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I.

1.1

(1)

Phased Improvement

Background of Phased Improvement

Design Principles Applied in the Master Plan

The

design principles of sanitary landfill development and

operation in -the Master Plan are. established so as to

satisfy the following standards, guideline, etc.

a. DOE Standards

- Recommended Code of Practise for the Disposal of

Solid Waste on Land.

Environmental Quality (Sewage and  Industrial

Effluents) Requlations 1979,Reqgulation 8 Standard-B.

'In Regulation 8, inland waters are divided into two

éreas; i.e, Standard-2a catchment.areas and Standard-B
catchment areas. Standard-A areas are set  for
proﬁection of water supply intakes for the purpose of
human ~ consumption including drinking. Proposed Kuala
Muda and Pulau Burong disposal sites afe not located in
the upperstream of_water.supply in;akes. Therefore,

Standard-B  is applicable. The parameter limits of

" effluent in Standard B are tabulated in Table 1.1-1

‘A Guideline on the Storage, Collection, “ransport and

Disposal of Solid Waste in Malaysia, 7Technical Unit

~of Local Government Division, Ministry of Housing and

Local Government.



C. Other aspects considered in the design

Social acceptability on . noise, 1ittérihg, Landscape,

odor, etc.
ii. Eco-system acceptability

iii. Operational acceptability



Table 1.1-1 Parameter Limits of Effluent of Standard B

. . Standard
Parameter S Unit B
- A1) Temperature o] 40
"(ii)rpH Value _ 5.5-9.0
(iii) BOD at 20 C mg/ 1 50
{iv) COD R mg/sl 100
(v) Suspended Solids mg/1 100
(vi) Mercury mg/ 1 0.05
{vii) Cadmium mg/l 0.02
(viii) Chrowmium, Hexavalent mg/ 1 0.05
(ix}‘hrsenic_ mg/l 0.10
‘(x) Cyanide mg/l 0.10
(x1) Lead mg/ L 0.5
(xii) Chromium, Trivalent g/ 1 1.0
(xiii) Copper ng/ 1 1.0
'(xiv}'Mangaﬁese mg/ 1 i.0
(xv) Nickel = mg/1 10
(xvi} Tin mg/l. 1.0
(xvii) Zinc mg/ ! 1.0
(xviii) Boron mg/ 1 4.0
(xix) lron (Fe) mg/ 1 5.0
{(xx) Phenol - mg/ 1 1.0
(xxi) Free Chlorine mg/l 2.0
(xxii) Sulphide mg/l 0.50
(xxiii) mg/ 1 10.0

(2) Request for Phased Improvement .

0il and Grease

The realization of the sanitary landfill level set up in the

Master Plan is highly desirable in view:of environmental

preservation, -social ahd'operational'acéeptability.

It is,

however,; unavoidable to overcome the following financial

" difficulties in achieving the Master Plan targets.



a. Large capital investment _

The capital investment on the development of Kuala Muda and
Pulau Burong saﬁitary landfills for Phase' 1. is  to be
estimated .very. lérqe for thefCoungil, i, e. 24.3 million
ringgit including Cost_of 1andfill_eqdipmeht‘

The éouncil however, has no financial source available for
this this development at present. .it ;is therefore,
necessary to obtain financial support from the Federal

Government to materialize the development.
b. Great increase of disposal cost

In case sanitary landfill of the Master”Plan_iS' intrqduced
in MPSPE, dispdéal cost, which includes 'depréciétion expense
and bperation/maintenance costs will increase significantly

as shown below.

Annual Disposal Cost ($1,000) 130 2,978 5,546

Unit Disposal Cost ($/per.ton) ' 1.9' 22.4 22.4
In view of the above, it should be emphasized that the
~realiwmation of the planned sanitary landfill within the
pfop@sed time frawe reguires the satisfactory commitment ' on
the following improvemenis proposed by the Master Plan.

i. Reduction in collection and haulage cost

ii. Reduction in street/drain cleansing cost

iii. Increase in revenue from commercial waste collection

colleqtiqn and disposal fees,



(1)

In addition to the realization of the proposed improvement
subjects, for the materialization of of . sanitry landfill,
Federél, ‘State and Logal'Governments have bheen discussing
about finandial'probléms faced by MPPP and MPSP.

Considering ' the magnitude of the project .cost, it was
requested by the MalaySian gide at the Technical Committee
meeting that the Study Team should examine the possibility

of = the phased improvement of the Master Plan targets in

‘order to mitigate the financial burden on MPSP.

Level of Sanitary Landfill Development and Operation
Presentation of Sanitary Landfill Level

In .résponSE' to the request maae by the Malaysian side at
the Technical Committee meeting, the Study Team presented
the following four levels of landfill - development and
operation from present landfill to the Master Pian target.

(See Fig.1.2-1, 1.2-2 and 1.2-3)
a. Level 1; Controlled Tipping (Present Level)

i. Target

— Introduction of controlled tipping

iti. Level to be achieved

~ Establishment of access to site

- Introduction of cover materials in order to
prevent fire and to lessen blown waste and rank

odor

— Introduction of inspeétion, control and

operational recording system of incoming waste



b. Level 2; Sanitary Landfill with a Bund and Daily Soil Covering

i.

ii.

Target -

- Introduction of sanitary landfill
Level to be achieved

— Establishment of site boundary _in order to

distinguish the disposal site and  to eliminate

scavenging
- Execution of sufficient cover over waste disposed

~ Establishment of disposal site by the construc-

tion of enclosing bund

- Introduction of divider between present - landfill

area and working face

- Bstablishment of drainage system in order to
divert stormwater and seepage from surrounding

area and to reduce leachate

- Introduction of - environmental protection
- facilities in order to lessen direct - impact - on
_surroundings such as buffer zone, litter control

and gas removal facilities

- Introduction of semi-aerobic sanitary landfill .

by the installation of gas removal facilities

- Introduction of amenities for the staff.



c. Level 33 SBanitary Landfill with Leachate Circulation
i, Target
~ Establishment of leachate control
ii. Level to be achieved

- Bstablishment of leachate control by the
installation of leachate collection, cycling and
monitoring facilities

- Establishment of Semi“aerobic'éanitéry-landfill in
order to facilitate the stabilization of waste
disposed through the active decomposition in semi-~

aercbic condition

- Establishment - of dust prevention system by

'iﬁtroducing water sprinkling.
d. Level 4;'SaPité;y Landfiil with Lééchaté Treatment
Ti. Targe£
—_Establishﬁent of leachate treatment
ii. Levellto be échieved

- Establishment of leachate treatment by the

installation of oxidation pond

- Establishmeﬁt of séepage control by the sealand

~(liner),



(2]

(3)

Outline of Sanitary Landfill Development and Operation

The above mentiocned level of sanitary landfill development
and operation are described and tabulated in Table 1,2-1.
The prospective levels of sanitary landfill development and
operation in 2nd, 3rd and 4th level are illustrated in

Fig.l.2-1, 1.2-2 and 1.2-3 reépectively.
Environmental Issues
A comparison on the environmental level to be achieved by

each level of sanitary landfill development and operation is

made and tabulated in Table 1.,2-2.
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Table 1.2-1 Oukline of Sanitary Landfill Developrent and Operation

Level of Sanitary Landfill

I tems st “2nd grd | 4th . Remarks
Level Leve) | Level | Level
1. Site Development
Works
1.1 Main'Facjlities
a. Enclosing Structurd
i. Enclosing Bund O K¢’ 1.0 :
ii. Divider A 0 0 A means
_thataa bund
}slmadg'of-"
'ddﬁstruotion
demolizsion
_ _ and earth
t. Drainage System o
i. Surrounding Drain O O O
ii. On-site Drain o
(Surface Water) O e 0 The drain .
' is for the
-8ite which
is not used
_ for landfill
iii.On-site Drain
{Underground
Springs) 0 o | O If necessary
iv. Drain for : L
" Reclaimed Aren G O O
¢. Access
i. Approa_(:h lRoad O O Q ' O
ii. On-site Road O 9] O )
iii.Others O O O O  Improvement,
' of existing
- road network -
| for '
acceséing'
~to the site

Note: (O means the facility is necessary.

