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BALKGROUND AND - SUPPORFING INFORMATION

BACKGROUND INFORMATION

General

Alor. Setar: is. the Capltal L1ty of the State of Kedah (refer Map 1)
and 1s also presently the seat of His nghness the Sultan of Kedah,
At pFEbPHt, ‘it 1s the administrative centre for . the Kedah State

Government. and other Federal/State Departments/Authorltles/

'AgenCLes.

Physical Chafaétériétids

Alor Setar is characterlsed essentlally by a very flat alluvial’

'flood plaln (average ground level belng below Qm (13 feet)), with
“a very hlgh ground water table, ‘being 1ntcrrupted by numerous
.rlvers/streams and 1solated hllls._ The' area is dralned by Sungal
:Kedah and 1ts maln trlbutarles Sungel Anak Buklt Sungel Tg. Benda-

_hara and Sungel Ra;a. These rivers and thelr trlbutary stredms

are tldal in flow characterlstlcs. Due to thelr flat gradlent
and heavy sedlmentatlon, flow in these rivers are very ‘slow. Fur-
ther, 1n order to malntaln requ1red ground water 1eve1 and to

control 1ntru51on of sallne water (whlch arc v1tal for padl cu1~

_tlvatlon) @ tldal barragc has been constructed on Sungei Kedah

downstream_of Alor Setar Town (Refer Map II).

Populatlon

The 19?0 populatlon of the proposed Alor Setar and its Urban con—

"urbatlon (here1nafter refprred to as the Study Area) was est1mated

as 89 500, dlqtrlbuted over an area of 2,995 hectare (/;2?6 acres)
Whlle thls at pxesent 1ngluded about 20 000 rural people, the area
is expected to develop and assume an urban characterlstlc Wlth a

populatlon den 1ty ranglng from 65 to 180 perSOHQ/hectare. (The_

'average dens;ty accordlng to 19?0 Census flgures was about 17 to
81 persons/hectard) The past and future progected populatlon of

'the SLudy Area are as follows.—'

4;38"f
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Year ) Population _ Growth Rate -

1970 89,500 L b
1975 . 108,800 S 5.0%
1977 119,900" 5.0
Y
'1985 4 '177,goe - L%
1990 © 215,600 O 3.5%
1995 256,100 - W

Economy of Alor Setar

The economy of the State and the Study-Area in the past has had

been predomlnantly agrlcultural, padi culﬁivation and the asso-

ciated agro—lndustrles belng the major activity in the region

‘around'the:Study Area. With the advent of the New Economic

Pollcy, an actlve effort has been taken by the Federal/Kedah

State Government to redres% the economy of the State.” ‘As the

result, Alor Setar has become the principal centre of urban

growth. Approx1mately 165 acres of Industrlal Estate has ‘been
opened in the Mergong Area, with additional 1ndu5tr1al areas

belng planned in the Hutan Kampung and Pengkalan Kundor areas.

Health Aépeets'_

Althou@h the Study Area. has not suffered from severe epidemics

of gastro 1ntest1na1 dlseases, general incidence of diseases

_a35001at0d w1th poor sanltatlon ‘has been C0n51derab1y hlghel

than de51rab1e, and is expected to 1ncrease more than proporu.

tlonately with: the increasing populatlon dens1ty,

Present Condltlons

Further, due- to the slow flow (tidal) Lharacterlstscs of the
rlvers/streams, dlscharge of sullage water, septlc tank efflu—
ents and other wastewater has 1ed to pollution Wthh affects thp
flsh food chaln, thereby ‘adversely affectlng the - fresh water

flshlng act1v1tles and also has been’ adversely affectlng other

'uses_of water for agriculture, recreatlon and_other waste con-

tact erk;A

39~



'A.? Water Supply and Waste Water Disposal Facilities
CAl7.1 Coverage

_The Study Arpa has no water borne sewer systems except in isolated
ldevelopment progects in which community system with 1nfer10r treatm
ment (Septlc tank/Imhoff tanks) hdve been 1nstalled._ In all cases,
.bullage wastewater, septlc tank effluents and 1ndustr1a1 waste—
'waters are discharged. to burface drains, whlch are 1nadequate

' themselves, The 1970 Census 1nd1cates the follow1ng Sltuatlon.
'relatlve to excreta disposal and water supply fac111tles in the
Alor Setar Town Council areas:-

o L .  Number Served By:-
Disposaleéthdd S " Households - Population =~ Percentage

Flush t011ets wlth

Sep‘tlc tariks 2, 340 17,245 26.9%
Conservancy (Bucket) -
: 8 : .
System _ _ %,318 31 24 49.3%
: P1t Pr1v1es/Borehole‘ : o an ) |
' latrlnes 1,198 8,829 - 13.6%
Othefs“(lafriéés'bﬁér.-. ' | :
: = S1ne o ) _ .
carials/rivers) 6,691 F 931 7-6%
Indescriminate methods = 2,247 : 1,821 . L 2.8%
Total ~ - - - 8,772 6k, 650 100 %
Watér Supp1y : ' . . ~ Number Served by:i-
’ Facilitiés o ‘" Households . Dopulation  Percentage
_Plped Waier Supply o : -
into living guartﬁrs' o 6,789 50,035 .?T.E%
Piped Water SUpply . L
outside ‘living. quarterq ' 1,702 g, 5kh T 19.4%
_(standplpes) o . . ' :
.;well Water. Supply 63. . . 65 0.7
Others (raln,'rlvers, 018 _ -15606 oo
canals, etc. : i - i R :
Cfotal . - 8,772 64,650 100 %

— 40—



A.7;2 Water Supply Facilities

At present, the maln supply is from the Buklt Plnang Scheme Whlbh
- serves other parte of northern Kedab, augmented by a number of
_other smell echemee; The Bukit Plnang Work,.whlch L% presently ._f

operatlng at its full capac1ty, can supply at an average of about

i1, mllllon gallons per day. Thls scheme is now belng extended
from its current capacity to 15 mgd. The faﬁee tﬁaréed for wefer
‘supply are as follows:- | . .
kod A'(Domestic.sﬁﬁply. | : lst ﬁ,OOO Qallons
. . @ ﬁl 00 per:galioﬁ.
..'Each addltlonal 1, OOO
} ga11. ‘@ $1.20. "

Kod B (Business Premises : $1.50 per 1,000 gall.
who do not use water

for trade) -

Kod C (Trade Uses) : $2.00 per 1,000 gall.

Kod D' (industrial, swim- : $2.00 per 1,000 gall.

an

ming'ﬁools; acrated

water and ice factories)

A.7<3. The SeptiC'Tank SYSfem

The use of septlc tanks in bullt—up urban areas has never been
‘sattqfactory, even when eub surface effluent dlsposal is 1n1—”'
tlally poss1ble. In the Study Area where the water table is h1gh
sub surface dralnage 15 not practlcal ‘and more often beptlc tank
effluents are dlscharged dlrectly to roadsldo open dralns. Thls
allows fo; general urban env1r0nmenta1 pollutlon, breedlng of mos-
‘ qu1toes, flles, ccckroaches, etc. and pr0V1deS a ready food gource

for rodents and other dlsease vectors.
'Further, the septic tank utilised wid&ly_in-fhe_stﬁdy Area are -
under-designed, and do ﬁot.provide-fov sullage'wastes whieh'are

often as bedly'polluted as the W.C. wastes. Sullage_is often



dmscharged to road side open dralne whlch are Eroquently used

as a vonvenlent placc fer the disposal of refuso, thereby fuxther

aggravat;ng “the pollutlon of tho dralnage waterways. The situa-
ilon is: further worsened by the 1ndesor1mlnqtc dlscharge of 1n-

dustrlalftrade waste inte +the open dralns in nmany areas._

A.?.QIIThe-QOnservéﬁcy (Bucket) System

The conservancy éystem.(hueket system) is still being used quite

exten51vely in the Study Area, part of whlch is bclng serv1ced

by the workers of the Dlstrlct Counc11 and the remalnlng by con-
tractors,_= The use of_bucket system_of_nlght so0il collectlon with
disposal td.land tfenehiﬁg.Sitos is a serious_hazard to the health
of the conservency workers and the publlc. Buckets are also nﬁen

to dlsease carrylng rodente and 1nsectsa

JUSTIFICATION.OF THE SEWERAGE PROJECTS
The terﬁs of overall ecgnoﬁy;'the sewerage system is justified'for

urban areas for the following reasons:-

It.provideé.fof*sanitary ceflection of all: ddmestic and nofmel

trade 1ndustr1al waste watérs and conveyance to polnts of ireat-

ment and sultable disposal at least cost and. in such a way that

the general ef11c1ency of the urban drainage system and the quallty

of the waterways are improved.

_The cost for the use of 1nferior alternatlve systems, such as

1nd1v1dua1 septlc tanks and 50 forth, is much hlghcr. Studles in

Butteruorth/Buklt Mortagam Metropolltan Area, and in Ipoh have
shown the costs of central sewerage system are only about 40% Of
'the cost of properly deslgned septlc tank system. Further, in the-

_'Study Are where the water table in h1gh, the efflclency of septlc

tanks are muvh lower, and 31nce Septlc tanks ‘are de51gned to re-_
celve the excreta wastes, nothlng 1s done to resolve the problems

of;highly_polluting“domestlc ‘sullage waste and industrial waste

waters. .

Az



B.h

B.5

' B.6

B.7

B.8

InVestment in sewerage system is reflected 1n an increase in prop—'

erty values at least as great ag the investment 1tse1f.

A Lommun1ty which prov:des sewerage is attract1ve to 1ndustry and
1nvestment as it pr0V1des a 1east cost solutlon to 1ndustr1a1 waste
water disposal and thereby at least part1a11y relleves the: indus-
tries of direct responslblllty for the contrpl of  environmental
pollution. This effect will beceme even noire apparent when En-

vironmental Quality Act 197k is strictly anforced.

Through 1mpr0ved sanitation, the urban Communlty engoys a hlgher
level of health and well belng whlch in part is reflected in
lowered cost for medloal care, drugs, reduced absence from work,

school, and 10nger useful employment of workers.'

As urbanisation and ihdustrialisefion pregrese; demand fef.pefeble
water supply increases. - With effiéienCY fféatmeﬁ£:of weste.watefs,
more sultable sources of water w111 be avallable for 1ndustr1a1
and agtlcultural uses. Aleo, by treatlng all waste waters,
quality of rivers are 1mproved and thereby 1ncrea31ng the oppor~
tunities for. fzchlng act1V1t1es for flshing aLthltleS thereby

generatlng imoré sources of economicactivities..

Sewerage is a rieceéssary ammenity intimately involved in the basic

concept of medérn city and urban -1ife.

"To introduce cities without sewerage,,anti-malacial-medieines

_withopt birthwcoﬁtrol, is to tear a culture apart, and subject

its members to excruciating, often insoluble problems" - from.

Future Shock by Alvin Toffler.

Extract from. “Kedah—Perlls Reglonal Deve]opment Study" -~ Interlm

Report (December 1977) prepared by ECOﬂleC Consultanis Ltd.,

: undertaken by the EconOmlc Plannlng Unlt and the State Govern- -

fmentq of Kedah and Perlls states that:-

:"In“urbaﬁ areas septic tahks,_if'sensibiy_ahd properly operated,



C.3

offer a.considerable improvement in efficiency; health and ame-
nity over other methods: of sanitation.new used. -However in areas’

with high water tables and subject to' flooding, and in high den-

- gity areas, -the septic_tahk:can,be inefficienb-and_present a.

