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I. BACKGROUND TO SUPPORTING INFORMATION
A, Justification for the Project

I..  The Georgetown - Butterworth area is the Second Iar'gest' gr‘owth centre of

Peninsula Malaysia. The 1970 population of the proposed Buttet worth Buk.lt

Mertajam Metropolttan area was 160, 000. Whtle this at present mcludes around
- 50, 000 essentially rural peOpIe the area is expected to ftl_l in and assume urban

characteristics and population density, Past and projected future population are

as follows:-
o Populations o L : Growths
Year : — 1 ; " Rate of -
- Butterworth | Bukit Mertajam |  Total Area :
1947 21,255 - - | 1.09%
1957 42, 506 - SR R - § 4
1970 61,252 - ] 160,600 | 9.0%
1975 - . | 250,000 409
1985 - - 1 385,000 3.5%
1995 - - | 545,000 o

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

due to development.

2. Economic develo;)ment is expected to be assoc1ated with growth of medlum
and heavy industry together with associated services and housing, and port ac-
tivities. The area will complement the growth of Georgetown and Penang_ Isiand
which will retain its position as the main commercié_l_,..to'uris’t and service centre
of the area. | B

3. Although the Butterworth - Bukit M‘ertatjam atéa has not sluffere'd'from
severe epidemics of gastro—intestirtetl disease gﬁ.ns?r'_gl-incidence' of diséase as-
sociated with poor' sanitation has been consderably hﬁi_gh'er than ‘de's.i'rable and

steadily increasing density of population will more than proportionately increase

118 € &4 & 1



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

ganitation to offset the effects of increase population density.

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

reasons:- |

_a) - It provides fo;" sanitary collection of all domestic and nornﬁal industrial
waste waters and conveyance to points of treatment and suitable disposal at
least .Cost'and in such a w.ay as to im'p’rove the peneral .e.f:ficienc'y of the urban

| area. | |

-~ b) The cost of mfermr alternative systems such as use of individual eeptlc
:tanks is much hlgher _S_tud;es in Ipoh have shown that capital and annual costs
of.sever_s are Qr}ly 40 per ceat of the cost of septic tanks. Further the septic
t'a__pk__s are :dési'gned to receive only W, C. was water and do nothing to resolve

the problems of contaminated sullage or trade wastes.

¢) ~ Investment in sewerage is reflected in an increase in property values at

least as great as the investment itself.

dy A community which provides sewerage is attractive 1o industry as it
prowdes a least cost solution to industrial waste water disposal and at least

partlaliy relieves industry of direct responsibility for control of eavironmental
potlution.
e) Through 1mpr0ved sanitation the urban community enjoys a higher }evel
: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 pléﬁning for the future development of the Butterworth-Bukit
Merta}am area is tlmely and sewerage planning should be integrated with overall
plannmg to ensure that the’ necessary treatment work sites are provided for and
that rauona{ loeat;on of trunk and Iatera[ sewers is p0551b1e
6. Priority has been placed upon provision of safe pzped water supply and
'appr()x 61 % of the populanon is served with piped water into the living quarters
and a fulther 10 % have access o standplpes It can be anticipated that appxoach-

ing 100 % of the populatlon will have safe water piped into the homes is the future,
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Or the other hand used waste water disposal has not been adequately provided for,
Some 30 % of the population have flush toliets with diSposal usuatly to septlc. tanks
and open drains, 63 per cent are served by conservancy (bucket) systems and
the remainder (7 %) use pit latrines or have no taczlmes Sullage, whmh is
usually as heavily polluted as W. C. waste water, is umversally dxsposed of to

surface drums.

7. The use of septlc tanks in bmlt up urban areas is nevex sausfactory even
‘when sub-surface disposal of affiuent is 1n1t1ally possmle Under condluons at
Butterworth-Bukit Mertajam where soils are relatively fine and gxound water
levels are high soil absorptlon is not possible and effluen.ts have to be dlsposed

of to open drums within the built-up area. ~ This allows for génerai u;:ban environ-
mental pollution; the breeding of mosquitoes (in drains én_d septic tanks), flies
and cockroaches etc, I_aﬁd provides a ready'food source for rodents and other
disease vectors. ' |

In addition sepnc tanks as designed in Malaysxa do not prowde for sullage

wastes which are often as badly poiluted a_.s the W. C, wastes. Consequently :
sullage is disposed of to open drains and furthef 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.diSposaI to-land |
burial sites is a serious hazard to the health of congervancy workers and ;he

public. Buckets are also open to disease carrying rodents and insects. Fun_ds .
spentl oh such systems are not justified as they do littie to sblvé health or wélste

dispesal problems,

9. Rainfall run-off is generally collected in open, usually concrete, -rﬁonsbon
drains. These drains receive septic tank effluent,. direct dis;hafge of sullage,
trade wastes & efﬂuéhts, _and. are open for promisc_;ud__us d_u_rﬁpiné of refué_e. fhe
combined, heavily polluted flow is discharged to sdi‘facé s:tfeams and the ocean
leading to pollution which affects the {ish food.cﬁai._n and. use of the waters fo‘_r_

recreation and water contact work,

in the more highly developed areas of the urban area it is usuauy deserable -
to provide buried p]pe rainfall run-off drams both to prevent or reduce contami-

nation and to make the road smfaces mote useable Provision of sewerage L
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'eli_n*iinatés’s'most' of the pollution of surface run-off drains. -

Pianning of surface dramage for urban areas is often carrled ont in coox -

chnatlon with the planmng of the sewerage system as the two systems are closely

related in many respe_cts.

_ 0. Sewelage 1s a necessary amemty mnmately mvolved in the basu: concept
of the modern c;ty and urban life. "To Lmroduce cities without '%ewerage antj-
_malarlal med;cmes w1thout birth control is to tear a culture apart, and sub;ect
1ts membelb to excruuatmg, often msoluble problems” (From "Future Shcck”

by Alvm Toffler)

Inst;tutjonal Framework

11 At present ButteIWOlth is mamly mcl uded in the Northern Admmlstrauon

B District and Bukit Mertajam in the Central admmistl ative DlStl‘lCt of Penang r.oW.,
Itis’ unéerstood however, that the three admimstratlon districts of Provmce
Wellesley are to be combined under a single District Administration. Respo-
sibility for sewarage pasically rests with the District Administration although
both the State and Federal Government are concerned in relation to pubtic health
a_nd__plc_mnmg. :

12, Wa’ter"s‘p'pb’ly is the responsibility of the Penang State Water Authority which
will be able t‘o-éu’p;ﬁly all forseeable future réquirements of the area, Domestic
water charges are $M 0. 60 per 1,000 gallons for the first 5,000 gatlons aad

$M 0,95/1,'000 gél. for additional amounts, Industrial wéter is supplied $M1/30

per-1, 000 gallons

13. It is ant1c1pated that the District Administration through its District Engi-
- neer wm be rGSponmble for sewerage of the area. To undertake this work he

w:l‘t need to deveIOp a competent staff which initially (Stage A) should includes:-

(i) An Asswtant E‘ngmeer (SeWerage) who will 1equ1re academic and practi-
‘cal tlaimng on sewerage planmng, desrgn, canstructmn operatjon and
management. The candidate should preferably be brought on duty before the
' commencement of the feasrbllity study so that he can work wrth the Consultant

as counterpart during the course of the study and should be sent for further
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training on a fetlowship immediately thereafter.: As it,is_likely that up to one
year will elapse between completion of the feasibility, study atld commencement
of designed coustructlon the incumbert should have xeturned to parttcipate in

this phase prior to assuming operat1 ng responsiblhty

(ii) A Chemist, to be respounsible for operauon of maantenance of bewage
treatment facilities and momtormg of effluent of downstream water quahty
.The mcum-bent should be recru:ted and brought on duty to: asmst m 1 the Ieael~_
bility study as countelpart staff. The position responmblhtxes could mclude
related miscellaneous duties on a time available basis. Fellowshlp traimng
in water of sewage chemistry and biology for a period of from 3 to 6 months

would be needed immediately following completzon of the fe_amblhty study. o

Additional non- professzonal staff wﬂl be needed for sewer end treatment ‘

plant operation ‘and maintenance as the system becomes Operanonal

14. The various administrative and drainage basins of‘t_h_e area are shown on

Map 2, attached.

C. Provisions for Government Follow—up

15.  No funds have as yet been allocated by Government to cover the costs of a
feasxbllxty study or design and construction. [twill probably be posmble to com-
| mence a fcasmiury study by March to ]une/1974 ifa request for as31stance 1s
made by the District Administration (thlough appropnate State Authoritles as and
if indicated) to the Economic Plannmg 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 ahd construction in the Third Maleyéia

Plan (1976-80).

D. Other Related Activities
16. Development of several areas within the study area are at various stages
of implementation as follows - ' ' ' '

DI - Mak Mandin industlial Estate Largely completed but with need for

further devempment dnd mfra structure
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DIf - Prai Industrial Complex-Approx. 30 % complete and progressing.
. DI - Industrial areas of Butterworth-20 % complete.
'DIV - Bagan Serai__Co.rupl.ex; Industrial, Residential.and administrarive areas
E dex?e’lwrﬁent started. |

DV - Prai Barrage Area - Advanced planning,

- During the_int_efim'period until sewers can be installed careful planning

‘will be A_n_eedec'i Lo avoid unnecessary expenses on coustruction of liguid waste
'disposai fa_cilit'i:es. If p'ossible local area plans should be made for sewerage in
| c‘oufofm=ity_with_the general plan outlined in the Preliminary Report prepared by
the WHO En’g‘ineer/lvlinistry of Health. Interim-treatment could-be pr0v1ded by
use of: low CObt temporary stablllzatmn ponds or by chlorine disinfection etc.
These_se_wers would be built as part of the development project by the deveIo_per
in lieu of unsatisfactory. and costly Se'ptic tanks etc., and be turned over to the
DiStI‘lCt Admlmstration for oper&tlon and maintenance at the time of connection
to future trunk sewers - interim operatlon and maintenance would be by the de-

velo;yer 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 pl'anning'a'ud‘ effluent digposal.

OB LB 193



IL OBJECTIVES OF THE PROJECT

1. The Ministyy of Health/ Envxronmeutctl Health and Engmeermg Sectlon with
thé assistance of the Woﬂd Health Organization, Western Pamflc Regmnal Sanjtary
Engineer has completed a plehmmary study of sewerage needs for the Butterworth-
Bukit Mertajam Urban area, with concurrence of and cooperatmn by the Dnstrtct
Administration. The preliminary report 1ecommends that - "These study be
followed by to detailed feasxblilty__study ... " The feas;billty study is needed
" fully establish the need for the sewerage system, measure its costs and benefits,

evaluate it environmenuntal impact,' éstablish ‘its engineering' and financi_el _fea's.ibili'—
ty, and to detail methods of implimentation, financing and management. It is
hoped that arrangements can be expeditiously made to impl.iment this feasibility
study. |
2. The principal objectives of the pre:pos':ed'se\r'.'efage p.u‘r'ojec"t'are to:-

(1) Improve urban sanitation by e'limiflating the :hight soil Cor:lse.rivah'cy |

{bucket) system. ' ' B
(2) Alleviate pollution of the urban environment 1ncludmg surface drams and

streams and ocean beach areas

{3)  Provide a modern efficient sewerage and trade waste collection, ,,'tr‘eat—
ment and disposal system (or Systems) to meeét the general physical

development needs of the Butterworth-Bukit Mertajam Urban area.

(4) Avoid continued investment in much more cbstiy and unsatisfactory or
less satisfactory facilities for domestic and indﬁs_trial wastewater dis-
poéal. 7

(5} Schedule implementation of the project in stages based upon the findings
of the feasibility study and as generally outlined in the preliminary repoxt.