19—




__“2/

Level of Sanitary Landfil)
ens (st Znd ard 4th Remarks
Level Level | Level | Level
1-2 Environment, '
Protectlion
Facilities
4. Buffer Zone O O O
ii Litter Control
Facilities A O O Movable
ijj.Gaszémoval fence, ete.
Facilities A Q- O
iv. Leachate Collection
Facitities _ ' @] O
v. Leachale Cycling
Facililies O O
vi. Seepage Control
Facilities O
vii.Leachate Treatment '
Facilities O
1-3 Buildings and
Accessories
i. ®ite OfTice A A O O
ii. Weigh Dridge O 0 O O
iii.8torage Building O e
iv. Safety Facililies O O O Gate,: fence
' lights, ete.
v. Fire Prevention
" Faciltities A O O Watertank,
extingui-
sher, eto.
vi. Monitoring
Facilities O O Monitoring
: o : well, eto.
vii.Car Wash 0] -0 '

__13.u




Y

Cpevel of Sanitary Lapdfill

1temns " 1st 2nd 3ra 4th Remarks
Level Level Level Level
2. Equipment
i. Landfill _ _
Equipment Q Q o Q _
“ii. Others QO ‘Q  {water . truck,
Inspection
Vehi cles,
o ete. '
3. Operation and
Maintenance
3-1 Operation . _
a. Personnci _ O O O O
b. Cover Material A Q - O O A means
: insufficient
: op’efé tion
¢. Utility '
i.  Fuel ') o} O Kelp
ii. Water O O 0
iii.Electricity Nii O 0
d. Chemicals
i. lonsecticide O Q o O
ii. Monitoring
Chemicals '®) o
e. Olhers O e O Dévid_er,
drain for
reclaimed
area,
leachate

collection
pipes, ete.




._._..4/

_!.eyél of ‘Sanitary Landfill
I Lems 1sl nd ard 4th lkemarks
_ Levol Level Level Lavel
3-2 ‘Mainlenance
i. Main Facililies @) O O
ii. Environuien[.
Protection
Facilities O O O
jii.Buildings and .
_ Accessories O Q Q O
iv. Eguipment O O O O
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1.3 Phased Improvemenl
{1} Preliminary Estimates of Project Cost

After the selection of the most suitable alternative for the
Master Plan, Pre-EIA and soil investigations were _carried
oﬁt on KMDS and PBDS., As a result, the following major
aspects are realized regarding the developmenf of KMDS and

FBDS,

a., It 1is suggested by Pre-ETA that a leachate effluence
outlet from a retention pond should be éet up in the
sea (LWL should be deeper.than 50cm. ) out of the légoon .
and mangrove forest so as not to have effect on fauna

which lives in the lagoon and forest.

‘b. " The result of soil investigation shows that there is
more than 10m dépth of marine clay layer that exists
under the bottom of KMDS and PBDS. The permeability
coefficient of marine clay is very low
1.0.107® to 1077 cn/sec. This indicates that
seepage control facilities at the bottom of KMDS and

PBDS are not necessary. -

Paking the above aspects inte consideration, a rough

estimate of the First Phase project cost is made as follows.

- Second Level 7.6 million ringgit
~ Third Level 8.1 million ringgit
- Fourth Level - 23.5 million ringgit

"However, this estimate has been based on the cost utilized

in the Master Plan, Detailed estimates are shown in the Chapter 3.

— 19—



{(2)

Selection of Sanitary Landfill Level

A Technical Committee meeting was held on the 21st February
1989 in Kuala Lumpur to mdinly discuss the draft. Preliminary
Environmental Impact Assessment (Pre~EIA) report for the
projeét prepared by the University Sains Malaysia (USM)

incorporating the findings of JICA Study Team.

After much discussion on the subject, the Committes decided

that the 3rd level sanitary landfill was acceptable and that

" the 4th level would be introduced accordingly: for MPSP, it

would be introduced from Phase 3 onwards.
The reasons are described as follows:

a. The USM Study Team presented the draft preliminary EIa
report concerning the proposed dis@osal sites of Kuala
Muda  and Pulau Burong. The Team concluded that the
ecological and social impact from the implementation of
the 3rd level saniﬁary landfill as prepared by the JiCA
Study Team would be minimum in light of the organic
loading of préﬁicted eff}uenf and the mitigation
measures to minimise the impact taken by the:JICAIStudy

Team.

" b. Fourth level is set up to satisfy the design principies'

such as the DOE standards.

According to the financial evéluation,_ even if
improvements.in callection and cleansiﬁg works propoéed
by Lhe Study Team are achieved, it is not feasible to
materialize fourth level of landfill for the first

phase project of KMDS and PBDS..

c. In case that the improvements . to collection and
cleansing works proposed are  achieved, it  is
financially feasible to execute third level for the

first phase project of both KMDS and PBDS.



There is no significant financial difference belween
second and third level of landfill. However, the
environmental level to be achieved by éach level of

landfill will be significantly different.

In addition to the above, because of low permeability

~of bottom soil in KMDS and PBDS, there would be very

little impacts on underground water.

Furthermore, leachate is able to be monilored. In case
leachate to be discharged affects the surroundings, the
construction of leachate treatment facility-is' encou-

raged.

{3) .Concept Plan of Proposed First Phase Project

&,

Alternatives

Prior .to the preliminary design, a concept plan of the
first phase project should be made to ensure efficient

usage of the site up to year 2005, The basic

‘conditions for the preparation of the concept plan are

summarized as follows,

__21 —



Area of 8ite Lagoon
(ha} Inland

Phase I

Disposal 1992-1996

Volume

(lOODm3) Phase I
1997-2005
Phase 111
2002-200%

KMDS *  PBDS
60 © 29,1
17.9
560 664
718 850
697 _823=

incloding

cover goil

including

caver soil

Based on the ahove mentioned planning conditions, the

following ialternatiVes of concept plans for KMDS and

PBDS are proposed and illustrated in Fig.1,3-1 and

1.3-2 respectively.

i. KMDS

FPlan 1

-~ Development and operation starts from the.iniand

area.

~ A leachate outlet is planned to be set up  in

the sea out of the natural bund.