‘health hazard in dealing with waste matter. This ceftainiy

applies to parts of Alor Setar and Kangar. In such cases a

r.sealéd pipeﬂwateranrne sewerags system is the Dnlz'fully gatis—

factory method of-dealing'with.sewerage_ﬂ:

INSTITUTIONAL FRAMEWORK

hesgonsiﬁility of ~ewereﬁe.and'Drainage System

‘Alor Setar and Lts Urban Env1r0ns are 1nc1uded 1n the admlnlstra-

tive d1str1ct of Kota Setar Dlstrlct Counc11 (Maglls Daerah

' KeraJaan Tempatan, Kota Setar). The respon51b111ty for s werage
-basxcally rests w1th the Dlstrlct Counc1l (1n accordance to the
.Street Dralnage and Buildlng Act 1975) altuough both the State

 and the Federal: Governments are. Loncerned in relatlon to environ-

mental quallty, pub11c health and plannlng.

Responslblllty of Water Supply Fac111t1es

Water Supply, belng the re5p0n51b111ty ‘of. the’ State Government
is presently ‘undertaken by the Water Supply D1v1s1on of ‘the

_Kedehrpub1;C=Works Department.- Thls,Divtelon iz whe respon51—

ble for provision of safe. edequete wete?”supply td”urben areas

and in the case of rural‘ the respon51b111ty is belng ]01ntly

shared between the Puablic Works' Department and the State Health

'Departmentt ‘Water Supply in the ‘Study Area and in the country
ias‘e whole is self-supported_by the tevenue earned (Loans are’

'ﬁade a?dilable”by State/Federal Governments_as and when necessary,

for capitaliexpenditares)r'

Distfiet Ceuﬁcil of 'Kota Setar'

It is antlclpated that the Dlstrlct Counc11 for Kota Setar w111

fbe respon51b1e for. seweragp and part of the dralnage eystems in

._Alqr Setar. The Council has sent 2 persons_to be tralned as

_..44i



Engineers,lmho will ultimately be madé responsible for the func- -

tlonlng of the Englneer1ng Department. There is no provision for

Senlor—Chlef Englneer or other eupportlng staff as yet The Coun-

cil w111 need to develop a mlnlmum level of competent staff to

undertake the resp0n51b111ty of Stage 1 work as follows:—e

(1)

(iiﬁ”

M Erigineer (Timescale) (SeWerage:ahd'DfafhaQe) Whe'%ill

requlre academlc and practlcal training on . sewerage and

'dralnage plannan, des1gn, constructlon,.operatlon ‘and’

management ‘The candidate should preferably be brought on

“duty before the commencement of the fea51b111ty study S0
'that he can work w1th the Consultant as counterpart staff
_durlng the course of the. Study and. should be sent for furm
:ther tralnlng on a,fellowshlp lmmedlately theieafter As
it is likely that up to. ohe year-w111 elapse between the

- completion. of this Study and commencement of the design and

constructlon work the 1ncumbent should have Ieturned to’

_participate in this phase prlor to: assumlng operatlng ras-

:pon91b111ty._'-

A'Sewage'Tfeatment Plant Ogerator, to be respehsibie for

the operatlon and the maintenance of - the sewage treatment
fa0111tles and monltorlng the performance of the treatment
fac111t1es.‘ The 1ncumbent should be recrulted (preferably

w1th chemlstry backgrOund) ‘and brought’ on duty prlor to

-‘the Study, so ‘"that he could part1c1pate in. thlS Study as

counterpart staff._ The p051t10n s responsxbllltles could
include re}ated m1sce11aneous dutles on t1me avallable basis.

Fellowshlp training on operatlon and malntenance ‘of sewage

'_treatment plant,.survelllance.of water_quallty, sevage

chemistry and biology for a period‘ef 3 months or so would

“be neeeseafy immediately'following‘the completion of this

Study. .

Addltlonal non- profe331ona1 staff w111 e needed for sewage eystem

operatlon and malntenanco as the system becomee operat10na1
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E.1l

-Deflnltlon of Study Area :

The boundnrles of the proposed Study Area and the eewerage zonee

‘are 1ndlcated on Map II attached.' These data are accordlng to

the Pre- feﬂelblllty Study prepared by the Mlnlstry of Health.

fPROVISIONs FOR GOVERNMENT FOLLow up

It is understood that funds ‘will be made available (elther through
bilateral government arrangements or through local funds : made
avallable by E.P.UL): for the fca91b1l1ty study and possibly de-
tailed englnegrlng de51gn for the first stage .construction.
Hosever no allocations have been made for the lst stage implemen-

tatlon.

.Wlth the 1nt1at10n of the Feaszblllty Study in® May/ﬁune 19?8 and -
'estlmated completlon by May/ﬁune 1979, and a110w1ng time requlred

for the neCessary 1oan negotlatlons, and financial and- organlsa—

t10na1 arrangements, it is eetlmated that the detalled design and
1np1ementat10n of the flrst stage programme may be’ 1ncluded in the

&th Malay51a Development Plan (1981 - 85 perlod)

OTHER RELATED ACTIVIIIES

Development in the Study Area

_Varlous developments are in progress (at a relatlvely fast pace)

w1th1n the Study Area, at Varlous etages of 1mplementat10n -

Zone A:f-VarlOue hou51ng developments along ‘the fri - of Jalan

Sultanah are.in progrees. ‘Further nonstructlon of" the
new road connecting Jalan Stadlum and Jalan Langgar

(along the boundary of Zones A and B) is in progress.

_.Zone B: -~ The main commercial centre-is_JOQeted in“this'Zone'and

there are many new. developments in this zone.

- Zohe C: This is predominantly e;res;dentiel area, with a large

'nnmber 0£'eduoetionei institufionslecated\witﬁin.:_‘

Zone D: Mainly rural at éresent;_&ith isolated housing development.



- Zone 51 This 1s predomlnantly re51dent1a1/commerc1al area, with

a relatlvely fast pace -of development.

~Zone F: Predomlnantly a commer01a1/re51dent1a1 zone w1th a rela-

tively fast pace of development.

Zcone G: Mergong Industrial Estate (Phase I completed and Phase

1T in progress).

'Durxng the 1nter1m perlod untll sewers can be 1nsta11ed, careful
leannlng w111 be. needed to avoid. unnecessary expense in the con—
_structlpn of - 11qu1dawastes dlsposal f30111t1es. If p0551b1e 10ca1

.erea.plens should be. made for'drainage/sewerage in conformlty to

the standards/guldellnes of the Mlnlstry of Health/ﬁralnage and
Irrlgat1on Department. Interlm treatment should be prov1ded by
the developers and this may be prov1ded by the use of communal
septlc "tanks or stahllzqatlon ponds.- These fa0111 1ee can be

handed ovar to the Dlst11ct Coun011 fOr operation and malntenance

“at the time of connection to the proposed trunk sewers/ﬁra1ns.

Interim operation and maintenance would be by the developer un-

less satisfactory arrangements .could be. made between the develop-

er and District Council.

-'Other Developmeht Projects

'Plans are . 1n process for the 1mpr0vement/rea11gnment of"

(1) ’Federal Route I between Butterworth to Changlun (at Thai -

f=Border) 1n Sungel Petanl, Alor Setar and Jitra.

.(ii}.'Federal.Rodte fromeahgar=to Alor. Setar.

~{iid) Alternat1Ve to Federal Route I, an inland route from Alor

Setar to Changkat Jerlng (near Kuala Kangser) in Perak is
-belng planned. This highway will be 1nclu@ed‘;n_the ligt
of highway offered for private developers to build and

openete_as'toli ands,

'_It is antlclpated that these prOJects w111 affect the rate and

nature of deVelopment in the Study Areas, and hence w111 influ-

ence’ some aspects of sewerage plannlng and effluent dlspoeal

—41=
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' Kedah-Perlis Dévelopment Master Plan

The Kedah/Perlis State Governments,1tﬁrough the Economic Planning

‘Unit with the assistance of the British Government .has initiated
.a comprehensive Mastef‘Plan Study“fer.the Kedah/Periis'fegiOns,

with the aim of identifying and formulating policies with which

the respectlve State Governments can 1mp1ement projects aiming at:

redresalng and ralslng the level of . economy of the State.  Recom-

'mendatlons of thlS Study will haVe 1mportant bear1ng on the plan-

.n1nq of Lhe uewerage system.‘ The Interlm Report was . publlshed in.

December 197? and the Study 1s expected to be completed by mid

1978 (The Draft: Final Report ;s;expected to be ready by May 1978

and Final Répéft by August 1978.)

‘OBJECTIVES OF THE PROJECT .

" OBJECTIVES OF THE STUDY
Geheralé

-The development Of urban areas with hlgh populatlon den51tles

leads to 1ncreased 1nc1dence for human dlseaees transm1531on and

the reed for higher levels of environmental sanltatlon and hy—

giene, ‘Water, having the property offbeiﬁgithe universal:eolvent,

is the principellﬁedium_fog the accomplishment of the cleansing .

' prbéese but in’aecompiishing_this water itsélf‘become pdliuiaht

and detrimental f@,society, and.hence:it-hust:be removed from the

urban area, in such a manner that the problem_is-not.transmitted

to other societies downstream of this urban area.

Storm water serves as a means to.cleanse the urban area, but in

doing'so,'the'prOblem”is'juéﬁ'transfefred to other areas. For

i the’ clean51ng acthn to be efflc1ent the’ dralnage system should

4 be eff1c1ent 1n keeplng floodlng to a tolerable level. Hence to

achleve an env1r0nment sultable for the healthy growth of the

urban communlty, there Should be an 1nteqrated 1mpr0vement/]mp1e~
'mentatlon of the sewage dlsposal fac111t1es and the dra1nage '

'system.
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G.2

- The 's'tuag )

The EnV1ronmental Health and Englneer1ng Unlt of the Mlnibtry of

Health has completeu a pre11m1nary study of sewarage needs for- A1

Alor Setar Town and 1ts Urban FnV1rons, with the conourtence and

cooperatlon of the Kedah State Government and the FCOnOmlL Plan-

“ning Unit. .

A feasibility study is now needed to fuliy estéb}ish_a'techhicai—

ly, economically, financially and-aesthetically:feasible. compre-

hehsive sewerage and drainage system for the Study.Aréa;:eStimate

it cOsts, evaluate its environmental impact and to establish

- detailed methods of implementation, finaﬁcing and Méhagémeht.

OBJECTIVES OF: THE PROJECT

H.1

Hel.l

Thé.ﬁriﬁéipal objectives'bf'the brOstéd Seuefagé.ﬁrbject are to:-
To improve the urbahlsahitation énd more generaIly:to alleviate
enV1ronmental pollutlon, partlcularly ‘the rlvers, streams and .
gurface frains, by. ellmlnating the conservancy (bucket) system
and:also by_repla01ng.the other 1neff1c1&nt methods-of-¢;sposal
of domestic sewage and trade waste,_through_the prbvision of'a
modern eff1c1ent waterborne sewerage System to co]lect . convey,

treat and ultlmately dlspose all domestlc sewage and trade,

wastes.

Plan’ the proposed sewgrage;system to meet the general physical
dgvelopment‘needs_of the Alor Setar Town and its Urban Euvirons.

_Av01d contlnued 1nvestment 1n much more costly and unsatlsfactOry
or, less sat1sfactory fac1]1t1eb for the dlspoqal of domestlc

_Sewage and 1ndu5tr1al/trade waste.

