6,2 Water Quality
(1) Water Quality

The ;oCation and result of water quality analysis, which was carried out in
the river and sea area near the candidate site in Pantai Acheh, is shown in
Fig.. 6-4, Table 6-5 and Table 6~6. The Proposed Interim National Water
Quality Standards for Malaysia, which is used for the evaluation of - water

quality, is shown in Table 6-~7.

Though this standard is prepared for fresh witer, it will be applied as
means of reference in the evalvation for sea water qdalities in this

report,

According Lo the result of water quality survey conducted in 1982 -~ .1983
shown in Table 6-6, water pollution concentrations at Station 3 in Sungai.
Pinang have 5 out of the 8 parameters measured which exceed the Standards
Class IV of the proposed Interim Water Quality Standards. The S‘parameters

are listed below:

parameters : - Water Quality Standards
ROD 53 12
COoD 218 100
Total suspended sclids 3654 300

s 5 3
F. Coliform 3.8 x 10 o 5.0 x 10
ey : _ 5 5.0 x 10
Total coliform 4,9 x 10 .0 x

Water quality of Station 1 in Pantai Acheh, Station 2 in the sea near the
méuth of Sungai Pinang, Station 4 in Bagan Air Itam and Station 5 in Pulau
Betbng is beiow the standard set in Class IV. The water quality survey

“done between 1987 and 1988, shows one datum of which the BOD is obtained.

Phere has been no COD analysed.
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Table 6-6 shows that almost all parameter indices are be Low fhe'_ciass v

standards, except some indices from Station 1 and Station 2.

Judging from the DO and Pecal Coliform indices, it can be deduced that . the

water pollution has gradually increased since 1983.

Table 6-9 sho@s the result of the water analysis conducted in the Pénf?i
Acheh area by the JICA Study Team. The levels of all items, 'exéluding
total suspended solid. and total.coliform, aré-below the_propoSed-stahdatdsj
In particular, the high Eoncentration of total suspénded solid is due to
the shallow'water.depth of the sampling points (0.3 - 0.6 m) and the fine’

silty bottom mud,
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Candidate site

5T1: Pantai Acheh

ST2: Sungai Pinang (Sea)
8T3: Sungai Pinang (River)
ST4: Bagan Air Iltam

ST5: Pulau Betong

Fig. 6-4 Water sampling Stations near Pantai Acheh
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Table &6-6&

Results of Water Quality Analysis fraom 5 Stations
near Fantai Acheh : :

_ﬁw
PARAMETERS (UNITS) 1 2 3 4 5
Ammoniacal mg/L 0.27 0.20 1.08 0.30 .08
Nitrogen .
BOD mg/L 2 2 53 1 1
CcoD ng/L 34 77 218 25 35
DO mg/L 5.9 5.5 5.8 5.7 5.9
pH g 7.7 7.5 T.0 7.3 7.7
Colour TCU _ - | - - -
Elect. Cond. umhos /cm - - - - -
Floatables - - - - -
Odour - - - ~ -
Salinity 0s00 - - - - -
Taste
Total Diss. mg/L - - - - -
Solid : . _
Total Susp. me /L 239 218 3854 370 195
Solid ' '
Temperature °C - - - - -
Turbidity NTU - - - ~ -~
af g .5 . .3
F. Colif. counts/ 2.1x10 2.9x10 3.8x10 T.1x10 | 4.8x10
100mL
Tot. Colif. counts/ - - 4-9xlds - -
100mL
Aug. 1882 — Jan. l983
ST1: Pantai Acheh
S5TZ: Sungai Pinang (Sea)
ST3: Sungai Pinang (River)
5T4: Bagan Air Itam
5T%: Pulau Betong
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FROFOSED INTERIM NATIONAL WATER QUALITY STANDARDS

No visible fleatable materials/debris,
or No objectionabla odour,

No objectionable taste.

AT

CLASS

1

He?ated parameters, only one recommsnded for .use
Geometric mean

Maximum not to be exceeded

USES .

Conservation of. natural environment

~Water supply @ -.practically no V.

reatment

necessary (except by disinfection or belling only)
Fishery I - very sensitive aquatic species

Water supply II - conventional treatment reqU1T3d
Fishery II - sensitive aguatic species

'Recreatlonal use with body contact

Water supply III - extensive treatment rpqnired
szhery I1I - common, of economic value, and
tolerant species

Livestock drinking

Irrigation

None of the above
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Table 48
FOR MALAYSGIA
"""""""""""""""""""""""""""""""""""""" CLASSES
PARAMETERS | {units) I IIA 1B III v v
R T Ity ettt
Ammoniacal | mg/L 0.1 0.2 0.3 0.9 2.7 $2.7
Nitrogen : .
BOD ng/L 1 3 3 6 12 >§52
cub . ng/L 10 25 25 50 100 )
Bo ng/L 7 5--7 5-7 3-5 <3 <1
pH 6.5-8.5  6-9 6-9 5-9 5-9 -
Solour TCU 15 150 150 - - -
Elect. Cond.*| pwhos/cm | 1000 1000 - - 6000 ~
Floatables N R N - - -
Odour - N N N - - -
Salinity¥ %00 0.5 1 - - 2 -
Taste o - N R N - .- -
Total Diss. | wg/L - 500 1000 - - LQOO -
Solig* _ - Co . ‘
Total Susp. }ug/L 25 50 50 150 300 >300
Selids - A o
Temperature | °¢ - Normal +2 - Normal #2 - -
Turbidity NTU 5 50 50 . Z -
F. Golif.** | counts/ 10 100 400 5000 | 5000 |
- 1000k . (20000)% (20000)%).
Tot. Golif. | counts/ | 100 5000 5000 50000 50000 P50000
100wl | . .
T T T e e L-hﬂ, e e o e St e e o i e B A e o it .M _____



CONTINUED

oy Bk B o B g g ek ek B By aniy o ey o 2 L T

B T, 0T P

s bt e e et ey B i o e i e

CLASSES
PARAMETERS {units) I . ITA/IIB 1114 I{;m““ﬁ_—ﬁ
A1 mg/L A - - (0.06) 0.5 Y
As ng/l 0.05 0.4 (0.05) 0.1 g\
Ba mg;L' 1 - : -
cd wg/L 0.01 0.01* (0.001 0.01
Cr (V1) - wg/L 0.05 YA Eo.o5)) 0.1
Cr(III) mg/L - 2.5 -
Cu ng/L o - 0.2
Hardness mng/L 250 - -
Ca ng/L - - -
Mg - mg/L _ - - -
Na : mg/L - -~ ~ 3 SAR
K ng/L - - - .
Fe ug/L 0.3 1 .1 (leal) .
. ' N . ' - 5 {others} L
Pb _ mg/L A 0.05 0.02% (0.01}) 5 . B
Mn mg/L T 0.1~ . 0.4 0.2 v
He mg/L U 0.001 0.004 {0.0001} 0.002 - B
Ni ng/L R 0.05 0.9% 0.2 L
Se ng/L A 0.01 0.25 (0.04) 0.02 s
rg ng/L L 0.05 - 0.0002 -
Sn S mg/L ' - 0.004 _ - A
u mg/L L - - - !
Zn mg/L E 5 0.4% ’ 2 0
. . v S v
B - mg/L E 1 - (3.4) 0.8 E
C1 - g/l L 200 - . 80
_812 mg/L S - - (0 02) - IV
k ng/L 0.02 0.06 (0.02) -
- F ‘mg/L 1.5 10 A
NO, ng/L 0.4 0.4 (0.,03) -
NO, ng/L 7 - 5
. . mg/L ) 0.2 0.1 -
Si ng/L 50 - -~
804 mg/L 250 : - . -
' ng/L 0.05 = (0.001) -
co, . ng/L - - -
Grosgs-0 Bg/L 0.1 - ~
Gross-f Bq/L 1 - - i
Ra-226 Bq/L v <0.1 - - 4
Sr—90 ) Bq/ls R <1 - = —

e i ot e g e i 1 e o e A e Ak S e e ey o e e 3 Ll " s o L LT T TR g A e o
-..._.-_........_._..___._,_,_._._............._.__,.....,,......._

= At hardness 50 mg/L CaCO .
# = Maximum (unbracketed) ana 24,-hr average (bracketed) concentrations
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GONTINUED

ot g £vm -

ke i 4 e e e i 8 A A P e S e e e i, A A 2 L i R ey i 50 W Ml B ok 1 ke L

CLASSES
'PARAMETERS . (units) I IIA/IIB ¢ v v
goE ng/L 1 500 - .
MBAS/BAS - ng/L N 500 5000 (200) - -
0&G (mineral) pg/L A 4O N . -
0&G{emulsified ng/L T 70003 N N -
edible) -
PCB ng/L L 0.1 6 (0.05) -
Phenol g/l E 10 - - P
Aldrin/ pg/L B 0.02 0.2 (0.01) - .
~ -Dieldrin L S ' : :
- BHC ng/L S 2 9 (0.0) - -
Chlordarne ng/L ' 0.08 o2 (0.02) - - -
t-DDT ng/L 0 0.1 1 (0.01) - -
Endosulfan  pg/L R 10 - . - -~
'Heptachlor/ . ng/L 0.05 0.9 (0.06} - - e
- Epoxide : A : h e o
Lindane ng/L B 2 3 (0.4) - - -
: 5 : o .

2y4-D ng/L E 70 450 o - -
2y445-T ne/L N 10 . 160 . - -
24 ,5-TP ng/L T 4 850 . - -
Paraquat - ag/L & 10 1800 . - -
N = Free from visible film, sheen, discoloration and deposits :
# = Maximum (unbracketed) and 24-hr average {(bracketed) concentration



Table 6-9

PARAMETERS UNITS
-Ammoﬁiacal myg /T,
‘Nitrogen
BOD- mg/L
cob . . : ' mg/L
po . ng/L
pH
Colour’ TCU
Elect, Cond. umhos/cm
Floatables
. deur
: Saiihity o/oco
. Taste . _
detal DiSs. mg /L
:LSOlid _
‘Total Susp.  mg/L
solid
. Temperature Oq .
‘.Turbidity NTU
.:F.'Colif. Counts/100mL
. Tot. Colif, . Counts/100mL
FPb mg/ L
  cd - mg/L
mg mg/ L
,Total - N mg/L

Organo -~ P - mg/L

N.D.: Not Detectable

Results of Water Quality Analysis near Station 1

23 Nov. 88 -3 Deq. 88
1.4 <1

23 22
4.3 S 6.3
7.7 8.1

475 x 10 382 x 10

747 . 1365

30 23

2.4 x 10 - 2.4 x' 10
6.4 x 10 4.9 x 10
0,0042 0.0049
0.002% ' 0.0022

N.D. N.D,
3.0 3.2
0,011 0.045

(by JICA Study Team)
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_According to the geological profile, marine silty clay exists to a depth of

18 meters below ground leve) with fine sand and shel} ffagments partly,

b. 5011 characteristics

Laboratory testing.on selected soi) samples has been performed to évaluate
'the.engineering pParameters of the subsoil enéountered. Based on soil tést,

characteristics of marine clay are Summarized as follows

i. Natural Moisture Contents 80 -100 %
ii, Bulk density_. ’ 1.5 - 1.6 ton/m3
iii. Specific Gravity 2.4 - 2,5
iv. Attér_bérg Limit |
~ Plastic Limit : 25 - 40 %
- Liquid Limit N 47 - 70 %
v. Permeability Coefficient 108 - 10ﬁ’cm/Sec
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6.3 Noise Hazards

There exists very close relationshi

level, Fox this reason. the traffic volume and traffic noise are’ dlscussed

in the subsequent section.