{6) Provide institutional organization and menagement bases for effective
future scwerage system developme'nt and operation - in_cluding trairiing' '
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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Al iters are to be studied and the results incorporated in a Sewerage
Master Plan made._u_p 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 loug :range purpose of the project is ta dssist the Govefnment of Malay-
' sia,. the State _GoVérﬁfaén‘c of Pehang/?rdvince Wellesley, | and the Butterworth-
Bukit: Me'rtajam‘.[)is.tj:ic.:t Administration in the proparation of a "Master Plan" for
‘Sewerdge, Sewage tré'atmeht and Disposal for the Butterworth-Buk:it' Mertajam -
Urban area.” A Mastel Plan is a long range plan comprising field investigations;
surveys; cand mterrelated socio-economic, financial and orgdmzatmnal studies;
Whmh estabhsh_the basis for a multi stage program for the development of sew~
erage sy s.t'ems"‘. | | |

: T The‘Mastef P'I:_in .will cover the ‘Butterworth-Bukit Mertajam_Urban area as
depicted on Map 2. ’I‘hié 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) includiﬁg collection, treatment, and disposal facilities for the Butter-
worth-Bukit Mertajam Urban area: The early elimination of the bucket (conser-
v:ar.xCY)i system will be a priority objective of the plan. '

6. The Master Plan will include provision for interim measures to improve
wastewater ceuecnon treatment and disposal pending installation of the new
sewerage system. . This would include sewer installation by developers with
Tempmary Treatment and/or disposal facilities and temporary: facitities for
md_us_tnal wastewaters.

7.  Proposals for tfeat_tneﬁt and disposal of wastewaters included in the Mastex
Plan will be based upon pzollutio_na'l' control study of the receiving waters with due
éonsiderat.i'oﬁ of water quality 1'equ1fe:11ents of the existirig and anticipated {uture

uses of the receiving waters, including ocean waters.
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8. The Master Plan will include studies of existing industrial ,Wasgtex.vaters and
recommendations covering methods of determihatiop‘of accepta'billity i'rit_o_the:
public sewers as to amoun’ts; quality, and need for pre"—-tréatmem'érid ;_c'os_té et
balanced against alternative costs for separate treatment and diSposal by the
mdustly, either individually or by discharge to a separate mdustnal waste sewer
for joint treatment and disposal. PIOJECUOHS will be made of futule mdustual '
waste loads both as to quantity, and quah_ty by _mdustrlal__glas_s_xfm_atmn to aid in

- overall plaaniug and determination of the rec_omrhended scheme.

9. The Master Plan will- recommend a long-range development program;
envasioning a project period of 20 years from 1975 to 1995, and interim programs
(stages) covering the first two five year plan periods of 1976-80 and 1981-85. "
These programs will be éssociated with studies of‘the.institu'tibnal, management,

training, and financial aspects of providing sewerage sexvices..

10. The long range plan will include a review of present r.ne'thodé' of financing
sewerage services and recommend short-term and future long-term érrahg(_émeﬁts.
11. The Master Plan will contain a program ini'ph'ai'ses of implirﬁ:‘énta'ti"éﬁ and
investment covering a 20 year period, togéther with p'rovisio'halr‘-pre}'ih:liﬁary |
engineering and feasibility studies baéed on cost estimates, -econamic and other
factors characterising the country's need and capability to accomplish the pro-.

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

12. The Master Plan is to be presented ina c_o'ncis'e_" rebdrt with pl_éhé"énd o
estimates for.both_ the recommended plan and-alte_rnaﬁves__s't"udied by stages for
impiimentation. 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 foi' pr'ofé's‘s'ion'al and ‘sub-
professional staff needed to supervise and review design and construcnon 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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| Iinmediate dbjectives
1:4. y Bg_sed_ on an in addition to, the recommendations and studies described
undsr "A" above, the interim programs will include preliminary studies of Stages
I and.I‘I (19:76-80) and (1981~85).0f construction of wasterwater facilities. Tilese
are'.studies comprising detailed investigations, surveys, and technical analyses
.of alternate plang and schemes for the various elements of the wastewatex
| facﬂxties whlch are proposed for the first two 5 year stages of 1mpk1mentat10n

| under th_e Master Plan.

15 These studtes w111 he carried out for works whu,h are to be constructed
.w;thm the first two fwe year stages (1976 85). The p1el1m1nary engmeenng
'demgns will be presented in report form with comparative analyses recommen—
datxons Justlflcatlons prel;mmary spec;flcatmns and cost estimates of the
various alternanves including cost of construction, financing, operation, and
'mamtenance All basic data and orxgma‘i calculatlons and schedules used to
devel()p the prehmmary engmeermg de51gns will also be made avallable to
Gove_rnment and will become Government property. The information presented
should providé for the preparation of final engineering designs and contract
d_ocurnents 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 favoui'éble alternative with respect to layout, design criteria and

capac1ty of the system ete,

16. In addmon to the prehmmary engineering studies described under 15 above,
there w1ll be prepared fea51b111ty studies including pertinent legal, institutional,
manager1a1 economic and fmanc1a1 matters and a complete financial plan with
estimates of Capltal and recurrent costs and the total income needs to cover the
cost of operatlon and maintenance, iaterest 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
requxrements of fmanc;ng 1nst1{ut10ns such as the World Bank (IBRD) or the Asian

Development Bank Such studies should be linked with the preliminary engineering

de31gn perlods as appltcable. '
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17.  Analyses of available reports, documents, plans and n]ap_s_'re:lz_lted to the .
Master Plan study will be made to provide basic data for making population, |
watelwaste, land use and zonmg, town and transportation planning and. mdustrla‘l
wastewater esumates and developmeut forcasts and for determlmng geologmdl

and soil condmonq and other essent;al mformat;on

18. Studles will be made to predlct future quantmes and con1p051t10n of mclus"
trial wastewater based upon readﬂy ava;hble data on water use Lffluent quanuty
and quality, production, employment p0pu1at10n equwalems and waste quahty
by industrial classification. burveys and analyees should only be carried out
where the waste produced has unusuai quahtu,s for existing 1ﬂdUStl"l€S General
recommendations for pre-treatment of ex1stmg mdustrlal wastes will be made
based upon quantity and known characterlstlcs of the waslewaterb in relation to
sewer materials and treatment processes recommended. Recommendations for
methods of charging for mdustr;al sewerage service and treatment des;gned to

cover coets will also be prepared

19. It will be necessary to est’ablis_h a euitable'_snnall laboratory for._car.rying”
out tests on sewa.ge, industrial wastes, and for receiving water qual_ity stud.;es
needed dering the course of the study. AI Chemist or Laboratoi;y techn_-i.cian Wi_li
be needed to recejve preliminary training and experience under the supervzslon
of consultant staff-more detailed training to fully quahfy the incumbert for future
operational control work can be provided by means of fellowshlp immediately
following completion of the feasibility study, This facility and staff should be
designed to service the needs of the District Administration for futﬁte:oeerafion
of the system, monitoring Industrial Waste discha:rges, and receiving water
quality and other miscellaneous related duties, tekihg iﬁto-aceouht'_the availability
of other 'existing Govermment analytical services and the need for 'direct co.(‘-!trol
of testing capabiiify. ' |

20.  Design criteria will be developed for the elernents of wastew:ater-faeiiities
taking into consideration modern deveIOpment in various types of wastewater
stabilization ponds including aerated ponds, crlterla already developed in the
course of other similar studies in Malays:a and the avaﬂabxhty of materials

manufactured in Malaysia.
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21 Recommcndatmnb will be made for impr oved operation of couservancy and
Septic tank systems as an interim measure WIth due consideration to the use of
oxidation ponds for treatment of nightsoil and septic tank pumpmgs Areas now
usmg conServancy (bucket) systems should receive priority as feasible for in-

statlation of sewers,

22, The pr_esent surface drainage system within the study area will be analysed
relative Lo its ihfftjence on sewerage planning. As these systems now receive
lsullage flows Septlc tank effluents, and promiscuous solid wastes, methods of
mtercepuon of these flows and preventing solid waste disposal to them should be

conmdered

'23. Unusual flow Condltions such as heavy rains and floods and tidal effects,
WllE be studied w1th respect to effects on design, operatmn and maintenance of
wastewater facmties and rea,ewmg water quality. Suggested precauuonaly

measures w111 be mcorporated in the Maste1 Plan,

' 24.. . The t_raining of professional _and' Su‘b-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.

' }hvéstmént 'Po't_éntial of the Project
25.  The olﬁjectiveé of the project 1‘elate substantially to the implimentation by
'the const1 uctlon of wastewater facilities. The systems to be designed and detailed
in the Master Plan together with plellmmary engmeelmg and feasibility studies
w111 be compkmentaly to present and long- term water supply plannmg and will
relate clos‘ely ta urkan and industrial development, Fmancmg of wastewater
facilities shou_ld therefore be closely correlated to financing of water supply and

development project.
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[t WORK PLAN

A, Description of Project Objectives

a) Preparatory activieies to be carried by Government* to assure timely

implementation of the project:-

‘Project Activities

The Government will establish a small steering

or advisory committee to review project activi-

ties, give general puidance to the project and
ensure cooperation of Goveranment Ageicies 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

()

(ii)

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, eguipment and supplies to accommo-

date project personnel and counterpart staff.

The Government v;rill assemble and make

available to the project personnel the following

materials:-

Physical planning reports, maps and |

census date etc.

Water supply, sewage and drainage studies

and maps,

Proposed timing and

completion date -

Flrofn.Ma_rch SISt,_
1974 for duration of

the project.

.Bﬁr }_Li:h_e 1st, | 1974 for

duration of préje_c_t_

and fellowship training -

 for project Co-Manager.

'O:the:ré as scheduled

"helow,

By June lst, 1974 as
needed by projeét-.a'nd

p_érsonnel develop’meﬁ_t.

B'y.j'une‘ 1st, 1974 and

‘there after as needed

by project personnel.

* Goverament includes the Federal Government and its vari'o_us Ministries

Department and Agencies, The State Government of Penang/P'ro'vince Weliééléy‘

and the Butterworth-Bukit Mertajam District Administration, .
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(iii) - Studies and data relative to hydrology, geology,
cli_m'ate, flood, tidal and current records,
- stream flow records, and water and wastewater
) analyses (including studies made on industrial

wastewaters),

.(iv). Topographic and other maps and air photo-
| graphs of the study area (updated as necessary).
Early 'arra'ngements_shduld be made with the
R survey.:de'pt. , to ensure the availability of
_ suitable topographis maps and/or aerial photo-

'graphs of the area.

5.  Laboratory & Laboratory Equipment and Operation
(i) The Government will make available suitable By June 1st, 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 squére feet floor area.
Initially this laboratory should be equipped with

‘a 2 compartment stainless steel sink draining to
a suitable disposal facility for chemical waste-
Wat_érs, adequéte lighting for nighttime laboratory
@o’rk, at least 4 outlets of 20 ampere capacity,
-and air conditioning. The Government will make
such necessary éltérations as are required by

th.e Project Engineer during the course of the
| study _including&nstallation of benches, cabinets,

furniture, refrigerator etc.

(ii) ' Thé'Govérnmént will provide ‘needécl laboratory By Sept. l1st, 1974.
. é_qﬁipmeﬁt, :glasswar_e, and suppiies to fully
e’ﬁuip the laborafory for continued use as planned
- by the Clonsultant. Costs of basjc equipment
should not'exceéd:$M.-' 15, 000/ - (Details {¢) be.

negotiated with the Butterworth-Bukit Mertajam
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(iii)

(iv)

District Administration after the Consultants

Project Manager is on sité). Additional equip-

ment needed by the Consultant would be supplied

by the Consultant and would remain as lis pro-

perty except as the BW/BM District Administ-

ration might agree to purchase it from the

Consultant,

The Government (Butteru)orthﬁukit Mertajam
District Administration} will provide for all

Operatiﬁg expenses of the laboratory including
electrjcity, telephone, water supply and labo-

ratory supplies.etc.

The Government will provide for all testing

needed beyond the capability of the Laboratory _

through the Department of Chemiétry or other

Government facilities as requested by the con- .

sultant on the timely basis.

