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CHAPTER 1
-SUMMAR¥

The Fea51b111ty SLudy Area (herelnafter called as the Study Area)
is deflned to be 187 ha (462 acres) as the area for First Phase Pro—
gramme - (1981 ~ 1985) within the boundary of areas For Master Plan Studies
already submitted and approved. This Area is"decided according.to'the
priority order of five sewerage zones in the Master Plan study areas with

due consideration on the estimated magnitude of investmeént for each of theém.

The Study Area'is'eoﬁposed of approx1mafely 40 percent of sewerage

Sub-zone B-1i of the Master Plan as shown in Figure 3.1.

Residential and‘eommerciai areas dominate the present and future
{2000) land uses occupylng moxre than 70 percent of all land uses in
the Study Area. However, a part of residential area in 1979 is
progected to be converted into commer01a1 area by 7000 and similarly
open space and vacant land in 1979 into commercial area by 2000 as

shown 1n Table 4.1 and 4.2.

Since the Study Area comprises mostly saturated developed area,
ﬁhe 1979 nighﬁ—time population of 22,450 are pfojected to increase
slightly by the year 2000 to 25,240, about 13 percent,incfeaee
during the period of 21 years. However, it should be noted that
day-time populatlon in commercial and institutional’ area and schools
are expected to increase significantly with a total populatlon of
40,360 persbns in addition to night-time population by the year

2000.

Sewerage facilities proposed in the First Phase Programme
{1981 ~198S) consist of (1) public sewers {or all sewers excluding
house connections) with a total length of 21,970 m varying-ffem
diameters 225 mm £0 1,050 mm including force main sewer, (2) two

intermediate pumping stations (namely Kolam Air and TFanjong Bendahara),



and (3) one treatment Ffacility including those facilities of scum
chamber, facultative ponds and metgrerron bonds. Land acquisition
is required for the treatment faeility ahd_two sites for the intex-
mediate pumping stations proposed in the First Phase Programme. In
addition, land for four treatment facilities for the succeeding
phases should preferably be procured togethex with those for the
Plrst Phase in order to avoid difficulty in vaUlSltlon and prlce

'escalatlgn in the future.

6. The project cost of the First Phase Programme is estimeted to
be approximately M$17 million.including local and foreign currency
portions as of 1979 price. level, including costs for censtruction,
‘engineering services fer'detailed design and s@pervision; conrinu
Qency and land aequiéition. With annﬁal-escalation factor of 8 .
percent, "the total cost estimated for the Flrst Phase Programme is

. approxmmately M$23 million. The project cost is proposed to be

dlsbursed each year for the five year First Phase Programme as

follows:
(M%1,000)
1981 1982 1983 1984 1085 Total
L F L. F L F L F L F L F
1579 e ' ' :
brice 3s204 638 3,304 721 3,226 1,604 2,104 714 1,408 313 13,146 3,990
' 3,742 . 4,025 4,830 2,818 1,721 17,136
Esca- : : : )
lated . 4,363 5,071 6,568 . 4,140 . 2,731 22,873
Price ' ' '

Note: L and F refer to Local and Foreign currency respectively.



The financial viability for the implementation of the First
Phase Programme is studied based on the estimated capital costs as
well as recurrent costs with due considéeration on allowance for

‘price escalation to be anticipated at the implementation stage.

The availability of the various sources of funds for the
required costs estimated as above are studied including internal
generation: of revéenues as well as external fundings. The'éharging
system for the sewerage use and relevant uSer's‘ability to pay for
the sewerage services is also studied to raise potential revenue

for theé project.

The financing plans in nine alternatives have been prepared
as follows assuming various components of financing sources to
recommend the best alternative plan based on the total project

cost estimates of M$22,873,000 with allowance for eacalation.

Alternative I-A : The foreign currency portion of M$5,379,000
is ‘assumed to be financed by the loan of
softer terms from bilateral capital sources
and local cufrency portion of'M$l7;494,000

to be financed by Federal Government loan.

Alternative I-B : The foreign currency pbrtion is increased
to M$7,998,000 equivalent to 40% of project
cost excluding land acqguisition cost, and
local cufrency'portion iS'réduced to M$14,875,000

of above Alternative I-A.

Alternative II-A : . The foreign currency portion of M$5,379,000
'  is assumed to be financed by the loan of
ordinary_ﬁerms from international capital
sources and local currency portion of
M$17,494,000 to be financed by Federal

Government loan.



Alternative II-B

Alternative III-A

Alternative III-B :

~Alternative IV-A

.
H

The foreign currency portion is increased to

. M$7,998,000 equivalent to 40% of projéct cost -
-eXcluding-land acquisition cost; and lodal

currency portion is reduced to M$14,875,000

of above Alternative II-A.

The foreign currency . portion of M$5,379,000

'is assumed to be financed by the loan of

softer terms from bilateral éapital sources

and local currency portion of M$14,617;000

to be financed by Federal Government loan

providing the Federal Government contiibutes
a grant for land acquisition'coét-of

M$2,877,000 approximately 12.6% of the total

cost.

The foreign currency portion is increased to
M$7,998,000 equivalent to 40% of project cost
excluding land écquisition cost, and local
currehcy portion is. reduced to M$11,998,000

of above Alternative III-A.

The foreign currency pbrtion of M$5,379,000

is assumed to be financed by the loan of

- ordinary terms from international capital

sources and local ‘currengy portion of
M$14,617,000 to be Financed by Federal
Government loan providing the Federal
Governmént contributes a granﬁ for land
acguisition cosﬁ_of M$2,877,000, approxi- .
mately'12;6% bf'total cost.



Alternative IV-B : The foreign currency portion is increased to
M$7,998,000 equivalent to 40% of.broiect cost
exciudiné land acquisition cost, and local .
'cﬁrrency-pbrtion is reduced to M$11,998,000

of above Alternative. IV-A.

Alternative V :  The total project cost is assumed to be
. financed by Federal Government providing
M$19,996,000 to be financed by Feaéral
Government loan and land acquisitidn cost
of M$2,877,000, approximately 12.6% of total

cost to be subsidized by Federal Government .

As .a result of comparative study of each alternative.the plan
incorporating the foreign and local loans with substantial grant
elements and the least amount of annual contribution from MPKS has
bheen recbmmended, which is, inter aiia, 1) The project cost amount-
ing to M$7,998,oob_is to be financed out of bilateral soft loan
with annual interest of 3.25 percent per annum with 30 years re-

payment after 5 years grace peiiod. 2) A part of local currency

‘portion amounting to M$11,998,000 is to be financed by Federal

Government loan with 6 percent interest per annum and 30 years
repayment after 5 years grace'period, 3) Land acguisition cost

amovnting M$2,877,000 is to be financed by Federal Government grant,

The above stated investment from different financing sources
on different conditions are considered viable for MPKS by the
projected annual operating income with minimum of contribution

from its annual budgetary provision.

Impléméntation of the First Phase Programme is expected to
contribute to the benefit of direct and indirect beneficiaries in
various fashions, such as, for (1) social welfare: reducing

incidence of waterborne disease that, in turn, means saving from



wage 10557.improving'envirohmental_aesthetics: reducing groundwater
contamination, etc., (2} water pollution control, (3) increase of

the value of land, {(4) inducement of various land developments, and
- {5) cost Saving-ovef'sanitatidn facilities which should be necessary

if the sewerage system is not provided.



CHAPTER 2
INTRODUCTTON

The Master Plan Repoft (Volume II) recommends that out of 3;300 ha
of the Master Plan study area, 187 ha (462 areas), about two-fifth 6f‘
- sewerage sub-zone B-1, should reasonably be considered as First Phase
Area to proceed for construction during the period of 1981 to 1986,
and Feasibility Study should be undertaken immediately including pre-

liminary design work.

The project cost for the First Phase Prodramme is estimated to be
in the order of M$15 million govérnment contribution at 1979 price level,
with additional M$2 million for land acquisition-of treatment facilities
for succeeding phasé'after the First Phase Programme, which makes tbtal of
ap?roximately M$23 million by escalated cost with annual rate of 8
percent, which is considered reasonable on the basis of financial back-
ground of the conceivable-pétential sources and ability and willingness

to pay of beneficiaries.

Thus, Sewerage Feasibility Study presented herewith includes review
of the data collected at the Maéter Plan stage and collection of nec-
essary additional supporting data by way éf various'surveys and gite
investigations_with respect to engineering aspect, inciuding, inter
alia, leveling the main sewer routes, sampling and anlyzing the waste-
water qualitieé at selected influencial pollutant.sources, measuring
longitudinal and transversal séctions of the majdr drains and rivers.

as needed and locating major undergrdund structures.

To finance the First Phase project dost, optimal financial plan is
carefully considered by conducting financial analyéis over conseivable
alternétive strategies taking into account of potential bilateral/
multilateral fiﬁancing 50urées to support necessary local and foreign

currency portions with the view to determine financial viability of the



proposed project on the basis of estimated financial capability of the

implementing government agency.

Various individual studies and design drawings of the sewerage

facilities are incorporated in the annexes at final pages of the current

report.



CHAPTER 3
FEASIBILITY STUDY AREA

The Study Area of 187 ha (462 acres) comprises most densely popu-
iated portion of residential area én& mostx(BO percent) of the existing
commercial area and the central portion of the institutional area with
both state and federal buildings and MPKS' buildings in Alor Setar. The

Feasibility Study Area is shown in figdre 3.1.

The.study Area lies both sides of the railway: one portion of area
to the west of the railway is surrounded by the railway, jl. Telok Wan
Jah, the Sg. Anak Bukit and Sq. Kedah, and another-pbrtion of the area
lies to tﬁe'east_of the railway along Jl. Langgar and Jl. Tanjong
Bendahara as shown in Figure 3.1, forming flat terrain'fanging from
1.5 m to Z.OIm.above MSWL, except the limiﬁed areas along the Sg. Raja
and Sg. Derga, both of the areas being declining from 0.3 m to 0.5 m

from upstream to downstream of the rivers.

By interpretation of the boring results executed under this study
and existing_soil survey data obtained, it is considered justifiable to
assume that the Study Area have aimoét uni form layer of silty clay to
.20 m underground from surface and of sandstone further down. The ground

water table.in the Study Area measures 1.2 m to 1.3 m from the surface.

It is noted that majdf underground facilities such as water dis-
tribution mains and communication cables exist under the proposed trunk
sewer routes of Jl. Langgar, Jl. Raja and Jl. Putera as illustrated in

“Fingure SF-16 of Volume VIII.
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CHAPTER 4
' 1L,AND USE AND POPUTATION

The land uses and population distribution in the Study Area both at
' present.and in the future up to the year 2000 are summarized in this

chapter by extracting from the Master Plan Report,

4,1 Land Use

The presént land uses in the Area are divided into six categories,
namely residential area, commercial area, institutional area, schools,
open space and vacant land, and mosque, as shown in Table 4.1 with

relative percentages of shares of the land.