(1) Traffic Volume

The - main source

vehicles.

p between the trafflc volume and noise

noise pollution in residential - areas . comes. -from

The 12 hours traffic volumes relating to the study area are summarlze& in

Figure 6-6 and Table 6-10.

points.

quure 6-7 gives hourly trafflc volumes at each

Table 6-10 Traffic Volumes relating to the study areé

unit: vehicles/12hours

Ca rs : : :

Ho (motor cycles ) ° LerriesD | /@ X100% | Tctai @_
1 1705 - : (1248} 123 6.7 ~ 1828

2 966 (620) 32 3.2 .. 998 .

3 2239 {1554) 180 7.4 2419

4 B27 {609) 130 13.5 - 957

6 2269 (1527) 202 8.2 7Y 5 O

6 6857 (4340) 194 2.8 [ 7051

7 5173 - (3118) i67 3.1 | 5340

By JICA Study Tea;: on December 20,1988
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pantai Acheh

Fig. 6-6 12 Hours Traffic Volumes
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(2) Traffic Noise

The main sources of noise pollutlon in Malay51a are from moLor vehicles,
industries, constructlon aut1v1tles and aircrafts. Slnce- 1981,._sevefal
studies have been conducted by the Department of Env1ronmert at verioue
impoytant locations such’ as urban centres, residential areas surrouhdiﬁg
airports to determine main sources of noise pdilﬁtion end the respeetive

noise exposure levels in these areas.

Motor vehicles were found to contribute significantly :to ‘the noise
poellutien, problems in almost all urban centres and some reeldentlal areas.
Noise levels were measured in all major cmty/towns in Malaysxa, Table 6-11
shows noise measurements conducted in 1981 and 1982, and between 1984 and

1986 in Penang, Measurements were conducted using the same procedures,

Phe World Health Organization (WHO)} in-its document entitled 'Environmental
Health Criteria 12 - Noise' recommends that the co@munit?/urban daytime Leq

value should not exceed 55 dBA beyond which annoyance would increase,

The results of the surveys clearly indicate that the ambien? noise levels
in - Penang were generally higher'than.the WHO recommeﬁded value,  The
surveys also revealed that many residential qﬁartets, schools and  offices
were located very close to the maiﬁ.roads having heavy traffié flows. As
such these residents were .likely to be exposed -  to noise ‘levels not

conducive Lo healthy living.
(3) Landuse

Residential areas around the candidate site and along the access roads -are

shown in Pig. 6-8,
The distance from the site to the nearest hoﬁse_is_abeut'loolm. It 'should
also be noted that on both sides of the access roadsltoﬁards'the candidate

site are lined with ﬁouses.

The Construction of 224 units of terrace tYpe houses b(low to medium cost)

is propsed at the 13 acre site, bying just morth of thé PADS. - The project
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is expected to be completed within three

years, by the end of 1992,

Table 6-11 Noise Levels in Penang State

No.of Measuring

Average Noise

Level - dBA- Pgriod
Station (7T am - 7 pm)
50 69, 4 1981 - 1982
" 108 T2.1 1984 +~ 1988

—128—




St.éte Housing Projec
L. 278 Pousdy .

Sea
Legend:
:::*'EE Candidale Site
Residential -Area .
15.0%;0. P‘Opﬁl-«‘:i.t-:i'&n/.househc;}.d
Fig.&-B Residential Areas near F‘aﬁtai _Ai:thélj
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‘6.4 Vegetation and aAnimals
6.4.1 Vegetation
(1) Flora and vegetation

The candidate site is presently covered with mangrove forest. The. trees
are matured and are up to 100 feet in height as shown in the photogreph..'ﬁ-
strip of land has been cleared between the proposed site and . the coaetai'
strip of ‘mangrove. . ' '

A bund has been bullt to: separate the coastal strip of mangrove .ffom the
5cand1date 51te. There is alsoc a dralnage canal between the bund and"the

_candldate 51te. _The strlp of mangrove ig about 100 meters w1de.f-uTﬁe

-mangrove plants 1nc1ude Av1cenn1a, Brugulera and Rhlzophora. The epec1es
in the drler areas appear to be malnly Avicennia, The dralnaqe canals ahd-—

'bund are malntalned by the DID.
Ecology in ‘detail has been studied by USM.
{2) The Value of Mangrove

Mangrove. foiests in Malay51a occur mainly along the west coast of
Peninsular Malay51a, at the estuaries of the Sarawak, Rejang and Trusan-

Lawas rivers of Sarawak and along the east coast of Sabah (Fig. 6-9).

‘The areal extent of these forests in Peninsular Malaysia, Sabah and Sarawak
has been estimated to be about 120,000 ha, 284,000 ha, and 1?3,000 ha
fespectiVely'about 351,000 ha occur as f[orest reserves, The values of the

mangrove resource are many and of great importance to the socio—economy of

the country.

The importaoce of the resource derives both from the direct products taken

from the mangrove forests and from the amenities provided by the resource

from within and beyond their boundaries.
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Products taken  from the mangrove forests are mainly wood = for chafcoal,

poles and firewood. In terms of economic value per hectare per annum & of

timoer, the mangrové-fofests have been.amonqqt the most valuable 1in.  the
Countrya The leaves of the nipa palm, Nipa frutlcans, are used for making
roof thatches and . cigarette wrappers while the inflorescences. are tapped
for : nlpa sugar for conversion to alcohol, In Sabah and Sarawak, mangrove

tlmber is an important source of wood- chips for the manufacture of rayon.

Other natural products harvesﬁed from the mangroves ecosystem inciude many
'prawh species which are caught in the mangrove watérways or 'in adjacent
coastal waters. Edible mud c¢rabs and gastropods are common . in  the
mangrovos while cockles ére abundant on mud flats. Together they provide
an’ important commercial food source. Some prawn spec1es may breed -and
complete their llfe ¢éycles in the shallow coastal mangrove waters.

.Uoder natural conditions, mangrove forests act as seaward barriers against
coastal erosion and hélp to stabilise the coéstline. Erosicn often occurs

following removal of mangroves by humans.

©6,4.2 Animals

This has not been determined, but there appeared to be a large number of

bird species.

The animal 1ife_ih the mangro&es include the usual crabs, shell fish .and_
possibly  some monkeys. There were indications of human activities - within
the mangrove which would mean that a certain amount of collection of shell
fish énd other invertebrates take place within these areas. = There were
also souods .of wood being chopped during our visit and some bundles of

twigs were placed at the edge of the mangrove,

From other studies,_it is known that the coastal mudflats of the mangroves
off'Paﬁfai Acheh and Sungai Pinang is a source of cockle spats, These are

coliectéd and sold to aquaculture farmers in other parts of Penanq, such as

in Juru.
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Details of  all species habitating this area
completed their investigation at this area.
6.5'Landscape

There is no recreational =zone, which Hhas
‘preserved around the candidate site.

6.6 Historic and Religiops Places: -

There are no ‘historic or religiowns places

_ candidate site,

—~133—
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Chapter 7 Result of Preliminary Environmental Evaluation

The following activities miqht _have significant impacts  on the

environmental components as shown in Table 7-1.

Of these env1ronmental components, vegetation and anlmals w1th mark * in
“the Tahle Wthh are’ currently under “field 1nvest1gat10n,' are not  fully
surveyed. For "this reason, these 1tems are examlned :

Table 7-1 'Prdject Activities and Env1ronmental Comenents

Project Activities Environmental Components
Site Clearing * yegetation and Animals
Earth-works | | Noisé against human life

* Noise'égaihst animals
Landfill activities Dust and Odox
"Water Pollution
Noise against'human life
'*_Noise against animals
Transportation activities 2ir pollution due to vehicle
' exhaust 7 '
Noise from haulage vehicles
Safety on pubiic“roéds;

{1) Site Clearing

Before earthworks, in the site clearing, treés'and bushes will be cut down

and cleared throughout the site, Ecology of the site should be studied,
(2) Earthworks
Noise from vehicles during construction may cause Some impact'aéainst1human

environment and on to the wildlife in the mangrove forest. - Some species of

birds were seen habitating in the mangrove forest during reconhaissance
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survey. — Further study should be executed'in determining the possible

extent of impact on these wildlife,
(3) Landfill

Since: leachate from final disposal site is gathered and pumped up back to

the site, it will not be discharged directly.out of the site,

However, some leachate will permeate into the ground, and only some will be
purlfled after pa851ng through layers of sand and finally flow out into the

sea. Therefore, there may be some impact against the ground water due to

this.

Odoﬁp will be generated during landfill work, but it can be reducéd by
compiepely covering the waste with soil. Spontaﬁeous combustion of waste
would gibe'off_smoke apd it is undesirable to the environment. However, it
car - be controlled by covering it with soil and timely spriﬁkling Cwith

water. Water trucks shall have to be prepared for sprinkling.

Suspenided particulate matter and dust generated from solid waste and
réSidue can -also be mitigated by regular timely Sprlnkllng of water  and

adequate covering soil.

There 1is a development possibiiity of tourist resort area to the north of
"the' éite and a . traditional village center to the south_ of the site.
Therefore, this disposal site will reserve about 50 meter wide green belts
‘as buffér.'zohes on the north and scouth areas respectively, and impact

against landscape will be abated.

NéiSe from landfill equipment may give some impact against wildlife in - the

adjécent mangrove forest. However, to determine its extent, further

detailed study is required.
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(4) fransportation

5WM vehicles cause impact to three environmental components of air guality,

noise and physicai-safety.

The trdffic noise and traffic unséfetyawill.ndt"always be ‘in * direct
proportion to the increase of traffic volume. However, the SWM . vehicles
may give some impacts on noise and traffic safety, because general traffic

volume is not very much at present,
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Chapter 8 DPetailed Examination of Impact

Result - of preliminary environmental evaluation provided the basis for

detailed examination of the following environmental components,

(1) air guality
LZ)'Water!Quality'.
(3) Noisge

(4) safety

8.1 Air Quality
{1) Dust and Odor

‘The western-side of the candidaté site faces the sea. The most ‘predominant
wind direCtién is NNE throughout the year. This wind blows from the land
to the sea, and so dust and odor will have no adverse effect in daily life.
. The wind biowinq_from the sea to the.land is within the range of ﬁNWQSSW,

but its fregiency is not so high,

The proposed  sanitary lanfill in which seil covering will be conducted

every day can minimize the generation of odor.

The genefation of dust can be controlled with the proposed plan in  which
water sprinkler trucks will stand ready for wakter sprinkling whenever

necessary.