6. Other technical equipment

(i)

(ii)

(1ii)

(iv)

132 € &

Bk

The Government will provide or give access to
instruments for air photo interpretation of the

"Orthographic” type or equal.

Surveying 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 -

Asg needed June 30th,

1974 to.March 31st,

1975,

As ne eded

As needed after June

30th, 1974

or alternatively prbvide requir'ed_ flow data .through

its own facilities.



7. The Government will provide a suitable residence
for use of the Consultant Project BEngineer,
Family’ and consultant temporary staff. (Details
subject to negonatlon prior to final agreement

but a 3 bedroom house is indicated-furnished)

8. The Governiment will provide a vehicle and driver

_for project use (Details to be negotiated prior to

final agreément).

By June 30th; 1974 for
duration of Assign-
ment - approx. March

31st, 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'ti‘h_é Consultant with support from professional and sub-professional

Goﬁernmént.Staff:

I Preparatlon of an ”IHCCPUOH Repox t" to detail
the Consultants 1mt1al fmdmgs problems and
concept of his dutles and management responsi-~
bilities. This report w1ll be submitted to the
Stleer_ing Committée for review within 2 weeks of
arrival of the project manéger to commence the
Study.

2. l’reparati'qn of a training program designed to
meet the fuiure operational needs of the design,

construct;on & operation of the sewerage system.

By July 31lst, 1974

By july 31st, 1974

. The trammg program should emphasis on-the-job
tralmng w1th Lonsultant superv1s1on and should also

include’ academlc training (fellowsmp) as indicated.

Study of available clata, repo_rts, documents eic, , By July 15th, 1974

Oh water Supply_and consumption; sewage col-
lection, freatment and disposal' population and

' 1ndu‘3tr1al development, drainage; ‘I‘own and

L TranSportatmn planmng, hydrology geology; rain-

'fall erc. ; ; sml, and other data essential for the study.
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Dilinecation of sewerage drainage basine and zones .- By Sept. lst, 1974

in correlation with other physical planning _activié
ties and development, population and popﬁla_tion
density, routing of main collectors, location of
pumping installations and of discharge points,.
treatment facilities etc., including analysis and
evaluation of various altce_i‘natives. (Reféi oy

WHO/Ministry of Health Preliminary Rep.ort).

Study of the.present and proposed study area .'By Nov. 30th, 1974

surface and rain water drainage syétem and its
relation to the sewerage system; routing of main,
tributary, roadside and back§ar_d drains; advisability -
of covering open drains and making othe_r'impiov-
meunts; the poltutional effects of drams on 1ece1vmg
waters under present CO[’ldlthHS and pI‘Oje(‘ted futur
conditions with Sewerage mslaliat)on, and or diver—
sion of low contaminated flows to the sewage system
Special attention should be gwen to the pract:ce of
connecting household and resturant and other
%ullage" wastewaters and septlc tank effluents 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,

sources in the study ares, inde:}t.if.icatio.n of major
wastewater produces.,- of discharge quantitiES_gnﬂ |
qualities (In-so-far as possible from a'vailﬂa_blé:data-
on water supply and product q‘uaﬁtitiés‘; félated 10
population equivalents or on data pr0v1ded by the
mciustry) and of their effect or the sewerage net-
work, possible effects on des;gn flows of sewers,
and effects on desi gh and op:eratidn' of sewage

treatment facilities. Suggested methods of control

¥k 1
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and pre—'t'reatmént needs of trade waste effluents

as needed, balanced against costs of separate- :
tréatment and disposal and/or prohibitions of ad-
mission to the system, should be developed inctuding
' locatmn of industries in specially planned industrial
parks where wastes could be handled Scpdlately
from domestlc sewage. . Projections of future in-
dustr 1a1 wastewater loads both to the 1ec0mmended
-and alternatlve sewerage schemes is to he made
using avaliab:ie planned industrial expansion data
and reasonably supported estimates, with a view
towards provrdmg for necessary sewerage and
treatment plant capac;tles and estimating future

condition of receiving waters.

Study of the:tid_al effects in the Prai and Juru river - By October 31st, 1974
_estueries below the existing and proposed tidal {4 months)
bar_ries with a view towards estimation of the pro-

bable water quality to be expected with implemen-

tanon of the recommended sewerage scheme in

relatlon to basp:: parameters such as "Disolved

Oxygen, p H, Total Suspended Solid ete, , and

toxic rriateriais, This_study should include general
c.orieideration of effects'on ocean beach area'.s for

recreatlonal use and effects on the aquat;c food

cham and flshery

Estim_ation of the probebte water eualily in the By Dec. 3lst, 1974
rivers Prai, juru Ia_nd Derhaka.anc‘l tributaries as (6 months)
effected by ef;f:l'ue_m:e from treatme nt facilities of

the ..recomm'en'ded_ and alternative schemes for sew-

e..ra'ge and separarely disc.hargged industriat effluents

~and su.rfzza.ce drainage This‘will also provide a

ba51s for jllStlflC&thl’l of the degree and type of

- sewage and’ mdustrml wastewater treatment recom-

- mended.
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11,

12,
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The available maps of the study area shall be - By Nov. 30th, 1974
complied and checked with respéci to their com- . (2 months)
pletness for use in preparation'of the ‘1st and 2nd | and as needed.
Stage Studics (1976-80 & 1981-85). - Gaps found in

map information shall be filled by Government.

The Consultant shall utilize, to the exfent Necessary,.

air photographs available but not yet m_ap'p.ed,. for- .

interpretation both for completion of grouhd plans

and for orthographic construction of contour lines

and of clevations at specific points or areas.’

Government will provide up to date air photographs

of the study area.

Neceééary surveying of elevations at Crit_i'cal“'b} By Nov. 30th, 1974
focal points within the sewerage network shall be "(3_ rh_onths) .
done, in addition to routine surVeying by the -~ - and:as needed.

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

labour.

Existing soils data shall bé evaluated with r'eZSpect By S.ept. 30th, 1974
to Phase one and Stage | & 2 eﬁ;giaéering de.sugn, - (3‘:mor'1ths) '
including alternatives. Necessary additional soil .

sampling and testing shall be provided by Govern-

ment equipment and personnel.

Based on the data, infor'mation. aﬁd documents B:)(_De(ﬁ. 3_ls_t, 1974
erﬁanating from the ahove activities, 'interim {6 months)
programs will be prepared, iné_ludfrig pre‘iim;ﬁéry

engineering and feasibility studies of fhe st and

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

sewage treatment facilities, These stud‘ies. will be

prepared and presented in_'draft form, and shall

meel the r'equiremerits .and ;:)r'ovis.io_ns‘ ou-t.l-.i‘.ned

above. The draft reports will contain, among others;

£ 1



13.

14,

3.

_ 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

meth_ods 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

- Coiﬁmittée the Consultant and other concerned

Government Agenmes The immediate needs

prograin, the drafts of the interim and construc-
tioh_ programs will be pre.sented, explained, o
discussed, a_mendecl.to the extent feasible, cor-
rected, completed, and finally appro;ved for |

future adoption in project procedure.

Based upon the interim or final results and out-

‘lines of the preceding prbjéct 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

p0851bly submxtted by other planmng authontu,s

‘will be carefully examined, evaluated and to the

extent feasmie 1nc0rp0rated in the Master Plan.

Co'n’Sideratlo'n_ will be given to the desirability of

"including house connections and the supply of

internal plumbing needs and fixtures to owners at

By Nov. 30th, 1974
(3 months)

or earlier

By Ianinar’y 1974

{1 months)

(A formal meeting of
the Steermg Cominit-

tee will be called at

" the end of the review

period to grant final

approval of findings)

By Dec. lst, 1974

(4 months)

{Plus final Peview &

Editing)

T T U
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cost by Government as an integral part of the Plan
thus ensuring early connection to the completed
sewers and possiblle savings to the people C'onéei"_ned.

16.  In the Master Plan report,' there will be iﬁCOI‘pO; ' Dec'em.ber' 1974
rated a comprehensive catalog of sewerage d&s:igh= ' .('or'\e month in pre-
criteria appticable for the study area with é_pé'cial ' paréti'on')
indication of \thch eriteria and basic varlues"wi_ll be
equally applicable for other urban .SEWerage'des!i'gn
‘in Malaysia. As this s"tudg.l_w'il'l' follow the'feés'ibil.ity B
studies for the Duaia Lumpur Metropt)l_itan area aﬁd:

Ipoh the Couasultant will in-so-far as possible use
similar design criteria, '
(i) Minimum & Maximum 'pipe'diametefs t‘or‘the
different pipe materials,
(ii} Criteria for determiniﬁg flow velocities in é_eﬁér_s
and Op:E!ﬂ drains under differé.nt cbﬂditioﬁs a(_ia iﬁ
respect to various pipe méterials and pipe sizes

etc,

(iii) Maximum & Minimum sewer depths.

(iv) Dry weather flows & allowance for infiltration
into sewers

(v)  Pipe material, joints & precauticus against ex-
cessive loads, depihs etc. , to ensure safe pipe
laying;

(vi) Standard locating, sizing, spaicing and desigh of

" manholes to aliow for easy access and mainte-

nance of sewers. | '

(vii) Methods of avoiding corrossion of pipes and
appurtenances, flow velocity chemic_:al control,

resistant pipe lining and matéria_.ls.
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17

18,

19.

20,

21.

(viii) Design criteria for appurtenances, such ag

connections and outlets, siphons, pump statjons,
rising mains, ﬂushin_g facilities, house plumbing

- installations and house connections.

(ix) = Unit Cost figures for estimating; construction,

operation and maintenance.

Complementary' s'tudies on environmental impact

aepects w1th1n the scope of the project will be

made covermg storm water drainage, solid waste

collectlon and disposal, Industr131 Waste DiSpOS&l,

vector control Street cleamng dnd pubhc hygiene

and land use in relation to sewerag\e and sewage

treatment - i.e. The evaluatmn of the 1mpact of
proposed works on the general envuonment of the

study and its surroundmgs

A program for continued laboratory operation
ir'lc'ludihg_ Se\'verage treatment plant {esting and
Wateif quality conditions in the receiving waters of
th.e ESungai‘ Prai and Juru ete. » and ocean will be
prepared for execution Sy Government, and included

in the Interim and Master Plans.

The Master Prlan_will"be prepared in draft form

and submitted for examination and Comments.

The Master Plan will be COmpleted, after needed

revision, printed & submitted in format and

‘number agreed upon.

Review of Inétitutional framework felatibnships
and leglslatmn relatwe to orgamzation manage-
ment and fmance of sewerage system developmenc
operatxon and rnamtenance and suggesuons for

alternatives for future arrangements considering

January - February,
1975
{2 months in prepa-

ration)

By February Ist, 1975

(1 month in preparation)

By March 31st, 1975

{1 month allotted)

By May 3lst, 1975
(2 months allotted)

By January ist, 1975

(2 months allotted)
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such possibilities as:+
(i)  Presented future district admm;stratwe -
boundaries and authorlty and reiatlonshlps to
the study area and sewerage system operating
unit.
(i) Relationships to Port & Airport Areas,
(iii) State of Penang/P. W., responsibilities for State

wide authority relative to sewerage and water

“services.
22.  Preparation of a Report on Institutional Frame- By Feb, 15th, 1974
work fin'di.‘ngs &i‘ecom'mendations, | ihéluding (1 'mdn;th alidftéd)

suggested 1egislation needed for irhp'lementati'on'
The report should include references to dlSDllS-

sions held with dpproprlate offx(nals and the Steeras-c

Committee.

23.  The Gm;ernment will take the 'necessary 'stepé lto .By March 31_St, 1975
ensure adequate Institutional framework to - . (During 'progr.es's of
facilitate implementation, The Consuifant will  study - 1 year allotted)
assist Government as and.if .n.eces.s'ary in.its o |

deliberations relative to Institutional framéwork._

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

tutional framework suggest:- (1 month allotted)

(i) Organizational and staffmg gu;dlmes for sew-

cerage se¢ rvice ma nageme nt.