Future land uses in_the Area_are.projected as shown in Table 4.2
assuming that a part of the present residential area is convefted into
commercial area and also the present open_and'vacant_Spaces are made
into commercial area, in accordance with provisional projection by STCP.
These afeas to be invblved would be similar to the present status of
the area bounded by J1l. Telok Wan Jah, Sg. Raja, 8g. Derga and rallway
in thé Study Area. '

4.2 Population

_Using the reéults of projections as presented in the Master Flan,
the population of the Study Area.both in 1979 and 2000 are eStiméted
to be 22,450.and 25,240 respectively. - The estimated average population
densities per ha in both 1979 ‘and 2000 are approximatély 120 persons

and 135 persons respectively as shown in Table 4.3 and 4.4,
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The prOJected populatlon of the Study Area in 2000 does not show

51gn1£lcant increase after 1979 bebauae the present populatlon has

been almost under saturated condltlon.

Populatlon of the future key years betWeen 1980 and 1995 have been

1nterpolated by u51ng the 1979 and 2000 populatlons as shown 1n Table

4.5,

.Table 4,1 Land Uses in 1979

Prorated Ratio

L. nd Us Arec h

and Use reg (ha} (%)
Residential Area 78.2 41
Commercial Aréa 55.9 30
Institutional Area 12.2 7
Schools _ - 30.7 16
Open. Space and Vacant Land - 8.5 5
Mosque 1.5 1

Total 187.0 100

Table 4.2 = Projected Land Uses in 2000

Prorated Ratio

Land Use Area (ha} (%)
Residential Area (A) 42.2 23

L. (cy* ‘3.4 2
Commercial Area 97.0 51
Instituﬁional Area 12.2 7
Schools. 30,7 16
Moéque 1.5 1

Total 187.0 100
Note: * ‘ihdicates the area occupied by police guarters.

- 11 -



Table 4.3 - Population in 1979

Population Population Density’

Land Use =
" (Parsons) {Persons/ha)
' Residential Area* ‘ 11,690 149.5
Commercial Atrea : ' 10,200 - 182.5
InstitutiQnal Area ' - -
Schools _ : 560 8.2
Open Space and Vacant Land . - : -
Mosque ' : . - : -
' Total 22,450 120

Note: * includes Residential Area (A) and (C) and a
portion of Commercial Area in Table 4.4,

Table 4.4 Population in 2000 (to be used for design purpose)

Population Population Density
Land Use (Persons} . {Persons/ha)
Residential Area (A)* 5,060 120.0
Residential Area (C}* 780 229.4
Commercial Area ' 19,400 200.0
Instituticonal Area ’ - -
(12,000) '
Schools** : . - -
: (28,360}
' Mosque** _ - -
‘Total . 25,240
(40,360) -
Note: (1) 'Figures in parentheées indicate day—-time
' population.
(2) * Residential Area is classified into-(A)_

through (C) according to population density

{refer to Table 4.3 of Section 4 in Chapter 4,

Master Plan Report) '
{3) ** Night~time population is considered nil.
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Table 4.4 Projected Populations

for Future Key Years

{(Persons)
Year - o
. 9 2
Land USS 1979 1980 1985 1390 1995 000
Residential = 11,690 11,420 10,020 8,620 7,240 5,840
Commercial 10,200 10,640 12,830 15,020 17,210 19,400
Total 21,890 22,060 22,850 . 23,640 . 24,450 25,240

- 13 -



" CHAPTER 5
DESTIGN BASIS

The design criteria necessary for the purpose of preliminary
engineering design are summarized in this. chapter with necessary addi-

tional input onto the criteria in the Master Plan.

5.1 Design Flow Rates
 Design flow rates to be used in the preliminary engineering design

are summarized in Table 5.1-1, and similarly design flows in Table

5.1-2. {Refer to the Master Plan for detail).

Table 5.1-1 Design. Flow Rates

Ttem “In fhe Year . “In the Year
- 1990 . - 2000
Residential area 208 1/d.cap 230 1/d.cap
. _ 441 1/d.cap 460 1/d.cap
Commercial area (88.2m3/d.ha) (92 m3/d.ha)
Wastewater .
. Institutional area © 23 1/d.cap
netitutiona (8.6 m3/d.ha)
Schools : 8.5 1/d.cap 11.5 1/d.cap
: Residéntial area : 6,3 m3/d.ha
Extraneous water ' : - '
Commercial area : 4.5 m3/d.ha

Note: Industrial area'is not- included in the Study Area.
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Table 5.1-2 Design Flows

_ (m3/day)
B ; In the Year In the Yeér
I
ftem 1990 2000
Residential Area 1,734 1,343
Commercial Area 6,053 8,924
Institutional Area . 177 276
“Schools: 216 328
_Ethaneous Water B T: ¥ 982

Total 9,162 11,851

Note: Refer_té‘Appendix D, Volume VII
for detail.

5.2 Sewerage Facilities
5.2.1 Sewers’

Sewers are designed on the basis of the design criteria as

summarized in the following:

{a}) Manning’s Formula:

whEre
v = vélocity of flow in m/sec

n = coefficient of roughness, 0.013 for
new sewers and 0.015 for existing sewers

R = hYdraulic radius in m

S ﬁ_slope



{b)

e

(d)

(e)

{f)

(g}

e

Peak Ilow Rate:
-
M==7
p?

where

peaking:factor,-ratio of peak flow
to average flow

M

it

a =]
H

design population in thousand

Sewer Materials:

- VCP for the sizes up to 300 mm in dia.
-~ CRCP for sizes 375 mm in dia. or more
© = ACP for the pressure pipe up to 600 mm in dia.

~ Steel pipe for the pressure pipe of 700 mm in dia. or more
Maximum Design Velogity for All Pipes: 3.0 m/sec (10 ft/sec)

Minimum Design Velooityi

- for vCP . : 0.6 m/sec {2 ft/sec)
- for other cement-bonded pipes 0.75 m/sec (2.5 ft/sec)

Minimum Size of Public Sewer: . 225 Tm

Maximum Manhole Spacing:

- 100 m (328 £t for the sizes up to 600 mm in dia.
~ 150 m (492 ft) for the sizes 675 mm in dia. or moxe
Minimum Earth Covering:of Public Sewer 1 m (3.3 ft)

5.2.2 Pumping Stations

Following major elements are considered for the proper design of

pumping stations:
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{(a) Désign Flow

The design of pumping stations shall be based on the peak.flow of
the sewage, unless lower rate of flow for désigﬁ is justified. All pipes
and éondﬁits-shali élso.be designed to carry the éxpected peak flow plus
some allowance fof the ground-water infiltration and- unavoidable surface- -

water contributions.

Encugh storagé capacity shall be provided in wet wells, where auto-
matic controls and variable speed drivers are not furnished to match

‘pumping rates exactly with inflow.

(b} : Type of Pump

A study was made to select (1) type of pump (iie., screw, centri-
fugal, or submersible related to grit. chamber and pump well type), and
(2} structural shape for pumping station {i.e., c¢ircular or rectangular

type}.
The study supporits to empldy submersible pﬁmps for the two pumping

stations (i.e., Py and P5, refer to Figure 6.1) of insitu concrete cast

rectangular type as studied in Annex 8.

{c) orit Removal'Units'énd-SCreen Devices
It is proposed.that no grit removal units are provided for pumping

stations. However, wmanual coarse bar screens {100 mm clearance between.

the screen bars) shall be provided in front of the pﬁmp wet well.
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{d) vVentilation And Prevention of Odour and Nqise

~ Pumping stations shall be enclozed in.a rigid_structure to prevent
.the diffusion of odour and noise to the nearby_dwéllers. Also, a suit-
able ventilation device shall be provided for all stations to ventilate
the screén rdom and other necessary sections of the station required for

operation and inspection pﬁrposes.

{e) - Pump Capacity

‘Although the structure of pumping stations shall be constructed
for the year 2000, initial installation of pumps shall be adequate to

meet the 1990 flow condition to avoid excessive investment.

Two units of pumps including one staﬁd-by shall be provided ini-
tially; thgn additional units shall be installed in propo;tion to the

increasing flows according to the construction phases.

(£) Pump Drive

In selecting a type éf pump drive, a careful consideration is given
on the freguency of electrical power suspension and its duration in
addition to cost comparison between electric_motor.and diesel engine.
The study indicates that the use of electricity is more economical and
dependable than diesel engine or Dther source of power. Further,
electricity has been currently used in Malaysia, which makes the use

of electric motor more practical as prime mover for all sewage pumps.
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5.2.3 Treatment and Disposal Systenm

‘By eValuatihg'various types. of treatment processes for both teéh~
nical and economical viewpoints, stabilization pond process has been
recommended as the most desirable proceés-for=treating the sewagé as
far as the land space is available. However,-the stabilization pond
process shohld be modified to aerated langoon process when the pond is

overloaded in a succe$sive stages.

A unit of stabilization pond proposed consists of facultative pond
and maturation pond in series. Further, a scum chamber p#ovided in
front of facultative ponds-in. parallel to remove scum prior to biological

reaction in the succeeding series of ponds.

The design of treatment units shall be based on the average rate
of sewage flow per 24 hours except where significant deviation from
normal diurnal flow patterns are expected.: For pipes and conduits, peak

flow rate shall be considered in determining the capacity.

Application rates for the stabilization pond design components are

summarized in Table 5.2.

Table 5.2 Design Basis for Stabilization Pond

Design Component ' Application Rate

1. Scum Chamber

" .Detention time : : 5 min

Pepth _ _ 1.0 - 1.5m

2. Facultative Pond .
Surface BOD loading 300 kg/day.ha (268 1b/day.acre)
Depth _ 1.5 m

3. .Maturation Pond
Detention time 3 days
Depth 1.5 m

4. Expected Effluent Qua;ity _ . .

BOD3 ' 50 mg/1 {max.}

~ Coliforms 1,000 N/ml

- 19 -



5.3 Materials and Methods of Construction
5.3.1 Construction Materials
(a} Structural Materials

Most construction.materials for the sewerage system are available
in Malaysia except the eguipment required for pumping stations_and treat—
ment facilities such as large types of pumps, electric and control

fac111t1es, gates, aerators, flow meters, etc.

Laterite and gravel suitable for concrete aggregate ave available
in adcquate guantities in Kedah State. Portliand cement is also manu-
factured in Perlis State, conforming to internationally acceptable
standards, sultable for construction of sewerage facilities,-such as
'préssure and non-pressure concrete pipes and civil and building works

for pumping stations and treatment facilities.:

Since most of the sewerage structures are subject to sulfide attack,
high-quality sulphate-resisting Portland cement specified as Type II in
ASTM, is recommended for under-ground structural works. The actual
specification of concrete mixes and Strengths is a matter to be decided
during final design. However, in view of the importance of preventiﬁg
not only structural failure but ground—water 1nflltratlon, all concrete
for sewerage works should be dense and properly cured to obtain the full

advantage of guality control.