A 50 m wide green belt will be placed on the land side of the site. The
distanbe between the site and the houses is approximately 600 m on the

north side; 400 m on the east side, and 1000 m on the south side at the

stage of the first phase project.

Adverse impact of dust and odor would not be significant even if the state

housing project should start to the north side of the side.
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(2) air Pollution from Haulage Vehicles

.The most serious pollutant derived from car exhaust gas in Péhang is;cérbén
monoxide (éb). The ‘number of haulage-Vehicles_-is n&t_.so -Targe in
compérison'wifh the'general traffic volume, but it is hecessafy to evaluate
the degree of the adverse effect of lncreaSLng haulage veh1clea because the
traffic volume on the access road to Panta1 Acheh is not so large._ “Then,
.the méthod proposed by Management and Control_of_Alr Pollutlon in Pénang

(br. Lim Poh Eng and Dr. Koh Hock Lye, USM) was adopted.

CO = (0.5 + 0.65 Tt - 0.6 W)/(1-a)
co : Steédy'state dr mean CO level (Ppm)
Tt (trafflc count) .x 10> (per hour)
W o wlnd speed (km/hour) = 6.12
a: 0.39 - 0.64 (=0.64)

Result of the dalculation is giveﬁ'in Figure 8-1. Concentratlons of Carbon
Monoxide afé very low._ The general trafflc volume is“calculated on -the
agsumption of the annual increase rate of 5% in Wthh the yvear of 1988 .is .
the base year and the year of 1995 is the’ target year. Hourly haulagé

vehlcles are assumed to be 50 vehicles,
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Pantai
Acheh °

-Fig., 8-1 Concentration of CO along access road (in 1995)
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8,2 Water Quality

Control of i1eachate from the landfill is planned as follows (Refer . to

Supporting Report Vol.Il P,75-P,97) :
Regulating and retention ponds are prepared as shown in Figi4-1.

Leachate is dlscnarqed inte the regulatlng pond and usually pumped up back
to the dlsposal area by leachate Cycllng fa0111L1e5. Lgachate cycllng
facilitates self~pur1f1catlon by therwastes dlsposed of. . tgachate.is not -
usually discharged directly into thé:sea.z In case of heévy rain, the
sluice qate is to be opened and leachate dlluted 1n the regulatlng pond is
flown into the retention pond. Then, the leachate in the retentlon pond is -
pumped up and discharged into the sea area.

The leachate is pressured to send through plpes to the sea area where the
water depth of approx1mateiy 0.5m can’ be assured even in low tlde. The
concentration distribution in this meagure was assumed by us;qg a simple

‘prediction equation (Joseph ~ Sendner):

(5-5;) (So~s’1) |
:'exp(Q/)Cdp(llr —1/r))
. x(exp {Q/ﬁ:dpr )‘— exp {(Q/7Ldpx))
* (exp (Q/ dprl) ~ exp (Q/]Ldprg))

where § ‘concentration at r = r

.

So : concentration at r = ro

51 : concentratxan at r = rl

9] . water dlscharge per unlt time (=0, 01044 m3/sec)
d : depth of mixing (=0.5 m) and ;

P : rate of diffusion (=0.01 m/sec)

The concentration at r = r1 (8 = 0) is described from the

following equation.(Nitté; Jépén) :

Log (7Ur;?/2) = 1.226 log D + 0.0855
where Q : discharge ( = 902 m3/day) |

ry = 57 m
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Thus, & = 3 ppm at ¥ = 35m on the assumption of So = 800 ppm at  r = ro.

_That ig, when the effluent is discharged at 800 ppm BOD, the effluent is

diluted to less than 3 ppm in the outer sea area of 35m radius centering

- around the discharge point. This low level is because of the extremely

low volume of the effluent,

when the effluent is discharged at 1200 ppm COD, then it is diluted to

less than 5'ppm in the oulter area of 35m radius.

These levels are below the Class II (3 ppm) for BOD and Class I(10 ppim)

for COD- set by the Proposed Interim National Water Quality Standards for

Malaysia.

In addition, when tidal current is taken into considetation; because this
‘equation does not include this factor, diffusion will be further

pfomoted,

Therefore, almost no adverse effect on.aquatic flora and'fauna is

. expected in the sea of Pantai Acheh,

;Futthe:more,sthere_is more than 10 metexr depth of marine clay layer-whiéh
exists under the bottom of the PADS. The permeability coefficient of

| mariene clay is very low; i..107° to 1077 cm/sec. This indicates that the

possibilify of ground'water contamination by leachate ié very little even

without liner on the bottom.
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8.3 Noise
(1) Noise during Construction Phase

Types of major construction works and machines which. are expected to . be
major noise sources, and power levels of these noise sources are summarized

in Table 8-1.

The levels of these nocise sources are all round 100-110 dB(a).

A general equation.to predict the effect of a point noise source ig" ‘given

by the following:
Lr = Lw + 10 log (1/22r?)

where Lr: noise level at a point r meter distant from the noise

source, and

Lw : power level of the noise source

The distance from the noise source to the site border including the 50m
width of the buffer zone and the 25m width of the bund becomes

approximately 75m.
L75 = 55 - 65 dB(A)

In  some cases the noise level may be higher than the WHO's standa;d‘of':SS
dB{Aa), but no adéerSe effect in daily life is expeétéd; because there is no
houses near the site. Even if the state hoﬁéihg project'shoﬁld_be carried
out, noise level near the houses would be.50~60-dB(A}, because the distanée
from the noise source to the houses woui& be more than.llo m. Any possible
adverse effects on animals in the surroundings are expected to be
negligible, - because the construction period is not so long and points for
construction works always move so that thef will come back Very soon._affer

the completion of the construction.

—143—



rable 8-1  Consitruction Works and Power Level of nolise sources

_TPype of Construction Machines to Noise level
Work be used - (powér level)
' | dB(A)
Cléaring _ Bulldozer s 100 - 110
Levelling _ Séraper 100 = 110
Bund construction Drug line | 100 ~ ilO
. Back_hoe' ]
_paving ~ asphalt finisher 100 - 110
Concrete placing Small mixer " 100
Piling ‘Small piling 100
machine

(2) Hoise from Sanitary Landfill Egquipment

‘Of sanitary landfill eguipments, the ma;or noise source .is bulldozers. On
the‘ site, 1-2 bulldozers are planned to be bperated regularly. One
bullidozer generates noise of 55-65dB(A), similarly in the
construétion phase. However, more than 10 dB(A) of noise is ekpected to be
attenuated as shown below because 5 meters high bund around the disposal
area wili' arrest the noise and thus bulldozers being operated

simultaneously can yield the enexrgy shown bhelow;

Li

o
It

2
10 1og Z 10
i=l

. a5 _ 55 45 _ 55
10 log (10~ #1070~ W )

]

48 - SBdB(A)

I
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1 [] " ? 4
4.3 -0 oo 0l

N ¢ Fresnel Number
A& Wave length

f : frequency

Although this level may exceed the WHO's standard, no édvefse effect in

daily life is expected because of no private houées in the surfqundings, _
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(3) Noise fiom Haulage Vehicles

The noise level from haulage vehicles can be estimated from

following prediction equation:

i

“Led, bm + 8 Lstro + ALv + ALstg - ALs,l +ALk

Lim

37.5 + 10 log M(1 + 0.082 1)

M : traffic density (vehicles/hour)
P : percentage of lorries

ALstro'= 0 in case of not rough asphalt

i

ALv = (23 - 3,5 JF + 0.2P) (log v - 2))

<

speed (km/hour)

A Lstg = 0 in case of slope << 5%

-13.8 + 3.5 x + x /2
log (S?’Q + g% )

ALs, )

X

the

. A.Lk : Distance between receive point and junction

A Lk = 0 in case of more than 100 m
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The noise levels on roads around Pantai Adheh_arefshown ih.Table;_é—z a£
poinﬁs shown in Figure 8-2. The traffié.folume:is increased at the annual
rate of 5%, using. the mean hqurly.traffic v0luﬁe.in i988 as the .baée_fﬁnd
that in 1995 as the target year. 'Noise'levélsiéxCéed WHO's standard = 55dB,
but noise _impaét from waste transpoftétion_:véhiéles. will be_ 3-9dB(A)

indreééé in noise level.  These noise level ié_low in compériscn with Jthe

existing condition 72.1 dB(A) in Penang State. (Refer to P.30)

Table B-2 Noigse levels on roads

Unit : d4B(A)

No.  '88 '95.1 195+ Haulage Vehicles 2 - L = 2 - 1
1 54 55 61 6
2 50 51 60 9
3 55 57 61 4
4 53 55 61 6
5 56 57 61 4
6 58 59 62 3
7 57 58 62 4
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_Pantai._;“_,
. Acheh Z

Unit : dB(A)

‘Fig. B-2 Traffic Noise Levels along Access Road (in 1993) |
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8.4 Safety

The transportation route by haulage vehicles is giyen in Figure 8-3. As
shown in this figﬁre, the crossing in Sungai Pihang, and the reoad - in the
downtown. and the north-west part of Balik Pulaﬁ, and the roads iq”Ayer Ttam

and Telok Xumbar are ail narrow.

Along some parts of_thé roads, shops. stretch and_ca:s’pﬁfking'ﬁh'fhe hoth

sides make the road narrower.

Safe waste transportation to 'prevent ’ahy'.traffic accidents requires
education of residents. At the same time, it is necessary to conduct rigid
enforcement of regulations against traffic offenses and to teach haulage

vehicles' drivers to reduce the speed at these neckpoints.
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Fig.6—3  Haulage Route
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Chapter 9 Mitigation and abatement Measures

9,1 Construction Phases

In the first stage of sanltary 1dndflll constructlon, bund whlch contain
the sanltary landfill s;te and settllng basin will Be constructed, This
step is to ensure that the muddy flow within the bund. is collected and
. settled before dischafging_the clear water dutqgf the bunded arvea. To
further’ eradicate poséibilityrof muddy flow discharge, the diéchérge is
again collected and settled into ancther basin Ouﬁside-.the bund Dbefore

heing discharged finally into the sea.

Existing tall ﬁrees @ill be left as intact as possible for the green belt,

and this rule will be strictly observed during the construction phase.

Tn constructing the green beit, the bund will be built. At that time, full
constideration will be'givéh $0 that the mangrove forest to be left outside

is not damaged’ by drdppiﬁg soil for banking.
9.2 Operational Phase

Although sanitary  landfill could be the bettef way of diSpbsal, it is
undeniable that nobody WOuId want to haQe it in front or at the backyard of
their houses., Based on this UHderstandlng, thé buffér ZOne of green belﬁ
is prepared to isolate the site from common view of the publlc. Its othef
purposes are to bleud the ex1stence of the _dlsposal,.SIte with the
surroundings and mitigate odor dispersion frbm‘the diSPbsal éite to éhe

surrounding areas.