(ii) Procedures, within the proposed organization,
for planning, personnel administration, budget-
ting, accbunting and cost accounﬁing, fiécai .
reporting, procurement and storeb, equxpment

management, and Operatmn ancl maintenance.



25.

- The. Consultant will develop a financial plan for

~development in suitable form as a bankable project

(i)

(i3

(i

c)

the first and second stages of Phase 1 sewerage

' hy International Banks (i_BRD & ADB ete. ). This

plan should include -
Basic Charges and Rates
) . Economic Impact

3] Bégi"nning_bal'ance sheet

(iv) Cash flow and
(v)

. Questjonaire for sewerage Projects, January

© 1969.

.Reiafed documentation as prescribed in IBRD

By March 31st, 1973
(1 month allotted)

Timing of Technical Reports, mid-term, and Terminél' Reports:-

Inception report to detail Consultants concept

of work needed etc.

Traini'r{g program-on-the - job & fellowship etc.

Institutional -arrangements for sewerage

planning, development and operation.

Immediate needs for improvements o sewage

colléc_tion & disposal.

Interim lst & 2nd stage - Phase I construction

program.

Mid-term progress report.

- Master Plan & feasibility report.

*'Management & financial report.

To be completed by
July 1, 1974 for

Steering committee

Plan to be ready by
July 30th, 1974

Report to be ready by
February 13th, 1975.

Report to be ready by
November 30th, 1974.

Drafts - Dec. 3lst,

Final - Jan. 15th, 1975.

Report ta be ready by
Dec. 31st, 1974

Draft report, March

3lsr, 1975,

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 submltted wnll be pr omptly rewewed by the Steeung
Committee to allow for mcoxpmat;on of commems in prOJect WOII\
Normally review shoutd be completed within 2 weeks of submission

except for final Master Plan,

B. Description of Consultant (or Bi-lateral GGovernment Aid) Inputs.
I Preliminary Negotiations

Visits by Managevxial Scaff Member

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

Plo_‘ect Manager - 5 visits of 11 weeks total du1at10n
@$4, 000/~ each, plus 4 1/2 months work in the ‘home offu,e 31 000/—

Project Engineer - 10 months assignment plus one leave

ernod at home (Self & Family) ........... LT R 75,000/~

Chemist - 2 visits of one month dUI‘&thﬂ plus 3 weeks |

in home office ........... N S e 25,000/-
Economist & Financial & Mgt. Advis_or.— 2 visits of

5 weeks total plus 5 weeks in home office: ......... Seeaan .285, 000/ -

Eagineer - lnvestigation (Local Hire) - monthq ....... . '”30.,_.000/'4

Engineer - Design (Local Hire) - 6 months ........ '30, 000/ -

3. Reporting Costs CLC. o ....... . ' 15,:OUG/~

4. Contingency 20% ... e R AP ... 50,000/~

5. Contractors Overhead & Profits ..., .. ...t WL 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_ pfcv_ide' supporting facilities, equipment and services as shown. It will

a_lso pay the trahsportation costs of employees sent on fellowship for training and

salariesr.while -absent, Contributions are shown {cash and kind) as detailed below:

1. Assignment of National Staft "
. Estimates

a) Pfoject Co—Manager:@/Srd of time of
City Bagineer) - 9months ~ ................ ST $8, 000/ -
by *Assistant Engineer Sewerage (or Techuical Assistant/
“Civil) (Trainee to be brought on duty by June 30th, .
1973) = 1 Year .......eeoeiiiii. e ee... 18,000/~
c) . _*Cl1emié{;(or sui_tab_le'l'abora'tory assistant for on the
~ job tra‘i_ning‘ plus Ifelldlﬁfship training as indicated). :
© June 30th, 1973 ... e [T 16,800/~
d) Su'r'veyors- {(2) and auxiliary labour ................. 9,400/-
©)  DIaftmen (2)  .o.i.ieiiiiiieiiii e 15, 000/ -
£)  Plan Printer (1) ...iviieoiioonn IR 3,000/
g) Stenogfaphe:r‘/'t&pist (1) 5 s e 3,500/-

“h) *Miscéllanéous labour - boa:tmen €C, i iinariee. ... 1D, 00D/

i) SDEIVEE (1) oen et e e 2, 500/ -
T Sub total 86, 200/ -

2. :Tfaining Privisions
.Trave'l COSﬁs ($M:2,§300/")' ........................ 2,800/~

3. Miscellaneous Component
‘a) *Project Eng"r_s Residence (Furnished) ............... 12,000/~
b) *Vehicle Costs @ 20,000 mis. @ $0.35¢ ............... 7,000/

¢y “"Labor:atoryEq.uipment _ e 15, 000/ -
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d) PremiBSes i ittty RO 12,000/~

e} *Office & Laboratory Furnishing & Eq'uipﬁlgnt ‘e ... . 5,_0_0_()/_

£) *Expendable equipment & supplies . SRR FRNE ‘-1_0‘,?0.00/—_
Total L ss0,000-

4, *Esti'mates of new funds needed o | : | 96, 000/-

(marked on items above by asterisk *)

5. Fellowship Compo'ne'nt (t.hrough bi-lateral or multi-lateral ai:d)_
Assistant Engineer-Sewerage-12 months: | : .25,. OQO/— :
Chemist- Aquatro biology + chemistry - 6 months T 15, 000/-
Project Co-Ménager~Setverage Mgt. , - 6 months - 15, .000/:4 _

| | Sub total ' $SS_I, 000/— '
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ANNEX - 1
 ORGANIZATION OF THE PROJECT

© General Responsibilities

L The Government will be represented by the Ste'eri.ng Committee to consist

7'('a'.) " One -Rep.re'seﬁt'ativé of_fhé Mihistry of Health
_ | (Chief"' P. H. fingineer, E.H. & Engineering Section)
(b) One Representatwe of the Buttc,rworth Bukit Mextajam District Admin-
1strdt10n _
2 {c) One Replesentatwe of the State Govt., of Penang/Provmce Wellesley

(d) : The State Director of Medical of Health Services or his representatwe.
The Consultant's Project Engineer will be an observer at meetings of the
Committee: | |
2. Theiéteéring:Comm'ittég 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.Govefﬁiﬁent shall provide to the project the National project personnel,

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

. 4._'_ - The Cor_t'sultéqt und_ertakes_to'carry out the study in accordance with the
terms of this _doéum{;nt and in acco.rd.ance with the conditions established by his
Gb’vefmﬁent- (Bi- Lateral aid). The representative of the Bi-Lateral Aid Govern-
ment m Kuala Lumpur will assist as needed in accordance with the terms to be

" 1a1d down m an mterchange of letters between Governments which shall constitute

the formal aid agreemen_t.

Part1c1pat10n of the Government

_ 5. The Government shall prowde to the prcuect the services, equipment and
"Wfacﬂmes in the quantlties and at the tlmes spec1f1ed in the Work Plan. Budgetary

provision - exther m kmcl or 1:1 cash - for the Governments parumpanon 50

specafled shall be set forth in the Project Budgets.
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6. The Consultant will assign a project rﬁa’nager as specified in this document

who will be primarily responsible for project implementation,

7. The estimated cost of items inclluded in the Govermment Contrib'ution' as
detailed in the project budget, é.hall be based on t'ho:best information available
at the time of drafting of thlS project: proposal Ir is underétood that price
fluctuatsons duung the perlod of execution and other factors may necessitate an
adjustment of said contrlbutlon in monetary terms the tatter shall at all times

' be determined by the value of the serwces eqmpment and facilmes reqmred for

the proper execution of the project.

3. Wi.thin the given number of man_—months of personnel se_roices describéd in.'
the Work Plan minor adju_stments of individual 'assignfnefnts of project personnol
provided by the Govermment may be made by Governmeat in Censultation zwith_ the
Consultant Project Manager, if it is found to be io th’é best mte_résts of t_he project.
9. The Government will continue to pay the local salaries and appropriate -
‘allowances of national project personnel during periods of ab'so'noe: for training.
1{}. The Government éhaii defray any customs duties and other-charges related_-
to the clearance of project eqmpment its traﬂsportatrons handlmg, storage’ and
related expenses within Malaysia. It shall be responsxble forsake custody of the
equipment, its installation and rnaltltenance, insurance, and repla.cement 1f neces-
sary, after delivery to the project site: The Governmont shall aséiétﬁ the consultant
in expeditious and timely customs clearance for all items rnip'ofted for use on the

project.

11.  The Government shall make avaxlable to the progect subject to exastmg
security provisions - any published and unpubhshed reports, maps records and _
other data which are considered necessary by the PIOJeCt Engineer to the Imple~

mentatlon of the project.

12.  The Government shall provide a suitable resrdence furmshed for use of
the project engineer and famx[y and consultant staff and shall arrange for su1table

housing accommodation for other pro;ect staff at reasonable rental

13.  The Government will within Government regula_tions providé a__sl;itable ve-

hicle and-driver for use of Consultant staff,
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14, :Any'seriiioes and facilities specified in the Work Plad which are to be pro-
© vided t'o the project by Governmeunt by means of a coatributions in cash shall be
“set'for‘th 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 Bl Lateral Aid GOVGI‘ﬂIneIlI. will be represented by its High Commis-

" sioner in Malaysia. (01 the equwalent)

16 The Government wili be represented by'the :Prime Ministers Department
: (EPU) in matters relatmg to inter- governmentai agreement for 1mplernentat10n

of the prOJect and by the Steering Commlttee in relation to project execution,

17. - The Bl Lateral Aid Government will ut;lize the serv1ces of an approved
VConsuitant for the chnical executlon of the project and the Consultant will be

repiesented by the Prolect Manager

18. The Consuitant will a331gn and/or hire such staff necessary for executicn

of the pro_]ect as outlwed in.the Work Plan.

19, Eqmpment and materials imported by the consultant for use on the project
'may be agleement be purchased by Government for continued use at a prlce not

to exceed the cost price paid by the Consultant. . Equipment not purchased shall
“upon cornplet;on of the project be exported by the consultant without restrietion

of any kind by Government.

Facilities, Privileges and Immunities
Conlsuitaht Personnel {excepting Malaysian residents or nationals)

20. . The Consultant Personnel shall;

a) . Be imunune from legal process in respect to all acts perfor med by them
in the1r off1c1ai capaczty in the execution of the project;

b) Be 1mmune from Nationai Service Obligations;

c) - Be immune together with their spouses and relatives dependent on them

from immigration restrictions;

B 1 » 149



d) Be accorded the'_privilege's of bringing into the_'c.iountry reasonable :
amounts of foreign currency for t,'he"purpo‘se of the project or for personal
use of such personnel, and of withdr_awing éqy'-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 inthe
execution of the project; B |

e) Be accor ded together with their spouses and relatwes dependent on them

the same repatriation facilities in the event of mternational crlses as.
diplomatic envoys, '
1, All.Consoltant peréonhel shal{'enjoy inviolabiiity for al"t:papfefs and docu~
ments relating to the project. ‘ | |
22. The Covernment shaii either exe'rnpt fror;n', or bear the C'o:s't: Of a"n'y 'tax'e_s,
duties, fees or levies whlch it may impose on the Consultant in respect of -

a) The salaries and wages earned by such personnel in the executlon of the
project; _ ' :

b)  Any equipment, materials and supplies brought into the country for the
purposes of the project or which, after liév‘Ing been brought into'. the |
country, may be subsequently withdrawn ther_effom; |

c) Any substaatial quantities of equipment, materials aﬁd suppiieé obtéihEd-
Iocally for the execution of the project, such as, for example petrol and
spare parts for the operation and mamtenance of equipment as specxfxed
in the Work Plan. o .

d) Any property brought or purchased locally, including one privately
owned au’to-mobile for the Project Engineer and hodséhold effecté'and
furnishings used while in residence for personat use or consumption
or which after havmg been brought 1m0 the country or’ purchased there—
in, may subsequently be withdrawn therefrom upon _departure.-

e)  'The privileges and immunities of the 'Consultah’_t'-and ité.perSi)riﬂel"féfefé
red to above, may be waived by the Bi- lateral Aid =:C0_L:|f‘_1t_1"'y-'is”diploniétic
representative where in his opinion the immunity wou‘ld.impEde.thé-
course of justice and can be walved without prejudice to the successful

completion of the project.
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£y The Bi- lateral Aid Countries representative shall provide the Government
w'_il_:_h= the list of personnel to whom the privileges and immunities enumerated

above shall apply.