——

LEGEND

Site Offlce
Buffer Zonae

Bund
Approach Road

Draln
Bund ¥ith Rock Armour

retention pond
Bifluent Qutlet

Fig.1.3-1 Concept Plan for First Phase Project of KMDS

,.,.23_._



Plan 2

Plan 3

1i.PBDS

Plan 1

Plan 2

In order to maximum use of the 1agdon site, .
development and operation starts @from the

westefn part of the'lagoon,
an  enclosing bund is planned to be constructed

only for the use of Phase 1.

Since it may be relatively. easy. to obtain

neighbouxhood consensus, " gevelopment and opera-

‘tion starts from the eastern part of the lagoon

sike,

an enclosing bund is planned to be ccnstructea"

to be used in Pﬁasé T,71 and IIX.

Development and operation starts from the

northern part of the BFR {Byram Forest Resgerve)

Reguired height of landfill up to 19§7 is 1.5

meters.

Leachate outlet is planned to be set up in

Sungai Tengah,

Develppment  and operation ‘starts from  the

southern part of the BFR,

o4



Site 0ffice
Bund
-Apﬁroach Road

EreereTre Drain

£8 retention pond
— Bffluent Gutlet

Fig.1.3-2 Concept Plan for First Phase Project of PBDS



~ This is a plan which uses the BFR site until
year 2005, Required heiqht_of landfill. in Phase

T is 10 meters,

- Leachate ‘outlet is set up in the- sea -out of

mangrove forest.

Plan 3 _ .
- Landfill starts from the southern part of the

BFR,

- However, landfill height for Phase T (up - to

1997) is maintained at 5 meters.
- Leachate - outlet’' is set up in the sea out of
the mangrove foresf.
Comparison of alternatives
Comparison of alternatives for'cbncept plans for KMDS

and PBDS are made and'tabulated in Table 1.3-1 and

1.3-2 respectively,

'._Selegtion of concept plan for KMDS

Based on the comparison, Plan 1 is selected as the
concept plan for the first phase project’of'KMDS.

The reasons are summarized as follows,

i. It requires the least capital investment in the
firs? phase., It is therefore,'the‘most suitable plén
fox MPSP which is suffering from financial problemns

at  this moment.

—26—



Tahie 1,3-1

L Comparison of Corcept Plan for KHDS First Phase Profect

item

Plan 1}

Plan 2

S

Plan 3

® Possibillty of
Land Acquleition

It iz necessary to acquire
the private owned land

vithin the site;

~ In order to construct 200
weter length of approach
road, it 1s. necessary teo

acquire nev Jand,

- In order to construct 200

meter of approach road,
acquisition of nav land is

Recasgary.

(@ Possibility of

Gotting Neigh-

bouring Consen-
sug

Since the site is

ralatively far from

rosidantial area, it ia
rather easy to cbtsin

neighbourhood consensus.

- Since the site is ir closa
ptoxiéity to lov cost
housing and PERDK'hohsing
déveiophané project, it
.way ba difficult to acquire

neighbourhood consensus.

Since the site is
relatively far from
residentlal area, It is
Tather sasy to obtain

neighbourhood consensus.

@ Compatibility
vith Reglonal

Developaent Plan|

= No ‘spscial plan

P

~ PERPA 18" devaloping a
housing coaplex.in the
opposite side of the road
to Kuala Huda.

- Ko apecial plan

@ Econokic Feasi-
biliey. .

= Rough estizmate of gite -
developaont cost is 2.3
sillion ringgit.

- Rouzh -estimste of eite
developrent cost is 4.1
million ringgit.

~ Rough estimate of sité
. developaent cost is 6.2
willion ringgit.

® Environmental
Accéptsbility

- Since discharge of leachate]
into Sungai Huda is not
accepted environmentally,
leachste outlet is in the
gea, out of the natural
bund, ) ‘
Buifer 7one is necessary

in ths western and southern
part of the site.

Die to extremely poor
' gfounﬂ cendition, sanitary
landfill operation in the
lsgoaﬁ may be quite
difficult,

Buffer zone is necesaary
.in.the'nufthern parflof the
alte,

Leachate outlet is in the
sea, out of the natural
bund, .
Special aessure is required
for the érevention of '
environpental hezard to the

low cost housing,

Due to exironaly poor
ground condition, sanitary
landfil] operation in the
1sgoon may be gquite
difficult,

- Buffer zone ls necessary in
the northern part of the
sits.

l.eachate outlet is in the
gea, out of the natural
bund,

Special measure Ié required
for the prevention of
environgental hazard to the

low cost houslug.
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ii.

iii.

iv,

Although part of  the site is owned by private
persons} it is rather éasy to 'get neighbourhood
consensus ¢ because the site for Phase I is

relatively far from residential-area.

sanitary landfill operation at thef_laqoon Ray
be quite difficult becauée of extremely pon grdund
condition., It is therefore, recommended’ for MPSP; -
which has no éxpériénce in sanitary landfill opera
tion, to obtain as much experience-as possible':at
the inland site where operation 1is ~ relatively

easier.

Objections may come from the residents in Kampong
Kuala Muda in Phase TT and III project.
Experience obtained from the first  phase projéct can

e utilized fully te face such objections.

Selection of concept plan for PBDS

Based on the comparison, Plan 3 is selected .as the

concept plan for first phase_projectg of PBDS. The

reasons are summarized as follows..

i,

it requires the least «capital investment ang
operational cost in the first phaéé. It is
therefore, the wost suitable plan for MPSP  which -

guffering. from financial problems'aﬁ this moment.

If the ultimate-use:Df.coﬁpleted'laﬁdfill_at the
B?R is " a’'farm and is able exchange it wi£h the
existing .farm . in - Pulau Buroﬁg,..all ‘of Puléu
Burong site is then able to He used, in additioﬁ

to the BFR.

—9g



Table 1.3-2

Comparvison of Concopt Plan for PBUS First Phase Preject

I'tem

Plan 1

‘Plan 2

Plan 3

(D Possibility of
Land Aeguisition|

- Nothing special

- Nokhing special

- Nothing special

@ Poasibility of
Getting Neigh-
bouring Consen-

aus

- Nothing special

~ Nething special

- Nothing special

@ Compatibility
vith Rtegional

Developgent Plan

- Since only the BFR is wsed

as landfill site in the
lan, the completed

" landfill will be 7.5 meters|
higher than the surrounding

area,

- Since only the BER is used
as londfill site in the
plan, the completed
lendfill will be 10 meters
higher than the surrounding]

area,

- If the exchange of the
completed landfill eith the
extsting fare in Pulan
Burong is realized, it is
possible to reclaim both
sites up to the same level.
fter coﬁpletiun of the
landfill, reclaimed land
vil! de higher than the se
level, Thus, the tidal gatd

beconss redundant,

® Econo;.ic Feasi-
hility

Bough sstieate of site
development is 2.7 millien
ringgit. '

Due to higher sount of
enclosing bund, operatipn

cost 15 relatively high.

Rough sstisate of site
developuent is 3.0 million
ringgit.,

Due te higher mount of
enclosing bund, o?eration

cost is relatively high.

- Rough estimate of site

developuent is 2.7 million
tinggit.