The landfill operation area will be divided into several smaller work areas
by bunds within the site. The division into smaller operation area would
help to reduce the volume of ieachate to be treated because of smaller area

for higher rainfall infiltration.
after the first landfill sub-division is coﬁpleted;'a final layer.of earth

will be applied over the top. In addition'td'this, the area would be

sloped and drains will be provided. - With the existence of these meaSUres,'
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the ‘surface run-off infiltrating into the- ground would be'mJnlmlAed; all

surface run off would be drained directly out of the site as surface water.

In the next sub- division, leachate would be abated in the same manner

explalned previously and the completed sub-division of landfill would be

furnlshed with drains and cover material.

For the remaining areas to be used in the disposal site, water run-off will

be discharged directly out of the site as general surface water.

Leachate is dlscharged into the requlating pond and uoually pumped up back
" to the dlsposal area by leachate cycling facilities. - Leachate cycling
3faéilitates self-purification by the wastes disposed of., Leachate is 'not
usually dlscharged directly into the sea. In case of heavy rain, the sluice
gate is to be opened and leachate diluted in tHe regulating pond is flown
inte the retention pond. Then, the leachate in the retention bond is
bumped'up and discharged into the sea area,

The leachate will be pressured to send through:pipes.to the point where the
water depth of approximately 0.5m can be assured even in low tide, s0 that
aquatic organisms inhabiting in the coastal mangrove forests are not
advefseiy affected. Therefore, it is expected that no adverse effect will

reach the sea areas fifty meters away from the discharge point.

Odor, dust and spontaneous combustion can be controlled by covering with
soil and timely éprinkling with water, Water trucks will b  prepared for

. sprinkling,

Gas generation in a landfill area due to decompusition of waste cannot be
eliminated, but impact can be mitigated because gas dispersion - measures

will be adopted in the site,

Education of haulage vehicles' drivers for safety promotion, enlightment of

dwellers along the roads, and tight control over illegal parking will be

conducted.
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as for the collection vehicles route, the foliowing mitigatipn-and
abatement measures are to be considered prior to the operation of the

PADS,
i. Batu Feringgi. Route

Although the’ EXlStlng road is narrow and steep, it seems to he

difficult to improve both vertlcal and horlzontal allgnments.'

!

The collection vehicle can pass through the route because heavy

‘buses are already using the route for reguler services. .

- _Collection'véhicles' drivers need to kéep safe speed.

- In order to obtain traffic Saféty at the curves where visibility is
bad, curve mlrr01s shall be. 1nstalled there. ' :

-~ As traffic volume of the collectlon vehicles is only several unlts

per day, the 1mpact en the traffic is very little.

ii. Georgetown -— Bayan. Lépas -—s Balik Pulau -- PADS»Balik 'Pﬁiau s

Ayer lteam —» Georgetown Route.

- Pedestrian roads need to be constriucted at the town areas which are
the bottle neck of the existing route.
~ Curve mirrors shall be installed at the dangerous curve,

-~ Traffic signals shall be installed at the main intersections.

In case that the above—mentioned miti@ation and abatement measures are
-realized, the traffic impacts on the residents along the . route by the

haulage vehicles will be greatly mitigated and minimized.
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chapter 10 Residual Impact and Monitoring Systenm

There seegs'to he no residual impacts because many mitigation and abatement

“measuras - are adOQted. However, to enhance more safety, method such as

monitoring systems are recommended.

In ‘order to examine impacts on

operation, the following wmonitoring systems are intreduced in

operation.
a. Water monitoring system
The following monitors of water are proposed.
i. Groundwater monitoring by monitoring well
ii. Surface water monitoring at surrounding drain
iii;'LeaChateimanitoring at the inlet of the regulation pond

iv. Effluent monitoring at effluent pump pit and effluent outlet.

The locations for above mentioned monitoring are illustrated in Fig.

Tt T

LEGEND
Honitoring Yell
Surface Water Sampling
Leachate Sampling
Effluent Sampling

ORD@

Fig. 10-1 Location of Water Monitoring Place
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b. Waste Monitoring System
The following monitor of wastes are proposed,

i. Tnspection of direct haul wastes by  private sector including

industrial wastes,
ii, Monitoring of littered wastes

iii. Patrol surrounding area of PADS for the prevention illegal dumping._
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Chapter 11 Project evaluation and Summary of ‘Conclusion

Table. 11-1 summarizes the environmental evaluation. In the table,

env1r0nmental aspects are discussed. in comparison between "with project" and

"without project",

Implementation of the project will result in acquisition of a sufficient
capacity of landfill and sanitary landfill. Because implementation Qf;SOﬁe
of the mitigation measures can minimize possible adverse impacts caused

from . the . site, the city can be maintained clean with nearly no adverse
effect. -

On the other hand, the existing disposal site is very likely to have serious
impacts on the surrounding environment, and further filling operation would
1eéd to the shortage of filling cabacity.' If the same type of dumping is

conducted after a new site is built, adverse effects on the surrounding
environment will wvery possibly appear. Without a new site, wastes and
gﬁrbaQe wouid " fill the city, and clog'the water channel, with resultant

fiooding at many places.
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Table 11-1 . Project Bvaluation

Environmental

Aspects

I. Discharge &

storage

hesthetic

In residential areas
collection is made.
three times a week.,

Garbage will not be

‘ gseen except on the

designated day for

collection, because

- ‘one can- put-garbage

Cdor and waste

water

Others

“only at a fixed time

on a fixed day.

The use of standara

plastic bags can'éolve
almost perfectly the .
odor and

problems of

waste water overflow,

In_Kamponq‘area,
collection service will
be made with communal

conktainers.

- currently door

In residentidl areas,
to dooxr
collection ‘and container
collection are conducted .
Régulaf'plabement of

cbntaineré-andfiittery

. garbage 5round'them'

démaqe 9eriously the

aestheticé’df‘thé-éitYE

Because currently:

- plastic bags are not

used, we can find odor

-and waste ‘water outflow

broblems here and there,

. Kampong' area where

nearly no collection

service is available is

littered with garbage.

Odor, waste
watgr, garbage
fiying, and
working

environment

all collection vehicles

_will_be shifted to

compactor vehicles and

at the same time the

maintenance system will
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Current sideloaders énd
open trucks.have no:caﬁ;
and odor géneratiOn,
wasté.water‘droppinq and

garbage flying have



be strengthened,
Thevefore, odor
_géneration during
transportation,
dropping of waste water
and garbage flying will
disappear, and -the

. working environment

will be improved,
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become serigus problems.

Leading of garbages to

- sideloaders and open

trucks in the dusty air

-is not desirable for

workers’ health,
With currently uged
com?actor vehicles,
whiéh.are poorly

maintained and very old,

~the problems - of . odor

generation . and waste

water dropping have

‘hecone serious,



continue/...(1)

Roadside
environment

{(air pollutant)

Roadside
environment

(noisé)

Impact on
surface water

guality

Air ‘'pollutants derived

from traffic of waste .

transportation vehicles"

will have ‘a minor
impact on the roadside

environment .

The possible noise
impact associated with
traffic of waste
tréﬁsportation véhicles
will be a  3-9aB(A)
incréase in noise

level.

Because the leachéte is
not usually dischérged
directly into the sea,
nearly no adverse
effect is expected.

Although:thé'leachate

is discharged .in case

of heavy rain, no-
adverse effect will
reach'thé sea érea
fifty meters away from

the discharge point.
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: Air pellutants from

waste transportation
vehicles do not have a

serious -impact on the

roadside. environment.

'The noise impact

associated with traffic

of waste tranépbrfation

vehicles. can be seen
slightly against houses

along the road.

Leachate flows directly
into ‘the sea area with
resultant pollutant of

sea water.



Impact on Although no seepage - AL the existing disposal

groundwater control works are site, leachate

madef the possibility infiltrates into the

of groundwater conta~ underground with
mination is very low resultant possibility of
because of clay layer groundwater contamina-
with a relatively low tion,

permeability on the
site bottom.

In addition, no ground
-water is utilized in

the‘surroundings.

Noise, odor The distance from the Private houses are

ahd‘duSﬁ site to surrounding - located very near the

problems private houses is long, existing disposal site,
“and noise, odor and and the effects of .
,dﬁst generated from noise, odor and dust
the final disposal are serious.

operation will have no
adverse impact in daily

life,
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continue/...(2}

Environmental

Aspects

Compatibility
with landuse
of adjacent

area

Impact on

fisheries

Impact on
terrestrial
vegetdtion

and wildlife

Impact on
‘marine flora

and fauna

Impact on

natural

Because leachate from
the site will not
usually be discharged,
nearly no adverse

effect is expected.-

Cutting the mangrove
forest in the existing
bund will have no
adverse impact on
aquatib organisms in
the sea afea, but the
reduction of habitats
for birds and other
animals may héve an

adverse effects.
Almost no adverse’
effect is expected on

marine flora and fauna.

There is no aesthetic

elements to bé
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GOA ATrCa.

Not good,: bhecause
private houses and

factories aré logated

_if the neighbourhood.

Leachate from the site

- flows. directly into the

When:the
present'duﬁping is kept,
the poééibilityzof
contamination of Fish’

and:shellfisﬁ which are

- major products of

fishery is fairly high,

No :impact.

The adverse effect on

marine flora and fauna.

Although there is no

aesthetic elements to be



o ) » >
landscape conserved. In addition, conserved, the current

planning of planting condition is very

for better natural undesirable because one

landscape will hide can directly overlook
disposal operation. the site.
Impact on . No impact. No impact. -

historical
places or

structures

Impact on- o impact. No impact
religious
places or-

structures
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Continue/...{(3}

Environmental

aAspects

" Impact on
traffic

safety

Harmful
insects

and others

Drivers}-special
attention to traffic
safety will be

required in driving

on access road extend-

ing from the femple

town in Ayer Itam and -

the downtown of Balik
Pulau to the Sungai

Pinang area.

perfect implémentétién
of sanitary landfill
will‘prévent any such

problems,
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_Special attention is

needed in driving the
access road, but: there

is no case. in which .

waste transportation

wvehicles cause some

éafety problen,

The existing site .is -

‘the food source for fly,

"mdsquito;.rét, ahd-other

harmful insects,
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11, Kuala Muda and Pulau Burong Disposal Site
Chapter 1 Title of Project

The title of the project is Kuala Muda and Pulan Burong Disposal Bite

"pevelopment Project (1991-1995)

Chapter 2 Project Initiator

dhe initiator of the project is. Seberang Peral Municipality.
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Chapter 3 Necessity of the project

The rapid pace of socio-economic development in Malaysia has brought abéut
- an increase in the generation of solid waste with increasing complexity.
Solid waste collection and disposal haé_becoﬁe a social ana'public health
problem of great magnitude and ‘this 'is"eﬁident in the numérous reports
published in the mass media in ‘the country. The Malaysian Government is
firm in its policy of maintaining clean urban centres and for this purpose'
the National Cleanlinéss'Campaign was launched throughout the country by
the Honourable Prime MinisLer towards the end of 1983, However, in many
areas this campaign failed to have any reasonable effect because of lack of
cooperation from the public ‘and most of all due to the 1nab111ty of the

Local Authorities throughout the country to Sustaln the campalgn.