‘Provide, as intérim measures, alternative plans for achieving

' the abovemontioned objéétives in areas where the conservancy'

'_system and other less deblrabia systems cannot be replaced 1n,

the near fufure, du9 to socio-economic and flnan¢1a1 factors.-
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Hol.5

H.ol.7

bohpdu)@ tho 1mplementat10n of the progect in stages baSed uphn

:the f1nd1ng% of ihe f9331b111ty pLUdY and - a& generally outllnpd

in the prellmlnary report,

Pfdﬁide iﬁﬁfifut{onﬁl organlsaflon and’ management basls fﬂr
effectlve future sewerage systpm development and operdt10n,
1nc1ud1ng thu necesqary tra]ning of Lhe needed Sp301allsed

gstaff.

Develop a financial blaﬁ_for the design and construction of the

'ptpposed.wotks'and_to support future_implementation programme

and services.

All items are‘to be studied and=the fesults.jncofporated in . a
qewerage Master Plan made up of long range (20 of 25 years),
fxrst atage (5 years) and 1nter1m programmes designed to
gencrally-c01nc1de with the flve—year Malaysian National Devel-

opment’ Planning periods.

_H.2' Economic Inputs

H.2.1

The Study wiil_be'baSed “on comﬁutatibn.bf:the coé{S'and”benéfits

of the'project" s0 as to determlne its 1nterna1 rate of return.

_The conVentlondl method for progects of this type is a cempar1~

son of the s1tuat1on with and without the. progect, charglng to .
the progect all of the costs whjch it genezatcs dur]ng a glven
per)od, and count1ng ‘as beneflts all the econom1cs whlch 1t
permlts;' The d]Sgount ‘rate whlch balances these costs and

beneflts in the base year is the 1nterna1 rate of return. The

pomputatlons of COStS and beneflfs are perforned at the level
'of the acgregate whlch has been selected 1.e., very probably
'the ]eVel of the natlonal economy of ﬂalays1a in the present

case._ ALl these calculatlons must be made in terms of economlc

costs (excludlng taxes).

The economlc 1npufs shall 1nc1ude but not necessarlly 11m1ted

:to the f0110w1ng activities: -



(1) Provide estlmates for the recommended system and altetu_

. natlveq etudleq, by stages for. 1mp1ementat10n.

(ii) Bstlmate the cost of 1mp1ementat10n of the sewerage system
in terms of local/forelgn components and Govaznment/prxvate
contrlbutlon for the p:ogecin The fore1gn component of
the cost qhould reflect the proportlon “of costs of mate—

'_ rlals/equlpment that need to be 1mp0rted

(iii) Establish the mi.nimuam requ1rements f01 1mp1ementat10n of

'the progect in phases.

Liv) Anelyse:ﬂhe:benefits to be derived fpom‘the cpnstrqctioﬁ

and ‘operation of_the'recommended sewérage system.

(v} Recommend some methods tO cover the sewerage constructlon

capltal costs and the annual malntenance costs.

H. 3 The Lona;?erm ObJECtives

H.3.1

H,3.2

. H.-3-3:'

The: long term obJectlves of the Study is to aSSISt the Federal

GOVernment of Malaysia, the. Stdte Government of Kedah and the.

'Munlclpal Coun01l in the preparation of ‘a Master Plan for.

"Collection, Conveyance,_Treatment and Disposal of Domestic
Seﬁege-and_lndustfial Waste".for Alor Setar Town and its Urban

Environs.

The Master Plan shall be a long term programme envisioning a

.prOJect per1od of 20 year perlod from the years’ 1981 to 2000

to cover the Study Area, as, deplcted in Map II, w1th about 2895
hectares (11 eq. mlles) wlth an estlmated populat10n of 119 900

(197?) end a prOJected populatlon of ,398 900 in. 2000‘ :

The Master Plan shall prov1de for a complete modern sewerage

syetem (or Systems) includlng ﬁollectlon, treatment, and
dlsposal fac1]]t1eq for Alor Setar and enV1rons. The early

:ellmlnatlen of the bucket (conservancy) system w111 be a

prlorlty ObJectlve of the plan._
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He 3 & The Naster Plan Shdl] 1n01ude pr0v1510n for 1ntcr1m measur es

H.3.5

H.3.6

He3.7

H.3.8

to lmprove wastewater collectlon1 treatment and d1sposa1,

-pend1ng 1nsta11at10n of the new scwerage system. Th] w0u1d

1nclude sewer 1nqtallat10n by developers w1th temperary treatw.

-ment and/or dlqposal fabllltleb and ultlmateflnterlma facili-

'tles-for 1ndustr1al ‘wastewaters.

Proposals for treatment and dLonsal of wastewaters 1nc1uded

'1n the Mabter Plan “111 be based upon - pollutlonal control

Study of the’ recexvxng waters with due conszdelatlon ‘of water

quallty requlrements of the ex1at1ng and ant101pated future

. ises of the receiving waters.

Thé Master Pldn will include s{udies of existing‘industrial

 wautewuters and recommendatlons coverlng Nethods of determi-

natlon of acceptablllty 1nto the publlc sewers as to amounts,

-quallty, and needs- for pre- ~treatment and costs balanged agalnst

alternative’ costs for qeparate trratment and 1dsposa1 by “the

'1ndustry, e:ther findividually or . by dlsgharqe “toa separate
-1ndubtr1a1 waste sewer for’ 301nt treatment and dquOSal._ Pro-

"Ject1ons w111 be made of future - industrial® waste 1oads both

as to’ quantlty and qua11ty by 1ndustr11] claSSLflcat1on to

'jald 1n overal] plann:ng and determlnatlon of the rec0mmended

scheme.

The long range programme w111 1nclude a review of the present.

._methods of flnanc1ng the sewerage system and SerV1ces and

*Jrecqmmend shprt and:long—term arrangement.

The Master Plan shﬂll conta1n a programme 1n phases of im—

plementatlon and 1nves+ment coverlng 2 DO-year perlod together

- w1th prov131onal prellmlnary englneerlng and feas1b111ty studies

based on c03t estlmates,isoc1o economlc and other factorq cha-
racterlsing the country 8! need and- capablllty to accompllsh

the programme con51der1ng the dlfferent means of flnance, both r

natlonal and 1nternat10na1



H.3.10

H.3.11

Hoh

H.h.1

(Sect H.3,

The Maqter Plan ehall alqo anlude gtudies on. the benefzts/
Juqtlflcatlon of the progect, 1nc1ud1ng an overall view. of 1he

1mpact and effects of the sowerage system on health and gocial -

'aspects of the Communlty, on fhe future trend of economic

: development, partlcularly 1ndustr1allsat10n and hou51ng, and

on -the quallty of the water- ways and thelr benef101al uses.

The Master ‘Plan ‘is to be presented in .a concise Report w1th

plans and estimates for: both the: recommended system and” the
a]ternatlves-qtudled by stages-for implementation..’ All basic,
recordb, calculatlons, maps ‘and crlterla used 1n thu orlglnal

form shall become the pronerty of the Govexnment Of Malay51a.

The Maqter Plan. shall contaln a tralnlng comp0nent for the

professional and sub- profeqs1onal staff needed “to des1gn,

. supervise and rev1ew de31gn and’ constructlon work to’ plan and

design future_exten51ons,.to maintain -and operate the system,
and to ¢arry. cut monitoring of Qiéchargefof.waste to séwer

Sysfem~and.of receiving'waters for pollution control purposes.

Immediate Objectives: - .

In add1t1on to the studles descrlhed under 10ngterm obJectxves

8) abOVe, there shall be prepared detalled Fea51b111ty
studles and prellmlnary eng1neer1ng deSLQn “for the Stage I (1981—
85) Constructlon Programme in accordance to the Prelininary

Study Report and thg recommendatlon of the ‘Master Plan Studles.

_For areas 1dent1f1ed as deVelopment by prJvate deVelopers, only

‘the’ conetructlon of- trunk sewers and treatment systems need to

be 1ncluded in Stage I (1981 - 85) programme ac the rectlcula—

tlon/hollector sewers w111 ‘be laid by the developlnq authorlty E

. as these areas are developed, Method of conver31on ‘of the fa0111—
etzes (1nclud1ng the conservancy system) to the wafer~horne gewer-
age system in ex1st1ng houses shall also be studled 1nc1ud1ng
31ts f1nanc1al vlablllty and alternatlve proposals to. overcome

.the unsanltary Condltlons,'



H.&;z These fea51b111ty stud1ee should ‘each’ 1nclude pertlnent 1«qa1,_

Lnstltutlonal, managerlal, economic and flnanc1al matters and
ea complete f1nanc1al plan with esttmatee oi cap1ta1 ‘and récur-
rent coete cand the totai 1ncome needs to cover ‘the cost of
EOperatlon and malntenance, 1ntexost and amort17at10n of the.
'completed works, based on sLudtes and recommendatlonq ‘of an
equltable Lerlff struoture. The results of Lhese studies qhould
“be preeeoted'inie form~whieh will meet the requlremente of .

' flnan01ng 1nst1tut10ns such ‘as’ the World Bank (IBRD) or the
Asidn Development Bank (ADB). Such studies should be llnked

jwzth the eng1neer1ng de51gn period as appllcable

H.h4.3 Anaiyses of avallable reports, documents, plans and meps
related to Lhe study w111 be made to prov1de baslc date for
wmalking. populatlcn, wastewater, ‘land - use and zon1ng, town and

-etransportatlon planning and 1ndustr1al wastewater estimates
and development forecasts and for determlnlng geologlcdl and

5011 condltlons and’ other essential Lnlormatlon.

H.&.é'_The'treiﬁiﬁg.of professional and subéprofessionai staff"needed
- for operation'and mainteﬁenoe of completed”facilities;-Supera
vision of constructlon dnd deelgn contracts, and’ plannlng
.future adJustments and exten51on, u111 be comprlsed of on~the—

JOb tralﬁlng, fol]owshlps and counterpart experlence.

'H.QLS. These-studies'will includeldetailed inveétigetionei*surveys;
. :technlcal analy51s of alternate plans and schemes for the .
Varlous elements of the waetewater fa0111t1es, and englneerlng
' de51gn of the recommended system (or eystems) for tbe flret
':)—year (1981 - 1985) stage of 1mp1ementat10n Of the Master

Plan.

H.&eﬁ ,The englneerzng de81gns w111 be presented in: report form Wlth
:3comparat1ve enalyees, rPcommendatlons, Justlflcatxons, pre—
.llmlnary SpelelC&thﬂS and cost estlmates of the varlous R

alternatlves, 1nclud1ng cost of constructlon, flnanc1ng, ope-

e



H.4;7

H.L4.8

fratlon, and malntenance,‘ All ba51c data and original enloula—_e

tlons and schedules used to develop the englneerlng deslgns :
w111 be made avallable Lo Government and will becoine Govern~
ment property. The Jnfoxmatlon presented should prov1de for

the preparat1on of flnal eng1neer1ng de51gns and contract

.'dOﬂuments with ‘a minimum . need’ for additional field 1nvestlga~.

tions and studtes.-"'

Stud1es will- be made’ to predlct future quantltles end compOsln

tion of 1ndustr1e1 wastewater based upOn readlly avallable

Cdate on- water use, effluent quallty ‘and quant1+y productlon,‘

employment, populatlon equlvalent and waste quallty by 1ndust_

_rlal clas51f1cat10n. Surveys “and analyses should oniy be
carrled out where necessary.. General reoommendatlons for pre—

' treatment of etlstlng 1ndustr1a1 wastes w111 be made based

upon - quanttty and Kriown characterlstlos of the wastewaters in

-relatlon to sewer materlals and treatment prooesses recommended.
'Recommendatlons for methods of charglng for! 1ndustr1a1 sewer-

-age serv1ce-and treatment.des1gned to ‘cover costS'w111 also

be. propared.