(b) Pipe Materials

Pipes currently. available in Malay51a are llmlted both in sizes
and materlals. Vitrified clay pipe less than 300 mm size are avallable

and the. quality. is totally suitable for sewerage_use.-_Both asbcstos



cenment pipes and PVC pipeé are manufactured in Malaysia in limited sizes

conforming to internationally accepted standards.

For phe selection of sewer materials} careful consideraticn should
be given to the corrosion problem by sulfide buildup in sewers. Because
of the expected hign tempefaﬁures and relatively high BOD of the wastes,
.the sulfide problem can beiekpedted'to be serioug. Preference is, there~
fore, given to use of corrogsion resistant materials such as vitrified-
clay pipe, in order that the sewers to be installed will indeéed have a
useful life for longer period as desired, on the basis of an economic
study among various kinds of pipes for different materials and pipe

sizes as discussed in Appendix'I of Volume VII.

In view of the above study results and availability of pipes in
different materials, the use of the following pipes for sewerage con-

struction is proposed:

1) Sanitafy sewers of 300 mm or less in diameter should

be of.viﬁrified clay pipe.

2} Sanitary sewers from 375 mm and more in diameter should
be of centrifugally cast réinforped concrete pipe with

12 mm thick high alumina cement mortar lining.

3). Pressure sewers of up to 600 mm in diameter should be

of ACP.

4) - Pressure sewers of 700 mm and more in diameter.should be

of steel pipe.
(¢) Sewer Bedding Materials

All Séwér pipes are bedded either in a monolithic cradle of plain

concrete ox crushed stone or gravel, having a minimum thickness of
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60 mm for 150 mm diameter service connection pipes under. the pipe barrel.
The concrete cradle should have a height as indicated in Figure SF-15,
Volume VIIIhaving width at least egual to or more than the outside

diameﬁer of the pipe barrel.

Granular materials are recommended as bed material for vitrified -
clay pipes, and CRC pipés up to 525 mm, in lieu of shaping the trench '
Jbottom. The granular bedding material, in addition to providing firm
uniform support for the pipes, can-frequently_stabilize the trench bottom.
The pipe bedding material must remain . firm and not permit displacement
- of the pipes, either during pipe laying and backfilling or after comple-

tion of construction.

For large sewer pipes_df 600 mm or more, . the use:of well graded
crushed_stones is recommended, because these stones will generally pro;
vide the most satisfactory pipe bedding when compacted thoroughly and
properly placed, to provide uniform support for the pipe barrel and to

completely fill all voids under and around the pipes.

In many cases sewer bedding materials depend on the various con-
ditions such as soil condition and the expécted loads, etc. There will
be cases which require pipe casing to protect the body of pipes, especially

when laid shallow.

(d) Manhole Materials

The manhole fiame and cover should normally'be made of caét iron,
having adequate strength to support superimposed loads, with a minimum
‘diameter of 600 mm. Ventilation vents may be provided over the cover.
However, - for manholes at depressed areas subject to floéding, such vents
should not be providéd to avoid undesirable entry of stormwater and

sand and grit.
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Manhole materials include brick, precast concrete cone and cast-
in-place concrete. The concrete cone may be fﬁrnished to reduce the
diameter of manhole at the top to ac¢commodate the frame and cover. ‘For
the vertical portion of wall (barrei)} cast—in-place concrete or brick

may be used, depending upon the depth of manholes or soil conditions.

£.3.2 Construction Methods
‘{a) Sewer Construction Methods

The critical factors to construct sewers are (a) trench bedding,
(b)- backfill, and (c) proper joining of pipes. It is also necessaxy to
consider minimum interference to the residents and traffic in the vicinity
of the construction area together with the minimum risk tb.the workmen .
The following factors should be considered for layihg sewers by open—

trench excavation method.

(i) Trench Dimensions

The width of the trench to be excavated should be kept to a minimum
considering the pipe diameter, trench bracing, and‘working room required

for placing, joining, and backfilling of the pipes.

{ii}  Excavation

To minimize surface restoration work, a trench excavated should be
as narrow as possible. To limit interference to the traffic in narrow
roadways or highly donQested'down—tOWHaueas, the excavated material
should be removed to storage area, and returned later for backfilling,
and excavation should be undertaken prior to immediate installation of
the pipes. It is advisable to limit the maximum length of open trench

to 100 m in open areas and 30 to 40 m in developed areas.

- 23 -



(iii} Pipe Bedding, Bracing, -and Sheeting

- In most of the Study Area, the sbiljmay primarily be sandy silt

and/or_clay;-and high water table may be. encountered.

In sand and c¢lay soils; no lateral bracing will be required for -
2 to 3 m depth vertical walls and for 3 to 4 m back-sloped walls. 1In
the areas of primarily silty soil, extra tight bracing will be requirea
- for the different depth of excavation. 'For deep excavation in soft clay
soil, special precaution is required agéinst heaving to be cauéed by the
low shear strength in wet condition by using trench sheet driving deep
into the ground. This problem may be overcome by driving the sheet

piles.

(iv) Dewatering

For most of the areds in the Studf Area, removal of ground water
from the excavated trench will be required. Dewatering can be handled
by sump pumps at the 1oﬁer end of the trench where the ground water
table is manageable by the pumps, while application of well—point
method may be necessary, when the soil is sandy with high ground water

table and excessive water is encountered.

(v} Backfilling

For normal conditions, the bottom layer should be extended to 30
~cm above the crown of the pipes. Laterite layer shall be used but
Sﬁall not'contéin large stones, roots; .or lumps of clay. :Subsequent
filling of trenches and around manholes should be built up by layers,.
each of which is not exceeding 15 to 25 cm and also unfermily and

throughly compacted.
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(b) Construction of Pumping Station

Pumping_stations and screening units will requife a' foundation
exténding approximately 15 m below the existing ground surface (see
Eigures SF-23 of leume\HII). This construction may pose particular
problems because of high water table and the type of soil at the sites.
The normal method of excavation, using sheet pilling, will not be
practicéble-for applicétion at some sites with deep.foundations,.even;

with a series of well-points or sumps for drainage.

(). Construction of Stabilization Pond

Despite its Simpiidity in mnature, the stabilization pond should be
constructed properly in order to ensure economy and durability as well
as satisfactory performance. Major considerations to be given on the

structural design of the pond are described in the following:

(1} Shape of Pond

The shape of the ponds shall have no narrow and elongated portions.
_In principle, rectangular pond with a length not ekceeding three times
the width is proposed to be most desirable. Also, concerns of the pond

5hall be rounded to minimize accumulation of Ffloating materials.

{(ii}) Embankments

"~ The area where the.embénkments are to be constructed should be
completely cleared. Embankments should be constructed of impervious
materials to the extent possiblé and sufficienﬁly compact: to. form a
stéble structure. The embankment top width is to be 6 to 8 m- (19.7

“to 26.2 ft)., The inner and outer slopes of the embankment should not
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be steeper than one horizontal to one vertical. The embankmént is
~pitched with rubble stones from the top of the embankment. down to the
bottom of the pond. “The top width of the dike should also:be.paVéd to
-~nsure the access' and passage of maintenance vehicles. Minimum free-

board is considered to be 0.5 m.

(iii) Pond Bottom

The pond bottom should be made as level as pbssibie at all poiﬁts.
The soil formatiqn at the_bottom should be impeiviQus'to avoid per-
colation or seepage of the contents. Therefore, although compacted
subsoil at the bottom after removing porous topscil may increase the
water-holding éaﬁacity to some extent, the pond bottom should be
replaced by well compacfed clay or dther suitable impervious maﬁerials.
Further, winyl sheet méy be used to cover the bank and a part of the

pond bottom extended dbout 10 m from the bottom edge.

{(iv) Inlet and Outlet Arrangement

Each inlet.and outlet shall be provided to each pond. The inlet
shall always be submefged $0 as to allow the incoming sewage flow to-
wards the bottom rather than the Surfacé to avoid odour nuisance and
ensure better mixing of the incoming'flow with the pond éontents. The
.important preéaution to be takeh in providing the inlet arréngement is
to.ensure that:the incoming sewage is not diredted towards the 6utlet,
thus avoiding shbrt—cirquiting. Therefore, the relative location of
the inlet and outlet is important. The proposed intervals'between the

inlet and outlet are to be more than 10 m.(33 ft).
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{v) . Miscellaneous

The ?ohd area should be enclosed with a suitable fence to preclude
liVestock and discourage trespassing. A_vehicle‘access gate of suffi-
cient width to accommodate the mainténancé and operational eguipment
shall be provided. Open space around the pond is seeded by a low
perennial spreading graSs_which is suitable for growing around stabiliza-
- tion pond sites. Care shéuld be gilven to.landscaping-the treatment site,

providing buffer zone between the facilities and site boundary, to pre-

vent necise and odour problems.
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| CHAPTER 6
ENCINEERING CONSIDERATION FOR PROPOSED SEWERAGE SYSTEM

6.1 Sewerage System Layout Plan

To provide the most economical system laYout plan among technicaliy
Feazible alternatlves, studles are executed as to p0551ble routes for
'sanltary trunk . sewers, sites for intermediate’ pumping statlons and
treatment fa0111t1es ‘in the Flrst Phase Area, reflecting the ex1st1ng
local conditions based on the surveys and investigations carrled out
;n the course of this Project._ Due considerations are also given to .
the factors such as sewage quantities, connection places, invert eleva-

tion of incoming trunk sewers from outside of the First Phase Area.

Majox sewerage.facilit{es proposed in the First Phase Programme
consist of (1) sewers with a’ total lenth of 21, 970 m varying from
diameter 225 mm to 1, 050 mm 1nclud1ng force main, (2} two 1ntermedlate
pumplng stations, and (3) treatment faCllltleS as dlScussed in the

follow1ng section.

Alternativelstudy for sevage conveyance facilities are carried out
to supplement the master pian stﬁﬁy as discussed in Annex 2. This study
indicates that Alterﬁative 3, (to pump up the ihcoming sewage at éS aﬁd
convey it by pressure to the treatment facility site by two barrels of
force main sewers of equal 51Ze. The 1ntergrated capac1ty can meet
the ZOOO“year condltlon in sewerage zone B. It is recommended to lay

single sewer. in the First Phase to be duplrcateﬂ.in the Second Phase.

The proposed layout plan for sewage system is shown in Fig. 6.1.
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6.2 Proposed Sewerage Facilities with Preliminary Engineering Design

Preliminary engineering design is worked out for the recommended
sewerage faclilities:as described in section 6.1 and Figure 6.1 above
for use of the construction cost estimates and the subsequent detailed

designing.

The prellmlnary englneerlng desrgn 1ncludes only for - the Flrst
Phase sewerage facrlltles to be provrded by the Government Indlvldual
house_connectlons are therefore to ke con81dered later at the time of

implementation of services to the beneficiaries.