Under the Local Government Act 1976, Local Authbrities'ére given
responsibility of collecting and disposing solid :wéste in urban  areas,
However, almost all Local Authorities in-Malaysia'afe facing acute
difficulties in carrying out such responsibiiity. This diffiéuity mainly
arises from the ‘shortage of adequate fﬁnds, manp0wer"probléms, lack of
disposal sites, absence of a good management s?étém and the lack of
expertise. Waste Management has been given very low pribrity in the past
and the problems have been conveniently left fo ‘the Local Authorities to.
manage in the best way ppssible with their limited financial and manpowar
resources, without any form of technicai_aid or financial assistaﬁce_from

any other sources.

To overcome the problems stated earlier and to improve the situation in a
systematic mannér, the Ministry of Housing and Local Governmént has decided
to prepare and implement a Nationéi Solid Wasté Mahagement Action Plan., A
vital component of -the National Action Plan is the preparatlon of Solid
laste Management Master Plan for each Local Authority. in the country.l
Experience has shown that this is the nost effective approach, technically
as well as financially, to resolve solid waste managemehf problems and plan
for the needs in the years Lo come. However, this approach has not been
practiced in Malaysia and not a single SolidIWaste Management Master Plan
has been prepared for any Local'Auﬁhority?in the countrxy. As such, it is

very important to carxy out the Ffirst Solid Waste Management. Master Plan

—167—



.anQ.Fea51blllty Study Proj?ct‘successfully in a Local Authority so ﬁhat the
experience gained can be used to benefit otWer Local Authorities. At the
same time such success wil] gain the confidence and support of the decision

makers at all levels and thus provzde a2 boost to the National Action Plan
stated: above.

MPgPris'the oldest Local Authority in the.country‘wheréas MPSP is the
largest in term of administration area., Both have important and fast
growing’ develOPNEﬁt centres for industrial as well as commercial
developments. These developments put a heavy strain on the solid waste
management systems of both the Municipalities. Therefore both
Munlclpalltles must have a good and efficient solid waste management
system, Furthermore Penang Island with its.beautiful beaches is a majdr
tourist attraction and is a vital link in the national tourist industry
whiéh is being actively promoted by the Government as an important source
of'revenue for the_country. MPPP and MPSP are seperéted only by a narrow
strait. Therefore, it is absblutely vital.to keep thesé two areas clean so
as not to .affect the efforts made in promoting the toufist industry. A
seashore polldted by floating refuse will nullify the impact of the best

tourist promotion drive.
To. be -congrete, there are various problems as follows:
a. Unsatisfactory measuremenis for environmental conservation

In the existing disposal sites, implementation of short-term
_impfovement plans at Permatang Pauh Disposal Site provides partial
conéideration, but almost no measures for environmental conservation has
been executed., Therefore, not only littering and release of leachate but

also fire due to spontaneous ignition in result in some cases. This has

‘become a serious problem.
b. Unsatisfaétoiy plan to ensure disposal sites
Pérmatang Pauh Disposal Site where approximately 90% of the wastes

generated in the MPSP Area has no space any more, and causes environmental

problems in the neignboring residential areas and industrial areas. Thus,

—168—



ensnremenﬁ of the next disposal site is urgently requested.

¢. Unimproved organization

MPSP, where the organization in charge of cleaning is regionally
separatéd, has no department for planning, managemeht and operation of
dispésal sites, For this reason, fiiling, transportation-of disposal. sites

can not he satisfactorily carried. out.
d, Illegal dumping

In spite 6f the fact that MPSP does not levy disposal charge at
present for prevention of illegal dumping, wastes have béen illegally
dumped here and there. 1In order to prevent illegal dumping, -stricter

application of penalty is necessary.
e. Poor understanding of final. disposal: : -

Solid waste management (SWM) can be méde-only when collecﬁion,
cleaning, treatment and disposal function perfectly. “ Thé: current  major
concern of MPSP's Councillor is collection and cleaning,'and his baéic,idea_
is "just dumping is good enough" -with rather -poor understaﬁding 0f'the
issue., This seems Lo be.an underlying cause of the above¥1isted.(a)
through (d). Even when an incineration plant is built, final dispoé&l is
essential for solid waste managément. The'nécesgity of a firm
organization/system for adequate dispdsaluié not.fully'uﬁderstood.
Furthermore, very strict application of penal regulations and fuil
participation of citizens-are indispensable for prevention of illegal

dumping.

In order to solve all these problems, promotion of this project'is

urgently reguired,
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Chapter 4. Summary of Project

Landfill development and operation of Kuala Muda Disposal Site (KMDS) and

Pulau Burung Disposal Site (PBDS) for the first phase project (1991-1995)

‘is designed as to comply with third level of satisfy landfill. The basic

conditions for ‘the design of KMpg and PBDS are summarized as follows;

Items KMDS & PBDS Remarks
Area of Site (ha) Lagoon 60
Inland 17,9 29,1
Wastes- to be disposed Municipal wastes including

road,drain and beach
. ¢leansing wastes and non-

hazardous industrial wastes

Disposal amounts in 1995 199ton/day 238ton/day

Cummulative  Phase I 560 664 Including
Disposal 1992-1996 cover soil
- Yolume T e e e
(1000m3) Phase II & IIT 1,415 1,673 Including

1997-2005 ' _ cover soil

Numbers of incoming: 59 69

vehicles units/day .units/day

Required Area for Phase I 17.%ha 16.7ha

Level of Landfill 3 3

Construction Plan 3 stages 1991,1996 and

2001
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Based on the above mentioned conditions, the préliminary design of KMDS and
PBDS developmenté for Phase I is made and illustrated in Fig.4-1 - 4-3,
The proposed project investment components of final disposal in EKMDS and

PBDS are summarized below;
a. Main facilities

i. Enclosing structure
~ Enclosing bund

~ Diwviderx

ii. Drainage system
- Surrounding drain
- Op~-site drain (surface water)
- On-site drain (underground springs)

~ Drain for reclaimed area

iii. BAccess
~ Approach road

~ On-site road
b. Enviromment protection facilities

- Buffer zone

~ Litter control facilities

- Gas removal facilities

— Leachate tollection facilities
-~ ILeachate cycling facilities

- Leachate outlet -

~ Monitoring facilities
¢. Buildings and accessories
- 8ite office

= Weigh bridge

-~ Garage and storage building
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Safety facilities
- Fire Prevention facilities
- Car wash

-~ Utilities
d. Bquipment
i. Landfill eguipment
- Bulldozer

~ Hydraulic excavation

ii. Others
- Water sprinkler truck

-~ Inspection wvehicle
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Chapter .5 'Project Options

There are 9 potential sites selected by the site selection committee,

These options of project sites are Kuala Muda, Kampong Selamat, Mak Mandin,

Prai Barrage, ~Prai Industrial Complex, Bukit Minyak, Gajah Mati, Pulau
Burcng énd-Bukit Tambun and their respective locations &

5-1.

re shown in Fig.

To determine'ﬁhe possible impacts that the project may cause on to the
exisﬁing environment, evaluation on environmental acceptability consists of
factors that p;otect majqr.public and environmental interests from possible

hazafds induced to the surroundings by the projebt.

The extent of impact on each evaiuation item is ranked and an overall

environmental acceptébility on each potential sité is evaluated,

Ehe'éyaluation on envirdnméntal'acceptability of each-project'site'is
'summarizeq iﬁ Tabié 5-1, _Principally, Kampong Selamat, Prai Barrage and,
'Préi Indugtrial Complax are found to be unsuitable as final disposal sites.
ﬂponlevélﬁation o1t political, social, legal and technical aspects in
addition to the environmental aspect, Kuala Muda and Pulau Burong-are'

finally selected.
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Chapter 6. The Existing Environment

Although it is best to consider and study the exlstlng env1ronment
thoroughly, it should be recognized’ ‘that such detall 1nvest1gat10n w1th1n
the limited time and financial constralnts is not p0551ble.‘ For the
purpose related to solid waste mdnagement env1ronmental 1mpact evaluatlon,

the existing environmental study is divided into the followlng_components:

{1) Air gquality

{2) Water and soil quality
(3) Noise hazard

(4) Vegetation and Aniﬁals
{5) Landscape

(6) Historic and religious places

The existing conditions of these components shall be the basellne in

measuring the extent of impacts of SWM in the prOJect area.
6.1 Air Quality

With the project implementation, the'air'quaiify may be'affécted by
pollutants from dust, emission from haulage vehlclee and odor. Although
there may be other air quallty components that may “be con81dered, their

impacts are negligible and thus can be OmlttEd.

In view of these possible impacts to aif quélity,ffactors.wnich-wouid
reduce the impacts are studied, Basically,fair'pollution:cansed by'dust;
exhaust gas and odor are reduced with the presence of=foyourable
meteorological conditions such as -winds and ' rainféll' (precipitation).
Based on this understanding, the impacts to exisning.air‘Quality ére

discussed,
(1) Rainfall
The mean annual ralnfall observed over a 16 year perlod (between 1969 and

1985) is 2,158,1 mm at Butterworth. The mean monthly ralnfall dlstrlbutlon'

during this 16 year period is’shown in Flg. 6-1, It is' seen that in
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September and October, the rainfall intensity exceeds 300 mm, On the othex
hand, during the months of Januvary, February and December, less than 100 mm

of rain is precipitated., Otherwise, Seberang Perai has been experiencing

ten months which have more than 10 raindays in each month and a total of

six monthsIWhich have 15 days or more of raindays.

Hence, based on the intensity and number of raindays, it can be deduced
that the degtee or extent of suspended particulates and other pellutants
can be mitigated'naturally. Indirectly, frequently, the result of raindays

may help keep air pollutants within the satisfactory levels.

{mm)

200

200

100

JAN FEB MAR  APR  MAY  JUN JUL  AUG  SEP  OCTY  NOY

DEC

No. of Rainday

1969 -~ 1985 Mean: 6 9 11 18 18 13 14 156 21 22 19 12
Highest: 15 17 18 22 22 18 19 23 24 27 28 21

Annual Mean: 2,158.1 mm

¥ Source: Bubtterworth

Fig. 6-1 Mean Monthly Rainfall (1969 - 1985)
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(2) wWind .

The monthly wind rose and monthly mean wind velocities in 1987 are shown in

Fig.6-2.

Between Decémber and January, the BEast North-East wind dominates'the study

éfea. From February to’ April, the oriéntation changes from North-West to

East.,

The mean wind velocities between December and Febxuary-are higher than any

other months., The wind velocities between December and February ranges

between 2.6 m/s to 2.7 wm/s.

Between Mdy and November, ‘although Last wind is domlnant, it is often

compllmented by the North-West wind.

The annuél mean wind velocity is 2.2 m/s with the various dominant wind

directioﬁé‘of-East and North-West,

;
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~ Fig. 6-2 wind Rose and Mean Wind Velocity in Butterworth
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{3) Dust

In Draft Laporan Teknlkal of Polan Struktur Seberang Peral, 1t ig reported
that concentrations of dust from many monltorlng statlons in ‘Seberang Perai

range between 25 to 1000 mg/mzlday. Thls value can be converted into 1.9

to 76.5 tons/milezfmonth.