Since landfill height is
the same as bund helight,

operational cost is

relatively low,

® Environmental
Acceptability

Bffluent from leachate
outlet into Sungai Tengeh
soy affsct the fishery
iives.

Leachate outlet is set up
in the sea, out of the

mangrove forest,

- Leachate outlet is set yp
in the sea, out of the

aangrove forest.
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(4)

iii. In case . thét _the above~mentioned exchange is
materializes the BFR site.is able to be rreGlai@ed
to the same height as that of Pulau Burong. - Thus,
it 'is not necessary to reclaim'tﬁe BFR ~ site 10

meters higher than the surrounding area,

iv. Leachate outlet is set up in the sea, out of the
mangrove forest so as to avoid discharging

leachate into Sungai Tengah.

Phased Improvement

As'mentioned above, the 3rd level sanitary landfill selected:

for the First Phase of the KMDS and PBDS.

Fufthe;moré, it is unrealistic from the financial Qiewpbint
to construct all the facilities related to the KMDS and
PBDS, which will cater for the disposal demand ubto 2005, in
Phase 1. therefore,  the master plan for MPSP will be

implemented in the following three phases.

a. Phase 1

The plans for KMDS and PBDS are shown in Fig. 1.3~3 and
1.3-4 respectively,

.

Level of Sanitary Tandfill Third Level

Construction Completiocn Year 1991

e

Commencement Year of Laﬁdfill } January, 1992 Opération

Final Year of Landfill

Operation December, 1996

Design Disposal Amount : KMDS: 210 tons/day (1996)



Design Landfill volume

Landfill 8ite Area

Site Development Cost
(includihg equipment }
Unit disposal Cost

{excluding depreciation)

Phase 2

The plans for KMDS and PBDS

1.3-6 respectivély.

Leqél of Sanitary Landfill

Construction Completion Year
Commencement Year of Landfill

 Fina1 Year of Landfill

' Operation

‘Design Disposal Amount

Design Landfill Volume

Landfill Site Area

___31_

as

PBDS: 250 tons/day (1996)
KMDS: ‘0.56 million m3
PBDS: 0,66 million m3
(total volume between
1992 and 1996 including
covering soil) _

KMDS: 17.%ha (In land)
PRDS: 16.7ha
KMDS: 3.3 million ringgit
PBDS:

6.7%/ton

3.6 million ringgit

are shown in Fig. 1.3-5 and

"

X

Third Level

1996 N

January, 1997 Operation
December, 2001
KMDS: 264 tons/day (2001)
PBDS: 312 tons/day (2001)
KMDS: 0.72 million m3
PBDS: 0.85 million m3

(totél volume betwaen

1997 and 2001 including

"Qovering soil)
KMDS: 30ha {lagoon)
PBDS: 23.7ha

{Pulau Burong included)



C.

Site Development Cost
(including equipment)
Unit disposal Cost

(excluding depreciation)

Phase 3

The plans for KMDS and‘PBDS

1.3-8 respectively.

Level of Sanitary Landfill

Construction Completion Year

Commencement Year of. Landfill

Final Year of Landfill
Operation

Design Disposal amount

besign Landfill volume

Landfill Site Area

Site Development Cost
(including equipment}

Unit disposal Cost

A{including depreciation)

KMDS: 4.3 million rihggit
PBPS: 1.5 million ringgit
608$/t0n

are-shown in Fig. 1.3-7 and

Fourﬁh Level
2001 '
January, 2002 Operation:

Deéember, 2005 _ :
KMDS: 311 tons/day (2005)
PBDS: 368 tons/day (2005)

KMDS: 0.70 million m3
_PBDS: 0.83 million m3

(total volume betwean
2002 and 2005 including
covering s0i1)

KMDS: 30 ha (lagooﬁ)

PBDS: 23.7 ha

{Pulan Burong includéd)
KMDS: 7.9 million ringgit’
PBDS: 9.5 million ringgit
11.7 $/ton
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(5) Outline of the First Phase Project

Outline of the First Phase for KMDS and PBDS project is

'-summariZed and tabulated in Table 1.3-3.

Table 1.3-3 Outline of the First Phase Project for KMDS
and PBDS

KMDS ?BDS " Remarks

a., Main facilities

i. Enclosing structure

- Enclosing bund

o0
00

-~ Divider

ii. Drainage system

- Surrounding drain - O

00

- On-site drain _ O
{surface water) _
- On-site drain ' C) C)

(underground spriﬁgs)

- Drain for reclaimed O O
area
iii. Access : Only asphalt
- Approach road X C) pavement for
~ On-site road : O O PBDS

— 3 g



b. Environment protection

facilities

- Buffer ZONEe
- Littér control
facilities
~ Gas removal facilities O
~ Leachate collection O
facilities |
~ Leachate cycling C)' @
facilities |
- Leachate cutlet O
- Monitoring facilities O
¢. Buildings and accessories
- site office O
- Weigh bridge O
- Garage and storage building (O
~ Safety facilities 0O
- Pire prevention facilities Cj
- Utilities G

d. Equipment

i. Landfill eguipment
-~ Bulldozer Lo O
G

- Hydraulic excavator

ii. oOthers
-~ Water sprinkler truck G O
~ Tnspection vehicle : O .()
Note : (O ; With
X ; With out



A1)

Topugraphical Survey and Soil Investigation
Topographiéal Survey

survey works

The tépogréphical_survey'works over the proposed KMDS and

PBDS was contracted out to a local survey company. The
survey covered an area of 14% hectares in KMDS and 140

héctares in PBDS.

- &.. .-Method of survey

The methods of survey adopted over each site are as

follows:

For KMDS:-

i Levelling
Sprit levelling was used for height control .
All spot levels of the site are based on the
Survey Department Bench Mark BA 1316 located at
culvert No. 3/12 along'th&'Penaga to Permatang
Rendahari Road.

ii, ‘Traversing
.The_method of traversing used was EDM
traversing. The coordinate system used is the.

Cassini Projection with ‘the origin at Fort

Cornwallis;-



iii.

Connections were made to proven-boundary;marks
from which the Cassini coordinates were
derived. A loop traverse cloge was done for
each netwark and where poéSible as a check
another connection was done abt the extreme end

of the site,
Tacheometry

For the purpose of spot heighting and picking
up of topographic details such as houses,
drains and, bunds, the method of techeometry

was employed.

This entails the use of a théodolite ana
levelling staff. Bearings and general.numbers

were read and from these.the location and
height of points were derived, All bearings

are based on Cassini grid bearings.

For PBDS:-

i.

ide

Levelling

Spirit levelling was used for height control..
The datum for the'spotrlevels for the site is
the Survey Department Bench Mark BM 603
(RL1.972m) located at Bridge No. 60 along the
railway line between. Parit Buntar and Pinang
Tunggal,

Traversing

The method of traversing used was EDM

traversing, The coordinate system used is.the;

—42—



. Cassini:Projection with the origin at Tort

Cornwallis.
iii, Tacheometry

For the purpose of spot heightinq'and picoking
up of topographic details such as houses,
drains and bunds, the method of tacheometry was

employed.
{2) Results of Survey
Final plan.for Kuala Muda is shown as attached maps
JP/SS/PG/22/KM1&2._ The final plan for Pulau Burong is

‘shown as wap JP/B%/PC/ZQY?Bl&Z. 8ll maps are at 1:2000

‘scale.