6.2.1 Sewers

The design of sanitary sewers is_based_on=separate system excluding
stormweter. All Qastewater'discharged from.residential; commercial and
institutional areas are conveyed to the waste stabilizatioh pond by the
proposed separate'sewers (Stormwater w1ll be dealt with by a dralnage

system to be prov1ded separately from the sanitary sewers)

The proposed sanitary sewers are designed based on the estihated
ultlmate waste flows including extraneous water Such as ground water

1nflltratlon

The requlred capacltles of sewers is determlned by applylng the
desrgn ba51s as d15cussed in Chapter 5. Flgure SF—l? of Volume VITI
showe the proposed allgnment of the sewers 1ncludlna trunk sewers, and
branch and lateral sewers. The plans and profiles for the proposed
sewers are also shown in FJgure SP 18 through Sy- 22 of Volume VIII
These flgures 1ncorporate the sewer dlameter, sewer slope, sewer length
flow direction, locatloh of manholes, boundaries of Sewerage Zone “and
sub-zone, and tributaries of sewerage zone and sub-zone, and contributary
areas for each sewer. The computation for sewer design is shown in the

tables in Annex 7.



Table 6.1 Sewer Length and Number of Manholes by Sewer Size and
Depth Proposed by the First Phase Construction Progranme

Pipe Dia. average Depth Pipe Length No. of Manholes

{ram) of Sewer {(m) {(m) . Reguired
225 2.0 11,495 173
- 3.0 2,420 -+ 38
300 2.0 150 . -5
3.0 505 6
4.0 - 80 -2
375 4.0 900 12
5.0 690 .10
450 4.0 170 3
5.0 950 : 13
6.0 55 _ 1
525 6.0 ' 250 4
600 7.0 go
675 7.0 285 .4
750 6.0 265
7.0 470 6
900 3.0 110 1
5.0 365 3
6.0 700 6
8.0 10 1
1,050 7.0 400 . 5
600% 2.0 _ . 1,620 -
Total ' 21,970 297

Note: *: Force main sewer
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Table 6.l shows the proposed sewer diameters, length, average
excavation depth, and number of manholes to bé installed by the First

Phase Programme.

6.2.2 Punping Stations

Two pumping stations are required for the proposed seWerage‘system
fof:the First Phase Erogrémme. These pumping stations are designed based
on.the,design basis.deSCIibea in Chapter 5. Though structures of pump-
ing stations are designed to meet the requirement in the year 2000, pump
equipment is.provided to handle the 1990 sewage flow, in order to -aveid

an excessive investment.

The proposed shape of pump well is reétangular'as shown in Figure
SF-23 of Volume VIII, With the provision of coarse bar screens of lCO
mm (4 in.) clearance between the Screen bars, the screening will be
remoyed_manually and carried out by a truck to the dispoSal site. ©No

grit chamber is provided.

Submersible non~clog pump is proposed due to the advantages of (1)
easiness in inspection, operation and_mainténance, (2} smaller regquired
floor space than cqnvéntional.pump,'ana.(B)'lower operation'cbst,than
other types as studies in Annex 8. Aléo, a wide range of the size is
available in local market from 100 mm to 500 mm in diameter with long

experience in operation.

The design flows of the two pumping stations and outline specifica-
tions of. the pumps provided in the First Phase Programme for the years
1990 and 2000 are shown in Table 6.2 and 6.3 respectively. Proposed
plans_of these pumping stations are presented in Figure SF-23 of Volume

VIII.
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Table 6.2 Deésign Flows of Pumping Stations

Table 6.3

The Year 1990

The Year 2006

ame " Dally Average  Peak Flow Peak Flow
Flow (md/day)  {(m3/min) (m3/min)
Kolam Air 6,630% 13.4% 1 28.6
9,200%

Tanjong Bendahara

17.4%

56.8

Note: (*)

The year 1990 sewage'flows indicate only ‘from

the First Phase Programme Area, while the year
2000 flows indicate from the entire sewerage
sub-zone B-1 for Kolam Air pumping station,
and from the entire sewerade zone B for
Tanjong Bendahara pumping station.

Outline Specifications for Pumps

Name

of ) Total

199d~Year Flow

2000~Year Flow

Pumping Design Pump . No. Pump C Mo, Pump
Station - Head Capacity of Pumps Capacity of Pumps Type
Per Unit  Required . Per Unit  Required
(m) (m3/min) {*) (> /min) (*)

Xolam Air 10 6.7 3 9.6 4 Sub-

: ' mersible
Panjong 26 8.7 3 14.5 5 Sub-
Bendahara ' mersible
Note: (1)  (*} includes one stand-by.

(2} * Kolam Air pumping station requires land space.

of 630 m2, while Tanjong Bendahara pumping

station requires 1,600 m? for the year 2000.

6.2.3 Treatment Facilities

As discussed in the Master Plah'Report and in section 5.2.3, waste

stabilization pond process is applied until the need'ariseé in the futuré
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for modification of facilities. The treatment facilities consist of
scum chambers, facultative ponds and maturation ponds. ' These are con-
veniently located close to the Sg. Kedah td discharge the effluent to

the river.

Undexr the preliminary engineering deeign purpose, the waste
stabilization ponds are designed for a capacity of 11,850 m3/day which
is expected from the First Phase Area by the year 2000, using the design

criteria developed in: Chapter 5.

.The land space'requixed fer'the treatment facilities for Sewarage
zone B is estimaﬁed to be 22.5 ha. Stabilization pond.system is used
until.the'ponds are‘ovérioaded;. Then; considering economy including all
expenses such as for land acquisition, construction, operation and
maintenance, the stabilization pond system is converted into aerated
lagoon: system by changing the.maturaﬁion ponds (1.5 meter'depth) and
facultative ponds (1.5 meter depth in Figure‘G 2} into aerated lagoons
(3.0 meter depth) and maturation ponds (1.5 meter depth) respectively

as Shown 1n Flgure 6.3.

Based on the 2000~year désign flow and BOD ioadings:in the First
Phase Programme Area, which are estimated to be 11,850 m3/day and
2, 054 ka/day respectively, surface area and 1and space requlred by the
stabilization ponds is 1lluqtrated in Figures, 6.2, 6.3 and SF—2J of
volume VIII. The sewage flow generated in the First Phase Programme

Area will be treated by the unlts of Wos. 1, 2, 3, 4 and 5.

Table 6.4 Surface Area and Land Space Reguired by Waste
Stabilization Pond for the 2000 Year Condition
in the First Phase Programme Area

Surface Area Land Space

Item Required Required (ha)
Facultatlve Pond ) _ 7.27. 14.5
Maturatlon Pond 2.63-

Note: Available land area of the stabilization
pond is 22.5 ha for the sewerage zZone B.
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6.2.4 Laboratory Equipment

The influent and effluent of the stablllzatlon pond should be
recorded quanthatlvely and qualltatlvely by the frequency as suggested
in Section 6.6 of Chapter 5, Master Plan Report. In addltlon,to monitor
the effectiveness of the First Phase sewerage system as well as the
progress of ‘the water pollution of the Sg. Anak Bukit and Sq. Kedah,
water qualltles should be analyzed as to BOD and DO levels at Lleast
‘once in every month at the four sampling points {(a, b, e; , and d) as

shown in Figure L-10, Appendix L of Volume VII.

Approxiﬁately 60 ﬁz'laborétory will be provided in thé Kota Setar
treatment .site in the Firét Phase to effectively accommodate necessary -
laboratory. equipment for the 2000-year condition. However, eguipment
to be provided in the First Phase should be limited fo the minimum to
be needed until the end of the Second Phase (1990} . The.equipment
should include for testing of pH, DO, BOD, SS, coliforms and oil/grease
as recommended in Table 6.5, not including the equipment for testing of

nitrogen, phosphorus and heavy metals awaiting fof_future consideration.

Table 6.5 Laboratory Equ1pment to be prov1ded by the
First Phase Programme

Name of'EqUipment _ Quantity

Analytical Balance

Incubator (BOD)

Incubator (microbiological)
Microscope

Oven

pH Meterxr

Pump (vacuum-pressure)
Refrlgerator (large and small)
Sterilizer

0. stiill

11l. Water Bath :
12. Others* (such as BOD bottle, DO bottole, ' 10 each
- buret, titrate flask, buld pipettee,

etc.)

LI

LU W

ol
H RN R e

=

Note: (1) * The articles neéded_for analyses should be
:supplémented as expendable in the future.

(2) Layout plan for laboratory will be provided
during detailed design stage. :
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FIGURE 6:2

MASTER PLAN ARD FEASIBILITY STUDY FOR
.SEWERAQE AND DRAINAGE SYSTEM  PROJECT IN
ALOR SETA AMD T8 URBA ENVIRONS

PLAN FOR WASTE STABILIZATION POND{ FiGuRe
' [PROPOSED IN THE FIRST PHASE 6-2







" FIGURE 6°3

MASTER PLAN AND FEASIBILITY -STUDY FOR
SEWERAGE ' AND DRAINAGE SYSTEM PROJECT IN
ALOR SETA AND ITS URBA  EMVIRONS

MODIFIED PLAN OF WASTE STABILIZATION FIGURE
POND IN FIG62 FOR THE FINAL PHASE 6'3







CHAPTER 7
ECOST ESTIMATES AND CAPITAL INVESTMENT SCHEDULE
FOR THE PIRST PHASE PROGRAMNE

This chapter describes cost eétimating procedures of the sewerage
fa0111t1es, 1mplementat10n schedule for the Flrst Phaso PnglammL and

estimated construction costs for the proposed sewerage facllltles.

7.1 Cost Estimates
7.1.1 Procedure for Estimating Construction Costs’

The basic unit costs for sewerage facilities presented in this sub-

_section are extracted from Appendix G of Volume VII.

Materials for structures of pipe bedding, pumping station and treat-
ment:facility are generally available in Malaysia, exeept for mechahical
equipments of these facilities. - The materials are available in the iocal
market include reinforcing bars, tlmber, sand and gravel for concrete,
Vltrlfled clay pipe and centrlfugally cast reinforced concrete plpe of -

1,800 mm (71 in.) in diameter or less.

Construction costs for the facilities are defined as the sum of all
expendltures required to brlng the prOJect to completlon. The expendi—
tures fqr the civil works, installation of the equipment, contractor's .
profits and overhead, and all related construction works are included

in the cost.
{a) Average Construction Costs for Sewers

Since the trench excavation method is proposed for all sewer

constructions as discussed in Chapter 5, sheet piling may be needed
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depending on the soil coﬁditiqns and sewer depth. In the majority of the
locatipns, the soil will be priharily soft clay and sand, and the high
ground water'téble_will:be'encountéred, baséa on the data in Figure
SF~24 of Volume ViiI. in thdsé areas tigﬁt'sheetiﬁé and bracing will

be normally reguired if the depth is 2.0 meters or deeper. Theréfore,

these are considered for the costing of sewer construction.