'It w111 be necessary to establlsh a su1tab1e small labOratory

'for carrylng cut tests on sewage, 1ndustr1a1 wastes, ‘and’ for

rece1v1ng water quallty studles needed durlng the dourse of the

':study.; A Chemlst or Laboratory techn1c1an or plant operator

will be needed to receive prellmlnary tralnlng and experlenee

undér the éuperﬁisi0n70f:consultant staff- more detalled traln—'

1ng to fully quall ¥y the” 1ncumhent for future operatlonal

.oOntrol work can be pr0v1ded by means of fellowshlp 1mmed1ately,

follow1ng-oomplet10n of theifeaslblgty_study.- Thls‘facellty -

_Stud&; This facilitj'and steff should be designed to.service
‘the needs of the Dlstrlct Counc1l for future operatlon of the .

,'system, monltorlng 1ndustr1a1 waste d1scharges, and,receiV1ng

water quallty and other mlscellaneous related dutles, taklng

:_1nto acoount the aVallablllty -of other ex1st1ng Government

_analytlcal serv1oes and the need for dlrect control of testlng

.:”capahlllty.
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.H04a11

Hail, 12

H.5

' Désign:criterieﬁwill_be developed for the elements of waste-

'wqter facilities taking into consideration modern development

in various typeb of a wastewater treatment particularly-
qtablllzatlon ponds, and aerated ponds, criteria already

veleloped in the course:of_other slmller_studles 1n=Ma1aysia,

and the é#ailability of materials_manufectured in Malaysia.

Recommendations will be made for improved operation of con--

.servancy and septic tank systems as an interim measure with

due considération to the:use'of exidetion_nends for treat-

ment of nlght 5011 and ‘Septlc tank pumplngs. Areas.now

.using conservancy (bucket) systems should receive prlorlty

as feasible for installation of sewers.

Theipresent surface drainage system within the gtudy_area

will be analysed relative to its influence on sewerage plan-
'ning,,.As these systems new receive sullage flowe,:séptic
‘_tank_efflpents, aod promiécﬁous solid.wastesq_methods of

‘,interception Ofwthese-flows and'preVenting Solidfwaste dis-. .

posal to them should be considered.

Upusual'fiow'conditions, such as heavy rains and_floodsg and

ﬁidal.effecﬁe;;Wili be studied with respect to effects on

..design, operation, and maintenance of wastewater facilities

aﬁ&'receivihg_water quality. Suggested precautionary mea-

sures will be incorporated in the Master Plan.

. Investment Potential of the Project

Thé ‘objéctives of the project relate substaitially to the

ﬁimpleﬁéﬁtatioh'bY-the COnstruction'of'draihdge“and‘Wastewater
 faoi1ities; ‘The systems to be de51gned and detalled in the -

fMaster Plan, together w1th prellmlnary englncerlng ‘and feasi-

:f7b1l1ty-stud1es-w111 be-complementary to-present and Iongterm

water supply plannlng and w111 relate closely to urban and

1ndustr1a1 development, Flﬂenc;ng of wastewater fac111t1es'

'should therefore be closely correlated to flnan01ng of water

supply and development progects.



11T,  WORK PLAN - - -

TI. - Descriptioﬁ of'Project.Objectives

1,1 Preparatory acilv1t1es to be- cartled out by Govetnmenf* to

S assure tlmely 1mplement t1on of the. progect'—

‘ Pfdpbsed'timing.and

Project Activity "completion data '
1. . The Government will establish a From Febroary 1978 for
steering and/or technical °~ = ' duration of the project

commitiee (see Annex'l) to're—
view progect act1v1t1es, glve
general guldance to the pro-
Ject and ensure cooperation of.
Government Agencies in the

attainment of project objec-

tives.

2. The Government (MDKT, KS) w111 : By Aﬁriiﬁlg78_fof'the
de51gnate a proaect CoéManager/ o dufﬁfion;of project end
Coordlnator and’ arrange for . “f611¢wship ffaioing for
counter art étaff to work with - : Projectfco—Manager/

" the COﬁéoltants' Project ' . Coordinator and others
'Manager ‘and Prosec+ Staff in’ © " as scheduled below.

the categorles and numbers

subsequently utlined in this

document.
3. The Government (MDKT, KS)'will - By April 1978 as needed
make rea&y office and related = by'project'personnel

furnishiﬁ995 fixtures,:equipment
and’ supplles to accommodate pro
Jject pernonnel and Counter-;

part staff.

*Government 1nc1udes the Federa1 Government and 1ts varlous Mlnlstrles

' Department and Agencles/%he State Government. of ; Kedah/%he Majlis
.Daerah Keragaan Tempatan, Kota Setar {District Local- Government
Councilj Kota Setar on MDKT, K.S. for Short).
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'Propbsed_timing and

PbojéCt‘Activity ' _ completion data
The GOVernment will assemble and By April lst, 1978,
prov1de, where avallable, to the : and_thefeaffer as
project personnel the'follow1ng . needed by project

materials:- : o personnel.

{i) - Physical planning_reports,

naps and census data etc.

{ii) Water supply, sewage and
drainage studies and maps..
(iii) .Sfudies and data relative
to hydrology; geolpgy, -
c]imate; flcod, tidal and
current records, stream
flow records, and “ater
.and wastewater analyses '
(lncludlng studles made'

on 1ndustr1a1 wastewaters).

(iv) Topographic ‘and other maps
_aﬁd aerrial photograbhs of
the Study area (updated

. as necessary). Early Arr-
':angements should ‘be made
_with the Survey Department
to ensure the availability
_'of-suitable topographic'maps
:and aerlal photographs of

-the area.

Léboratory and Laboratdry Equip-

ment and Operation.

- (1) _The'Government'will.maker o . By Aprll, 19?8 for.
évéilable suitable building space and’ ba51c fa0111~
_spacé, preforably near the R tles sp901f1ed. '
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L s _ Proposed timing and
Project Activity . completion data

office space {1.1.3 above)
for a small laboratory of
appfoﬁimatély_goo.sqﬁare
feet floor area. Initially
this laboratory stould be
eguipped with a ‘2 compart-
:meﬁt:sfaihless steel sinik,
dféining to é SUitable
disposal facility for chemi-
cal wastewaters, adequate
lighting for night-time
1aborétory.work, at least

4 outlets of 20 émﬁere
capacity, and air condition-
ing. .The Government will .
méke such necesséry'alter—.
atiohé as_a%e'fequiréd_by
the'PrOjéct.M&néger”during
the_coufsépof.the study,
,including installation of
bencﬂeé,:cébinets,_furniture,

'fefrigefatof etc.

(ii) Laboratqry'eﬁﬁipment needed By April, 19?8.-'
by the Cbnsultant would be .
supplied by the Consultant
and wbuid remain as his
propérty'ekcéﬁt as the MDKT,

Kotar Setar might agree to
purchase it from the Con-

sultant. -

(iii) The Government (MDKT, Kota . As needed
. Setar)iﬁii} ﬁrbvide for aii
_ dperating eﬁ%énées'éf the
1a£orafofy iﬁcluding'eléqt;"
' ficity,:telephohé éﬁd wafef
-supﬁiy; o
R 'ﬁfgi‘;



X Co _ PéchSed timing'qnd
_ Project Activity ' compléetion data

{iv) The Government will.provide . As needed
for all testingfneaaed by-
fyond_the cépabiéi%y of the
Labotatofy thrqugh thé Départ~
ment of Céhmistry of other
Govérh ent facilities as
requested by the.Consuitaht-

on a timely basis.

6. Other technical equipment

(i) The‘Géverﬁment will provide or As needed affer
give access to instfuments for ) Apri1‘19?8.
aerial photo interpretation.of
the."Orthographic" type or

eQuivalent.

(ii)_ Surveying insfrﬁmenfs, includiﬁg
levels, theodolites etc. and

necessary auxiliary staff.

(iii) EBguipment for soil 9xplora{0ry
driiling'and labofatory teéting
of soil samples 1nclud1ng staff
'or ulternatlvely glve access
to' a 50115 1ub0rat0ry with

‘staff, as needed.

{iv) - Fléw ﬁétering edﬁipméﬁt for
'measur1ng open water channel
_ dlscharge 1nc1ud1nq aux111ary
staff - or-alternatlvely prov1de
requlred fIOW'data through its

own fa0111tleb.

— 62—
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Project Astivity ~ completion data
The Governmént will provide a suita~ By April 1978 for dura-
ble reQidence for use of the Cénsul-  tios of Assignment =
tant Project’ Lnglneer, Famlly and . - Approx. December 1978.

consultant temporary staff. (Detalls
subJegt to negotiation prior to final

agreement but a 3 bedroom house -

_ furnished, is indicated). .

The Government will provide a vehicle HBy April, 1978 for the
and driver for project use (Details duration of Aésignment‘f
to be negqtidted prior to-fiﬁal Approx. December'lé?B;

agreement).

Direct Proaect activities which, unless otherw1se 1ndlcated

will be carrled cut by the Ceonsultant WIth support from pro-

fe551onal and sub—profess10n31 Government staff:

Preparation of an "Ihceptidn Report" By April, 1978.

to detail the COnSultantq 1n1tlal
f1ndlngs, problems, and concept ‘of
his dutles.and managentent respon51-
bilities., Thls Report will be sub-
mitted to the Techn1ca1/Stee11ng

'Commlttee for review w1th1n 2 weeks

of arrival of the project manager to

commence the study.

Preparation of a training programme To commence by

designed to'méet the future opera- April 1976,
tlonal needs of the design, Cantrqu

thH and. operatlon of the sewage '

system. The training programme

should emphasise on—theujbb tfaihing

with consultant supérvision and

should aiso includé academic training :

(fellowship) as indicated.
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PrOposed t1m1ng and

j:Prdjecf.Activitz ' _ :complet10n data
Study pf available data, reports, To commence by April,
dchments'étc;,'Qn water supply and 1978,

coﬂsﬁmption; séwage coilection,
treatmeﬁt'and disp08a1; popula-. .

tion.industriél deVelopment;

drainagej urban and transportation

planning; hydrology; geology; rain-

féll, etc.; soilj and other data

-essential for the study.

Délineation_of sewverage basins _ By May . 1978.
and  zenes in correiationzvith |
other phy51ca1 plannlng act1v1t1es

and development populatlon ﬁnd

populat1on density, routlng of

main c¢collectors, locat1on of : ._

pumping - 1nsta11at10ns and of dl&—.

Fharge p01ntq, treatment fac111tles

etc., 1nclud1ng analys1s and

evaluatlng of” varlous alternam

tives,

‘Study of the pfesén{ and_pfopoééd' ._' By June, 1978.

study'area surface and'rain water

'dra1nage qy%tpm and its relatzon,.

proposed sewerage system- routing

“of trunk mains, collector/frlbutary

sewers and 10cation of treatment

and dlsposal facllltles, the pol-

lutlonal effects of waqtes on

rece1v1ng waters under present

,condltlons and proaected future

Cond1t10ns with sewerage 1nsta1~
1at10n, and/or dlver51on of low

contaminated flows to the sewage

—Gd4 =
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system. Special_attention:shoﬁld'
be giﬁen to the present pradtiﬁéi'
of connecting hpuSefﬁold,_commeréial
and other "sullage" wastewé£efs

and septic tank ‘effluents to the
aréiné?'ahd tke problems and costs
involﬁéd-in-édjustment of plumbing
to divert these wastewaters into

the sewerage system(s).

