Personnel Assignments

Project Manager - 5 visits of 11 weeks total duration
@%4, 000/- each, plus 4 1/2 months work in the home office 31, 000/-

Project Engineer - 10 months assignment plus one leave

period at home (Self & Family) .........coiiveiiaanaen 75, 000/~
Chemist - 2 visits of one month duration plus 3 weeks
inhome office ... .. i iiiiiion e iinesninerasinansans 25,000/~
Economist & Financial & Mgt., Advisor - 2 visits of
S weeks total plus 5 weeks in home office ............... 28, 000/~
Engineer - Investigation (Local Hire) - 6 months ........ 30,000/-
Engineer - Design (Local Hire} - 6 months ........ 30, 000/-
3. Reporting COStS @IC, ... vvriinanenrnsrrseanassnsans 15,000/~
4. Contingency 20 B .o ieiiiii i 50, 000/-
5. Contractors Overhead & Profits ............. ..ot 75,000/
Total Estimate $M369, 500/-
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C. Description of Government Inputs

The Government will finance the employment of all Counterpart staff listed
below and provide supporting facilities, equipment and services as shown. It will
also pay the transportation costs of employees sent on fellowship for training and

salarjes while absent. Contributions are shown (cash and kind) as detailed below:

1, Assignment of National Staff
Estimates
a) Project Co-Manager 1/3rd of time of
City Engineer) - 9months ......... .. 0 iiiir.... $8, 000/ -
b) *Assistant Engineer Sewerage (or Technical Assistant/
Civil) (Trainee to be brought on duty by June 30th,
1973) - lyear ... .. it 18, 000/~
c) *Chemist {or suitable laboratory assistant for on the
job training plus fellowship training as indicated).
June 30th, 1973 ... . it i i e 16, 800/-
d) Surveyors (2) and auxiliary labour ................. 9, 400/-
e) Draftmen (2) ... ...ttt et e 15, G00/-
£) Plan Printer (1) ... oot ie et esrnaenannen ey 3,000/- _ ’
g) Stenographer/typist (1) ... virviiirinerennnanns 3, 500/-
h) *Miscellaneous labour - boatmenetec, ................ 10, 003/ -
) I 0 4 ol (1 2,500/-
Sub total 86, 200/-
2, Training Privisions
Travel Costs ($M2,800/-) .ottt i iieranne, 2, 800/-
3. Miscellaneous Component
a) *Project Eng'rs Residence (Furnished) ............... 12, 000/ -
b} *Vehicle Costs @ 20,000 mls. @ $0.35¢ ............... 7,000/-
¢) *Laboratory Equipment ... ... ... . iieieinenin. 15, 000/ -
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d) Premises L e 12, 000/-

e) *Office & Laboratory Furnishing & Equipment ..,.... 5, 000/ -

f) *Expendable equipment & supplies ................. 10, 000/ -
Sub total 61, 000/~

"Total $150, 000/ -

4, *Estimates of new funds needed 96, 000/ -

(marked on items above by asterisk *)

5. Fellowship Component (through bi-lateral or multi-lateral aid)
Assistant Engineer-Sewerage-12 months 25, 000/-
Chemist-Aquatro biology + chemistry - 6 months 15, 000/ -
Project Co-Manager-Sewerage Mgt., - 6 months 15, 000/-

Sub total $55, 000/ -
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~ ANNEX - 1
ORGANIZATION OF THE PROJECT

General Responsibilities

1. The Government will be represented by the Steering Committee to consist
of:- _ |
(a) One Representative of the Ministry of Health
(Chief, P.H. Engineer, E.H. & Engineering Section)
(b) One Représentative of the Butterworth-Bukit Mertajam District Admin-
istration.
(c) One Representative of the State Govt., of Penang/Province Wellesley.

(d) ‘The State Director of Medical of Health Services or his representative.

The Consultant's Project Engineer will be an observer at meetings of the
Committee.
2. The Steering Committee will be responsible for the execution of the project

and the realization of its objectives as described in Part II of this document.

3. The Government shall provide to the project the National project personnel,

land, buildings, equipment and other required services and facilities.

4, The Cohsi_ﬂtant undertakes to carry out the study in accordance with the-
terms of this document and in accordance with the conditions established by his
Government. (Bi-Laterél aid). The representative of the Bi-Lateral Aid Govern-
ment in Kuala Lumpur will assist as needed in accordance with the terms to be
laid down in an interchange of letters between Governments which shall constitute

the formal aid agreement. '

Participation of the Government

3. The Government shall provide to the project the services, equipment and
facilities in the qhantities and at the times specified in the Work Plan, _Budgetary
provision - either in kind or in cash - for the.Govefnments participation so

specifie'd shall be set forth in the Project Budgets.
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- 6, The Consultant will assign a project manager as specified in this document

who will be primarily responsible for project implementation.