Tﬁe'a§erage‘gravity sewer construction costs in terms of per meter
have been esﬁimatéd'b§ ﬁarying pipe sizes and excaVation:depths éé shown
in Tabie 7.1, taking into account the costs for excavation, sheeting,
dQWatéring, reinforcing, restoration of'paving as needed, together with
éontractor's profits and overhead. .Similérly, the averagé pressﬁre_
sewer conStrﬁction coéts afe shownn in Table 7.2. Construction costs

for varyihg sizes of manholes and depths are also shown in Table 7.3.

Table 7.1  Gravity Sewer Construction Costs by Size and Depth

{M5/m of pipe length
at 1979 price level)

Pepth of Excavation {(m)

Pipe Dia.
(rm) 2.0 3.0 4.0 5.0 6.0 7.0 8.0
225 148 176 202 453 562 - -
300 197 225 251 251 610 - -
375 169 197 224 474 587 611 -
450 - 200 ¢+ 230 257 509 620 650 -
525 . 224 250 283 | 537 653 681 -
1600 . 254 288 318 - 580 - 693 735 875
675 308 345 378 645 762 811 957
750 334 372 405 . 675 792 845 995
900 413 455 491 769 891 955 1,119
1,050 . 496 543 582 = 868 994 1,068 .. 1,246
1,200 555 608 . 650 242 1,072 1,157 1,346
1,350 - 662 717 - 761 1,060 1,193 1,286 1,484

1,500 755 815 862 - 1,169 1,305 1,402 1,620
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Table 7.2 Pressure Sewer Construction Costs by Size
(M$/m' of pipe ienéth'
. at 1979 price level),
Pipe Dia. . . : . .

(ram) 225 300 375 450 525 600 700 800 900
Construction 97 114 135 166 206 253 445 557 666
Cost
Note: (1) Pipe material from 225 mm to 600 mm dia. is

Asbestos—-cement pipe and from 700 mm to
900 mm dia. is Steel pipe.
(2) Earth covering of the sewers are considered -
to be one meter.
Table 7.3 Manhole Construction Costs by Sewer Size and Depth
(M$/unit at 1979
price level)
Manhole Internal(l) ~ Bxcavation Depth (m)
Type Size (mm) 5 o 3.0 4.0 5.0 6.0 7.0 8.0
Type I 1,200 1,685 © 1,864 2,164 2,503 2,778 3,071 3,346
Type II 1,500 2,102 2,548 2,800 3,074 3,368 3,642
Type III 1,800(4) -- ‘3,162 3,416 3,689 3,984 4,257
Note: (1) Internal manhole sizes are decidéd by those

{b)

(2)
(3)
(4)

of sewers connected to the manholes.
Less than 900 mm_sewers are connected.
200 -'1,200 mm sewers are connected.

1,200 -~ 1,500 mm sewers are connected.

Pumping Stations and Treatment Facilities

Both the pumping stations and the stabilizatidn ponds will be con-

structed by open-trench excavation. The construction costs are estimated

on the basis of unit prices for materials and equipment including overhead
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of contractor. Major part of the electrical and mechanical equipment is
assumed to be imported from such countries as Singapore, Australia,

hmerica and Japan.

These costs are estimated based on reasonable assumptions and

quotations obtained from reliable manufacturers.

7.1.2 Procedure for Estimating Operation and Maintenance Costs

Procedure for estimating operatidn and maintenarnce costs for pro-
posed sewerage system is described in- this section for the purpose of
feasibility étudy modiying the study in Appendix G in Volume VII used

for master plan stage.

(a) Sewers

Thé overall bperaﬁioﬁ arid maintenance costs have been estimated the
First Phase Programme assuming 0.25 percent of the construction cost per
annuﬁ on the basis of the experience obtained in the similar séwérage
systém. a high pressure cleaning machine.is considered appropriate for
cleaning public sewers. The assumptions made for the estimations are

as follows:

Frequency of Cleaning

Public sewers © 7 ... once in every four years

Cleaning Capacity _ _
_Public sewers _ ... 200 m/day (660 ft/day)

Crew Number

Public sewers ' © ... Six persons

Useful Life Span of Equipment ... Ten years



. Cost for Spare Parts, Repairing, o
"Overhauling of Equipment ... 5% of equipment cost
' " {pexr ahnum)

Work Days and Hours

Work days ' ... 250 days per year

Work hodrs ... 6 hours per day
Salary of Crew ««.  M$250 per month

Note: . Operation and maintenance cost for
house connections is not estimated,
as this cost should be incurred
privately.

{b) Pumping Stations

Operation and maintenance costs for these facilities are derived
from the 1979-year labour and material costs in the Study Area, includ-
ing power, fuel, lubrication, screenihgs removal and disposal, and major

repairing of equipment.

Inspection and cleaning of the punps and removal of screenings will
be made three times a week at least by two workers. A teanm 6f twoe workers

can take care of the two stations in a day.

. Annual cost for repairing of civil works and buildings is assumed
to be 0.25 percent per annum of the construction cost and 2 percent per
annum for electrical and mechanical equipnent. Power costs are estimated

‘at M¢8/kwh.

{c) Treatment Facilities
Operation and maintenance required for the stabilization ponds are

mainly inspéction work. By visual observatidn, a operator is able to

know the general condition of the pond with particular attention to odour
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and colour of sewage. In addition, acCumulation of fioating algae and
scum of orgahic'materials will be checked pefiodically along with the
growth of aquatic plants in the ponds. The operator should also inspect

the access road, fencing and embankwent, and keep them in goo&'cohdition.

. The operation and malntenance of the ponds should be made by the
limited number of operators under the operation and malntenance section
head, thus reducing the costs 51gn1flcant1y The number of employees
requlred for the proposed stablllzatlon ponds in the First Phase '

facilities is assumed to be three.

Average salary for each worker is estimated at M$250 per month as
of 1979 cost level. Annual cost for repairing of civil works and others
is assumed to be 0.25 percent per annum of the construction costs of the

ponds.

7.2 Implementation and Disbursemert Schedule
7.2.1  Implementation Priority

Cohsiaering disbursement schedule of available fund, it seems
advisable'fo identify three Blocks in the Study Area. TFor the purpose
of establlshlng 1mplementat10n priority, with due’ con51deratlon to the
geographlcal COndltlon, Blocks 1, 2 and 3 are recommended as shown in
Flgure 7:.1. Implementatlon prlorlty of the three blocks, that is,
Blocks 1, 2 and 3, in the Flrst Phase Area is determined by evaluating

by both technical and econcomic aspects.

¥our major factors are considered for asse551ng the priority of
three blocks, namely by {1) population density, (2} ex1st1ng condition
of land uses, (3) organlc generatlon, and (4) ex15t1ng condition of
excreta dlsposal system a551gn1ng welghted points from one to thrée
for_each-factor_as_dlscussed in Annex 3. The overall evaluated points

by block are shown in Table 7.4-1.
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Table 7.4-1

‘Overall Evaluated

Points by Block

IBlOCk 3

Factors Block 1  ‘Block 2
(1) Population dénéity 1 3 2
(2) Land!ﬁsés 1 3 l2
(3) 'Oréanic_generation 1 3 2
(4) Existing condition of 2 1 3
' excreta disposal system
Total'points 5 10 9

Note: Refer to Annex 3 for detail.

Since the revenue/cost ratio differs according to implementation

order of the three blocks and revenues to be incurred therefrom; three

alternative investment cases are considered as discussed in Annex 3

as conclude

d 'in Table 7.4-2.

Table 7.4-2 Revenue/cost Ratio by Case
Total Present Value
for Construction and Total Present Value .
Operation Costs for Revenue Revenue/Cost
(M$1,000) (M$1,000)

Case 1° 8,352 677 0.081
Case 2 8,540 09 . 0,106
Case 3 8,845 712 0.080

Referring to both the technical and economic evaluation, it is

recommended that the priority should be in the order of Blocks 2, 3

and 1. However, Block 2 will be divided into 2-1 and 2-2 simply for

the purpoée of equalizing construction work during the First phase

Programme .
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7.2.2  Implementation Schedule

Based on the proposed implementation order of the three blocks are
above, both 1mplementat10n schedule and facilities to be prOVlded in the
First Phase Programme are worked out as summarlded in Tables 7.5 and 7.6
respectively. For the malntenance purpose of' the sewerage sy%tem, sewer .
:cleanlng equipment, trucks and laboratory facilities are also prov1ded
in the cost estimates. Land acqulslt;gn-for all future treatment faci-

lities recommended in the Méster Plan is also considered.
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Table 7.5

Implementation Schedule for the Proposed

Sewerage Facilities in the First Phase Programme

Item _ 1981 1982 | 1983

1984

1985

1) Sewagé Céllection_System

(1) Trunk Sewers (P] to
stabilization Pond)*

(2) Branch & Lateral
o Sewers. . Block L

{3) "Kolam Air Pumping Station
« Civil ‘Works
. Mech. and Electrical
Works

(4) Tanjong Bendahar
Pumping Station
- Civil Works B

~Mech. and'Electrical
Works

II} Waste Stabilization Pond

III}) Other Activities
(1) Land Acquisition
(2) Others¥**

(3) Detailed Design -

. Block=2

* . Block 3

Note: *

includes construction of the access roads

from Jl. Tanjong Bendahara to the treatment
site. ‘

includes cleaning equipment, truck, and
laboratory facilities. ‘ )
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Table 7.6 Proposed Sewerage Facilities in the First
. Phase Construction Programme

1, Sewexs _ .
(1) Total length of sewer . 21,970 m
(255 mm to 1,050 nm dia.)
2. - Pumping Stations , _
(1) Kolam Air . Capacity: 13.4 m3/min, 3 pumps
{including 1 stand-by) '

(2) Tanjong Bendahara Capacity: 17.4 wm3/min, 3 pumps
{including 1 stand-by)

3. Waste Stabilization Pond

(1) Design flow (daily average Flow) . 11,850 m3/d
{5 units)
4. Others .
{1} cCleaning machine and truck 1 set
(2) Laboratory facilities - see Table 6.5

5. Land Acquisition
(1) Treatment sites* 88 ha%*

{2} Pumping station sites 2,230 m2&**

Note: The above proposed Bewefage facilities are constructed
by the Government Contribution. '

* : Includes all treatment site.

4% ; Thege area include all treatment sites proposed
in the Master Plan, namely 14.7 ha for zone A,
22.5 ha for zone B, 12.4 ha for zone C, 18.8 ha
for zone D and 19.6 ha for zone E.

**% ;  These area include 630 m2 (Kolam Air Pumping
Station) and 1,600 m? (Tanjong Bendahara Pumping
Station) . : :
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7.2.3 - Disbursement Schedule for Proposed Sewerage System

The project cost of the sewerage facilitieés recommended.in Table 7.6
is estimated to be approximately M$17 million as of 1979 price‘leﬁel..
A period of five years is envisaged from the technical and financial

consideration including ability of the potential customers to-pay.