Study and ﬁnvéntory of industrial By August '1978.
wastewater sources in the.study' o '
area, indentification of major
vwastewater prodﬁéers, Of'diéchérge'
quantities and qualities (In-so- -
fapr as pOSsib1e from availabie'

. data on water sipply and product
quantities'rélated'to population
équivalehts'or_on data provided

by the industry), and of their
éffe@t on the'sewerage'netwofk5
possible effects Qh design flOwé:
of sewers, and effects on design
and operation of éewage ﬁreafﬁeﬁt
facilities. Suggested mathods of
-Qéntrei and pre~tréatment needs
bf'ﬁrade.waste'effluents'as needed,
balanced against and/cr prohibi-

' tibns of admiSSion_to the system,
should beidévé}dﬁéd-including]
location of industries in.sﬁeciélly
planned industrial pa}ks whéfe.
wastes could be'héﬁdléd separately
from domeStic.sewage. Projections

of future: industrial wastewater

— 65~
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loads both to the recommended ‘and
“alternative sewage dcheémes is to.
"be méde‘usingna§ailableiplanned
‘industrial expansion data and
reaébﬁably supported'esiimatés,
withfa-view'téwards providing 

fTor ﬁééeSsary sewérége and treat-
ment pléntJCépaéities and éstiméﬁg
ing fuﬁure condition OIIreceiViﬁg

waters.

Study of the flow characfefistics " By Mugust 1978
_and'thé tidal effeéfs of Kedah
Rlver estuarles beloW'and above _
the ex1st1ng tldal barrage,'w1th

a vlew towards. estlmatlon of the
-probable water‘quallty to be_expeCH
ted wiﬁh'implementétion of tﬁé
.'recomﬁeﬂded‘séwefage'scheﬁe in
relation tO basic. parameters such
,as Dlssolved Oxygen, n H, Total
Suspended Sollds, toxic materlals,
‘atc. Thls-study should 1nc1ude
“general CQhSidéfaﬁibn of effepté
dﬁfthe'rifer'Watef/OCean beach
areas’ for agriCuifﬁraI/recféational.
uses and'effeqts on the aguatic

"food chain and fishery.

Estiﬁatioh of {he'ﬁrobab]e wafe} .- : By September 1978.
'quallty in the- rlvezs Sg. Kedah/Sg.__

Anak Buk1t and the trlbutarles, the

groundwater, and the ad301n1ng padl

areas as effected by effluents from :

_ greatment facilities of the recomw

66—
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Project Activity

mended and alternative schemes for

sewarage and Separaiely dfscharged

‘industrial efflﬁents and surface .

- drainage. This will also provide

abasis for justificatibn of the

~degree and type Of sewage and

indugtrial wastewater treatment

recommended.

“The availabie maps of the study area .

shall be compiled dﬁd checked with
réspéct to their completeness for
use in preparation of the:

studies (1981485). ‘Gans found in

_maﬁ information shallibe filled by

Government. The Consultant shall

‘utilize, to the extent necessary,

‘aerial photographs available but

not yet mapped, for -interprotation
both_for.éompletion_of ground.plans
and for orthographic construction of
éontour,lines and of elevations:at
specific points or areas. Govefn—
ment will provide up-to-date airv

photographs of the study area.

Necessary surVefing of eievants;at_
critical of f callﬁoin%s'ﬁithin the
drainage and sewerage neiwofk shall
be doney in addition to. _
surveying by the MDKT, Kota Setar
or by-the'Government/bpnsultént
using counterpart equipmedt and

labour.

— 87—
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By June 1978

By June 1978.:
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o R IV L , Proposed'timing and
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‘Esisting soils data shall be evalu-

: ated'with respect to Stage 1 engine-

ering design, including alternatives.
Necesgary additional soil sampling

and testing shall be pr0vided by

- Government equipuent and personnel.

(i) Based on’ the data, information By September

" and Documents from 1978 (6 months)
‘the above activities, interim
:pfogfammes'ﬁill be propared,
ihcludinngre}iminary_enginger—
" ing and'feasibiiity studies of
the first stage (1931-85), of
-Seﬁerage ahd'ééﬁagé treétment
'-facil_i't_ies. ThHese =._st1'1(_i'1e's' _
will be prepared.and:préseﬁfed
in”&raft.form} and shall meet
the reqﬁireﬁents-and pr0fisions
outlired ahove. The-dfaf#
reports will éontéin; ambng1
Otheré, design'Criteria'which
should be préduééd in'a:format
and in sufficient ‘detail o
that, upon épproval,- they {«in
‘be adoptablée in the final Master

Pian“deéigns without major

changes.
Immediate'and interim needs Tor _ © By August.l978:"
imprevements tofexisting.collgction,- (3 months) ‘or ‘earlier

treatment, and disposal methods will

be studied and commented on at the-

;earliest~possibie'Stages s0 ‘as to

inaure current processing and action

— 68 —
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by Government authorities concerned.
and fo meet possible requirements

for financing.

A'midwterﬁ'review will be_f?ld'by
ﬁhe“TQChniCal/Stéering:Commitfee;

the Consultant, énd ofher.coﬁcerned
Government Agencies. The programﬁe
for immediate'needs,:the‘drafts of
the interim ahd COnstrﬁction;pfof
‘grammes will be:présentéd, ekplaineﬁ,
discussed, amendéd to the extént_
feasible; corrected, completed and
finally approved for future adap-

tion in projeect procedure.

Based upon the intefim or final | - By September:l978‘(& months)
"results and outlines of the pPro-. - (Plus final Review and
ceeding project phasés; a:MéSter Editing)

Plan wilt be:developéd.  Basic
figures, findings and data used

in the previous prdjeét activities
will be :eviewed;ﬁcbrrectéd, cOm=
ﬁleted_énd/or déieted, Whichever
is applicable; New déveloPﬁenfS;'
Qili be'considered and inciudéd;
suggestions possiﬁlf—sﬁbmitted

by other plénning authorities

wiii be carefully examined, évélg»
ated and to the extent feasible
‘inéo_rp:orat_ed:.in the _Maé’_cef- Plan. -
dbﬁSideration will be:gifeﬁrﬁo;fhe
Idesirability ofling1Qdihg house -
ébﬁnec%ioﬁs and the Supp}y df.

_ internal.plumbiﬁg ﬁeedé aﬁd:fix;

tures to owners at cost by Govern-

L go_ .
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(ii1) Maximum'and minimum‘Sewér'dépths,

:Prdject'Aéfivity

ment as an 1ntegral part of the Plan

.thus enqurlng early connpctlon to the

cowpleted sewers  and- p0551b19 sav1nqs

to the people concorned.

In the Mabter Plan, there w1ll be
lncorporated a comprche051ve
catalogue of sewerage design erite-

ria applicable fot the study areas

“with special indication of which

criteria and basic values will’

be equally applicable for other

urban sewerage design in Malaysia.

As this study will follow-the

fea31b111ty studles for the Kuala

Lumpur Metropol1tan for the Kuala

Lumpur Metropolltan area,.lpoh ‘and

‘Butterwérfﬁfhukit Mertajam Metropoli-

tan Areas, the Consultant will in-
so-far as possible use similar

design criteria.

Sewarage: -

i) Minimum and maximum pipe—diameters

for the different pipe méterialé.

(ii) Cfitéria.fdr determing flow

velocities in sewers and open

'draiﬁs uhder different conditions

-and 1n respect to varlous plpe

mafcrlals and plpe Slzes, etc.

Proposed tlmlng and

- completion data °

September 1978
{one wonth in prepara-

tion).
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(iv) Dry weather flows and allowance

for infiltration into sewers.

(v) Pipe Material, Joints and pre-’
cautions against excessive loads,
 depths, etc. to ensure safe pipe

laying;

(vi): Standard 100at10n, 5121nq, spa01ng
.and design-of manholes to allow.
for sasy access and malntenance

of sewers.

(vii} Methods of avoiding corrosion
"of pipes and appurtenances, flow
: ﬁelecity,_ehemieal.control, re-

sistant pipe lining énd materials. .

(viii) Design eriéefia_fef apﬁuftehances,:
. such as'connecfionS'andldutlets,
siﬁhons, pump Sféti hs;.hOuée plaum;
bing instelletiohg and house con-

nections.

(ix} - ‘Unit Cost figures for estimating;
cqnstruction,"operation and mainte-~

nance.

17 Preparatlon of a Report on Tnstltutlo— ,By November'19?8
nal Framework flndlngs and Trecommen— (1 month)
datlons, 1nclud1ng suggested logls-

flatlon needed for 1mp1ementat10n-—'

'The report should 1nc1ude refereﬂces‘
to dlSCUSS}OnS held with- apprppreate

offieials and the_Steering Committee;

-1
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20.

Proqect Actxvxty

The Government w111 take the necesqary

stepb tqlensule adequate Instltutlonal

.fraﬁéwérk to_facilitate‘iﬁplementa—'

fibn{; The ConSultaﬁt'will“assist

Governmcnt as ‘and’ 1f nccessary )n its _”
dellberatlons relatlvp to Inst1tut10nal

;framework.

Thé Consultéht'will within'the period

"decide the ihstitutional'framework:—

(i).'OfgaﬂizétiOnal and stéffing
guideliﬁes for sewerage service
.ménagement; . |
{ii) _?rocedufeé,'within_ﬁhe ﬁroposed:
organlzatlon, for’planning,

pe sonnel admlnlstratlon, hudget—

tlng,'accountlng and cost acqount—

ing, fiscal reporting, procure-

‘ment and stores, équipment manage=

ment, and. operation and mainte

nances.

'The COnsultant w111 develop a

flnan01al plan for the first: stage

of dralnage and sewerage
ment. in Su1tdble form ag

 'pr03ect by Internatlondl

(11)

develop—
a bankable

Banks { IBRD

“and ADB etc.). The plan should -
1qclue.— '
fi) Ba51c Gharges and ‘Rates

Fconomlc Impact

N Y

, Proposéd timiﬁg and
_completion data -

By.DeCemberil@?B

(During progréss of

study - 1 year alloted)

By November 1978

" (1 month alloted)

By December 1978

(1 ‘month alloted)
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1.3

a PFOJGLt Act1v1ty

Beglnnlng balance shcet

A{iv) Cash flow and

‘(#)'.Reiéted“docﬁmeﬁtétion as
prescribed in IBRD Question—'
naire for ewerage projects,

'January 1969._

Proposed timing and

completion data.

Timing of Teéﬁﬁiéaifﬂepbrts, mid-term and.Terminal Reports: -

Ihcer{ion:répéft:to detail

' Consultants concept of work

. needed etc.

Tralnlng Programme - on- the JOb

tralnlng, fellowshlp, etc.
:Instltutlonal Arrangements for
Seherage plannlng, dyvelopment and

operatlon.'

Immedlate needs for Improvement to

Dralnage and . Sewage COllectlon and.

‘Disposal.

Intefim first.Stage Construction

Programme.

Mid-term Progress Report.

=73~

To be completed and
submitted by Aprll 1978
for Technmcal/steerlng

Committée;ﬁeview._.

by April, 1978,

_ Report to be ready by

December, 1978.

Report to be réadyLby

‘September, 1976,

Interlm Draft - October,
1978 '
Flnal Draft - November,

1978.

'Report:to‘be reédy by

June-lé?s.'
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Mastér Pldn and Feésibility Report .Interlm Draft Report,
o . | L VJanuary 19?9¢_
Flnal Draft. Report March,‘
1979. |

Managgment.and Finaﬁciél'neport Intefih Drgft'Rep@rt tb
' ‘ be ready'by Jandary'L979,
Final Draft Report to be
ready by Mafch. 19’%8.

FinélﬁﬂaStér{Plan; Féasiﬁility, _ 'Maj,.1978.
Instttutlonal Management and

Flnanc1a1 Repott.