Thé:cOQrdinates of each TBM as well as its elevations are

shown below.

TBM KM Coordinates Elevation

(KMDS) - mrmmmee e e e e e e e
Ni{m) E{m} (m}

No. 1 16408, 41 115,66 1,761

No. 2 16450.95 449,98 1.769



TBM KM Coordinates B Elevation

(PBDS)  mmmmmmmemeomem——emo—ee e
N(m) E{m} (m)
No. 1 ~24546,97 9153.39 1.002
No. 2 ~23653.52 8790, 37 0.662
Note:-

Elevation of TBM refers to the top of the pipe in

concrete.

‘The TBMS locations in Kuala Muda are illustrated in Fig.Z.1-land
Fig.2.1-2.TBMS in Pulau Burong are illustrated in Fig.2,1-3 and
Fig.2.1-4 '

The traverse network at Knala Muda and traverse stations listing

program are shown in Fig.Z,1-H and Fig. 2,1-6+ The same for Pulau -

Burong are shown in Fig.Z2,1-7and Fig.7,1-8.



LOCATION OF T.B.M,s No. ) 1

TBM KM.1
RL 1761 m
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REMARKS: .0

reeenes Pipe in concrete

oo Peg. ‘i

L PHOTOGRAPH OF T.R.M,,
LEFT BANK

__RIGHT BANK

o Fig.Z.l—I:Location of TOH KH-1
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LOCATION O T.B.58,s No. KM 2

b
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Fig.2.1-2 Location of TBH KM-2
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REMARKS: @

1)

Pipe in concrete

........

Goverment Boundary Stone

LEFT BANK

PHOTOGR

DEC W

APH OF T.R.M,.

Fig.2.1-3 Location of TBY JP/IPOI/TP/1337/1

RIGHT BANK

- n
6.

_REDUCED LEVEL OF T.B.M,

o
—

m

il

e T e

REDUCED LEVEL OF T.B.H1.
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LOCATION OF T.B.M,s No. jp/ [P0t/ 1p/1337/2

REMARKS: @)

mmma}rmml m‘ T.B.M,s RiGHT “AN,\

LEFT BANK S e THANK

Fig.2.1-4 location of TBM.JP/IP/13372

REDUCED LEVEL OF T.B.M, | REDUCED I,nvm, OF 5. M
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KUALA MUDA

STATION

[ T N = = I = 5 | Ny X

ECNAY
[ =R

[ S -]
e 3

[ oS I )
[= =R w2

TRAVERSE STATIONS LISTING PROGRAM

N

16699,788
16648.692
16542,828

16491.417

£16428.870

16337.251

16370.897
16290.499
16439.716
16449.,346
16448.,202

16401.670

16295.874

16193,480

16178.694
16188.399
16228.821
16161.692

16119.815 .

16013.891
15864.436

15934.631
15987.910
16177.101 "

E

414,107

- 399,844

300. 441

56.072

144,899

189.733

436,118 -
333,691

500,057
631. 125

841.116
1035.562

1188.742

1199.487

1174.693
533,759
685,242

752,229
884.476

1068,301
1171.584
1255.165

174,327

H

1.836

1.580

2.006

1.621

1,778
1,518
1,805
1.884

" 1.655

1,691
1.548
1.599
1.774

- 1.554

1.054
i.159
1.803

~ 1.533

[.850
1.571
2,037
1.254
1.619
1.805

Fig.2.1-6 Kuala Huda Traverse Stafions'Listiﬁé‘Pfogrém
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PULAU BURUNG

STATION

—— - —— s T} ] O LT D 3 B e

TRAVERSE STATIONS LISTING PROGRAM

N

-24977.015
~24910.539
-24846.912
<24784.486
-24725,420
-24660.350
-24594, 856
-24528,171
-24336,.537
~24142,004
-24179,017
~-236819,172
-23910.681
-23860.825
~-23801,475
~23733.610
-23657,383
-23648.161
-23739.669
-23831.778
-23962.909
-24058,400
~-24155,326
=24252.962
-24351.316
~24450.319
~-24547.674
-24642.735%
~-24718.772
-24899,385
-25092.677
-25256.407
~-25456.929
-25654,894
-25739.148
~-25687.885
~-25620.691
-25555,857
~25491, 138
-25427.8592
-25362.720
~-25208,702
~25235,532
-25171,032
~-25083.641
~24977.575%

Fiz,.2,.1-8 Pulav Burong Traverse Stations Listing Program

I

9487.673
9662.393

9639,564

9714,734
9796.673

9876.615
9955, 495

10034.959

9876.331
9714,827
9665,902
9451,744
9383,036
9277.552
9149,301
9009,936

8858.229

B785.871

B744,152

8705.386

8655.275

625,210
8600.476
8574.,628

8548.417

8561,748
8588.813
8619.614

8644.475

8659,703

8680.711.
.8701.129

8725,.375
8747.852
8795.311
8881.809
8956.145
9032,.858
9109.927
9187.039

9265,588 "

9341.876

9418.956
9496.348 -

8589.814
9487.258



contd 2

PULAU BURUNG'

TRAVERSE STATIONS LLISTING PROGIAM

STATION N E H

13 -23919,172 9451, 744

47 - -23998.388 9359,303 1,488
48 -24079, 445 9301.219 1.488
49 -24183,106 9245.658 1.301
50 . -24252,888 9283,819 1.627
51 ~24358,642 9376.808 i.147
52 | ~24427.175 9304,359 1,560
53 S -24495,227 9230.475 1,542
54 -24562,563 9155,237 1.842.
55. ~24633,327 9164,473 {,555
56 . -24672.345 5189.198 1,262
57 | -24736,544 9112.083 1,447
58 ~24800,627 9034,796 1,633
59 ~24864,800 8957,849 1.763
60 -24928.493 - 8880,514 1,693
61 | -24992,799 8802,582 1,873
62 ~25057.193 8725.643 " 1,918
3% -25092,374 8680.829 -

53— -



2.2 Soil Investigation

(1) Soil investigation works

The soil investigation works were carried out by a local

soil investigation company.

The purpose of the

inéestigation is to obtain subsoil information at. the

sites for foundation design.

The scope of works included the following.

i. Boring of 2 deep bone holes at each site. Their

locations are ‘shown in. Table 2:.2-1 ana 2.2-2.

ii. Standard ‘Penetration Test (SPT) and obtain disturbed

and undistrubed . samples for usual examination and

labératory testing at the sites,

iii, Perform various 1aborat0ry "tests on the collected

sumples to determine and evaluate the engglneerlng'

parameters of the subsoil,

iv. Measurement of the groundwater table.

The location coordinates and elevatioﬁé of the KMDS_add

and PRDS boreholes are as described below.

Table 2.2- 1 Location of Boreholes in Kuala Huda

Kuala Muda
{(KM)

Coordinates
Caw w
16276.38 255,24
15711.88 280,17



Table £.2~2 Location of Boreholes in Pulau Durong

Pulau Burong

. Coordinates Elevation
{(PB) e e
N{m} E(m) {m}
No. 1 ~23989.90 8653.16 0.62
No. 2 ~-24567.70 9138.,29 0.86

Results of soil investigation

The following QbserQations and results were gatheréd from

the investigations carried out. over KMDS and PBDS,

a. Visual ohservation

i.