Allocation of the costs over the five-year span has been made in
Tablé 7.7, according to the implementation schedule in Table 7.5 and the
proposed ‘sewerage facilities as.shown-in Table 7.6. The first year of
the programme (1981) will be needed for detailed design for the facilities
proposed and for land acquisition of the pumping stations and five treat-
ment facilities. The following four years are for conétrﬁction, The
cost-disbursement schedule for the five-year period from 1981 through

1985 is shown in Table 7.8, taking into account of the following:

(i), Foreign Portion

In estimating'the costs for foreign cémponents, it is assumed that
all items that are not manufactured in Malaysia will be imported. The
items include pumps, engines, valves, metering and controlling devices,

and other equipment required for pumping stations and treatment facilities.
(ii) Import Duties

Since the project is undertaken by the Government, it is assumed
that no import tax is included in the estimation of the cost for the
materials and equipment imported.
(iii) Engineering Costs

Engineering costs for the implementation of the First Phase Pro-

gramme include the costs for both detailed engineering design aud

construction supervision services. It is assumed that 15 percent of
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the construction costs may be néaded for the engineering services,
approximately 10 percent is considered to be needed for the detailed
design and the remaining 5 percent for the construction supervision

services.
{iv) Contingencies

Twenty: percent of the estimated construction cost is considered
as contingencyxéllowances for the completion of the_prbject safely.
This percentage is estimated on the basis of the similar projects
experienced elsewhere in Asian countriés and also taking various factors

in the project area into account.

Based on the consideration in section 7.1.2, Chapter 7, and also
the required_aﬁministrative'man—power input shown in Table 2, Volume VI,
annual operation and maintenance costs for the years from 1981 through

- 1991 have been estimated as summarized in TPable 7.9.
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Pable 7.7 Estimated Cohstruétion Costs for Prbposed Sewardge
Facilities in the First Phase Programme {1981 - 1985)

(Unit: M$1,000 at
1979 price level)

Cost for . “Cost for -

_ civil & Electrical & Cost _
Facilities/Activities  Architectural Mechanical for Land Total
. Woerks Equipment Acquisition
(1) Sewer facilities 6,746 - - 6,817
(2) Pumping station

a} Kolam Air 280 443 . . 109(%) 832
b} Tanjong Bendahara 504 : 635 60(*) 1,199
(3} Wast- stabilization 1,721 - 630 (**) 2,351
pond (Kota Setar) :
(4) Cleaning machine - 150 - 150
(5) Laboratory _ 38 39 - 77
(6) Land aquisition of - - - 1,668 (**) 1,668
other treatment ' : '
sites '
Total : 9,289 1,267 2,467 13,023
Note: (1) Land acquisition costs are estimated as follows:

* For pumping station

‘Kolam Air - : 630m2 x MS172.58/m2

= M$108,485

Tanjong Bendahara. ;0 1,600m2 x M$37.7/m2 = MS60,302
%% For treatment site , _

Zone A (Alor Merah) : 14.7ha x M$20,000/ha = M$294 ;000
Zone B (Kota Setar) : 22.5ha x M$28,000/ha = M$630,000
Zone C (Mergong) : 12.4ha x M$32,000/ha = M$396,000
Zone D {Penkalan Kundor): 18.8ha x M$28,000/ha = M$256,400
Zone E {(Kuala Kedah} : 19.6ha x M$23,000/ha = M$450,800

‘M$2,298,000

(2) Costs for services on detailed design including
tenders and construction supervision together
with contingency are not included.
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CHAPTER 8
FINANCIAL PLAN FOR THE FIRST PHASE PROGRAMME

- 8.1 cCuryent Financial Situation of Majlig Perbandaran Kota Setar (MPKS)

The Munioipal Council of Kota Setar was originally started as
Sanltary Board in 1940 to administer the. publlc health and in 1959 1t
was transformed to Town Board, and Town Coun011 in 1975 with its admlnls—
trative area:of'77.7 kmn2 (30 Sq. miles). Most recently in 1979 it was
upgraded to Municipal Council under the Local Government Act and adminis-
trative area was expanded to present 664.1 km? (256 51 sq. mJles) In
the wake of above upgrading the responsibility was also expanded and its

financial autonomy has ever since been of great significance.

Bs there is presently no regular sewerage works undertaken by MPKS
except rudimental public sanitary services as night soil collection and
disposal as well as desludging of'septic tank, it is considered impossi—
ble to present information hormally required ‘on financial analysié of
independent. sewerage agency to be responsible for sewerage services.

The following descriptioh refers, therefore, to general reviews of
revenues and expenditures of the public services provided by MPKS. The
Table 8.1 shows the summary of the revenue and expenditures of MPKS for

the past three years.

The major reveﬁue sources for MPKS is the Rates including contri-
bution in lieu of Rates representing approximately 63% of total revenoe
as of the year 1278. The Rates are levied on the ba51s of propexrty
value of 1nd1v1dual households w1th1n the boundary of the Counch and
such Rates are varied in respectlve areas. The Rates for household
property in the urban bullt-up area is 24% of the assessed velue, the
hlghest in the MPKS's boundary, followed by 13.5% for the property in
the area newly developed in 1972 and 8 -9% for the suburban less developed
areas. The average Rates to be levied on the whole property value is

about 20% and it is estimated the Rates revenue can be increased up to
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Surplus . {(Deficit) to General
Reserve Fund ’

Table 8.1 General Revenue and Expendlture Rccount M$) MPKS
(From 1976 to 1978)
_ 1976 - 1977 1978
REVENUE
Rates (Property Assessment) 1,434,265 1,618,448 1,655,507
Contribution in lieu of Rates(¥) 162,998 306,696 189,696
License Fee 133,730 141,589 138,663
Government Subsidy ' 170,608 107,500
Sanitary Service Fee 119,494 116,697 102,273
(Night-soil Collection, Septic ' ‘
Tank) o :
Other General Public Service Fee 546,779 537,797 654,675
Miscellaneous Income 117,609 110,744 99,884
Total Revenue- 2,514,875 3,002,579 2,948,198
EXPENDITURE
Personnel Expenditure 1,680,668 2,379,417 2,065,314
{Salary, Wage and Allowance) '
Office Supplies and Maintenance - 372,206 314,681 439,003
Expenditure for Public Service 237,681 189,273 203,292
Purchase of Machines & 21,718 58,942 39,999
Equipments
Miécellaneoﬁs Expenditure 3,873 339 748
Total Expenditure 2,316,146 2,942,652 2,748,356
198,729 59,927 199,842

Note:. (*)

Contribution equivalent to rates due from the

government and quasi-government' agencies

including State and Federal Government,

National Flectricity, Malavan’ Rallways, and

MADA .
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.M$ 2 millien in the year 1980 assuming the increasing housing development

and accruing increase of whole property value ﬁp to about M$10 million.

_ If the benefits of sewerage project are duly reflected to the.increase
of property value, more revenue can be expected accordingly providing
revalunation of property assessment is legally supported. The major ex—.
penditures are those related to salary and wages  for the employée of the
Council. More than half of the personnél ‘expenditures are those for the
labourers of about 380 occuyping apprbximately 73% of total 520 staff of
the Council aé of the year 1980. These labourers are engaged in the day
to day community services mainly for sanitary control programme such as
_collecting and disposing of night soil and septic tank deposits as well
as garbage collection and cleaning of the mﬁnicipal.roads'and water ways.
The expenditure of such labourers can be feduced significantly if the
existing works related to disposal of night soils and septic tank deposits

are minimized by the completion of sewerage system.

8.2 Sources of Financing
8.2.1 Sources for Capital Costs

The pfopésed magnitude of investment to meet the construction for
the First Phase Programme of 5 years is approximately M$17 million at
1979 price in the Master Plan Report. On the basis of above magnitude
of investment the detailed cost estimatioﬁ has been made aé'detailed in

the Table 8.3, Project Cost Estimated of the present report.

The foreign currency porinn of the total cost is noimally assumed
to be-financed by the loans from the international lending agencies such.
as International Bank for Reconstruction and Development (IBRD) or the
Asian Development Bank (ADB) or bilateral fund. sources unless Federal
Government purchases and provides foreign cﬁrrency requi:ed as a phrt_'
of its loan for the project. The local currency part.of the construc—.

tion cost is assumed to be financed by the Federal Government loan.
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The ‘terms and conditions of the loans are considered on the basis of
current loan practices of international lending agencies as well as

Federal Government as described in the subsequent Financial Projection.

Although it is a basic approach to expect a self-supporting opera-
tion of the project, such project as sewetage development prograﬁme
entails a significant amount of capital cost with relatively less
generated income. The Federal Government grant to a certain part of
the costs including investment for land acquisition is considered nec-
essary under the present f1nanc1al capability of MPKS in order to help
reduce the loan amount and alleviate the dlfflculty of the debt service

payments, thus placing the project on a sound and viable financial basis.

8.2.2 Sources for Operation and Maintenance Costs

The sufficient revenues have to be raised for the satisfactory

'operation as well as mainteénance of the sewerage system constructed.

The revenues should be generated in whatever methods to compensate no£
only the'cost related to physical maintenance of the syétem but also

the financial requirement of debt service payments. The pdlicy to raise
revenues for the public services should generaliy based on the principle
that those who will receive benefits or convénience from such services
should pay the charges or'fees'ih-accdrdance with quantity and quality

of services by the methods simple, practicable and equitable.

There aré two methods in a broader concept ﬁo ﬁeet such principle:
in the sewerage services. The first one is a method to impose a charge
onthe users of the wastewater disposal system in protection to the use
'théy make of the'systems. ‘The second one is a method to distribute the
chargés to the whole community area including users and nonusers of the
syStems-in=accoidance.with the overall community benefits -from the
sewerage services.. The former is more ‘directly related to the individual
users’ of the’ systems and normally takes a form to collect the charges

based on'Waste flow contribution. The latter is normally considered to
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supplement the revenue sources taking a form of assessment on property
based on the justification that each property owner{ occupied or un-
occﬁpied, and each resident, users or nonusers,. receives tangible'of-_
intangible benefits such as environmental beautification and land value
increases. The following alternative charging methods are, therefore,
considered to help select feasible methods taking into account the

current practices in some countries in the world including Malaysia.

a) Pedestal Charge

The flat rate is multiplied by the number of watér~closet fWC) _
pedestal in‘the households to calculate the charges on the théory that
the waste . volume is linked with pedestal. The collection of the chargés
is administratively easy and has élready 5een_practiced in a town in
Malaysia, but, it does not appear that the waste'diSCharge is closely

related to the pedestal, and, more adequate method should be considered.

b) Fixture-unit Charge

The number of water fixtures, such as faucets, water heaters, air
céolers,-and flush toilets, are multiplied by flat rate soc. as to pro-
_vide the revenue required based on the theory that volume ‘of wasté
discharge is related to the volume of water consumption, hence to the
number of fixtures. However, the households which have many fixtures
do not necessarily consume:greater amount. of water and more rational

method should be considered.

c) Per Capité Charge
The charge is calculated multiplying the number of residents or

~ employees ‘in the households or commercial enterprises by a flat rate

fee based on the. theory that volume of waste discharge is proportionate
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to the numbers of residents. This method is more logical than:above
two methods in estimating the quantity of waste discharge, however, it
has a significant disadvantage in practicability as there is no registra-

tion system to confirm the number of residents in the Study Area.

d) Surcharge on Water Consumption

The water rate surcharge is service chargé related to water use
which is calculated by adding a fixed rate to metered amount of water
cdnsumption. .This methbd wduld appear to be the satisfactory -alterna-
tive as the volume of waste discharge is closely related to water
consumption which is accurately method. ‘There will be certain cases
where water consumption is difficult to be measured as consumers draw
water from private source (wélls). However, the most water in the '
Study Area is supplied by .pipe, and there will be no disadvantage in

- adopting this method.