~Note: All reportb Submltted w111 be premptly rev1ewed by . the

Technlcal/Steerlng Commlttee to allow for 1neorp0raf10n of
comments in progect work. Normally review should be completed

w1th1n 2 weeks of subm1551on except for flnal Master Plan.

-DESCRIPTION OF CONSULTAVT lOH BILATERIAL GOVERNMENT AID)
INPU”S

Preliminary_Negdtiations

Vlslts by Managerlal Staff Membcr
= 2 VlSltS/E “eeks duratlon/@ $& OOO/— per visi€ "$_8,000/f

'Mlscellaneous Government'expense . ) : .'2,500/-.

_Proaect Manager =5 Vlblts of 11 weeks total

.Jduratlon @ $4 OOO/— each, plus 4 1/2 months work

“in .the home office = . S S g: : -31*900/-'
g Project Bnq1neer - 10 months a551gnment plus one
Ieave perlod at home (Self and Famlly) o _ 2 i : ?S,COO/— ]

—Th
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aChemlst . 2 v151ts of one month duratlon plus

8 wecks in home office e o . $ 85,000/~

_Econom1cst and ananc1al and Managements,

'Adv1ser - D v151ts of 5 weeks total plus

5 weeks ;n_home offlce Lo _ 2#,069/;
_Enginnerif Infeétigation (Local Hire) - .6 months - 30,006/;_.
Engineer - Désign tLocal-Hiré).f'g montﬁs . : 30;000/f
 Rep6fting Coéts‘etc. : . _ . _15,000/—
Contingency QO% ' | _. l . o  50,000/_
.CoﬂétraCtOrs Ovefhgéd aﬁd éréfits' ' :_ .. | 75,.0_00/»..=

$M369;500/-'

DESCRIPTION OF GOVERNMENTfINPUTS;

The Government will finance the employment of aill Counterpart

staff llsted below and prov1de supportlng fac111t1es, equlpment

. and serv1ces_as‘shown.‘ It w;l;_alsp pay’ the transportat10n 

costs of employees sent on fellowship for.fraining and salaries'

while absent. Contrlbutlons are shown (cash and kind) as

detailed. below.

Assignment of'Natibhal Sfaff _ _  Estimates

{a} Progect C0~Manager 1/3rd of tlme of -

Counc1l Englneer - 9 months ' ' % 8,000/-

' (b) *Assistant Engineéf Sewerage

(or Technlcal A531stant/C1v1l) ' _ : 18,000/~
'(Tralnee to be brought on duty by Aprll o ‘.'_ _
1978 - 1 year) o : 18,000/~

— 75—
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':(0) 

”for plant operator for on- thevaob trainlng

(a)
(e)

(1)

(g)

{h)

@

*Chemlst (or sultable laboratory asalstant or plant

_:plus fellowshlp tralnlng (as 1nd1cate)

By April, 1978 - I year' DR :: o -i;,500/~
Surﬁeyéfs (é} énd a;xiliary'labQUf o o . '9,400/~' 
Drafts;eé_té)' | ‘. . .'  S _  : ;,}5,QQO/-
Pilant | '.: : .. ' L o 3,060/;
Sténogrépher/typiS£:£1) _ - : - o 7E3;500/~'
*Misceliﬁﬁéous ;ébéufiv beatmen etc. | L : .105906/-
oriver (1) I __,?¥5°°/“

$ 86,200/~

Training Provisions

Travel Costs ($M2,800/-) _ S g 800/

Miscellaneous Component

1%

~%Pfojec£ Eﬁéinéers.RésidenCe‘(FufhiShed) .  12,000/—
.7*Veh1c]e Costq @ 20 000 mls. C 10. 35£ S 'l  .7,060/_
*Laboratory Equlpment. _ .  _ _  ‘. :-15,000/-
Pfealges | | o ' 'ié,obo/—

:fdffice and.Laboratdry FurniSHing énd Eqﬂipmeﬁt-' 15,000/;

*ETxpendable. e uiﬁﬁehf'énd suﬂpliéé. = 1 o 10, 000/ -
p q _ p _ '
Sub Total . 61,000/~
Total - $149,800/-

T
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*Dstlmates of new funds needed

_(marked on items above by asterlsks*)

Fellowshlp Component (throuqh b1 lateral or

multl lateral ald)

Assistant_Enginéer—Sewefage -~ 12 months

Chemist-Aquatro bi:logy + chemistry - 6 months .

Project Co—maﬁager~5ewerage Managemnent -6 mohths

Sub Total =

Sl

# 96,000/w’:

25, 000/~
15,060/—

15 ,.00_0/'_.'

$ 55,000/~



©ANNEX = 1

ORGANIZATION OF THE PROJECT

A. General Responsibilities
1. The Government will be represented by'the Technical and Steering

Committee to consist of the foliowing:~

“{a} Technical Committee

C(d) Representative of the Ministry of Health

(Environmental.HeaIth and Engineefing Unit) - Chairman
(iij chrésentative of District Couﬁgil (MDKT), Kota. Setar
(i) Repreéentative éf Dfainagé and Irrigation Department
(i?) Represéntaﬁive of State Ecoﬁomic Planning Unit

(v) Representafive of_Stafe Town and Cbﬁntry‘Planﬁing Department

| Secretariat: Environmental Health and Engineering Unit,
Ministry of Health

() Steering Committee -

Representatives'of the followingi~
(i) State Secretary -~ Chairman

{ii) Economic Planning Unit (Prime Minister's Department) -

Co~Chairman
‘(ﬁi) Mihistry of Local Governmeﬁt_and'Fedétal Territory
(ivj “Mihistfy.of_Héalth (Eﬁyifonméntal.ﬂéalth and Engineefiﬁg Unit)
(v) Stétc Ecoﬁ;mic.Plahning Ugif - Secrefary
(%i) ﬁisffict Coﬁnéil of.KQta setar'(MDKT, Kota Seiar)'
(vii) St;te Departments of:- |

Town and Country Planting
Public Works '

Drainage and Irrigation :

78—



Medltal ‘and :ilealth Serv;ces
Survey
Agriculture
@iii) Muda Agricultural Development Authority
(ix) Kedah State Economic Development qupOratidn
{x) National Electricity Board
(xi) Difecior;of Land and Mines; and
(xii) "Other Felated Departmenis/Agencies who may be involved from

time. to time

‘Secretariat: State Economic Planning Unit
: The Consultant's Progect Manager/Englneer
. will be invited as- observers at the meetlngs
- of both commlttees.

. The TeChnlCal.uOmmlttPe w111 be respon51b1e for the vettlng of the

'techn1ca1 aspects of the Project and the Study, and advise the Steex«

ing Committee on these matters.

TheiSteering Commitiee will be responsible for the execution of the

projecf'aﬁd the realization of its objectives as described in Part II

of tﬁis_docﬁmeht.

The-Go?ernméﬁt'shall'brovide to the project -the national project

' pefsbnnel, land, buildings} equipment and other fequifed Services 

and fac111tles._

The Consultant undertake'to’carfj'out‘the study in accordance with

the terms of th1g document (and in accorddnce w1fh the condltlons

. establlshed by hls Government in the case of Bi- Lateral Ald) The
-representatlve of: the Bl—Lateral Ald Government in Kuala Lumpur WIll

_a551st as needed 1n accordance with the terms to be lald down in as

1nterchange of letters between Governments which shall constltute the

‘formal a1d agreement.- He wlll be invited to attend the meetings. af

both the Technlcal/Steerlng Commlttee as an observer.

— 7_9.;_
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Pdrt1c1patlon of the Covernmont o

6.

Te

10.

R TR

iThe Government shall prOV1de to the prOJect the serv1ces, equlpmont

and faCIlltleS in the quantltles and at tho tlmeb spec1f1ed in the

" Work Plan. Budgetary prOVISlon et elther in klnd or in cash - for the
' Government's partlflpatlon 80 spec1f1ed shall be Set forth in tho

Progect Budgets.

The Conpultant w111 ass;gn a proaect ‘manager as upecxfled in this-

document who w111 be prlmarlly responsible for progect 1mp1ementat10n.

_Thenestimated‘COSt of iteme ineluded in the Government'Contribﬁtioﬁ

‘as detalled in the’ progect budget, shall be based on “the. best inform-

atlon avallable at the tlme of draftlng of this progect proposal.

It is understood that’ prlce fluctuat:ons aurlng the perlod of execu-

" tion and cther factors may nece551tate arn adJustment of sald contrl--
“butdion in monetary terms, the 1atter shall at all temea be determlned

by the value of ‘the- servlces, equlpment and fac111t1eq requlred for

the proper execut1on of the progect."

W1th1n “the glven number of man~months of personnel services descrlbed
in -the WOrk Plan mlnor adJustments of ‘individual asstgnments of
progect personnel provlded ‘by the Government may’be made by Govern-

ment in consultatlon w1th the Consultant Project Manager, if it is

*found to be in- the best 1ntereste of the progect-

The Government w111 contlnue to pay the 1oca1 salarles and approprlate

allowances ‘of natlonal progect personnel/counierpart staff durlng

" periods of absencc for tralnlng. o

_The Government shall deffay any customs dutles and other transporta—

itlons, handllng, stordge and related expenses wlthln Ma]ay51a, It.

shall be reepon51b1e for eafe custody of the. equ1pment,'1t 1nsta1—

'_ﬁlatlon and malntenance, 1nsurance and replacement 1f nccessary, -after

'tdellvery to- the prOJect 81te, The Government ‘shall. a551st the.

Consultant 1n expedltlously and tlmely customs Clearance for all

1tems 1mported for use on the proaect.
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12.

“13.

15-

_The Governmeﬂt shal] make avellable to the progect -'subJect to
,ex1st1ng securlty prov1sxons - any publlshed and unpubllqhed reports,
'maps, records and other data which are consldered necessary by the-

_Progect-Manager/Englneer to.the 1mp1ementat10n of the project.

The Government Shall provide afsuitable’reSidenee,'furnished_for use
of the Projeét'ehgineer and. family and consultant staff; and ‘'shall
arrange for eu1tdb1e houslng accommodatlon for otherproJcct staff at

reasonable rental.

The Government w1ll w1th1n Government regulatlons prov1de a sultable

_'vehlcle and drlver for use of Consultant staff..

Ay servlces and facllltles spec1f1ed in the WDrk Plan whlch are to

be prov1ded to the progect by Government by means of contrlbutlon in

ﬂcash shall be set forth in the prOJect budget. Payment of thls

amount shall be made in local currency to the Progect Eng1neer.l-

The Bi-Lateral Aid Government will be represented by 1ts High Commlsu

The Malay51an Government w1ll be represented by the Prlme Mlnleter s

-Department {EPU) -in’ matters relatlng to 1nter governmental agreement

for 1mplementat10n of the progect and by the Steerlng Commtittee 1n

The Bi<lateral Aid_Goverﬁnéntfwill‘utilize'the”éeryiceé'of_an'eﬁbroved;

‘Consultant for thé technical exécution of ‘the project ‘and’ the Con- -

:The Consultant w111 51gn and/or hzre such Staff necessary for the.

Partlclgeflon by Bleateral Ald Government

16.
sioner .in Malay51d. . (Or the equ1valent)._"

17.

' relatlon to progect executlon.-”

18,
sultentIWilltbe represented by ‘the PrbjeCt Meneger..
executlon of the progect as outlined in the work Plan. '

80

Equlpment and materlals 1mported by the consultant for use on'tﬁe

progect may by agreement be purchased by Government for ccntlnued use .

,._."81__.



at a pficé”ﬁot_to exceed’ the éost priée:paid by the Consultant.

Equipment not puféhdséd shall upon completion of the Project be

'exﬁorteﬁ by “the Consultant without restriction of any kind by

Government.