Note: - As t.hel.%e is a'possibility of cOofdiuating the work of thé.Consultant .wiih
_ a sirr.li_iérrfeasibi.‘tity st_.ud.y on aﬁother Malaysién town it may be possible to
arrange for s’aVings both to Government and the Consultant in respect to such
items as specia_l laboratory equipment, items fof personnel use of consultant
perso'nnei'r to be.imported (Aut_omdbile 7 etc,  Also timing of vérious work
.tasks rﬁight‘ bé'rst_a'g'géi‘ed to utilize the same personnel or to avoid extra visits
by s:pééizilis:t consultants. These matters can however be easily adjusted as

 and when necessary.
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Scope of- Work 0)1@]
'SCOPE OF WORK
FOR |
THE SEWERAGE AND DRAINAGE SYSTEM PROJECT IN
BUTTERWORTH/BUKIT MERTAJAM METROPOLITAN AREA
| | "IN MALAYSIA B o

L INTRODUCTION

In response to the request méde by the Govérmhent of Maiaysia for technical
cooperation in conducting a study necessary for preparing Master Plan and a Feasi-
bility Study on the Sewerage and Drainage System Pr oject in Butterworth/Buklt
Mertajam Metoropolitan Area, the Government of ]apan agreed to offer the service
of Japanese expert teatﬁ for the s'tu.diés to be carried out in the _project_SEté and the
traasfer of knowledge to the Coun&rpart who éppbinted by' the Government of Malay—
sia, in accordance with laws and regulation in force in japan. The Japan Internatmnal
Cooperation Agency (JICA), the official agency respon51ble for 1mplementat10n of
technical cooperation programmes of the Government of japal_l, will carry out the

studies in close cooperation with the authorities concerned of the Government of

Malaysia.

1L OBJECTIVE OF THE STUDY

The Government of japan conducted the Preliminary Surj}ey on the Sewerage
and drainage System Project in Butterworth/Bukit M_er;t'ajam M_eto_l_‘opolitan A_ré_a in
May, 1976. Based on the results of this Survey, JICA wili' carry.-(.)ut' the sfudy for
preparing the Master Plan and the Feasibility study on thé_ first priority project which
will be selected by the Government of Malaysia, from among.the.pr.oje_(:ts recom-

mended by the Master Plan Study.

il CONTENTS OF THE 5TUDY

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 ]
152 € g 2 -



1-3. - Definition of survey area for planning and ‘popula’tion to be served
-4, Deslgnatlon of sewerape system, drainage system and treatment process
_(mcludmg mdustrxal waste)’
1-5.  Required facilities
1-6. Constructnon method and materials
1-7. Availability of construction materials and manpower for construction,
operation and maintenance |
L-8. Rough estimation of costs for construction, operation and maintenance
1-9. impiémentatiﬁn pro§ra’mme |
1-10, Rough estimation of benefits
1-11. Costs and benefits analysis
I=—12.' ' Sf_udiés of organization, operation and managements plans
1-13: Pfiorify of the project

1- 14, Revision and supplementation

Feasxblhty Study
2-1. Defm;tlon of prbject area
2-2. _.Study on mdustnal waste
2-3.  Required facilities
2-4, - Layouts of the facilities
2-5. - Construction schedule
2-6. Study of c:onstruction materials and labour force and study of constiruction
"ablllty of 1oca1 contractora |
2-7. Studses of adm;mstrauon ability for construction
Z2-8. Estimation of construction, operatlon and maintenance costs
2-9.  Estimation of benefits
2-10_. : _‘Ec'onomic and financial analyses
2-11. Studies of organization, operation and management plan

2-12.  Environmental assessment
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V. 'REPORTS

JICA will prepare and submit the following rep_or_{s_tb the Government of

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

i Inception Report
cdpies _ _
at the beginning of the field survey of the Master Plan Study
2: Progréss Report
copies

at the end of the field survey of the Master P'lan”Study ‘-

3. Interim Report
copies respectively
within 4 months (for Master Plan Study) and 5 months (for Feasmzhty Study)
after the completlon of the field survey of the studws _
- The Government of Malaysia will provide JICA with 1ts comments w1th1n

one month after the receipt of the Interim Report respectlvely.

4. Draft Finaf Report
copies respectively _ |
within 3 months after the receipt of"the comments on the Intér.im Report
respectively
The Government of Malaysia will provide. JECA with 1ts comments w1thm
one month after the receipt of the Draft Final Report of th_e Master Plan

Study

S. Final Report
copies respectively B _
within 3 months after the recelpt of the Comments on the Dlaft Fmal
Report of the Master Plan Study |
within 2 months after the completion of the explariation on the Draft Final

Report of the Feasibility Study to the Government of Malaysia
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V. UNDERTAKINGS OF THE GOVERNMENT OF MALAYSIA
The- Government of Malaysi’é agrees,

1. To provide the Study Team with the data and information concerned for

the study (annex sheet A)

2, To exempt the Team from taxed and duties for mater.ial_s, equipment and
p'e.rson_e_xi effects brought into Malaysia by the Team that it normally ex-

tends to Colombo Plan expert

3, To appoint _c'oun'terpart personnel (officials/engineers) to the Team during

the survey period

4. To providé the Team with suitable office and laboratory space with neces-

sary equipment for the studies

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

cerning the study to Japan
vl  UNDERTAKINGS OF THE GOVERNMENT OF JAPAN
The Government of ']apan_ agrees,

1. To transfer the knowledge of the Malaysian counterpart personnels during

the field suxvey

2.  To provide the materials and equipments necessary for the studies which

are not provided by the Government of Malaysia.
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ANNEX (A)

Data and materiais to be provided by the Govermment.

1.

156 € I

Populétion -
a. Population (total; 'age—ngLlp) and its Annual Changé (in Mélaysia;’iu other
cities) PR | o | |
b. Po'pulation: (total; ége¥g"roup) by the Administrative District and its Annual
change ... Province Wellesley, Butterworth, ‘Bukit Mert:a'jalﬁ
c. Population and Density by District

d. Daytime Popﬁlation by District

Industry _ _
a. Bmployed Persons by Sectors of Industry and-their Change
b. Kind and Size of Industries | '

Water Consumption by Industries

o

Distribution Map of Major Factories

o

e.  List of Major Factories : o
Area, Number of Employee, Main Produc.t, Raw Métérial,”Prjcjductiou
Method, Yearly or Monthly Shipment, Waté'f'Cdnsﬁﬁipti'oﬁf'; ‘(Tdt:al, Process,
Daily or Seasonal Change, etc. ), Quantity and Quality of Wastewater
{Total, Process, Daily, Seasonal Change), Wastewater treatment Facilities

(Specification and Effect) etc.

Land Use

a. Existing Land Use Map
residential
comnmerciat
industrial
recreational
open space
‘others

b. Existing Road Network ('m rﬁap)

c, Type of Houses in the project area

d. Present Distribution of Floor Space by Use and'Dis.s'trict

b2 2



o

—

IS

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

other public buildings)
City Plaﬁning

thure Po'pu‘tation

i:?uture Employed Persons by Sector of Industry

Future Dema.n:d of Land by Use

Land Use Plan

Networks of Road and Railway

Future Deve‘topihent Plan

new town |
re.—.de\..rel()pm'ent plan_

[nvés't:igétidu of the f’resent Wastewater Treatment Facilities, Sewerage and
Drainage Systeim

Hiétorical Development of the Systems

Role and Function expected for the Systems

the Ekisting Facili'ties‘(Domestic, Human Excreta, Industriél etc. )

Cur.rent State of influent and effluent Wastewater

Current State of Maintenance

the Organization

Management and the Sewer Service Charge

Master.Plan-prepared by WHO Expert

Investigation of Natural Wazter Courses
Meteorological Observation
temperature
precibitation,‘ intensity of rainfall
direction and velocity of wind
relative humidity
- quantity of evaporation
Rlver and Canal.

water usage
water level
water velocity and quantity =

water qﬁality
8 2 p 157



e, Channel {small drainage system) .
quantity and quality '
d, Seca, Coastal, Tidal
usage
tide, current direction and velocity
water quality . .
bathymetry, hydrography énd beathic conditions
e. Ground Water '
usage
level of ground water

water quaﬁty

7. Related Maps and Drawings _
a;  Topographical Map of the Administrative Districts and the Project
District {scale; 1/25,000, 1/10, 000 + 1/2, 500)
b.  Drawing of the Existing System
drainage system including rivers and canals, polders
pumping station

sewerage system and treatment facilities

8. Micellaneous
a. Laws and Regulatiéns concerning
city pilanning
building code
watey supply and its source (distribution network)
water quality standafds
water poliution control

regulations on plant effluent discharge

others . .
b. Statistics on Qccurrence of Communicable Diseases (water -borne epidemical
diseases) _ _ |
c. Statistical Year Book of Malaysia, Penang and Province of Wellesiey
9. Others

a, The third Malaysia Plan
b. Development Plans for the Project area

C. Other related materials
158 € {f & 2.
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(¢) Sewage Flow Quantities and Qualities ................ 165
(@) Effluent Standards, Treatment Requirements

and Method of Disposal ...... v iirnaronnnnaseranns 165
(@) Design Criteril@ ....eevevessceecscrstrnssssoassscensess 165
(f) Alternative Systems and Description of _

Proposed First Stage Programiie ...ec.oesseesensreecsees 166
{g) Cost BEstimates and Capital Investment

Programme ...... G her s eerrasaneartaeeanas cesssseesasana 166
{h} Cost Estimates for Operation and
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BASPECES L ivrervar ittt feessacnas 166
(3) Tinancial Planning .......isveueassessroionsoansinesass 167
{k) Benefits of the Project ...ue.itevrsioscensssaanaasna . 167
Part IV - Draipage .«................ e 1 Y
{a) Method of Approach and Investigations

Carried Out Under This Study ...icvvevveneravonseneees 168 -
{(h) Design Criteria ..,...... e s aeec ittt 168
{c)  Preliminary Engineering Analyses and

Recommendations .....ueveroarieearacesrssanscessnaseas 168
{(d) Cost Estimates and Capital Investment .

PrOGYAMINE . veurvrrncacssonosnaseessnsasssuneasrersicss 169
(e) Operation and Maintenance ......eeveicensearcssseassa., 169
(f) Organization and FinanCing .......eieevenrsnasssarasns 169
{g) Benefits of the Project .....uievieeireieroncoinonsanss
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‘Part V - Other Recommendations «vsvseveseessasanscrnnessass 170

(a} Improvement Measures for Bucket System
and Septic Tank Systems .

I i

(b) Interception of VArious FLOWS «.uveureesnearonrsncannnn 171
(¢). Methods of Charging for Industrial
: B = Y L - - e e 171
(d): General Recommendations for Pre-treatment
' of Existing Industrial Wastes ............... A Y
BPPENdiCes < eiaieasteeiiaaaa et et 171
2. Proposed.Outline of Preliminary Ehgineeriﬁg Drawings ...... 171
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OUTLINE
~or
FEASIBILITY STUDY REPORT

Outline of Teasibility Stud X

Accordlng to the Terms of Reference for the Fea51b111tv Study,-
the report ‘shall include preliminary engineering and feaszblllty
study for the First Stage programme to he 1mplemented in the first
five years of the Project, from 1981 through 1385. The study will -
comprise detailed field lnvestlgatzons, surveys. and technical-
analyses of alternative plans ‘and schemes for the various elements,
and pertinent legal, managerial, eccnomic and financial matters
as proposed for 1mplementatlon of the First Stage programme within
the Master Plan.