Another‘advantage-of this method would be the easiness of collec-

- tion of charge in case the arrangement is made in combination of billing
procedure for water supply. The billing procedure fdr water:SUpply
service is already well established in the State of Kedah indluding
Study Area, and with nominal commission chérges JKR may be willing te

consider cooperation without services administrative difficulties.

e) Sewerage Benefit Assessment

Special sewerage rate can be levied, in addition to the existing
assessment on properties, on the area provided with the séweragg
services. Such épecific rate can be justifiable because rate revenue
can be obtained from the area reéeiving direct or indirect benefits_
from.the systems while general rate revenue is derived from the wider

area including the area with no connection to the sewerage services.
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The Local Government.Act, 1976 empowers the local municipality in its
Sections 128, 130 & 131 to impose sewerage improvement rate at maximum

of 5% per annum of the annual value of the property served by sewaﬁége
system to mee£ the costs for construction and maintenance of such

sewerage systems.

8.3  Recommended Charging Systems

The selection of the revenue sources as stated above in ordex to
meet the required annual cost including the opefating expenditure and
debt service payment is therefore undertaken based on the principle that
the individuals should contribute towards.meeting cost in relation to
the benefits they receive from the availability and use of the sewerage
services. Those who receive the benefit are not necessarily direct |
users -connected to:the sewar but inc¢lude the owners of properties.

- receiving general benefits of health protection,.nuisance_eliminatioﬁ,
aesthetic enjoyment of waterways and inﬁrease of market value of
properties. Both the propérty_ownérs and the users should, therefore,
- pontribute fair share of the cost associated with the construction of
the systems as represented in a form of annual repayment-of'loan re-
quired for such constructidns, and operation and maintenance cost to

ensure continued satisfactory service.

The most appropriate charging method from. the direct users shall
be to collect surchargeIOn water consumption of the individual users.
© This method is particularly considered adequate in the Study Area where
all water used is metered. ‘The water rate sﬁrcharge can be billed and
collected by water supply department of JKR utilizing combined water
and sewerage bills aﬁd proceeds of the surcharge will be remitted to
the agency responsible for sewerage system operation after deduction
. of agreed fee for JKR's servicét A legislative arrangeiments will be
Irequired to add stipulations-qualifying the joint,billing of water and
sewerage charges and cutting off the water supply in case of non-payment

of sewerage charge in the existing regulation related to water supply .
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Ag the supplementary revenue to be contributed from r&ésidents who
wiil_receive general benefits of sewerage services, sewerage benefit
- assessment as referred above is considered‘logical: MPKS is recommended
to take hécessary-zoning arrangement to define thé areas which will
receive benefits from sewerage services in order to justify the levying
assessment to the property owners in such areas. The collection of such
sewerage tax rates as recommended is.desirable to be implemented to the
maximum extent possible but it is also necessary to consider eventual
difficulties in enforcing the increase of existing rates due mainly to
political constraints. The allocation of necessary fund of MPKS
shonld alternatively be considered if the impleméntaﬁion of such rate

increase is failed.

General-tax'rates revenue ‘among the items of revenue of the Municipé}ity
is the major source of revenue, as stated earlier, on the rental value
of the properties. - The nature of the revenue being levies on property
values, it may:be-permissible to consider use of a part of such'revénue
for sewerage system'servicé in o6rder to make the financial planniﬁg
viable, even though it may be less equitable as the revenue is obtained
from whole municipal area while the benefits o0f such revenue accrue to
only limited area provided with sewerage services. However, such pro-
vision of fund derived from the general tax rates may be justified, on the
basis of sodial investment for improvement of general health and saﬁitaw

tion of the community as-a whole.

The combination of the above two financing sources, namely, -
sewerage charges on-useré and tax rates revenue either from property’
ownérs or allocation of fund of KPKS.is therefore cénsidered to ensﬁre
the best mean on the basis of equitable and practicable considérationﬁ

taking account of both the user and nonuser beneficiaries.

In order to eénsure revenue from the direct users, which will con-
stituteESUBStantial source of financial sSupport, serious consideration
should be given to -enact reguldtion in effect to make connection' man~ -

datory whenever services are made available within 30 m (100 ft) of



‘property, and moreover, that the sewerage charge be collected whether
connected or not connected. Such artangement for enforced payment.will
likely to overcome customers' initial féluctance to avail sewerage

services, and expedite the comnections, making financial plan workable.

8.4 Ability and Willingness to Pay

The ability and willingness of the potential customners té pay for
the bencefits of sewerage services are measured to gauge the feasibility
of the'financiél independency. The ability to pay is commonly measured
by the ratio of the service charge to the total available income of the
potential customers. If the ratio is smaller, the ability to pay is
greater and maxiﬁum 1imit of the rates commonly employed for sewerage
charge in developing countries is apprdximately two percent. If pro-
posed charge ig under two percent of total household's income, the '
owners df such household are considered capable of paying the proposed

charge.

The willingnes& to pay is not necessarily consistent with the
ability to pay.as it depends mainly on the individual's awareness and
evaluation of the benefits deriving. from the  sewerage services, and
further individuals have common desire to underestimate their capabi-
lity to péy the charges. .The willingness'éf.the individuals to pay
for the sewerage_SerVices méy not be . as explicit as their willingness
to pay for_other utility services including water supply which provide
more wisual and evident benefits while benefits bf sewerage services
are more intangible as represénted by general sanitation and aesthetic
improveﬁents.. The public guidance will be necessary to make the in-
dividuals aware of and recognize such benefits as 6ne of the approaches

to enhance their willingness to pay-..
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a). Users' Ability to Pay

_ A_sample survey Was condudted-in June 1979 for the purposé toe gauge
the ability of potential users to pay the sewerage charge in connection
with household income in seleéted areé repfesenting income level in
pfoﬁect area based oh-the sampling approach. A summary of the survey,

showing a distribution of income levels as well as the average household

income, i1s presented in Table 8.2. As indicated in the Table B.2 fhe
.AVerage-ménthlj household income is M$580. The maximum monthly sewerage

charge within ability to pay would be M$11.6 based on the normally em~

ployed rate of two percent as mentioned in previous paragraph.

b) Users' Willingness to Pay

In the Survey to estimate above willingness to pay people living
in- commercial érea and one story attached terrace houses indicated
rather high degree of willingness to pay of about M$10/month. Some
people, who know the sewerage system that contributes to the . inprove—
ment of saﬁitary condition: of the community, expressed their positive
willingness to'ccoPerafe for provision of sewerage system and show

higher willingness to pay for sewerage service.

It may be expected that households with existing septic tanks of
their own may ke initially reluctant to avail of government sewerage
services.: Howevéf,ronée the sewerage system is. operational, tangible
improvements in the sanitation of the area will be demonstrated and

this should entice more users.

8.5 Financial Projection
'The'nihe sets of loan alternatives are developed, in- order to

secure the fund for initial investment of work required for the First:

Phase Programme,'based on the projected cost estimates of M$22,873,000
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Table 8.2 Household Income Survey {(June, 1979)

Salary Scale | Number of Households by House Type
M$ /month Total I IT LIL v v VI
101 - 200 9 2 1 1 3 2
200 - 300 13 L 2 3 3 2 2
301 - 400 11 2 1 3 2 2 1
g01 - 500 11 2 1 2 3 2 1
501 - 600 7 1 2 3 1
- 601 - 700 4 1 1 P
' 701 - éOOI 1 1
801 - 900 K: 1 1 1 3
901 - 1,000 4 1 2 1
1,001 - 2,000 7 1 2 4
More than 2,000
Total. . 73. . 10 7 12 - .16 18 - 10
Average Income ~ 580 532 460 432 445 685 916
(M%) '
Existing Waste PL, PL, BS, op, BS, PST
Disposal System PST PST PST BS psT
Note: House Type _
" I: Wooden hoﬁse_in.Kampung Area
Il : One étory.attached terxaée house
IIT : Two story attached terrace house

IV : Commercial house

V : Semi-detached houéer

VI : Te:réce_hduse lqcéﬁed in newly

developed residéential area

.BS :; Bucket System

PL': Pit Latrine

¢ CSP : Communal Septic Tank

PST : Private Septié Taﬁk :

RL : River Latrine

OP : Oxidation Pond
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with escalation, as shown in Table 7.8, with due -consideration on

potential key factors of funding sources as follows:

Alternative I-A

Alternative I-B

Blternative II-A.

Alternative II-B

Alternative III-A-

The foreign currency portion of M$5,379,000 is

assumed to be financed by the loan of softer

 terms from bilateral capital sources and local -

currency portion of M$17,494,000 to be financed

by Federal Government loan.

The foreign currency portion is increased to

' M$7,998,000 eguivalent to 40% of project cost

excluding land acquisition cost, and local
currency portion is reduced to M$14,875,000

of above Alternative I-A.

The foreign currency portion of M$5,379,000 is

assumed to be financed by the loan of ordinary
terms from international capital sources and
local currency portion of M$17,494,000 to be

financed by Federal Government loan.

The foreign currency portion is increased to

M$7,998,000 equivalent to 40% of project cost

-excluding land acquisition cost, and local

cufrency portionris reduced to M$14,875,000

of akove Alternative II-A.

The'foreign'cﬁrfency portion of M$5,379,000

is assumed to He.fihénced'by the loan of softer

terms from bilateral capital sources and local

currency portion of M$l4,617,0Q0 to be financed
by Federal Government loan providing the Federal
Government contributes a grant for land acquisi-
tion cost of M$2,877,000 approximately 12.6% of

the total cost.
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Alternative III-B : The foreign currency. portion is increased to
M$7,998,000 equivalent to 40% of project cost
-exeluding land acquisitioﬁ cost, .and local
currency portion is reduced to M$11l,998,000

of above Alternative IIXI-A.,

Alternative IV-A . : The foreign curréency portion of M$5,379,000 is
assumed to be financed by the loan of ordinéry
terms from international capital sources ahd
local currency portion of M$14,617,000 to ba
financed by Federal Government loan providing
the Federal Government contributes a grant for
land acquisition cost of M$2,877,000, approxi-

- mately 12.6%.of total cost. '

Alternative IV-B : The foreign currency portion is increased to
M$7,998,000 equivalent to 40% of project cost
excluding land acquisition cost, and local
currency portion is reduced to M$11,958,000

. 0of above Alternative IV-A.