" D.  Facilities, priviledes and immunities

Consultant Perscnnel (exceotiﬁg Molaysiaﬁ residents or nationals) .

214

22,

23.

“The Consuitants Personnel shall:

a) ' Be’ 1mmune from 1mmlgratlon restrlctlons to all acts performed by

them in thelr offlclal capaCLty in the execution of the progect,

_b)”“BeoimmUne.fromiNational'Scrvice obligatiohs;:

: c) Be 1mmune Logether w1th their spouses and relatlvee dependent on

them from 1mm19rat10n restrlctlons,

d) Be accorded fﬁefpfiViiebes of bringing into the country reaeonable
amounts of. forelgn currency for the purpose of the progect or for
_ personnel use of Such personnel “arnd of w1thdraw1ng any such
amounts.brought 1nt0 the country,'or, in accordance with the
relevant foreign exchaﬁge regolaiions, Suoh.amounts'as may be

earned fhéfein by ‘such personnel in the execution of the project;

e) Be,acoofdedetogether with fheif_spousés and relatiﬁes‘depeﬁdent

on them the same repatriation facilities“in the event.of inter-

national ¢risis as diplomatie envoys.

_ All'Coosultdnthefsonnol shall enjoy invioiability for &1l papers and

documents=rélating to . the project.

G

To'Governmeﬁt Sha1ITeithef ékempf:from; or bear the cost of, any

-faxeerrduties,,fees_or_levies:which it may impose on thefconeultaﬁt‘

" in respect of:=-

a) .The ‘salaries and Wages'eafnedfby”Suoh pérsonnel in the execution

of "the, project;
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b) Any'équipmeﬁt,,materials ahd'suppliésobrought_into'the_couhtry
for the purposes of the project or which, after having been

brought into the country, may be subseguently withdrawn therfroﬁi‘

c) Any substantial qu#ﬁtities of’equipmént, materials and supplieé
obtained locally fof'the execution of the preject, such as, for
example, petirol and spare parts for the operation and maintenance

of equipment.as specified in the Work Plan.

d) Any property brought-of ﬁurchaséd ioca11y, includihg one privately
owned automobile for the Projeot Engineer and household‘effécts
and furnishings useéd while in residenoé for personalzuse:or-bon— ;
sumption, or which after having been brooght in the Couhtry or
purchased thereln, may subsequently be withdrawn therefrom upon

departure,

e) Thé'ﬁrivilééeé aha iﬁmunities of the'Consoltant'ond its personnel
feferred.to above, may be waivéd by thé Bi—Loterai Aid Country's
f.diplomaticIfepfésentafivé where ih his-opinioh the immunity wOuld

lmpede the course of Justlce and can be’ walved w1thout pregudlce W

'to the successful completlon of the proJect.

.f) Thé Bi~Lateral Aid Countries representative shall provide the
.Governﬁeht_with the 1ist of personnel to whom the privileges and

immunities enumerated above shall apply.

Asjﬁhere is a possibility of coordinaiing the work of the Coﬁsﬁitant
'w1th a 51m11ar fea51b111ty Sfudy on another Malay51an town it may be
p0551b1e to arrange for savlngs both to Govcrnment and the Consultant
_ 1n respect to such 1tem5 as specxal laboratory equlpment items for
-pexsonnel use cf consultant personnel to be 1mported (automoblle) etc.
.Also tlmlng of various. work tasks mlght be staggerod to utilize the
same personnel or to aVOLd extra v151ts by speclallst coneultants.

These matters can.however be easzly adgusted as. and when necessary.

'e~g3-m.-'
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6, A mx7 ]‘(7_)‘3;%

-1 7 0Yxs hCIRT HRIMEAHE |
TLA Y TERLIMOGLARBERTHY, TOBHRPHBTY (BE) O0b i L,

TERENOHKAZETFHEEIHO, BELOBHINALEHEMROL LICHNEBMAKR SN, £hehi

LB OIS 5 Tl ba B |
A0 b CBGET AUTBHMMOEL SO Prime Ministers Dartment iCFiR T %

Economic Plarming.Unit » Ministry of Health KFTE 4 5 Environment.al Health and

Engineering Unit, Ministry of Agriculture {CFTH 9 2 Drainage aﬁd Irrigation Depart-

ment , €3 Ministry of Local Government and Federal Territory & TH B,

{1} Economic Planning Unit (EPU) .
 BPURHAMEERINEENET 5 PREETH > T, B, FETEST DO
S AE IR LAY T - 75 (1976—-1980) & EPU OFCalllid F Lhbhke
Tkl 4 JOPEAKSHE TR, Infrastructure Division @ Director Mr. Basha Bin Nordin
Db EUBADZZTIDBEY, FHOTKE - FAFEOFERGIHTHEL T b, &
W, WIKT LAY T 75 OPHRELAE (Midierm Review) 2777 bh, BifE,
FG 5 N SEMMEBEL TOEE S VM4 T —RBLOTF - A2 T v s KO T
W HEKETE 8 | BIEIEIC DTS 19798040 2FEMICMSE 12 Million ®FH b,

T AMBSRAGTER RO I ARG T S DIRBHONT S, ERBMEL <11
STOFEBHFCTAEEZRBLUCO(HEEZRLIKTTHTEY, 198 1EHLHED
AW~ LA TS Y T, SO TAREEAEORICHSALNSC & D M. Basha
Bin Nordin iC L o THOPILIN TN %o

(2) Environmental Health and Engineering Unit

Environmentatl Health and Engineering Unit (3 Ministry of Health® 1 88T, TK

i# & Rural Sanitation ZHAEL T de w4 ¥ THARLIPT, Ministry of Public
Works and Utilities (A% ) 25 LAHTTHRAMY L, Ministry of Health (/44 )
MFAGETTR AN L, Tl B, Director ®Mr. A. Sekarajasekaran D32y, Civil Engi-
neer 24 (Mr. Lum Weng Kee, Mr. Rishyokaran Karthigasu), Chemical Engineer
14 (Mr. Tan Hoo ) B35# 0% 2HM# T, D EMHICWHOD FAMBHPIRTSHS

"+ £ A@Mr. Lauriault 38 Tu %o Mr. Rishyakaran L Mr. Tan OTLEHRD /< 2
D RABRETF  AWBY v AMEDOFAHFED H Y v 42—+ THD, 19736
2Rd6 5 Btk TRAL, bﬂ)i@@T?}(iﬁﬁfﬁ%ﬁﬁﬁibT’)‘%@'bto Mr. Rishyakaran
(X, B4, /r #H D Health Department i€ Public Health Engineer & L TIRE SN THD,



AWEMMT 0 — A4 BRI b % COMNEBIo T, Terms Reference BES 28
HHTHH S0 '
(81 Draivage and Irvigation Department (DID)
DIDI Ministry of Agriculture D 1B THY, MEHAMEEANL Thd, ZOH
I8 0> H1IC #E 3 Urban Drainage Unit 28T & T, Mr. Saw Hin Seang D3FEICH o Tl B
DID@%M@%HHW%%@@#@ZTE@,%®ﬁ%ﬁﬁﬁéhéoﬁﬁwﬁ3ﬁvv
AYT Ty, BEFKNEOFEISED TS OOBRBETH BB, <14 ¥ T
SEEH A KB THATEBY, BAR2v4 VT - 3 TRTOFEOKD M
B ST 0 B | | |
d) Ministry of Local Government and Federal Territory
Ministry of Local Government and Federal Territory L BADEBREIN™ D, HHE
WBEROFTHIEE LR ERE L L TORERL T b, AEOHEKEREMCTH S Mr.
Ali Yusof /587 = ABEUTH « 205+ AEOTFAE - PAHED Steer ing
Commi ttee @ Chairman B H T 5o _
COED, KEEBCEERTAEFEL T, Environmential Department, Ministry of
Science and Technology #% B0 197 4 451 Bovironmental Act MIE 2 hT, #h#4
YT D HOLL TH Department MBB SN o KABLREKABBO 2 BNBS 5o KE
HE TR TIBH KNI OP KRB AN |, Tind, BIEEDE C A T ARE T, ~<—od
A VR T O MK B & Bk S A 3 LEBTHBHo FAMEBHODORIEAED
HEVERE & A Department O¥EH TH 543, EXLERBEERNEEIN TN, HYE
_@ﬁﬁ&bru,mmnnmmn%mmémmmmkéwfm,éan&b?5m%@
BB DT ETCH oo

6—2 A7aS s MCHET DTS M EE
FEMEB v v A LR ERICEB L, 241 &iﬁ%%btméc VR R L A
£7B 0, BEATHLNL Chief Minister HITHDETH b0 TTBHDRS £ FJ State
| Secretary THIBR DS BHEER SN G0 FMEMIL 1 0 A 7 HICH bR MBURFHF X
i &@'@ﬁ:é}%@ﬁ%’é‘ State Secretary {€ &, 10/ 10 Blecsi Chief Minister {€ WM&
THCEMTE D, FiC Chief Minister @ TAHE - PrkARORBEARTEZHF > T 5 &
DA T
Iy 4 W EIECE BP0, IR HORTE B A9 B8, SWMBSHKAT, +RE, D@
BEFRBHETH Do | | | |
KFOL . Jp !-CE@'E?:@“%#B%& LT Sta:te Economic Planning Unit, Héal th Depart
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ment, State Public Works Department, State Drainage and Irrigation Department,
State Town 31.1(1 Country Planning, State Ecoﬁomic Development Cor.poration NEMNDH
o %o);i_sz,' BT S AEBEIFOXHE LTS Y 4IC Survey Department,  fFERITH
%‘c&.b“CIMi'nistry of Agriculture OB L MAEM &L T, Muda Agriculiure Development
Authority WEMH B |

{1} State Bcomoni¢ Planning Unit ( State EPU)

O SBEREHEOREANLLTED, EABRAEPU L3 ERELBRICH S,
Director ®Mr. Annuar Maaruf (JEBBIEORB T3 EMOTFECHMBL TECidb, T
0w 28— @ FAETHENC 50T b IR B ERA LTS, 197 BEKAFT 2D
3V H I E Y & Beonomic Consulants Totd JCIKAEL T & & sh7: * Kedah—Perlis Re-
gional Development Study " ZHMB R T, A FY 2Dy KSS ‘/@F‘i% 2 K
State BEPUTHITL 5o |

{2) Health Department _ _

MSLHBE B & CBBERAE 2% L Tl 5o Director TH 5 Dr. R.G. Pillay ®d & i,
2 A Assistant Direc.tor_ Z'ﬁE‘C), BEREIR Dr. Joginder Singh DL TH L,

. Dr. Singh ®F . L5 & Health Department {3 Municipal Council (L CRESET
ZI3BICH 0, Rural Area ® District Council KWL CREBIHHEEZLP2EEE LT
5o |

Ministry of Health 5 IR £ TL> 5 Mr. Rishyakaran i, Public Health Engineer
& LT Assistant Director @ Dr. Singh D FiCH Y, 70— A% —® FkEEE, Rural
Area DEFEBIAMGBHEH (HNEAHBE L TH I T2 TOEB IO ) AHYML Tind,

{3) State Public Works Department ( Staic PWD) _
 EEOKEEE, WEOERLEHEE, KO TOMINEORE, MEES
DEFEBERIROEOEFLHLL TUNE, TAGE - BiRkeBRI260ELT, Lk
| BORAHKE, FEIHEEHEE, ﬁ%i&Tﬁ)@?&ﬁéﬂﬁrﬁ%, ERABOEBEELIICOOTE
State PWD DL HEHEBT SN 50 ' .