For reference purposes, the data of suspended partlculate matter and

dustfall survey carrled out at Permatang Pauh, between 1st September
through 30 November in 1988 is adopted. The result is shown 1n Table 6-1
‘and Table 6-2, and the location map of sampllng statlons is. shown in Fig.
6-3. '

As to the sﬁﬂdy rééult of suspended'particulatés, the only point where thé
levél exceeds the standard 0.10 mg/m3 for industrial zone is on the dump

site.

It would be ihtefesting'to ﬁotéithatlalthough open_dqmping'has been cérfied
out and sometimes spontaneous fires have frequenfly occured iﬂ”thé_existing
disposal site, volume of duét.arouhd fhe site does not exceed ﬁhe 30
tons/milezfmonth, proposed Malaysian Air Quality Staodafds. In October the
result at every station exceeds the 10 toné/milez./month.for fesidentiél_

zone,
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. Butterworth

K Existing Disposal Site (Permatang Paun)

L Sampling Station

. Fig. 6-3 Location Map of Dust Sampling Station
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Table 6-1 Total Suspénded particulates analysis for

Permatang Pauh Area -

(Unit:mg/m3)
No Station Pimes Sept. Oct. Nov., Standards*
1 0.153 0.115 0.186
2 0,137 0.116 0.223
- Dump Site- 3 0.077 0.115 -
4 - 0.141 -
ave, 0.122 0.122 0,205
: 1 0.067 0.061 0.079
Oxidation 2 0.064 0.051 0.087
6 pond . 3 - 0.045 -
(entrance) 4 - 0.070 -
ave, 0.066 0.057 0.083
1 - 0,065  0.040 0,045 L
8 Telecom 2 0.061 0,046 0.051 - 24 hours
37 0.025 0,055 0.040 .0.05 mg/m3:
e ———- —--—=--- Residential/
. ave.  0.051  -0.047 . 0.046  Common Zone
1. . 0.065  0.052  0.028 0,10 :mg/m3:
10  School 2. 0.035 0.088 0.021 Industrial-
TS - Zone °
ave. ~ 0.051 0.070 0,025 o
1 - - 0.032
12 JPT Office 2 - - 0.033
' 3 - - 0.051
ave, - - 0,039

* Pproposed Malaysia Air Quality Standards
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PDC

2 River Bank

3 Chinese Temple

4 Open Fiéld

5 SeWége.Tfeatment
- Plant :

6 Oxidation pond
"{entrance)

7 OXidation pond
Telecom

9 Malay House

16'School

11 P;ivate House

12.7
17.1

1.7
20.1

16.8

20.6

10.6

12,6
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Dustfall Analysis for Permataﬁg Pauh Area

(Unit:tons/milez/month}

Proposed Malaysia Alrx
Quality Stangdards

30 : Industrial Zone

10 : Residential
Zone

8 : Specially _
protected zone



(2} Carbon Monoxide

Based on the Penanq 1sland ~wide air quallty survey conducted by USM in 1981
- 1983, carbon nmonoxide (CO) exhaust by transportatlon sector. is the -single
most important air pollutant in the State of Penang, ' The contribution
rates of pollutants by the transportation sector are as followg~ CO (99%),

HC (B5%), NOx (61%) and partlculates (62%).
Since there is no data avallable on carbon monox1de (CO)- in the area near
Kuala Muda and PulauBurong, data obtalned from tests carried out at- “Jalan

Chain Ferry is adopted and shown in Table 6= 3 All co concentratlons are

below the proposed Malaysia Air Quallty Standards.

{3) Odour

There are no main facilities that cause 51qn1flcant objectlonable odour

near the candldate 51tes in Kuala Muda and Pulau Burong,
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6,2 Water and_sbil Quality
{1) Water Quality

There are no existing data available on water quality in the: area near

Pulau Burong.

The yesult of water guality analysis, which was carried out in the river
and sea area near the candidate site in Kuala Muda, is shown in_Table 6.4,

and 6-5.

The Proposed Interlm National Water Quallty Standards for Malays1a, which

is necessary for evaluation of water gquality, is shown on Table 6-7.

Though thié standard is prepared for fresh Qater, it will be:applied as

means of reference in the evaluation for sea water gqualities in this report.

The result of water gquality survey shows that almost all parameter indices

are below the Class IV Standards'df the proposed Interim Water Quality.

Water quality in Sungai Muda is in satisfactory and good condition, judging

from the BOD and DO indices.

Table 6-6 shows the résult of the water  analysis conducted in Kuala Muda

and Pulau Burong areas by the JICA Study Team=

The levels of almost all items, excluding total coliform, are below . the

proposed standards class v,
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Table §+5

s T Row wp E e e e R S S W e e ma e
) S AT LT ey e e e o e a e
. TR L G e D Rl A Gt U 3 R A 80 D AR s hm R et S e e

PARAMETERS (UNITS)
Ammonlacal mg /L

- Nitrogen .

" BOD mg /L
CoD mg/L
bo mg/L
pH
Colour TCU
Elect.Cond. umhos/cm
Floatables
Odour
Salinity o/oo
Taste - .
Total Diss. mg/L

Solid J
Total Susp. nmg/L
Seolid . '
Temperature ¢ -
Turbidity ° NTU
F, Colif, counts/
o 100mL
Tot. Colif. .counts/

' 100nL
Ph - mg/L
cd. mg/L
Hg mg/L

" Total N mg/ L
Organo — P ng/L

The Results of Water Quality Analysis by JICA Study Team

Kuala Huda

24 Hov. 2 Dec

<1 <1

32 15

4.5 4.3

6i8 8'0
32x10%  456x%102
253 264

26.8 27

4.6x10°% 9,3x102

9.8x10% 8.0x10
0.0029 0.006
N.D. 0.0019
N.D. N.D.
0,2 0.8
0,013 0.029

—162—

638

27

9.3x102

3,0x10°

0.0033
0.0028
N, D.

425%x10°2

164

26.5

2,4x10%

1.8x10%4
0.0045
6.001
N.D.

6.7
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Continue ...

e vt ey ok St Bt o o B mar a8 s Sk S b s R R G o R e I A e e ek S Kk A e A el 3 B G LA e R eh B e 4D 07 RN SN R RS A S e e RS S

e i ane At pem T o s A ok o ek A ot oy e e e M BAA A s M A R BN S e e A T Ty T (ko S SR AT e e R e ey iy e A RS R S8 B e e e s

PARAMETERS {UNITS) 24 Nov. 2 Dec.
Ammoniacal  mg/L

"Nitrogen _
BOD ng/L <1 <1
COD mg/ L 58 12

Do mg/L 5.1 7.3

pH 6.7 T.2
Colour TCU o -
Elect.Cond. umhos/cm 6.0 50
Fleoatables - -
.Odour - -
Salinity o/oo - -

Taste . - -
Total Diss. mg/L - -

Solid ' o
Total Susp. mg/L 185 129-

Solid: _

Temperature °C . 26.3 24.5
Turbidity NTU - . -

F. Colif. counts/ 1.1x10¢ 2.4x103

- 100mL L L
Tot. Colif. counts/ . 2.4x10° 1.0x109
100nL | R

Pb mg/L - 0.0026 ~ .0.0069
cd mg/L N.D. TUNLD
Hg o mg/L " N.D. - - N.D.
Total N - mg/L _ 0.8 0.3
Organo - P mg/L 0.036 ~0.001

i m y G T T N R W WU Wy S S oAb mie dy oy e et v O B b it il M e el l el bt i L R ST S TR AW N S WA BN A SRR ST TR MR SR ALY G MY A28 MR ] e
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Table 6-7 Proposed Interim National Water Quality Standards for Malaysia

) : . T A e e e e
-_-._....u—-q-...n..L.._~._.~_...—.A....4-.-.--...—...‘,.._.........H_

o i CLASSES
PARAMETERS  (units) I ““““;;;““‘“““;;g"““““““;;;‘“‘ v v
Abmoniacal wg/L 0.1 '

" Ritrogen . 0.3 0.3 0.9 2.7 >2.7
-383 . 2852 1 3 3 6 12 >12
g 8/L 10 - 25 25 50 100 >100

o m 7 5-7 5-7 -5 3«
E: 6.5-8.5 6-9 6-9 5-9 5.9 -
.ublour ' TCU 15 1 50 1 . . i

50 - - -
Elect. Cond.* pmhos/cm 1000 1000 - 000

Floatables / N N N _ 6000 h
Odour. N N N : h B
Sallnlty* © %0 0.5 1 - _ ; -
_Taste o N N N B . -
Total Diss. -~ mgfL 500 1000 . - o -

Solld*_i: . 4000 -
Total Susp.  wg/L 25 50 50 - 150 300 >300

Solids - - _ '
Temperature °¢ -~ Normal +2 = Normal +2 - -
Turbidity NTU 5 50 50 . - -

F. Colif.**  counts/ 10 100 400 5000 5000

: : 100nL {20000)% (20000)%
Tot. Colif.  counts/ 100 5000 5000 50000 50000 >50000

f 100nL :

N . = No visible floatable materials/debris, “““““

or No objectionable odour,
or No objectionable taste.

* = Related parameters; only one recommended for use
ol = Geometric mean
a = Maximum not to be exceeded
'CLASS USES
I Conservation of natural environment

Water supply I --practically no ekeatment .
necessary (except by disinfection or boiling only)
Fishery I - very sensitive aquatic species

ITIA Water supply Il - conventional treatment required
Fishery II - sensitive aquatic gpecies

IIB Recreational use with ‘body contact

I11 Water supply IIT - extensive treatment required

Fishery III - common, of economic value, and
telerant species
L.ivestock drinking
IV .Irrigatioﬁ

v None of the above
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. Continued ...

o At i e o Sl o, R 4R 8 R A 8 e i o . i e S M g g 0 St i S P T S D S ey o gy e [ Y

CLASSES
PARAMETERS  (units) I ITA/IIB g v v
Al ng/L A - -~ (0.06) 0.5 A
As ng/L 0.05 0.4 - {(0.05) 0.1 :
Ba mg/L 1 - et -
cd mg/L 0.01 0.01* (0.001) - 0.01
Cr(VI) ng/L 0.05 1.4 (0.05) 0.1
Cr(IIT) mg/L - 2.5 : -
- Cu mg/L 1 - 0.2
Hardness ng/L 250 - -
Ca mg/L ~ = -
Mg ng/L - - -
Na mg/L L - - -3 SAR
K wg/L _ - o= - :
Fe ng/I, 0.3 1 - 1 -(lear) '~
i) _ 5 (others) L
Pb - mg/L A 0.05 0.02% (0.01) 5 E
Mn mg/L T 0.1 - 0.1 _ 0.2 v
He mg/L U 0.001  0.004 (0.0001)}. 0.002 = E
Ni ng/L R 0.05 0.9% 0.2 B
Se - ng/L A 0.01 0.25 (0.04) 0.02 8
Ag ng/L L 0.05  0.0002 . - o
Sn mng/L - 0.004 o - A
U mg/L L - - ) - B
7n mg/L E 5 0.4% 2 0
v _ A
B ng/L F 1 - (3.4) 0.8 E
c1 mg/L L 200 - 80
Cl, ng/L S - - {0.02) - - v
CN mg/L 0.02 0.06 - (0.02) -
F ng/L : 1.5 10 : : o1
NO, mg/L. 0.4 0.4 (0.03) -
NOB mg/L ) 7 . - ’ 5:
P ng/L - 0.2 0.1 : -
si mg/L . “50 - -
80, ng/L : 250 - -
8 ng/L - o 0.05 - (0.001) -
c0,  mg/L - - -
Gross-o © Bg/L 0.1 - -
Gross-B Bq/L ' 1 - -
Ra-226 Bg/L <0.1 - -
Sr-90 Ba/L Y <1 - - Yy
# = At hardness 50 mg/L CaCO . '
# = Maximum (unbracketed) ang 24~hr average (bracketed) concentrations
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Continued ...