.For sewerage system, possible alternative plans shall be
prepared so that the Government of Malaysia can select the most
suitable system for the First Stage programme areas. For the
purpose of identification of the most feasible plan to achieve
the desired results, the analyses shall be made to (a) cost estimates
fox construction, operation and wmaintenance, (b) sewer charges
and revenues, and {(c) users' ability and willingness in compliance
with the sewer charge. :

The stormwater drainage programme for the First Stage programme
shall include rehabilitation of existing drains, widening of sections
and provision of new side ditches, and provision of stormwater
Yeservoris.

For the convenience, the report may be divided into two separated
volumes, one for preliminary engineering and feasibility studies
and the other for preliminary engineering drawings and maps and, if
necessary, tabulations.

Proposed Outline of Report

The report will con51st of flve parts and appendlces as shown
below:

Part I - Introduction

Part II -  Summary
Part II1 - Sewerage
Part Iv - Drainage :
Part v ~ Other Recommendations
Appendices
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‘An outline of dach chapter is descrlbed in the succeeding
sectionsg.

Letter of Transmittal

References to the appropriate paragraph of the Terms of

. Reference under which the report is to be prepared and the number
of volumes involved.

Table of Contents

This will include a list of tables, figures, drawings and
appendices. _ Alscy the various chapters and sections of the report
itgelf, a list of abbreviations, glossary, and a list of other
reports to be submitted under this project.

Part I - Introduction

This will include the full terms of reference of the study;
a section ¢overing important background information, which will
give a picture of existing situations in general but particularly
of the water supply and sewerage services. More descriptive
background. material, if pertinent, will be included in an Appendix.

Part IT - Summary

‘The summary will be written for the top decision-makers
who will not be able .to read the full report, Thus, it will
'present in a concise’ manner all’ the important flndlngs established
in the study,’ ‘the- proposed solutions,; an-outline of the elements
of works proposed under:the First Stage programme, costs and
benefits implications and main recommendations, including a time-
table for implementation and possible method of financing. In
this connexion, the decision-makers would be interested to know
‘what number ‘and group of - populatlon will be served, for what
period and at what cost and what sorts of benefit will be gained,
Cross referenc1ng will be used as much as possible so that the
reader will be able to refer further detail easily if so desires.

For convenience. this part may be divided into three Sections
namely; sewerage, drainage and other recommendations.

Part IIT - Sewerage

““This part may consist of 11 chapters as described in the
follow1ng.
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Chapter 1 - Method of Approach and Investigations
Carried Out under the Study

Chapter 2 - Areas and Population Served - by the Flrst
Stage Programme for SeWeraqe :

Chapter 3 -~ Sewade Flow Quantities and Qﬁalities

Chapter 4 - Effluent Standards; Treatment,Requiremeﬁts
and Method of Disposal

Chapter 5 - Design Criteria

Chapter & - Alternative Systems and Descriptidn of
_Proposed First Stage Programie

Chapter 7 - Coqt Estimates and Capital Investment
Programne :

Chapter 8 - Cost FEstimates for Operation and Mainteﬁahce

Chapter 9 - Organlzatlonal, Managerlal Legal and
Financial Considerations: :

Chapter 10—~ Financial Plannihg

Chapter 11- Benefits of the Project

(a) Chapter 1 - Method of Apprbaéhes and Investigatibns'

This chapter will. descrlbe the way - of conductlng the studles,
the use of the national counterpart staff, what field investi-
gations were carried out and the main flpdlngs. As . necessary,
reference will be made to more elaborate descriptions in the
Appendices.

This chapter will also dlscusc comblned vs. separate or partlally
separate sewerage systems wWith advantages and dlsadVantages

as applicable in the particular cases, if necessary Financial
recommendations on the adopted system will be made accordingly

in this chapter.

{(b) Chapter 2 - Areas and Population Served by the First
Stage Programme for Seweragg

This chapter will give an analy51s of populatlon trends
including past, present and projected future growth, Popula—
tion will alsc be classified according to income apd.houSLng
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conditions, if enough data are available. A breakdown of popula-
. tion according to types of districts will also be presented. Any
information which is a part of the Master Plan Report should not
be repeated here, but summary will be presented with a reference
- to the Master Plan Report.

(¢) Chapter 3 - Sewage Flow Quéntities'and gualities

Domestic dewage quantities on a per capita basis will be analyzed
based on' the actual measurements done under the project, domestic
" water consumption and any other relevant information as applicable.
‘The analysis should include average daily flows, peak and minimum
flows and other fluctuation trends. It will also provide a
forecast of future trends in domestic sewsage flows.

Other sewage flows will also be analyzed and forecast covering
lnftltratlon, 1ndustr1al wastes, commercial and institutional”
:dlscharges. Sources of major industrial, commercial and institu-

' '¢idnal discharges, if they are located within the area, will be
identified on a drawing and a table will be provided showing

" guantities and: expected gualities. Quality of expected sewage
discharges to be provided will include, for example, BOD, suspended
solids, pH, chlorides and sulphates for sewage components.,

-{d) 'Chapter 4 - Effluent Standards, Treatment Requlrements and
: s Method of Dlsgpsal '

'Brlef deacrlptlon w111 be made as to effluent standards, treatment
-requlrements and method of disposal studied in the Master Plan, as
"well as the studies to cope with the first stage conditions and
recommendations nade for the First Stage, until the completion of
the econd Stage programme, with additional engineering and
economic analyses to select the best suitable alternative.

(e} Chapter 5 - De31gn Crlterla

ThlS chapter will present de51gn criteria studled in the Master
Plan relating to the First Stage programme, and discussions on
application of these coriteria to the preliminary engineering
design, taklng ‘into account the local conditions of the First
Stage programme areas. I1f necessary, adiustment of the design
¢riteria will be made for those developed in the Master Plan to
fit the First Stage programme.
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(f) Chapter 6 - Alternative Systems and Description of Proposed
First Stage Programme : .

Thls chapter will present layauts of dlfferent routlng or alter~
native major collection systems and sites: of dlsposal thus
showing the number of pumping stations needed, possible Qiffi~
culties in siting such pumping stations and street gonditions
which may influence decision on routing. - :

The alternatives will analyze also whether the topographic.
situation might lend itself to the use of pressure systems in
some areas, or whether more . than one gite of -disposal might be
more econonical, Full justification will be presented in this
regafd._ If any of the above has bgen well covered in the Mastex
Plan Report, this chapter will only present a summary and the
conclusion with reference to the details in the approprlate
sections of the Report. :

Reference will be-made to the alternative methods of Ereatment
considered and analyzed in Chapter 4 and to the adoption of
separate or combined sewerage system analyzed in Chapter 1.

{g) Chapter 7 - Cost Estimates and Capital Investment Programme

This chapter will describe cost estimating procedures, including
construction methods to cope with the different conditions in
soil, depth and width of trench, size, etc. Further to be
discussed will be traffic conditions of streets and whether open
excavation or tunneling should be used. for deeper :sewers. :Cost
estimation and investment programme for the recommended programme
will be made on the basis of the study résults mentioned above.

{h}) Chapter 8 - Cost Estimates for Operation'aﬁd Maintenance

Operation and maintenance for the sewerage systeéem will include
inspection, measurement of rate of flow, cleaning,'répaires, _
supervision, protection of sewers. and pumping stations and also
treatment plants. All costs aceruing to the system will be .
estimated on the basis of the proposed . fac111t1es expressed in
mid-1977 price levels in the area. :

(i} Chapter 9 - Organizational,'Hanagerial and Leg31 Aspects-

This chapter will recommend on the subjects, which will be on the
basis of those established in Master Plan Report but with some
amendment £o suit the First Stage programme, with analysis of the
existing conditions. Major items to be discussed in this chapter
will be:
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. Alternat1ve financing’ methods, 1ncludlnq evaluation of alter-
- native financial measures, taking inte account the present
31Luatlon, and the extent of the staged programne .

. * Recommendations for financing methods, 1nclud1ng charges for
sewerage service, to enable the. sewerage organization to
meet various expenses accruing to the First Stage programme,
with necessary tabulatlons.

{3) Chapter 10 ~ Financial Planning

‘Based on the capltal investment brogramme developed under
Chapter 7 above, and based on the Organization established
and the revenue col]ectlon or tariff system recommended

in Chapter 9 above, the following flnan01a1 statements and
forecasts ‘will be prepared for the duration of the First
Stage programme implementation and eight years beyond.

. Cost of operation and maintenance,
©» ‘Income and expenditure forecasts.
. Source of funds and application of funds, i.e., cash

recources and cash reguirements, or what is known as
'cash flow statement

As a part of the financial énalysis, calculation will show
the rate Of return on net fixed assets.

(k) 'Chapter 1t - Benefits of the'Project

-ThlS chapter w1ll present, in a brief narratlve form, economic
benefits’ to be derived from the seweraqe programme for the First
.Stage programme, including increase in land valués, improvement
of health conditions, etc., with 1ntanglble agsociated benefits
manifested through a more pleasant community environment, abate-
ment of fldod'démage, and greater potential for tourism.

'Partilv;#‘Drainagé
ThlS part may con31st of seven chapteéers as mentlonad below:
Chapter'l —-Method of Approach and Investlgatlons

Chapter 2 - Design Criteria
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Chapter 3 - Preliminary Engineering Analyses and. . -
' Recommendations

Chapter. 4 - Cost Estimates and Capltal Investment'
: Programme

&
!

Chapter Operation and Maintenance.
Chapter 6 ~ QOrganization and Financing

Chapter 7 - Benefits of the Preject

{a} Chapter 1. - Method of Ap?roach and Investigations
Carried Out Under This Study :

This chapter will have a deéc?iption'of studies;ffield surveys,
and investigations conducted, covexing: the following subjects:

. Method of approach for selecting the priority ‘areas,
including discussion of the selection of priority areas
for drainage implementation and rehabilitation programme
for the First Stage programme, together with assessment
of alternative drainage plans considered.

. Brief descrlptlon of 1nvestlgatlons carrled out by this
project, including existing drainage and flood protection
facilities, effects of preseént system, impact of dramnage
system on environment, .and flow rates of - major drains in
the First Stage programme ared.

(b} Chapter 2 - Design Criteria

This chapter briefs the design criteria developed in the Master
Plan and their adoption to the First Stage programme, taking
into account the local conditions in each of drainage-basins.

(c}) Chapter 3 - Prelimipnary Engineering Analyses and
- Recommendations

This chapter will describe the possible alternatiqe drainage
plans, including drains, storage system to reduce peak dis-
charge rate, and diversion drains to the sea. Major drains

will be provided with profiles in appropriate scale, 1ndlcat1ng
size and gradient of channels, together w1th necessary structural
details. :
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(d)
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(£)

Chapter 4 -~ Cost Estimates and Capital Investment Programme

This chapter w1ll cover the: follow1ngs-

-'General descrlptlon of methods of conetructlon Lelatlng to the

drainage, 1nclud1ng suggested width of excavation, sheeting,
masonxry, so0il deposxt etc., with necessary drawings and
dimensions.

. Cost estimating procedures for component and total costs at
1977 price levels, including costs of materials, labour,
engineering, and overhead and profit of contractor.

. Descrlptlon of procedures for estimating unit costs for all
drainage facilities, including masonry, concrete, excavation,
backfilling, dewatering, etc,

» Costs of open chanwels, pipe laylng, and appurtenances, on the
basis of 1977 prlce levels.

+ Breakdown of all costs into local and foreign currency portions,
considering the availability of materials and equ1pment necessary
for drainage construction and rehabilitation,

'-Capital investment programme for open channels, closed conduits,
and appurtenances of the system, in accordance with the assigned
priority of construction. Tabulations as needed.