KMDS

- V¥isual observation of the scoil samples from

‘Borehole No, KM-1 obtained in the Kuala Muda
éfea-has that marine silty clay Qith Some fine
to medium éand extends to a depth of 18 meters
bélow ground_level. Medium to coarse sand
layer was seen between thé 1.5 meters and. 2.1
meters depth from the surface, The N-value was

7 blows at a depth of 18 meters.

The ‘soil at Borehole No. KM-2 on thé sandbank
consists of 3 meters of fine to.medium sand
follqwe@ by silty clay with a little fine sand
to a depth of 9_ﬁeters below ground level.
this_wdé ﬁndeflain by fine to coarse clayey
 éaﬁd with a litt1e shel1 fragments. to t depth
‘of 13.5 meters followed by silty with a little



ii,

fine sand. .The N-value was 3 blows at the

depth of 18 meters.,
PBDS

The soil at'Eorehole No, PB-1 near the

shoreline of the Pulau Burong area consistS'of

4 meters of soft wilty clay or clayey silt

followed by clayey fine sand with some shell
ﬁrdgmehts to a depth'of 9 meters below ground
level. This was underlain by soft silty clgy'_
with fine sand partly to a.depfh of'ZQ'méters.
The N-value was 4 blows at the depth of 18

meters.

The soil at Boreholde No.'PB—Z on the inl&nd
consists of soft silty clay to a depth of 10.5
meters below ground level. This was followed
by silty clay with trace of £ine snad, The N-
Qalqe was 2 blows at the depth of 15 meters.

Compilation of test results

The following figures and tables were extracted from

the soil investigation report sﬁbmitted by the

contractor,

Fig;2,2~1 : Kuala Muda Soil Profile

Table 2.2-3: Bofehdle_KM—l log (KMDs)

Table 2.2-4: Borehole KM-2 log (KMDS)

Tabie 2.2-55 Falling Head Pérmeébiliﬁy Test of

- : Undistrubed Sample from KM-1

Table 2.2-6, ‘Falling Head per'me_égh_j.litg Test of
oo Undistrubed Sample From Ki-2

Table z_i_7r Sumfary of Labdratory Test Results

Fig, 2,2-2: Pulau Burong Soil Profile

—B6—.



Table 2.2-8 :+  Borehole pB-1 log (PBDS)
Table 2,2—9 I Borehole PB-2 ‘.log (PBDS)
Table Z.2~10 : Falling Head Permeabiliﬁy Test of
- Undistrubed Sample_ffom PB-1
Table 2.2-11 : Falling Head Permeahility Test of
o Urdistrubed Sample from PB-2

Table 2.2-12: Summary of Laboratory Test Resulks
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— ,
No : BOREHOLE No. tn -
T 'e of bori Parcussion ' Sheel ,1 of J
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Table 2.2-10

Project

Falling Head Permeability Test of
Undistrubed Sampie from PB-1

¢ “Soil Investigation Worke For The Solid aste Banagensst Study For

Pulau Plnang ind Seberam PraJ 'iumclpallhes

---------------------
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1/U97 ‘f 00- €.h5n)

--------------------------- XET Y AR RN YRR TN R N

------------------------ X R TR RN R T

Sasple Condjhor

1652

[N

Undisturbed

nnnnn

liei oht of Eaply {on}
Meight of Hould » Wet Seil (gz) 3547
§ of toudd (cn) : 10,20
Initial Moisture Content () : 62,0
final Hoisture Content { i) 63.4
Length of Sanple (L) {ca) 11.90
f of Standpipo {cn) 1,21
Section Area of Standpips « WD ta) (en?) 1,261
Volure of Mould -4 {cnd) 972,38
Cross Sectional fres of Samﬁla 13 {cad) 81,71
Mot Density (Hg/o) 164
Dry Density -{ﬁglin?‘} 1.0
Date Tire on clock Time E_labs_ed Height (ce)
25/11/88 Saturation
26/11/88 Saturation
27711788 Satvration
28/11/88 (t1)  08:54 - L 94.6 ht
09354 1hr 93.0.
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K = 2.3006 al " _ | | A2t . 86,100 seeonds
19919 —_ - A -
Atz - t1) . -2 - b L 9’@6
Kogo ~ 820 x 1077 cafsec, . e . fha
. - '1;267'
Kap = Kog® ['..', 6.70 x 10-7 cofsec, '
: ' - n2¢ .
“Rewrke : Tnitial X - 2,16 x 1'0“67665/“(:.’ (estisatad) .



Table 2,2~11

Falling Head Permeébility Test of

Undistrubed Sample’ from PB-2
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3 preliminary Design of KMDS and PBDS
3.1 planning Conditions

3.1.1 Basic Principals

The final disposal site cémposes the ultimate termination point  aof
accumulatéd "waste, resulting in a land redlamation sité by . means of
tandfill., Accordingly, upon copsideration of the”nepeésafy functions of a
final disposal site, the basic principals for the execultion of the
pieliminary designs regarding Phase i of the project have been condéived of

and are arranged in the following.

{1) An adeguate landfill volume exists
‘Within the areas selected as final disposai sites, the guaranteel'qf
landfill volume in Phase III (2005) and the smooth derivation from'the

landfill design of Phase I are considered.

(2) The design appropriately pertains to the topography, géology and

surrounding environment,

{3) The wastes disposed of at the site are to_be harmless and établiéed_

quickly.

(4) During and after completion of the filling, the area does not becamé'a

pollution outhreak source.

{5) During and after completion of the filling, safety from disaster  is

guaranteed,

(6) The completed site will be of a configuration harmonious with the

surrounding environment.

{7) Throughout and - after completion of the filling, = the operation' énd

maintenance expenses will be kept.low.



3.1.2 DeSigned Landfill volume

(1)

(2)

Conditions for Estimation
a. Landfill periods: 1992 ~ 1996 (Phase I)
' 1997 - 2001 {(Phase II)

2002 - 2005 {(Phase I1I1)

b. Unit weight of wastes disposed: 0.8 ton/m3

(after compaction),
C. C0vering materials ; 30% of the waste volume performed everyday
Desinged Landfill Volume

The designed landfill volumes for the Kuala Muda and Pulau Burong

disposal sites within Phase I, II and III are listed helow.

— 81—



table 3.1-1 Designed Landfill Volume

Remafks

664

Ttem Unit KMDS PEDS
Phase T II II1TY I II II1T

Disposal Amount t/day 210 264 311 250 312 368 Phase I 1996
Phase II 2001
Phase TII 2005

Cumulative Disposal :

Amount Total 1000t 345 442 : 429 409 523 506

Cunulative bisposal : : .

Volume 1000mwm3 431 552 536 511 653 634 O.8t0n/m3

Cumulative Covering : 30% of the

Material 1000m3 129 lee 161 153 196 190 above volume

Designed Landfill

Volume ' 1000m3 560 718 697 B50 823

— B2 —



3.1.3 Topography and Geology

In MPSP two disposal sites are proposed to be each located on the

coast of the Malay Peninsula flatland. Below are summarized the

topography and geology of each site.