PARAMETERS  (units)

CCE
MBAS/BAS

Pg?L
ne/T

0&G (mineral) ug/L

0&G(emulsified ug/L

edible)
PGB
Phenol

Aldrin/
Dieldrin
BHG = .
Chlordane
t~DDT .

Endosulfan -

"Heptachlor/
. .Epoxide
Lindane

2,4-D
2yhy5-T

2,4, 5~TP
Paraquat

ng/L
rg/L

- pe/L

ng/L
- »g/L

re/L
ne/L
hg/L

g/
pe/L

1/ L
»2g/L
pIv-747

s iy o 0 A B, s e e et .
e e e ke e

A R et e 1t s g 2 el i o e

T A £ L i el i L e

l(u»a:z s 2O b=t w3 b—2=%#

CLASSES

ITA/TIR ITI# _“““_—Efm
500 - | .
. 500 5000 (200) -
AO3N N s -
7000;N N -
0.1 6 (0.05) -
10 - -
0.02 - 0.2 (0.01) -

2‘ 9 (001) .'"
0.08 2 (0.02) -
0.1 1 (0.01) -

10 - -
0-05 0_‘9 (0006) -

2 3 (0.4) -

70 450 -

10 160 -~

A 850 -

10 1800 -

- -
¥

Free from visible film, sheen, discoloration and deposits
Maximum (unbracketed) and 24-hr average {bracketed) concentration
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Soil
a. Geological profile

Soil investigation works have been'carried'out;in'thé égndidateis;té‘
of Kuala Muda and Pulau Burong by the JICA study team. Based on the

works, a geological profiles are made and illustrated in  Fig. 6.4 and

Fig., 6-5.
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Fig. 6-4 Geological Profile of KMDS
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According to the geological prdfile, marine silty clay exists to' a
depth of 18 meters below ground level with fine sand and shell

fragments partly.

b Soil characteristics

Laboratory testing on selected " soil samples - has - been performed to
evaluate the engineering parametérs of the-subsoii encountered.jBaSed

on soil test, characteristics of marine clay are summarized as follows:

KMDS .. PBDS

Natural Moisture . . 60-80 : 60-90
Content (%) .

Bulk Density 1.5-1.6 O 1.55-1.7
(ton/m>)

Specific gravity a 2.4-2.7 2.4-2.7
Atterberg Limit

- Plastic Limit (%) 25-40 .23

- Liquid Limit (%) ' 47-90 40-70
Permeability 1076-107 10 6-1077

Coefficient (cm/sec)
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6.3 Noise Hazards

since there has been no available data on noise for Xuala Muda and Pulau
Burong at the tlme this report was written, the data obtained from the
Pelan Struktur Seberang Perai Report is adopted as the noise condition in

local’ dlStrlCtS.

There exist very close relationship between the traffic volume and noise
level, For this reason, the traffic volume and traffic noise are discussed

in the subsequent section.
(1) Traffic Volume

The main source of noise pollution in residential areas comes from

vehicles.

The 12 hours traffic volumes relating to the candidate site in Kuala Muda
and Pulau Burong are summarized in Fig. -6 and Table 6-8. Fig. 6-7 gives

hourly traffic volumes at each point,

Table 6-8 Traffic Volumes relating to the Candidate Site
Unit: Veh1c1es/12 hours

AT Eor v e ra e R S e ey o e = SR TR R N L L T R A b = ek e Y e T A L e A B .

No Cars (mptor qycles) lorries Total % Lorry Traffic
1 1146 (1130) 114 qeze a1
2 3737 (2510) 131 3868 3.4
3 2252 (1305) 186 2438 1.6
4 9845f(23§9} 1567 11412 13.7
6 11899 {3554) 1747 13646 12.8
6 18744 (5831) 3113 21857 14.2
7 1927 977) 392 2319 . 16.9
8 616 ( 326) 106 622 17.0
9 1251 ( 835) | 111 1362 8.1
10 979 ( 693) 84 iogs 7.8 . __

By JICA Study Team on December 20, 1983
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(2) Traffic Noise

Data on noise'collebted from the main roads and from the kampong area

situated along the roads is shown in Table 6~9 and the locations in Fig. -8

Noise 1eve15 over the road having heavy trafflc flowg are very high and

exceed 70 dBA. WhllSt in the kampong ateas set away from the main roads,
noise_levels aré between 5 to 10 dBA less than n01se 1evels over the road.
However,  all the. noise 1evels from these areas exceed the 55 ABA,

recommended by WHO, with a minimum dlfference of 10 dBA.

Table 6-9. Traffic Noise and Voluﬁe in Seberang Perai

ST,

Traffic Volume

NoiselLeﬁel'(Leq.dBﬁ) (Vehioies/hf) [fi Remark
1 17.5:' ]  _1339 5' N ;; 'képala Batas
2 7.5 o 162z Telok Air Tawar
3 7.1 | 1894 “'Jalan Nibong
- Tebal

4 70.7 | S 979 f] j_'-Jalén Atas,

' : ' S _'Nlbong Tebal
5 - 68.5 | - : Kg._ﬁenaga Ii
6 85. 2 | - : _V ' :ﬁg. faldér
7 68.0 i, e o "Nibong Tebal
-8 66. 5 o ' Chinese Primafy

‘School, Penaga
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Pulau Burong

v B

é@ - Candidate Site
() DNoise Level Monitoring Station

Fig. 6-8 Location of Noise Monitoring stations
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(3) Landuse

Residential areas around the candidate sites and along the access roads are

shown in Fig, 6-9 and Fig. 6-10.

The distance from the disposal operétion area foqﬁhe.neareSt ﬁouse is about
110 m in Xuala Muda. On the otheﬁ_hénd; no:houses are Situated ﬁear_the'
site in Pulau Burong., It should also. be ﬁotea”thatsoﬁ Bdth sides of the
access roads towards the candidate site in Kﬁaia'Muda are lined with

houses.
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Candidate Site in Kuala Mudg

Residential area

. Fig. 6-% Residential area

around the Candidate Site KMDS
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Changkat . 15

Candidate Sitoc

“in Pulat Burong

"

Fig. 6-l0 Residential Area around the Cand1@a§e S;te PB
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6.4 Vegetation and Animals
6.4.1 Vegetation
(1) Flora and Vegetétion

In Kuala Muda, there is very little natural vegetation left in vicinity of

the site, as most of the trees have been chopped some time ago. There are.

very few existing trees, except some planted coconut trees. DParts of the

area are covered by shrubs and grass..

Pulau Burong was completely covered with mangrove vegetation in the 1980
aerial photographs. ALt the present moment, except for a-fringe of mangrove
vegetation about 50 meters wide, the whole island has been cleared of

vegetation. .
. One part of ‘the island is now the present dump site of the MPSP. The
_reméining_cleared areas -are used for agriculture, mainly  the growing of

maize and the vegetables.

The - mangrove - trees at the fringe include Rhuzophera, Bruguiera and

Avicennia, Some are matured trees and up to about 60 ft (18 m) high.
betail ecological study has been done by USM.
(2) The Value of Mangrove

Mangrove forests in Malaysia occur mainly along the west coast of
Peninsular Malaysia, at the. estuaries of the Sarawak, Rejang and Trusan-

Lawas rivers of Sarawak and along the east coast of Sabah (Fig. 6-8).

The éreal extent'of'these forests in'PeninSular Malaysia, Sabah and Sarawak
.has.been estiméted to be about 120,000 ha, 284,000 ha and 173,000 ha
‘respectively: about 351,000 ha occur as forest reserves. The values of the
@angrofe reséuce are many and of great importance Lo the socio-economy of

the country.
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The importance.of the resource derives both from the direct products taken
from the mangrove forests and from the amenties provided by the resource

from within and beyond their boundaries,

Producﬁs taken. from the mangrove forests are mainly WOod:for charcoal,
poles and firewood; In terms of economic value per heétaré per annum of
timber, the méngrove'forests'have been amongét thé most valuable in the
country, The leaves of the niparpalm; Nipa frdticéns,_are used for:making
roof thatches and cigarretﬁe wrappers Wﬁiie‘the inflorescehéeé are tapped
for nipa sugar for conversion to alcohol. In Sabah and.Sarawak,_mangrove

timber is an important source of woonChips for'the manufacture of Xayon.

Other nétﬂral products harvested from the'mahgrdées ecosysten include  many
prawn species which are ca@ght in'the_n@ngrove wétérwéys of'in adjacent
coastal waters. Edible mud Crabé and gastropdds are éomﬁon.in'the
mangroves.wﬁilé'cockles are abﬁndant-on mud-fiatét Tpgether they provide_‘
an important commercial food sovrce: Some. prawn SQécies‘ may breed and

complete their life cycles in the shallow coastal mangrove waters.
Under natural conditions, mangrove forests -act  seaward bérriers against

coastal erosion and help to stabilise the coastline. Erosion often occurs

following removal of mangroves by human.,
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6.4.2 Animals

With the’ lOSt of Vegetatlon, all the animal life associated with such

vegetation are not around Kuala Muda Site.

A number of birds were observed but more of the birds are those associated

with human habitation, such as Crows,

According to the villagers, there is no cockle culture at the coast. There

‘were some aguaculiture activities reported near the tidal gate, and there

are presumably cage culture for fish,

The water from Kuala Muda is very heavily silted and the.whole of the

estuary mouth and surrounding coastal waters is brown with silt.

_Thete were large number of birds, both at the mangrove as well as the
adjoinihg Byram Forest Reserve in Pulau Burong, This is perhaps the origin
of the name "Pulau Burong". A bird list will be complied for this area,.as
it is likely that a number of the birds are migratory, from northern Asia

and Russia,

The present dump site has attracted a large number of scavenger birds, such
as the crow and to a lesser extend the mynah, These birds would compete

for nesting sites with the indigenous birds.