B, SAEBENE T FMERYD, <FMICH 58 EEHOFENT £ ) HD 3
EytE= LA TDayHriy b EDIoint Venture THED LN T Do CDHMIEH.
MR & L CHE S AMETS 5o COBRMBEIMEDRS bOTH 5B, ChICHT S
BHE & LT, MR AT B ARG v LA ST DIV YN Y ML DRBS A TE
THBo '

State PWD ® Director (3 Datuk J. Donnudurai , /K424 Chief Engineer {3 Mr.
Roberi Loo TH S,



{4) - St'lte Town and Country Planning Depcutment (Qtate TCE)
E’isﬁr*-lu EH L Cinde TO— AR = KRRHETSH *fﬁM%a)%BrTJtTHri%. k45 B
: ‘;%famwuécfﬁm;bnm»éo Eéfﬁlbﬂﬁti SOV THE State TCP MWEHHEOF LS
FEy P LTW0he T2 —OFHEIH OIS State TCP ThH BB, REDEC S
#3 fﬁ%i‘ﬁﬂ)‘?x %77 ‘/ﬁ:’@ BT B, Steering Commi ttec'@fr‘?f.f:, ' ‘kaié?f@ﬁc
‘;L_Lo T ﬁiﬂrhnfﬁm)%}% CTHLIUNRFEF L TBI e State TCP D Director TH b Mr.
Soo {d Economist '_C*ziboT%ﬁ-‘rﬁ?‘,ﬂ@i@éﬂ*‘]éﬁﬂif;uito)c &ETHolo Assistant
Director @Mrs. Latifah Bt Haji Yatinid 0¥ FREFL A BHtHEME TH 508,
P 2 EHOEBRBL 0 > TORNEN DT ETh ok AHT 024~
TAHE R4 T0 D 5 A T State TCP MEDL I QT THMFWMD v X4 -7 5V 1F
DED TN DAEBENSLCATHD, ChiBAANOERZIL bASBBTLLEC
BTHSo | |
(5) State Drainage and Irrigation Department ( Statc DID)
. State DIDREZERROMEBHXBOBRT LERSE E(MADA@%%GCE?’%%&H;&
B <)y HSHTHE KRR OB LHFFEEEMA L TO 5o %Brbﬂh}\%ﬁccm\'c@ State DID
oY, REBHHK 100 ac. B LD Trank DramEC?FHé'd’ZoﬂSf} Thbdo TO—RAL—T
O Truok Drain OFHEIZ State DIDz‘»%E@*éC& Ko THD, ERBEHODID &6
ML CHOAMr LiewSH2SE2L T b, HHTa—- 22 -MHIZKTHo AME  Trunk
Drain OFHEI#—ATHY LTS C &b, £OFEREDICHNEDBEEET 50 TH
mm#&%iahéocefnmxﬁrm@ﬁm%ﬁmowtﬁpﬁﬁmvv4y?@:?
Y5 F%'ﬁi@;\flal.aysia International Consultants (MINCOY 443 Preliminary
Work A4 A T Bo CDRNOBWEMFLUMS 7,058,360 THE &, @7 oy
= 7 b Technical Commitiee ®3 A ¥ b D&, GEMB4,90 1;840 DEHBEICEE &
ftco FK, BAFMTT 0 — X% =D nfrastiuctural Drain OFBEE TS ®HH T & &1
S E, COREHRDBEICHESELELSNIEDTAFEL TH B, State DID ¢ DR
EEOUAERERBTTS Do
{6} State Economic Deve!opment ‘Corporation (SEDC)-
"SEDC {3 State EPUDOEBHRE TH D, ffﬁr}im%{sﬁﬂs?ﬁ@I%Eﬂ%m& éﬁfcio”ctn
Bo TH—AH —-ﬁi?ﬂoﬁiﬁé‘ﬁﬁ? X Mergong Yndustrial Bstate OB H SEDC €k 2H O
'té%o%mamz/ﬁ4«¢"7@&@5@%%$?%t%ﬁ%¢ﬁ@ofm
SEDC o0 TH, A@n@%*&ﬁﬁtuﬁﬁﬂ@%ﬁﬁﬁi HUH L HE->THFELMICEMBT
Lo oD T, FMEHIZ OV TROHP SIS,



(T) Survey Department , Kulim _

Survey Department QMBI ORBETH Y, FEMTER Y Aitﬁfﬁbfﬁég- e D3
e r 20 &~ ) RO HE DR - BT - EFRAES L TO B0 Director i Mr. Abd.
Majid bin Mohamed T 8, G4t J TCA O Training Cource TR E L, HEOERICET
BBHEE 2 o

{8) Muda Agricult urPDevelopmeni Authority (MADA)

MADA BBXRAROLHICHE S N/ Ministry of Agriculture G)‘F%%@T%ﬁo
MADA Project ORWOMLS 2R D 4 0% OBk, EIDBH 6 0% mﬁﬁ'ﬁﬁubh‘t
%fcg Eﬁfﬁ%@m}z.zoo_ Million CHhole COTOP 2 MI 1966 FiTRAZ—-1L,
1970 4B HL oo |

MADA O /= % %% 2 Muda Dam ( Hol low Gravity Dam, #i7KiEi#& 3 66 sq. mile,
Muda River ), Pedu Dmﬁ(sml_'_nam,l 4R 66 sq. mile, Kedah River ), Peluban
Barrage ( Kedah River Oy % North Channel & Control Channel {£ 47K % ), Tidal

“Barrage, 234 ®Tidal Gate, North Channcl, Central Channel, ‘South Channel
@ 3 D Main Channel , ©DHHE < O Channel , Drain DERTH 5o MADA Ok
29 BB ETHABTHD, COBERZEITH Bo | | |

& DM DB KES LA H S 5 ICRABMA BNDCEILBED, LOTHELDIDK
KoTHbh, TOEHEIMADANHNS S & i b,

hMDA@TD-Xﬁ~®$ﬁﬂMﬁ*h%ﬂﬁﬁ%c&Kﬁb?ﬁﬁbfb%ﬁ,%n%
%bt@%tﬁ@%ﬁﬁ%i%ﬁfmmw

2&/ oY= 7 MC 20T, MADA 3 Tidal Barrage BB B KERR, :é@tEl’J T =4 %
EPFHL T Ao %7, MADA, EIBUFDTCP, Universiti Sains Malaysia iC &
5T % &85 47 Report “ Muda Region, Urbanization Stndy Report ( Vol. >
(1976 )RAET oY« 7 P EERT LY o CHRHKRIDODEEL OGNS,

(9) Qeological Survey Depar tment _ o

bR, ) RMEEEAL LT B Geological Survey Department DFHR T 0 — 2 2
—OTRIEH Do CORFIABBMOME L, BT 2 LTI ofehs, WEARAEHE
OF —BEFHEL TS EDT ETH Do |

6—3 F7nvzs MCHRTDHY AREAH
I.\iuni.cipal Council of Kota Setar (MCKé) 1977 EEOHRBEEREMIC X ’DT,.' bis-
trict Council of Kota Setar (DCKS) BHM N7z bDTH B, MCKS Ok iU
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President

Secretary

T

Engineering, Planing, Health Administrative Legal Financial

& Development Section Section Section Section ‘Section

Engineer . BEngineer (HEXKA)

~ President T& 5 M. Nor Aman Bin Haji Raffi éi-y‘H&H%zbn%tﬁ@t_ng: T 3o
suﬁamy@Mnﬁmmmnmﬁsm6MCKsK%tAf&%oE@mwnw,Pum@&
'Deve'l opmént Section {1 H T D&% Engineer # Mr. Teh Teik Hoe £3 1 A1 ThH B
.12 H.#i@) ? 1 HRICH o Mr. Teh Teik Hoe i3 DCK:S I Assistant Bogineer & L)
INTEed, DCKS G)Fel.:lowship FhBoTAEY A DK TR L, 24 A8 4
#1,C Bogineer & _b'fM(_:KS TN T 2 o' 1 2 BB LA Englneer & R U AR
EDEETHB, o |
~ Dngineering, Planing & Development Sectiond$ 3 1 4 ® Engineer I
7, f %Q'Engineer.ﬂ. Brgineering IHJ:.C‘;.TJ"-HE ldingﬁ@ﬁ:; &9 1 %D Engineer {3 Planing
& Develqpment A% G B LI B, Fngineering & Biii lding HPTRRE O & b
‘Pachnical Assi'stant:i 4, Technician zfa, Junior Technician 121@6%3#1'{0\50
33t:P1anihg-&;Develomméntﬁ%Fﬂéi'Pechnical Assistant, Technician, Junior Tbéhnicién
H1EPRESNTOD | |
ZOMCKS ‘Cti Night Soil Collectzon t3 Health Secuonﬂ),éi‘% Lfa Q’C!ﬂéi}) Z LD

CHEBERAF A (Tedividual ) Septic Tank % t‘.‘g :)'CL‘E)C’)—C Bucket Systern 7 %ﬁ#i& %
OB TE Bo o . '

RTOY = s b DAYV A==} ELTH, Mr. Teh Teik S HDTRIEND EH S A
Bo

=4 YA TTIERT D TAKE - ng%
v4/?m%65TK @ﬁﬁﬁﬂéHmeuyMHMHhL%U éﬁt@Emum—
mental Heal th and Engineermg Unit 733_17-7}(1%&. Rural Sanitation %’%‘—é‘fiﬁ% L e E)o .
E3 HEK B 1R 42 D}ainage and }irri'g_ation Department, Ministiy of Agriculture :@i?ﬁ%-



| 4THBo AR Urban Drainage UnitASRE SNT, < OMEEIES LT B,
ﬁ%l&«twf/ » 77 CR, Tk - BRI MS 9 Million, H2R<LAvT T
“CiiMﬂi 23 Million, E3®<LATT - 75/ TEMSE 200 Million OIS THREAS

NTH B, . )
EakwLA DT ST TR, YT I T TDHO T %%ﬁ*ghfmtm,

%ﬁﬁmbntﬁsva4/7 f§/®$ﬁ&T(MMMmeww)K%wT 6 il

@TKLﬁmmc®$m@aAnbnto%%mm%%x$%@m«zamf7/¢z4m9

EUF g RBP4 AR AT Y MN ST RBLCTE - A S 2 AHEOTFAH -

mm%@mowf%%@®¢%&%wﬁmT5M$1mmumn@%ﬁﬁ%bentmao
VA TR TAE DRI SRR £ > TRY, CORMEEICHNT, 47

CABEGTE - As T v ABEOHD, A RHOFAHEED LA LI MS 6.5 Million,

RFVBOYS b )T B LCTREBIBED 7 4 T € ) F 4 - ALF 4 1CMS 1.5Million,

ﬁ:tnwﬁwﬁmTKE%EmMs1Mnmm,f'fbpyﬁaﬁmm$1mnnm_ﬁ

FMD Y FHICMS 1 Million OFARFRIEA S h s FRTHE, Th5OFHORTR

'197%@980+ﬁ¢§®2#¢mf%50?Vﬁ/?ﬂﬁﬁﬁ®ﬁﬁf%bébfk%$%

Tiﬂc%:,kTﬂ(%%%é b’c’bWEﬁ%%';”ﬂ\éo CG)J‘OQCJL#‘O]LBBIN]LQBS%_H‘?E
@%4&7V4yr fﬁ/fm FAGEFHE B £ OB R @tb@ﬁmmﬁﬁ%ﬁﬁﬁén5o
T LAY T OTKEHFCEGHOOR, ~FVBDIa VIV HTHB, Vs =T 4
OV HOAORKH 4000 0ATHY, TAROBBR 1936 RLMENIL LODRTL B,
2 0B DT ARy PHBRERS Wi, OREAINTREL 5 4O TRAY 745
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