Topography
a, KMDS
At this iocation; there are really two sites existing. The

inland site {is at the northern tip of Penang State, along the
Muda  Rivér'§andwiched in by the national road. The lagoon site
is within the lagoon which is located near the mouth of the Muaé

River.

i. Inland site
There are the national road at the north of the site and thé
low-cost housing project under construction by PERDA at the
east. Actualiy, the site is vacant and low flatland, and is

partly used as a sportsfiéld.

ii. Lagoon site
The warsh within the lagoon, at high tide is lost into the
sea, and at low bide is dried up. Approaching the shore, the
young mangrove are growing.
The sea side of the lagoon compared with the inland side,

has a more profound water depth,

b. Pulau Eurong
at thé southern tip of Pehang State, és a flat marsh at the mouth
of the Tengah River, the present disposal site (PBDS), is located
on the island side of the narrow canal. The inner side of the
bund coustructed by the DID is already used as farmland. The
proposed diSpééal: éite (PBDS) is leocated iﬁ the Byram Forest
Reserve seéarated by the canal of the oil palm plantation on

the peninsula side adjacent to the ahove-mentioned present site,



(2)

Geology

Qe

b,

KMDS

i.

ii.

PBDS

ii.

coefficient is 10~ ° - 107

permeability coefficient of 107° - 10

“Inland site

The surface soil is silty sand, however the basement layer
is made up of marine clay from the main stream of the mouth

the Muda River,

Lagoon site _ _ _

A natural bund.results from 3m of sqndy soil, - the lower
pdrtion'frém mafine cléy mixed with loose. sand layer.

The inland_lacks.the sand layer and has only'whatrlies below
the natural bund. ='I_'hé marsh enclosed by the . natural bund
also reéults from mafine clay, The marine clay permeability

6 7 cm/sec.

The accumulated. marine clay in the. site  has a

“7 cm/sec.

Characteristics of Marine Clay

Laboratory testing on ,selectéd ' soil =sémpiés has = been
performed to evaluate the engineering parameters of the
subsoil  encountered. =~ Based on, ~soil.ntesting, the

characteristics of marine clay are summarized as follows.

.7‘84—-



Table 3,1-2

Characteristics of Marine

Clay

Unit

Items KMDS PBDS
Natural Moisture ) _

: Content % 60 - 8O 60D ~ 90
Bulk Density ton/m> 1.5 - 1.6 1.55 ~ 1.7
Specific gravity 2.4 - 2.7 2.4 - 2.7
aAtterberg limit

-~ Plastic limit 2% 25 - 40 20 - 37

= Liquid limit % 47 - 90 40 - 70
Permeability : .
coefficient cm/sec 107 - 1077 1078 - 1077

**85—_'
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3.2

Facility Design

3.2.1 Facility Lay-out

(1)

(2)

Design principals

The design principals for the Eacility lay-out are as fo;lows.

&

The design is to smoothen the execution and transitions in

the work from Phase I through to Phase ITI,

Regarding the surrounding land use conditions, ‘the consideration

is that each facility cast no bad effects.qn_thé'local area,

The on~site roads/or landfill flow are to be uncompliﬁated and

harmonious.

The administration facilities are to be erected near the entrance
to the disposal site for full'sﬁpéfvision of the waste collection

vehicles,

Each type of faéility is to not_be'décehtralized but placed near

administration facilities, making maintenance operation easy.

The leachate cycllng fac1llt1es are to he - ‘placed as far away ‘as

posglble from re51dent1a} areas.

Types of facilities

Main Facilities _ _ _

i.  Enclosing structure ..,. Enclosihé bund/divider

ii. Drainage system._...,... Surrounding - drain/on-site dfaih
(surface)/on-site = drain (under-

ground) /drain for reclaimed area,

iii. ACCESS cuvivissassense.. Approach road/on-site road/improve=

‘ment of existing road,
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Environmental protection facilities

i Buffer zone

{i; DLitter control facilities

iii. Gas removal facilities

iv., Leachate collection facilities

Vo Leachate cycling facilities

vi. Leachate effluence facilities

vii.

Monitoring Facilities

Building and accessories

i.
ii,
iid
iv.
Ve

Tovia

Site office
Weighbridge
Storage building

~safety facilities veees Gates/fences/street.1ights

Fire prevention facilities .... Water tank, extinguisher,

Other ..... parking lot/greenery/car wash, etc.

(3) Léydout design

The 1ay—oﬁt of the main facilities is as follows.

A

KMDS

ii.

Approaéh road

An approach road is planned in order to regulate the site.

The sightidistance at the intersection of the existing road

is Lo be adequate.

‘Buffer zone

The buffer zone is established along the existing road and

the PERDA reclaimed land side.



iii.

iv.

PBDS

Surrounding drain. : _
A bund of 5m height is designed to be placed inside the
buffeﬁ zone along the land in use for an assured 1Cha

landfill site.
Retention pond

This is to be placed-at a distance from the residential

area, aléng the shore, and where effluence is easy.

approach road

. As the existing road is dirt, this is to be asphaitwpaved.

ii,

iii,

The sight distauce at the intersection of the existing road

is to be adequate.

EnCIOSing bund _ o
a bund of 5m height is desighed to be placed inside. the
drainége "and existing roads for an assured 1Zha landfill

site,

Retention pond _
Leachate cyclihg"facilities axegtp be 'installea on the

profitable oceanside, That thé'usé‘othhese facilities in

Phase II is easy and that in Phase IIT they will be used as

an oxidation pond'is principally regarded.,
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3.,2.2 Main Facilities

At the final disposal site, as basic facilities For landfill disposal,
the  principal goals for the main facilities are the guarantee of landfill

volume and the reduction of leachate,
{1)  Enclosing structures

Al Enclosing bund _
. Because the disposal.site is located on flat land in order to
Carry'out sanitary landfill, enclosing the landfill site will be
a bung  for the preventiqn of rain water invasion and the
guaraﬁtee_ofithe designed landfill volume.

Earth cdnstruction is applied to the bund structure based on,

i. . topography (marsh},
ii. ground (soft ground),
iii. ¢onstruction characteristics, and

iv. economic characteristics.

The  landfill = height and bund height. are calculated

based on the results from the study on the

i. "désigned_laddfill volume
(The - target year for the master plén is 2005) _
ji. site ‘area ; KMDS (inland) 17.%a, (lagoon) 60ha and PBDS
. - {(including Pulau Burong) ©2.2ha
iii, facilitiés site (bund, facilities for inspection and admi-
. nistfaﬁién; buffer zone ete. ), .
iv. bund foundation soil,
Ve settlement,
Vi, covering materials, and

vii. tide and waves.



The results show the landfill height at 6;1m_and the bund height 
at Sm. The bund top functionihg as the_dn-sité road and the
disposal -sité administration road is of a 5m widthiand a gravel

pavement,

As for the bund, a typical cross section shown. in Fig. 3.2-3,
follows a land sliding.analysis and the Settlement'spudy.- based

on geological'investigation data.