Chapter 5 - Operation and 'Maintenance

This ehapter'will'discuss the causes of clogging of conduits and

methods of cleanlng and inspection, with necessary drawings.
Also, -egtimates of all operation and maintenance costs will be
made for' the dralnage system recommended, including routine jobs
and preventive maintenance,

Chapter 6 - Organization and Financing

'.Desdtlption will be made for recommended organization and

'flnanc1ng of the pro3ect. Care should be given on whether the
'*:dralnage system will be managed by the same agency as that for

- sewerage system.- If the construction of the drainage system is

included in the project, necessary flnanc;al analysis will be
made accordingly. :
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Chapter -7 ~ Benefits of the Progect

Description will be made fox the major beneflts resultlng from the
improvement by decreasing phys;cal damage to buildings and
facilities, the loss of income for business, and evacuation, caxe
and rehabilitation of inundation victimsg, either tangible or
intangible, together with other expected Jndlv1dual, local and
general health sanitation benefits,

Part V - Other Recommendations’

170 %

This part will descrlbe various recommendatlons relatan to sewerage
and sanitation measures as defined in the itemgs of Tekms of Refexrence,.
prepared by the Government of Malay31a. This will consist of four chapter
as follows: : '

Chapter 1 - Improvement Measures for Bucket and Septic tank systems.

Chapter 2 - Interception of Various Flows

Chapter 3 ~ Methods of Charglng for Industrlal Wastes and Septic

Tanks

Chapter 4 - General Recommendatlons for Pre-treatment of Exlstlnq

(a)

£

Industrial Wastes

Chapter 1 - Improvement Measures for Bucket and Sept1c
Tank Systems :

Recommendations will be made for improving the operation of

‘conservancy (bucket) and septic tank systems, currently practiced

in the project area, including the possible alternative plans to
select the most cost effective human excreta disposal system in
the area. The alternative plans will cover cost éstimates and
the impact on the environment, together with necessary ecaonomic
analyses for each of the plans. : :

Although the methods for the studies will be determined after all
the related surveys are completed and preliminary engineering.
studies made, it is presumed that the studies may include the
proposal to switch the current bucket system. to the more sanitary
and low cost spetic tank system, either for an’ individual house-
hold or .several households, dependlng_upon ‘the local_condltlons.
another study may be that for alternative collection and disposal
methods for sludge from the tanks by more sanitary means.



-(b) Chaptex 2 - Interception of Various Flows

Since the First Stage programme area may include areas wherein
the sewerage system will not readily become available due to
toppgraphical-or other reasons, and sullage waters from the
areas will find their way to nearby drains and finally inflow to
rlvers causing significant water pollution, it may be necessary,
as an interim measure, to collect such sullage waters to the
sewerage system through open drains, Because the proposed o
sewerage is principally separate gystem, the amount of the
‘sullage watexrs into sewers should be limited to the reasonable
level and the diluted mixed sullage water during storm rain will
be dlscharged to the nearby waterways through appropriate outlet
facilities.

(c) Chapter 3 - Methods of Charging for Industrial Wastes

On the basis of studies made under the project and alsgc available

“information -obtained during the course of the project, a study
will be made for alternative charging methods for handling
industrial wastewaters.

{d} Chapter 4 - General Recommendations for Pre-treatment of Existing
' Industrial Wastes

“This chapter covers a study of alternative means of industrial
wastes disposal, either raw or pretreated, to determine the best

. suitable process for the sewerage system, including prediction
of future quantities and components of industrial wastewaters and
influence of the wastewaters to sewer materials and treatment

: procegses recommended.

Appendices

Moré_desciiptive background material, if pertinent, will be
included in appendices.

Outline of Preliminary Engineering Drawings

'This volume, to be prepared separately from the main report,

-Vwill include all the maps and drawings prepared for preliminary

engineering purposes, in appropriate scales and, if necessary, some
of them will be in colour. Major items to be included are as follows:
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{a)

Locatlon maps of pro;ect ares. L
General maps for gewerage and dralnage programme.

(b)
(¢}  City planning maps.
(d)} Topographic maps-of the flrst stage programme area.
(e) Population distribution map in the first stage area.
{f} Housing and industrial development programmes.
(g) Map showing existing drainage system..
(h) Map showing existing septic tank gystem.
{1) Trunk sewer plans and profiles.
(}} Layout of treatment plants.
- {k) Drainage plans ‘and proflles. :
(1) - Structural detail of sewers -and-: appurtenance.
{m) Structural detail of pumping stations.
{n) _Structural detail of treatment facilities.
(o) Structural detail of toilet system.
{p) Tables of discharge calculation for sewers.
{g) 'Tables of discharge calculation for drains.
In addition-to the above, any naps and draw1ngs necessary may
included, .
£ 3
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{1) "Design and Construction of Sanitary and Storm Sewers," Water

Pollution Control Federation, USA (1970).

(2) "“Sewage Treatment Plant Design," Water Pollution Control
Federation, USA {1975).

{3) "Sewer Maintenance," Water Pollution Control Federation, USA
{1966) .

(4) ‘"Operation of Wastewater Treatment Plants,"” Water Pollution
Control'Federation, usa (1970).

(5) "Regulation of Sewer Use," Water Pollution Control Federation,
usa (1970).

(6) "Glossary of Water and Wastewater Control Engineering," APHA,

ASCE, AWWA, WPCF, uUsa {1%69),

(7) "Standard Methods for the Examination of Water and Wastewater,"

APHA, AWWA, WPCF, 14th Ed. {1976).

(8) "Recommended Standards for Sewage Works," Great Lakes-Upper
Mississippi River, Board of State Sanitary Engineers, 1971

Revised Edition.

{9) “Federal Guidelines, Design, Operation and Maintenance of
Wastewater Treatment Facilities,” Department of the Interior,

Federal Water Quality Administration (Sept. 1970) .
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(10)

(11)

(12} .

(13)

(14)

(15)

(16)

(17)
(18)
(19)

(20)

(21}

(22)

"Quality of Environment in Japan,” Environment Agency, Japan
(1977} .

"Jakarta Sewerage and Sanitation Project," Nihon Suido Con-

sultants Co., Ltd., Japan (1977, under WHO/UNDP.

Volume I ~ Summary Report

' Volume IT - Master Plan Report
Volume III -_?reliminary Engineering and Feasibility Report

Volume IV ~ Master Plan and Preliminary Engineering Drawings

Volume V - Appendices

_ Volume-VI - Institutional Studies
Volume VII -~ Immediate Programme for Sanitation

Volume VIIT - National Guidelines

"International Bank for Reconstruction and Development, Inter-

‘naticnal:Development Association, Questionnaire for Sewerage

Projects," IBRD (January, 1969)}.

"Master Plan for Sewerage and Drainage System Project,
Butterworth/Bukit Mertajam Metropolitan Area, Malaysia," Japan

Internatidnal Cooperatibn Agency (1978).

"Feasibility Study for Sewerage and Drainage System Project,
Butterworth/Bukit Mertajam Metropolitan Area, Malaysia," Japan

International Cooperation Agency (1979)

“Seweraqe Planning in the Greater Taipei Area, Master Plan

Report Volume IV, Appendices," Camp Dresser & McKee International

Inc. {1970).

"Water Resources Project Economics,” Edward Kuiper, Butterworth

& Co., Ltd. 1971.

"ADB Annual Report," Asian Development Bank, 1976.

"Asian Development Bank, Basic Information," December 1977,

"aAsian Development Bank, Questions and Answers,” April 1974,

_YEligibility Requirements Under Special Funds Loans," ADB,

-Adgust_l975.

"procedures for Disbursements of Loans from Special Funds

Resources," ADB, September 1970.

i Bk

"phe Overseas Economic Cooperation Funds, Its Role and Activities,"
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(23) ° "World Bank and IDA, Q and A," September 1971,
(24) Series of World Bank News Release.

(25) "Economic Measurement of Environmental Démage," OECD, Paris 1976.
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COMMON ABBREVIATIONS

1. Linear Measure

millimetre mm ' inch in.
centimetre o o em . foot ft
decimetre dm yard vd
netre m mile mi
kilometre km

2. Sguare of Surfage Measure

square millimetre mm2 séuare inch .- ~8q in.
sguare centimetre cm2 ‘sgquare foot sq ft
square decimetre am2 square yard sq yd
square metre m? :square mile sq mi
square kilometre km2 acre {do not abbreviate)
are a
hectare ha

3. .Cubic or Solid Measufe
cubic millimetre mm3 cubic inch cu in.
cubic centimetre cm3 cubic foot cu ft
cubic decimetre dm3 cubic yard cu yd
cubic metre | w3 .

4. Weight 7
milligramme my ounce 0%
centigramme cg pound 1ib
granmune g hundredﬁeight cwt
kilogramme kg
metric ton t

5. Capacity
centilitre cl point pt.
decilitre a quart gt
litre 1 gallon gal
hectolitre hl_ Imperial'gallon Igai
kilolitre X1 |

178 o fF  # 5



6. Velocity
kilometreé per hour
miles per hour
revalutions per minute
metres per second
metreé per ﬁinute

metres per hour

7. Time

hour : h
second ' sec

8. Flow Rate

cubic metres per

second m3/sec
cubic metres per

day . n3/d
litres pér second 1/sec

9. Temperature
degree Centigrade °C

10. Miscellaneous

average avy

grammes per day
per capita g/d/cap

km/h
mi/h
rpm
m/sec
m/min
m/h
minate min
day a
cubic feet per
saecond cu ft/sec
barrels per
day bpd
million gallons
daily mgd

degree Fahvenheit °F

diameter dia

cubic metres per
day per capita m3/d/cap

11. United Nations Bodies and Specialized Agencies

United Nations DeVelopment Programme
World Health Organization

International Bank for Reconstruction
and Development

International Development Association

Asian Development Bank

UNDP
WHO

IBRD
IDA
ADB
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12. Seweraga System

2]

Asbestos cement pipe

" Biochemical oxygenh demand (S day, 20°C)

Chemical oxygen demand
Dissolved oxygen

Dry weather flow

Most probable number
Hydrogen ion potential
Poly vinyl chloride pipe
Reinforced céncrete pipe
vitrified clay pipe

Suspended sclids

ACP

BOD

Cop

DO
DWE'
MPN
pH
PVCP

‘RCP

vCP .
S
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Activated Sludge Process .

A process for achieving blologlcal stablllzatlon of sewage based
on use of- actlvated sludge generated under aerobic conditions
maintained by included aeration in a reaction chamber, with the
effluent subsequently settled and part of the sludge returned

to the reaction chamber,

Aeration

The bringing about of intimate contact between air and a liquid by
one or more of the following methods: (a) spraying the liquid in
the air, {b) bubbling air through the liqguid, {c) agitating the
liquid to promote surface abosrption of air.

Aerated Lagoon

A natural or artificial wastewater treatment pond in which mechan-
ical or diffused-air aeration is used to supplement the oxygen

supply.

Aerobic

Requirihg, or not destroyed by, the presence of free elemental
oxygen.

aAerobic Bacteria

Bacteria that require free elemental oxygen for their growth.

Benefit-Cost Ratio

A theoretical economic concept, usually expressed by rélating
the present value of the stream of capital costs and annual
expenses of the project. :
Biochemical Oxygen Demand (BOD)

The quantity of oxygen used in the blochemlcal oxidation of

organic matter in specified time, at a spec1f1ed temperature,
and under specified conditions.
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Box Culvert

A culvert with a rectangular cross section.

Branch Sewer

A sewer which receives wastewater from a relatively small area,
and discharges into a main sewer serving more than one- branch-
sewer area. : '

Coefficient

A'Qumerical quantity, determined by experimental cor analytical

" methods, interposed in a formula which express the relationship
_between two or more variables to include the effect of special
conditions or to correct a theoretical relationship to one found
by experiment or actual practice. : :

Chlorination

The"applicatiOnIof-dhlorine'to'watéf'or wastewater, generally

for the purpose of disinfection, but frequently for accomplish-
ing other biological or chemical results. o

Coliforms

An imﬁortantVParémeter for assessing the level of pollution-in
receiving'waters, based on measuring the concentration of coliform

bacteria, which is a rough index of the probable level of contam-
ination by human excreta.

Collecting System

A system of sewers and appurtenances for the collection, transpor-
tation; and pumping of sewage and industrial wastes.