Alternative V ' : The total project cost is assumed o be
financed by ‘Federal Govermment providing
'M$19,996,000 to be financial by.Federal'
Government loan and land acquisition cost of
M$2,877,000, dpproximately 12.6% of total

cost to be subsidized by Federal Government.

With nine sets of loan alternatives described above, further
detailed financing plans are developed with the following components
in mind in order to find most viable financing schedule with the

least financial burden on the part of MPKS.
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(1} Frund Requirements

The capital'cbst'for-the'Fiiét Phase Programme from 1981 to 1986
and operation cost ffoﬁ'lQBl to 1991 only, for the purpose of determin-
ing fundlng requ1rement, are summarized in Table 8.3 through 8.5. These
cost include the allowance for price escalation of 8 percent per anrum

on the costs estlmated at 1979 prlces.

(2) Loans

Assuming that MPXS has not own fund to meet the capital costs of :
the project, the international as well as domestic loans are considered

in accordance with the nature of the required fund.

The loans from the intérnational capital sources as well as bilat-
eral capital sources are assumed to providé-funds for foreign currency
portion’ of the prbject cost while the Federal Government is assumed to
furnish more softer loans for the local currency portion of the project
costs. As the estimated foreign currency component of the project cost
is significantly.small equivalent to only 24 percent of total cost, the
alternative financial projection is attempted on the assumption that
above international lénding'agencies would not limit the loan to the
foreign currency portion*bnly but: extend a loan to a part of local
currency portion when local durrency is hot’sufficiently available and
particularly whén local procurement is doné for those of-foreign origin.
The alternative flnanc1a1 prOJECflonS, therefore, incorporate the
forelgn exchange component equlvalent arbitrarily to approxlmately 40

percent of total’ project costs excludlng land acguisition cost.

The exemplified terms of above international and bilateral loans
are assuméd Erom the current lénding practice of each lending agency
for the development project in Southeast Asian regions inclﬁding
Malaysia; The loan of ordinary terms from international -capital

source is aésumed to be made at 8 percent pér annum, 20 egqual annual
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repayménté after 5 yeafé grace period. The loan of Softer terms from
bilateral capital sources is assumed to.be made at;3.25 percent interest
per annum, 30 équai_annualrpayments after 5 years gface peridd.' The
Federal Covernment ioan is assuméd to be made at 6 percent intérest per
annum and 30 equal annual repayments after 5 years grace period. Thé
Féderal Government is éltérnatively assumed to furnish a grant to meet
the land adquisition.costs'since substantial portion of such land aéquim
sition (approximately two~thirds of total land acquisition) is schemed
to meet a potential neéd and such costs are coﬁsidered.to be iinked with
social costs. (Ref. Alternatives ITII-A, III-B, IV-3A & IV-B) The dis-

bursement of loans is assumed dictated by annual capital requirement.

The deferred payment of interest in addition to deferred payment
of pringipal during the grace period {(construction period} or the loan
is aséumed ﬁo reduce the significant financial burden which the execu-
tive agency would othérﬁise be fequired:to assume. Such interest is
recommended to be charged to opevation after the grace period when

construction is completed and sufficient revenue is generated.

(3) Depreciétion

Depreciation allowances are estimated by applying the composite
depreciation rate of 2.5% to the completed fixed assets in service.
The above description rate is calculated based on the estimated life

and the estimated investment for each category of sewerage systems as

fellows.
' : . _Depreciation Tnvestment _
Category Est%mated ‘Rate Distribution (a) x (b}
: Life .
. o {a) {h)
Sewers, ponds 50 years . 2% © gs.as - 1.768%
and structures : . _
Equipment and 15 years . '6.7% 11.6% 0.777%
machine _ R ST
Composite Rate  2.545%
’ = 2.5%
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(4) Revenue Projection

Sewerage charge at 70 percent of water lel equ1va1ent tao M$0. l74/m3
for domestlc ~Sewerage rate and M$0.3/m3 for trade waste water rate is
aseumed from 1984 to 1986 to be collected from all domestic and commercial
customers whenever public sewers are made available within 30 m- (100 ft) of

customers_ premlses or connections are made.

The'avéraée monthly water bill per househcold in the prqject area is

M$7 and‘sewerage charge equivalent to 70 percent of water bill will be
apptexiﬁately M$5, approximatelt 0.9 percent of averace monthly house-
hold income of M$580. The rate of 0.9 percent is well within the ability
- of the residents te pay the sewerage charge as indicated in detail in
previous Section 8.4, Ability and Willingness to Pay. The details are
summarised in Table 8.6, Prbjeeted Sewerage Charge. The collection of
sewerage charge is entrusted to State JKR and the collection fee of 2

percent of collected sewerage charge is assumed to be.paid'to JKR.

The unit rate=ef sewerage charge is assumed to increeSe to 90 per-
cent equivalent to M$0.223/m3 and M$0.386/m3 for domestic and trade \
waste water reépectively from 1987 te meet the allowance for assumed
escalated prices. Suc¢h increase of rate is assumed to be justifiable
as the_ability of the customers to pey weﬁld_inereese in'acdbfdenceh
with-general trend of increased wage level-as a fesult of the eontinu_

ing favourable economic deeelopment of the State and the-countfy.

MPKS is also going to impose sewereQthax of 5 percent of annual
‘property value in accordence with previsions of'the Local Govetnment
:Actiahd the Street, Drainage and Building Act since those who ere not

directly using facilities would aleo:receive tangihle or intangible

benefits such as environmental beautification and land value increases.

The allocatlon of fund is also assumed to be pIQV1ded from general
rates fund of MPKS to supplement to sewerage charge revenue. 'The
amount of ‘such revenue is aseumed to- meet the minimum requlrements to

enable the financial plan of each alternative to be viable.
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{(5) Minimum Reguirements for Financial Feasibility

- In Comparisoﬁ ﬁith other public ﬁtility SySteﬁ worksg, the sewerage
works normally entails large capital investment and ekpeﬁsive cost'for
subsequent operation and maictehanCe_of the completed facilities, while
éossible sources of revenue to be derived from individual users are less
subStantisl-in amount. It is, therefore, difficult to expect a net pro-

fit as reguired normally for the remunerative commercial enterprises.

The revenue should be projected, however, at least to cover cpera—
tion expehses ahdfdebt-service payment as the miﬁimum'reqhirement to
ensure the viability of the sewerage project, otherwise the project
operation woﬁld be suspended due to shortage of cash.available for
operation. In this context the annual revenue'for each alternative is
schemed to project the cash flow suFf1c1ent to cover the annual debt
service payment and operation and maintenance expenses w1th minimum of
cash surplus at the ends of the years to cover at least four months'

operation and maintenance expenses of the following years.:

{(6) ' Other Supporting Requirements

a) The connections of public sewers with all domestic and
commercial pfoperties are assumed to be made as soon as
public sewers are made avallable within 30 m of the
propertles. The cost for such connections and pertlnent
Plumbing and replumbing would be borne by the property

~owners and such costs are not included in the financial

. projections.

(b) The costs for construction of local sewers as well as
c0nnectlons 1nclud1ng plumbing and replumblng in the
development areas are assumed to be borne by developers

and such costs are excluded from the flnanc1al prOJectlons.
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{¢} A revolving fund is_recommenaed to be-set:up'to provide
loan assistanceé for customers who would face financial
difficulties to pay for the costs of connection, plumb-
ihg and replumbiﬁg. ‘The loans from such- fund are
recommended to be méde“repa&able'over 6 years including
interest of 5 pércent per annum. The fequired amount
of such fund-will be aséessed only after éeﬁers are
exfended, and therefore, it ié‘not included in the

financial projections.

8.6 Evaluation of Alternative Financing Plans
(1) Evaluation Criteria

As indicated in the financing plans, nine alternatives are developed
to be on the financially viable base.  The amount of reguired operating
revenue in each financing scheme is, therefore, estimated to provide
annual cash surplus sufficiéﬁt, if accumulatéd, to cover at least four
months® operating expenses of the following years. The required amount
of sﬁch operating revenué are affected by the debt service rééuirements
(payﬁent of interest and principal of loan), and cohsequently MPKS's
‘contribution to Supplement-the operating revenue is differént_in'res~
pective alternatives due to the different lean condition as shown in
financial statements. Such required  contribution from the MPKS may
be the vital factor to select an acceptable alternative scheme to

suit to the financial capability of MPKS.

There ére_other factofs to assess aﬂequacy of the financing plans
of.the project such as net income and reétained earnings (adcumulatéd
net ihcome). The estimated_figurés of net income indicate that the
operating revenues-aré sﬁfficient enough .to cover opéréting‘expenses,
amortization 6f ioan interest-and piincipal, and the dépreciation cost

of “the plant and facilities. The net loss of income is mainly derived
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. from the’éoﬁerage of deprecgiation: cost and should not be construed'to
invalidate the demonstirated financial feagibility since: the annual
operating expenses and debt service payment are met by annual operating
revenues. The summarised compérisdn of the altefnatiﬁe plans has been
attemQted as shown in the following Table 8.7 to help explore the most

écceptable alternative.

{2) Conclusion

A= shown in Table 8.7, Comparison of Financing Alternative Plans,
Alfernafive III—B.will-require the least financial contribution from
MPKS's allocation Fund due to combination of financing loans of softer
terms, i.e. lower intérest rates and longer repayment period. . Assuming
that -the project implementation is dictated mainly by the MPKS's finan-
‘cialicapacity and the least financial burden on MPKS, Alternative TII-B

appears to be best financial schene.

It should be noted, however, that all alternative financial schemes
inclusive of selected Alternative III-B -are based on assumptions for

potential combination of loan.

The selectea Alternative ITI-B should, therefore, not be considered
exclusive for the.proposéd'Project and othef alternatives of different
combination of loans as specified in previous. Section 8.5, Financial
Projection should be considered in compliance with=actual needs as
exemplifiéd‘by_a_case in which the loan from bilateral capital sources
can not be.effeétuated and loan from international caﬁital sources is
ensured instead. 1In such case Alternative IV-B should be considered
as the second best alternative financial scheme which reqﬁires'the
least fiﬁanéial;cbntribution from MPKS among those alternatives with

loan from international capital sources.
The detailed financial. statements for Alternative III-B are pre-

‘sented in tﬁe-following Tables: 8.8 through 8.10. - The financing plans

' for other Alternatives are pfesented in the Annex 6.
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