_ Final Covee

Ground Lavel

Fig. 3.2-3 Typical Cross Section of Enclosing Bund

Within the preliminary designs, by the typlcal Cross - sectlon ‘of
enclosing bund requlred in the master plan, the de51gned landfill
volume up until. 1996 of Phase I is assured The Phase I

: necessary landfill 51te is for KMDS, 10ha and for PBDS, 1lha.

The soil parameter employlng the land Slldlng analy51s is Shown

in the follow1ng table,



“Takle 3.2-1 Soil Parameter Table

_Barth Layer Unit Weight Cohesion Angle of

Internal
Friction
' 3 2
r (t/m”) c (t/m*) ¢ {Degree)
Foundation 1.5 1.5 o
Bund 1.6 2.0 30
Waste Layer 1.0 1.5 30

And, the groundwater level is the same as that of the earth's

surface.

b ‘biVider _
Generally, the’ divider inside the enclosing'bund is established

based on the following goals.

i. Landfill Work ...., By limiting the area for landfilling,

efficient equipment and landfill operation are assufed.

ii, Waste'conditions «++.: The types of waste are'separéted for

"landfill purposes.

iii. Leachate Measure ..,., The rainwater and spring water from
non-landfill areas_afe eliminated thus allowing for smaller

scale leachate cycling facilities.

iv. Facility Construction ...,. Leachate collection  facilities

"are prepared in a step-by-step procedure,

Since waste to be disposed - of is not reduced in volume due to
ﬁbn?intermediaté treatment facilities such as incinerators, the
landfill - volume is huge. The major purpose of a divider 1is

explained in iii. reduction of leachate quantity.
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For maintenance operation of the divider,

- Bund deformation ........ Differential. settlement

- Bund water isolation .... Impermeable soil

have beén considered, with the bund height at 1.5m,

6

The site soil permeability coefficient of 107° - 1077

cm/sec  is
suitable for the the divider construction. However, as this is a

marsh, the construction is carried out using imported soil.

-The 1996 yearly landfill area is caléuiated at 2.5ha fof:KMDS and
3.0ha for PBﬁs, after considering the buhd height and final
cbvering 'materials; Consequentiy,_in=oidef.to-find;the'_averége
leachate vwvolume, for the KMDS in raiﬁy3seasoh_the .area of a
divider is determined at 1.5ha, in dry season atﬁl;Oha, for the

PBDS in rainy season ét 1.0ha and in dry éeasoh atj2;0ha.

Fig. 3.2-4 Typical Cross Section QE'Divider
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(2) Drainage System

=3

~General

When waste ' comes in contact with rainwater, following waste
decomposition, there is elution of many produced contaminants and

/or suspension resulting in the formation of leachate.
Because leachate contaminates the_Surrdundihg area, the target
for.a drainage system - is the reduction of léachate volume., The

principal pufposés for the systems are listed below.

i. . Elimination of rainwater from the water inflow from outside

theandfill site.

ii, Eimination of inflowing spring water from side surfaces/ox

underground.

iii. Elimination of rainwater from the non-landfill site

partitioned-off by the divider within the enclosing bund.
iv. Elimination of rainwater from the completed landfill site.

As a disaster prevention measure, the drainage discharges

ocutside the diépbsal_site.
Design'Conditions
The éonditioﬁs for the design of economical systems for the

efféctiveness of the above purposes are as follows.

ie The drainaée system  design is based on the

igrban Drainage Design Standards and Procedures for

Peninsular Malaysia"

ii. Dischange Design 4
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Table 3,2-2 Discharge Design

‘brain Return Daily. Rainfall  Runoff Discharge
Period Rain~ Inteasity Coeff- (m3/sec/ha)} Remarks
{year) fall (rra/hy) icieqt
(rm/day)
Surrounding 2 to 100 65 0.35 0.064  Rainfall
Drain 5 yrs. 125 80 0.35  0.078 duration
\ is one houx
On-site 0.5 60 30 1.0 0.167  Rainfall
Drain* ' R duration
-is 30min,
-Brain for = 0,5 60 30 0.9 - 0,150 - ditto -
Reclaimed

Area

*The on~site drain for underground water will be constructed if

necessary.

c. Drain _
i. Surrounding drain
1) KMDS '
The drain will be installed cutside of the enclosing bund,

Joining the existing drain,

2) PBDS
The drain  will he lnstalled between the ex1st1ng road and
the enclosing bund, jolning the existing drain.

_ o Side Ditch

. '_'_i _

Qn-sits Road i; J_B CF

Final Cover
e T g,

' Ly

Bnclesing Bupd Yaste

Ground Level ‘

2NN Q< o . o
s ”“““ﬂ_““h\\x_mg/ﬂﬂ7%7w~ ____________ tTI?:?I:%@@ﬁE@@E:I ________ g RS i

Earth drain

Fig. 3.2-5 Typical Cross Section of Surrounding Drain’



ii.On-site drain (suxface)

1)

Since the ground is composed of marine clay, unlinad drains

" are installed.

2)

iii.

1)

2).

3
4)

infat

Ou-site Drain

TR

Fig. 3.2-

The ‘drainage from the inside of the landfill area to the
outside the bund is diséharged naturally following the tidal
fluctuations. (cf. Fig. 3.2-6)

Drain for reclaimed area

This drain is gstablished after the completion of final
- covering of material. '
The lining of thé unlined drain is marine clay.

The slope of the drain is less than 2%.

Rainwater is discharged outside the enclosing bund.

5.0¢ .
‘l ¢ ]

gnciosing_ _Bu_Ed
.

l . - 25.00 ' —— ' 4

6 - Drain Outlet Profile



{3} BAccess
a. approach road . _ _ :
This road is to harmonize the éntraﬁce of the;qollection vehicle

from the public road to the disposal site,

i.  KMDS _ _
1) An approach road from the-public road into the disposal site
will be established, '
2) The road will be wide encough for two-way traffic with a
carriageway of ém, '

3) The road will be aSphalﬁ—péved.

ii. PBDS _
1) The'exiéting om dirt road wiil'be.pavéd with asphalt.
2) An abproach road into the disposal site will be established,
3) The road will be’ wide enough for_'twd—way traffic with
carriagewéy of om,

4) The road will be asphalt-paved.

0 ol 7
- |

SR

Fig. 3.2-7 Typical Cross Section of npproéch Road

¥earing Course ,] T
Asphall Cancrere

.Baze Cogrsa

Crusted ' Aggregale i

"%

Sub-Base .Courss
Sand And  Latarile

—_

Fig, 3.2-8 Detail of Pavement for Approach Road
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b.  On-site road
The on-site road includes the road én the top of the bund and the
road which joins the bund and working face. The road on the top

of the bunﬁ also represents the inspection and administration

road of the disposal site,

i The road width is to be 5m.

ii. 4m of the road is paved with gravel at a thickness of 30c<m.

Gravel Pavement
(0-40) 1=30ca

Fig. 3.2-9 Typical Cross Section of On-site Road

C, Improvement of the existing pavement

The existing dirt road to the PDBS will be paved with asphalt.

ia- 'Pavement_width ... Oill,

iji. Pavement structure ,., same as the approach road

—101-—
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