Combined Sewer

B sewer‘feceiving_both surface runoff and sanitary and/or indus-
trial wastewater. '

Concentration Time

The.pefioé of time required for storm runoff to flow from the
“‘most remote point of a catchment or drainage area to the outlet

‘or point under consideration. It is not.constant, but varies
with depth of flow and condition of channel. ‘ :
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Culvert

A closed conduit for the free passage of surface drainage water
under a high-way, railroad, canal, or other embankment.

Denagraphic Characteristics

The vital statistics of a population, such'as births, deeths,
marriages, rate of growth, age digtribution, literacy and levels
of education, skills and/or income,

Depreciation

The amount which must be charged against'brofits each year in a
series which will equal the orlglnal purchase. price of a glven
asset at the end of its useful life expectancy. :

Discount Rate

The compound rate of interest which measures the dlfference between
two values separated by one or more successive periods of. time.

The rate is applied to the ultimate value to determine the present
value of the series at any priory point in time.

Design Rainfall

The rainfall estimate corresponding to an enveloping depth - dura-
tion curve for the selected frequency, often referred to as the
"Design Storm",

Disgcharge
As applied to a stream or conduit, the rate of fiow, dr-voleme of

water flowing in the stream or condult at a given place and within
a given perlod of time.

Dissolved Oxvgen

The oxygen dissolved in water, wastewater, or other liQuid usually
expressed in milligrams per liter, parts per mllllon, or percent '
of saturation. Abbreviated - DO.

Domestic Wastewater
Wastewater derived_principally fromidwellings,HbusinesseBQiidings,

institutions and the like. It may.or may not contain ground water,
surface water or storm water.  Also called sanitary_eewage;
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DrainaQQ Basin

- An area from whlch surfaco runoff is carrled away by a single

dralnage sy stem. Also called catchment area, watershed, drainage
Aared. :

- Peasibility Study

A compilation of the economic benefits of a proposed préjeét for
comparisorn with engineering and other estimates of total costs
to deterniine the relative merits of the rroject vis-a-vis other
potent1a1 social investments,

Force Main

‘A pressure plpe jolnlng the pump élscharge at a water or waste-
_ wa+er pump;ng station with a point of grav1ty flow.

Gradient

The rate of change of any characteristic per unit of length ox
‘scope. The terms is usually applied to such terms as elevation,
velocity, pressure.

Head

The height_of.the free surface of fluid above any point in a
hydraulic system; a measure of the pressure or force exerted
by the fluid. o

House Connection

The pipe carrying sewage from the building to a public sewer.
Also called Building Sewer and House Sewer.

"-Hydraulic'dradienf.

The slope of - the hydraullc grade line; the rate of change of
pressure head;. ‘the. ratio of the loss in the sum of the pressure
head and position head to the flow distance. For open channels,
it is the slope of the water surface and is frequently considered
'parallel to the ‘invert. For closed conduits under pressure, it
is the slope of the line jointing the elevations to which water

' would rise in plpes freely vented and under atmospherlc pressure.
‘A 9051t1ve slope is usually one. whlch ‘drops in the direction of

' flow.
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* TIndustrial Wastes.

The liquid wastes - from industrial processes, as distlnct from
domestic or qanitary wastes,

* Infiltration

(1) The flow or movement of water. through the 1nterstlces ox
pores of a soil or other porous medlum. {2) The quantlty

of ‘groundwater that leaks into a:pipe through JOlnts, porous
walls, or breaks. (3) The entrance of watex from the ground
into a gallery. (4) The absorptlon of lquld by the soil,
either as it falls as precipitation or from a stream flow—
'lng over the surface.-

* Infrastructure

The basxc structures and fac111t;es upon whlch the economlc act;v-
ities of a community or region are dependent, such as roads, rail~-
ways, school systems, water and power supply and other public

. utilities. Sometimes referred to as Social Overhead Capital -

* Initial Storm

The storm having a return period of 2 or & years}

*  Inlet

{1) A surface connection to a drain pipe. (2) A structure at
the diversion end of a conduit. (3) The upstream ‘end of any
structure through which water may flow., (4) A form of connection
between the surface of the ground and a drain or sewer for the
admission of surface or storm water. (5) An intake.

*  TInvert

The floor, bottom, or lowest portion of the internal cross section
of a closed conduit. Used particularly with reference to aqueducts,
sewers, tunnels, and drains. Originally, it referred to the in-
verted arch which was used to form the bottom of a masonry—llned
sewer. :

* Land Use
The culture of the land qurface, whlch affects the soc1al and

aconomic conditions of a region and which determlnes the amount
and character of the runoff and erosion. Ex1st1ng or zoned N
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ceconomic use of land, such as residential, industrial, farm,
commercial.

Pumping Statioﬁ

A.wastewater punping station that lifts the wastewater to a
hlgher_?levation when the continuance of the sewer at reasonable
_ slppes would involve excessive depths of trench, or that raises
wastewater from areas too low to drain into avallable sewers.
These'statlons_may be equipped with pneumatic ejectors, centri-
fugal pumps, or other pumps . :

-Main Sewer

A sewer that receives many tributary branches and serves a large

territory. Also called Trunk Sewer. In small systems, a sewer to
which one or more branch sewers are tributary.
Major Storm

The storm haﬁing a return period of 100 years.

Manhole

An opening in sewer provided for the purpose of permitting a man

to enter or leave the sewer.

Metropolitan Area

The aréa:Which'was defined to be urbanized within around 20 years
from the basic year.

Micro and Macro Drainage
Storm water systems are commonly considered as divided into local/

smaller conduit systems (micro-drainage), which discharge into
larger conduits or systems (macro-drainage).

Mﬁnicipality_

The officialé qovernihg éuch'a community as city, town, etc.

outfall Sewer

.A'sewer which receives the sewage from a collecting system and
carries it to a point of final discharge. See Pipe outlet,
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Open Channel

Bny natural or artificial waterway or conduit ‘in which water flows'
with its surface exposed to the outside atmosphere.

outlet

Downstream opening or discharge end of pipe, culvert or'céﬁal.

Overiand=Flow

The flow of water over the ground before it eénters some defined
channel.

Oxidation Pond

A basin used for retention of wastewater before final disposal, in
which biological oxydation of organic material is effected by
natural or artificially accelerated transfer of oxygen to - the
water from air, :

pH

The reciprocal of the logarithm of the hydrogen-lon concentratlon
in grams per liter of solution. Neutral water, for example, has
a pH value of 7 and a hydrogen-ion concentration of 10-7,

Pipe Outlet

A pipeline which conveys the effluent from a reservoir, sewage
treatment plant, or other structure to its point of discharge.

Present Valve

The economic method which recognizes and guantifies the values of
differences in time. Benefits or costs whlch are expected to be
received or incurred at a future date are worth less than those
which can be enjoyed or must be paid currently. Present value at
any point in time is determined by applying a given discount rate
to the ultimate value for the appropriate number of years.

Public Sewer

All sanitary sewers, except house ccnhections.
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Primary Treatment

(1) The first major (some times the only) treatment in wastewater
treatment works, usually sedimentation, (2) The removal of a
sqbstantial_amount'of sugpended matter but little colloidal and
no dissolved matter,

Rainfall Intensity

- Amount of rainfall occuring in a unit of time, converted to its
equivalent in millimeters per hour at the same rate.

Rainfaliélntensify Curve

A‘curve that expresses the relation on rate of rainfall and their
duration. Each c¢urve is generally for a period of years during
_whlch time the intensities shown will not, on the average, be
exceeded ‘more  than once.

Ratiohal Method

A method of estimating the runoff in a drainage basin at a speci-
fic point and time by means of the rational runoff formula. For
each drainage area, the rainfall rate under a stated intensity-
duration relationship, the fraction that will appear as runoff,
and the basin area above the specific point are estimated, Their
products is the flow. This method is used to estimate storm run- .
off in urban areas and flood flows in streams.

Roughness Coefficient

A factor in the Chezy, Darcy~Welsbach Hazen-W1111ams, Kutter,
Manning, and other formilae for computing the average velocity of
flow of water in the ‘conduit or channel, which represent the effect
of roughness of the confining material on the energy logses in the

flowing water.

Runoff
(1) That portion of the earth's available water supply that is
'transmltted through natural surface channels. (2} That part of

the precipitation which runs off the surface of a drainage area
and reaches a stream or other body of water or a drain or sewer.

Runnff Coefflclent

' The ratlo of the maximum rate of the runoff to the uniform rate
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of rainfall with a duration equaling_or'exceedihg the time of
concentration which produced this rate of ;runoff.

Sanitary sewer
A sewer which carries liquid and water-carried wastes from sani-
tary conveniences of residences, commercial buildings; - 1ndustr1a1

plants, and institutions, togethex with minox quantities of ground,
storm and surface water which are not admitted intentionally.

Sanltary Wastewater

(1) Domestic wastewater with storm and surface water excluded

{2) Wastewater discharging from the sanitary conveniences of.
dwellings (including apartment. houses and hotels), office build-
ings, industrial plants, or institutions. (3) The water supply
of a community after it has been used and discharge into a: sewer.
Also called sanitary sewage.

Secondary Treatment

The treatment of wastewater by biological or chemical methods after
primary treatment by sedimentation.

Separate System

A system of sewers and drains in which sanitary wastewater and
storm water are carried in separate conduits.

Septic Tank

A settling tank in which settled sludge is in immediate contact
with the wastewater flowing through the.tank and the organic solids
are decomposed by anaerobic bacterial action.

Sewage

The spent water of a community. Term now being replaced in. techni-
cal usage by the preferable term wastewater.

Sewage Works

All-inclusive term for wastewater collection, pumping, tréatment,'
and disposal facilities. Term declining in use. .

% 6



Sewer

A pipe or conduit that carries wastewater or storm water drainage.

Sewerage

System of piping, with appurtenances, for collecting and convey-
ing wastewater from source to discharge. Term declining in use,

Stabilization Lagoon

A shallow pond_for storage of wastewater before discharge. Such
lagoons may serve only to detain and equalized wastewater composi-
tion before regulated discharge to a stream, but often they are
used for biological oxidation.

 Stabilization pond

A type of Qxidation pond in which biological oxidation'of.organic
matter is effécted by natural or artificially accelerated transfer
of oxygen to the water from air.

Storm Sewer

. A sewer that carries storm water and surface Water, street wash
and'other.wash waters, or drainage but excludes domestic waste-
water and industrial wastes. Also called storm drain.

' Storm Water

The excess water running off from the surface of a drainage area
during or immediately after a period of rain. It is that portion
of'thé.rainfall and resulting surface flow that is excess of that
which can be absorbed through the infiltration capacity of the
surface of the area. '

Sullagé
any household waste liquids discharged from any bath, shower,

lavatqry,'basin, floor gully, laundries or sink (not being a
slop sink) but excludes faecal water and urine. C
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Term

The pericd of time stated in the loan confract by the end of which
the loan must be fully repaid.

Tidal River

A river in which flow and water surface elevation are effected by
the tides. Such effect usually occurs in the lower stretch near
the mouth, where the gradient is very flat. . In some streams, the
effect may extend a hundred or more kilometres upstream from the
mouth. : :

Time Lag

(1) Referring to discharge or watér level, the time elapsing -
between the occurrence of corresponding changes in discharge or
water level at two points in a river. . (2) Referring to runoff of
rainfall, the time between theé center of mass, or beginning, or
rainfall to the peak, or center of mass, of runoff, :

Useful Life Expectancy

The period of time during which a piece of equipment of a building
or other physical asset is expected to render the service or per-

_ form the function for which it is intended, at an.-acceptable: level

of efficiency, with ordinary maintenance and under operating condi~
tions expected in the given situation. Technical and financial
planning assumes that the asset will have to be replaced at the

end of its expected useful life. :

Wastewater

The spent water of a community. ' From the standpoint of' source, -

it may be a combination of the liquid and water-carried wastes from
residences, commercial buildings, industrial plants, and institu-
tions, together with any groundwater, surface water, and storm
water that may be present. In recent years; the word wastewater
has taken precedence over the word sewage. '
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