7. The estimated cost of items included in the Government Contribution as
detailed in the project budget, shall be based on the best information available

at the time of drafting of this project proposal. It is understood that price "
fluctuations during the period of execution and other factors may necessitate an
adjustment of said contribution in rrionetary terms; the latter shall at all times
be determined by the value of the services, equipment and facilities required for

the proper execution of the project.

8. Within the given number of man-months of persontel services described in
the Work Plan minor adjustments of individual assignments of project personnel
provided by the Government may be made by Government in Consultation with the

Consultant Project Manager, if it is found to be in the best interests of the project.

9. The Government will continue to pay the local salaries and appropriate

allowances of national project personnel during periods of absence for training.

10.  The Government shall defray any customs duties and other charges related

to the clearance of project equipment, its transportations, handling, storage and
related expenses within Malaysia, It shall be responsible forsake custody of the
equipment, its installation and maintenance, insurance, and replacement if neces-
sary, after delivery to the project site, The Goverﬁment shall assist the consultant
in expeditious and timely customs clearance for all items imported for use on the

project.

11. The Government shall make available to the project-subject to existing -
security provisions - any published and unpublished reports, maps, records and
other data which are considered nek:essary by the Project Engineer to the Imple-

mentation of the project.”

12, "The Government shall provide a suitable residence, furnished, for use of
the project engineer and family and consultant staff; and shall arrange for suitable

housing accommodation for other project staff at reasonable rental.

13.  The Government will within Government regulations provide a suitable ve-

hicle and driver for use of Consultant staff,

—125—



14.  Any services and facilities specified in the Work Plan which are to be pro-
vided to the project by Government by means of a contributions in cash shall be
set forth in the project budget. Payment of this amount shall be made in local

currency to the Project Engineer.

Participation by Bi-Lateral Aid Government

15. The Bi-Lateral Aid Government will be represented by its High Commis-

sioner in Malaysia, ' (or the equivalent)

16. The Government will be represented by the Prime Ministers Department
(EPU) in matters relating to inter-governmental agreement for implementation

of the project and by the Steering Commaittee in relation to project execution,

17.  The Bi-Lateral Aid Government will utilize the services of an approved
Consultant for the technical execution of the project and the Consultant will be

represented by the Project Manager.

18.  The Consultant will assign and/or hire such staff necessary for execution

of the project as outlined in the Work Plan.

~ 19, Equipment and materials imported by the consultant for use on the project
may be agreement be purchased by Government for continued use at a price not
to exceed the cost price paid by the Consuttant. Equipment not purchased shall
upon completion of the project be exported by the consultant without reétriction

of any kind by Government,

Facilities, Priv'ileges and Immunities
Consultant Personnel {(excepting Malaysian residents or nationals)

20. The Consultant Personnel shall:
a) Be immune from legal process in respect to all acts performed by them
in their official capacity in the execution of the project;
b) Be immune from National Service Obligations;
c)  Be immune t'(')gether with their spouses and relatives dependent on them

from immigration restrictions;
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d)

e)

21.

Be accorded the privileges of bringing into the country reasonable
amounts of foreign currency for the purpose of the project or for personal
use of such personnel, and of withdrawing any such amounts brought into
the country, or, in accordance with the relevant foreign exchange regu-
lations, such amounts as may be earned therein by such personnel in the
execution of the project;

Be accorded together with their spouses and relatives dependent on them
the same repatriation facitities in the event of international crises as

diplomatic envoys.

All Consulttant personnel shall enjoy inviolability for all papers and docu-

ments relating to the project.

22.

The Government shall either exempt from, or bear the cost of, any taxes,

duties, fees or levies which it may impose on the Consultant in respect of:-

a)

b)

d)

The salaries and wages earned by such personnel in the execution of the
project;

Any equipment, materials and supplies brought into the country for the
purposes of the project or which, after having been brought into the
country, may be subsequently withdrawn therefrom;

Any substantial quantities of equipment, materials and supplies obtained
locally for the execution of the project, such as, for example, petrol and
spare parts for the operation and maintenance of equipment as specified
in the Work Plan,

Any property brought or purchased locally, including one privately
owned auto'mobile for the Project Engineer and household effects and
furnishings used while in residence for personal use or consumption,

or which after having been brought into the country or purchased there-
in, may subsequently be withdrawn therefrom upon departure.

The privileges and immunities of the Consultant and its personnel refer-
red to above, may be waived by the Bi- lateral Aid Country's diplomatic
representative where in his opinion the immunity would impede the
course of justice and can be walved without prejudice to the successful

completion of the project.
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f) - The Bi-lateral Aid Countries representative shall provide the Government
with the list.of personnel to whom the privileges and immunities enumerated

above shall apply.

Note:  As there is a possibility of coordinating the work of the Consultant with
a similar feasibility study on another Malaysian town it may be possible to
" arrange for savings both to Government and the Consultant in respect to such
items as special laboratory equipment, items for personnel use of consultant
personhel to be imported (Automobile?) etc, Also timing of various work
tasks might be staggered to utilize the same personnel or to_avoid extra visits
by specialist consultants. These matters can however be easily adjusted as

and when necessary.
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