There were signs of human collectors of crabs and other mangrove
invertebrates in the mangrove fringe. An abandoned fish trap was also

obsérQea. This would indicate that the normal collecting activities still

téke place in the mangrove.

here were sounds of boats collecting cockles in the mudflats around Pulau
-Burong.' A collectlon centre for cockles was located in Sungai Tengah, at

“the edge of Pulau Burong, where the cockles were being sorted out when the

harvesting boats come in,

-Detalls of all species habltatlng these areas are available after USM has

completed their 1nvest1gat10n at these areas.
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6.5 Landscape

There is no recreational zone, which has excellent landscape to be

preserved around ‘the candidate sites.
6.6 Historic and Religious Places

There is no historic or religious places and structures: arcound the

candidate sites.
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Chaptexr 7 Result-of_Preliminary Environmental Evaluation

The fOllOWlng activities might have significant impacts on the

environmental componenis as shown in Tahle 7-1,

Of these  environmental components, vegetation and anlmals with mark * in

the Table which are Currently under field investigation, are not fully

surveyed. For this reason, these items are examined,

Table 7-1 Pro;ect Activities and Envlronmental Components

Pro;ect Act1v1tles an1r0nmental Components
Slte Clearlng * Vegetatlon and Animals
.Earthhworks _ N013e against human life

* Noise’ aga=nst anlmals

Landfill activities pust and Odor -
' o Water Pollution
~ Noise against human life
* Noise against animals

Transportation activities air pollution due to Vehlcle
: : ' exhaust
Noise from haulage vehicles
Safety on public roads.

(1):Site Clearing

' Before eérthworks, in the site cléaring, trees and bushes will be cut down

énd cleared throughout the site, Fcology of the site should be studied,

(2} Earthworks

Noigewfrom vehicles. during construction may caudse some.impact against.human
eﬁvironment and on to the wildlife in the mangrove forest. Some species of
blIdS were seen habltatlng in the nﬁnglove forest durung reconnaissance
survey, Further study-should be executed in determlnlng the p0551b1e

extent of impact on these wildlife.

(3) Landfill
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Since leachate from final disposal site .is ‘gathered and pumped up back to

the site, it will not be discharged directly out of the site,

However, some leachate will permeate into the grdund; and only some will be
purified after passing through layers of sand and finally flow out into the

sea. Therefore, there may be some impact against the ground water due to

this,

Odour will be generated during landfill work, but it can be reduced by
completely covering the wéste'with soil. Spontaneous combustion of waste
would give off smoke and it- 15 undes 1rable to the’ env1r0nment. However, it
can be controlled by coverlng it w1th soil and tlmely sprlnkllng w1th

water., Water trucks shall have to be prepared for sprlnkllng.

Suspended particulate matter and dﬁst geherated from solid waste and
residue can also be nitigated by régular timely sprinkling of water and

adequate covering soil.

There is a development poséibility of téufisf resort area.tolthé hdrthjof
the site and a traditional village center to the south of the site.
Therefore, this disposal site will reserve about 50 metér.wide-green belts
as buffer zones on the nérth and south areas respectively, and impact

against landscape will be abated.

Noise from landfill equipment may give some impact against wildlife in the
adjacent mangiove forest. However, to determine its extent, further

detailed study is required,
(4) Transportation

SWM vehicles cause impact to three environmental components of air quality,

noise and physical safety.

‘The traffic noise and unsafe traffic will not always be in direct
proportion to the increase of traffic volume. However, the SWM vehicles
may give some impacts on noise and traffic safety, because general traffic

volume is not very much at present,
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Chapter 8 Detailed Examination of Impact

. Result of preliminary environmental evaluation provided the basis for

detalled éxamination of the fOllOWlng environmental components.,

(1) Air Quality
(2) Water Quality
(3) Noise

{4} Safety

8.1 Air Quality
{1} bust and Odor

In the Kuala Muda area, the predominant wind direction is Bast throughout
'the year, ‘This wind blows from the candidate site of the central district
of Kuala Muda, but is not expected to héve adverse impact to the
residential area, because a bund will be constructed with a 50m wide green

belt,

The generation of dust can be controlled with the proposed plan in which
water sprinkler trucks will stand ready for water sprinkling whenever

Necessary.

The proposed'sanitary landfill in which soil covering will be conducted

.every day can minimize the generation of odor,
{2) Air Pollution from Haulage Vehicles

The most serious pollutant derived from car exhaust gas in Penang State is
carbon monoxide (CO}. . The number of haulage vehicles is not so large in
comparison with the general traffic volume, but it is necessary to evaluate
the ~degree. of the adverse effect of increasing haulage vehicles because the
trafflc volume on the access road to the dlsposal sites are is not so
large, Then, the method preposed by Management and Control of Air
Poilution in Penang (Dr, Lim Poh Eng and Dr. Koh Hock Lye, UsM) was

adoptedL
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O = (0.5 + 0,65 Tt - 0.6 W)/(1-a) ~
CO : Steady state or: mean CO level (ppm}
Tt ¢ (traffic count) x 1073 (péf.hour)
W : Wind speed (Km/hoﬁr)-= 6.12
a : 0.39 - 0.64 (=0.64)

Result of the calculation is given in Figure 8-1. Concentrations
of.Carboh_Monqxide are very.low. The general traffic volume is
calculated on the assumption of the annual increase rate of 5% in
which the yeéi of 1988 is the base year and the year of 1995 is
thé_térgét year, Hourly haulage vehicles are assumed to be 20

vehicles.
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Kuala Muda

Pulau Burong
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fig. 8- Concentrations of CO along Lhe road tb KNDS & PBDS
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8.2 Water Quality

Control of leachate from the landfill is planned as follows (Refer to

Supporting Report VOL,IIL P.107-P.130) .:
Regulating and retention ponds are prepared as shown in Fig, 8.2,

Leachate is discharge into the regulating pond and usually pumped up back
to the dlsposal area by leachate cycling facilities. Leachate cycling
facilitates self—purlflcatlon by the wastes dlsposed of. TLeachate is not
usually discharged directly into the sea. In case.of‘heavy rain, the
sluice gate is to be dpened and leachate diluted in thelregulating pond is
fldwn'into the retention pond._ Then, the leachate'in the retention pond is_

pumpéd up and discharged ihto the sea area.

Fig., 8-2 Regqulating and Rétention Pond

L N |

'l’l"l'l‘l'[‘l'l‘l'l‘l'.r'|

retention pond
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The effluent is pressured to seng through pipes to the sea area where the
water: depth of approximately 0.5m can be assured even in low tide, The

concentration distribution in this measure was assumed by using a simple

predictibh equation (Josepn - Sendner):

(stlﬁ/(80~sl) |

= exp(Q/x;dp(l/ro -1/r))
;x(exp (Q[ﬁ,dprl) - exp (Q/m dpr))
< {exp (Q/x,dprl) - exp (Q/ﬂadpro)}'

where S : concentration at r = r
So : concehtration at r = ro
81 : concentration at r o= ri
Q
d

water discharge per unit time

depth of mixing (=0.5 m) and

: rate of diffusion (=0.01 m/sec)

The concentration at r = rl (S1 = 0) is described from the following

equation (Nitta, Japan)

a

Log cn,rlz/z) = 1.226 log Q + 0.0855

where Q : discharge

In case of KMDS and PBDS, the volumes of leachate are 0.0048m3/sec
-(=415m3/day) and 0.0056m3/sec (=484m3/day) respectively.

Thus, § = 3 ppm at r = 30m on the assumption of So = BOO.ppm at r =
ro. That is, when the effluent is discharged at 800 PPm'BODv_the
effluent is diluted to less than 3 ppm in the outer sea area of 30m
adive Cenﬁering around the discharge point, This low level is

because of the extremely low volume of the effluent,

When the effluent is discharged at 1200 ppm COD, then it is diluted to

less than 4 ppm in the outer area of 30m radius.
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These levels  .are below the class II (3 ppm). for BOD and Class I{10
ppm)  for COD  set by.thé proposed Interim National Water Quality

Standards for Malaysia,

In addition, when tidal current is taken into consideration, because
this équation does not include this factor, diffusion will be further

promoted,

Therefore, almost no adverse effect.on aguatic flora and fauna is

expected in the sea of Kuala Muda and Pulau Burong.

furthermore, there is more than 10 meter depth of marine clay layer
which ~exists under the bottom of the RMDS'and PBDS. . The permeabiiity

7—cm/sec. This

coefficient of marine clay is very low; i.e.thG to 107
indicates that the possibility of ground ‘water cbntamination by

leachate is very little even without liner on the bottom.
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8.3 Noise -
(1) Noise during Construction Phase

Types Oﬁ majOF construction works and wachines which are expected

to be major noise sources, and power levels of these noise

sources are summarized in Table 8-1.

The leve;s of these noise sources are all round 100-110 d&B(A).

A general equation to predict the effect of a.point noise source

is given by the following:
" Lr = Lw + 10 log {(1/2T%r?)

where Lr; noise level at a point r meter distant from the noise
source,. and

Lw : power level of the noise source

The distance from the noise source to the site border including -
the 50m width of theé buffer zone and the 25m w1dth of: the bund

becones approximately 75m. ' " butter zone

e HHH%

.—x - ——: '

In some cases the noiée level may Ee higher than the WHO's standard of 55
dB(A), but noise level pear. the houses would be 50-60 dn(a) because the
dlstance from the noise .source to the houses would be more than 110 m. Any
p0551b1e adverse effects on animals in the surrzoundings are expected to be
negllglble, because the construction period 1s not so long and peints for

construction works always move so that they will come back very soon after

the completion of the construction.
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Table 8~1  Construction Works and Power Level of noise sources.

Type of Construction ‘  Machines to - . Noise 1evei
Work _ be used {power level)
| ~ aB(a)

Clearing Bulldozér 100 - 110
Levelling Séfaper . 100 - 110
Bund construction D;ug line | 100 ~ 110

Back hoe .
Paving o ‘Asphalt finisher = 100 - 110
Céncrete placing . Small mixer - 100
Piling small piling 100

machine

- (2) Noise from Sanitary Landfill Equipﬁent_

Of sanitary landfill equipments, the major noise source is
bulldozers. On tﬁe—siﬁe,.lwz-bulldoéérs are pléhnéd’to bé
operated régulafly, 'One=bulldozer generates;hoiSe-'of
55-~65dB{a), similarly in the constructionfphase., .However, more
than, 10:dB(A) of noise is expected to be attenuated as shown
below ‘because 5 meters'high.bund around the ‘disposal area. will.
arrest the noise and thus bulldozers béing oberated

simultaneously can yield the energy shown below;

: 2 Lt
10
L = 10 log Z 10

i=1
4%

45 . 55 ~ 55
= 10 log (10%® ~1© 4+ 101 10 )

= 48 - 58dB(A)
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‘Around the candidate site in Kuala Muda there are houses, but they are not
exposed to the same noise level for a long time because landfill area near
the houses will be used only for three or four months.

(3) Noise from Haulage Vehicles

The noise level from haulage vehicles can be estimated from the

féllowing prediction equation:

Leg. = Lm + ALstro + O Lv +ALstg - ALs,l + A1k
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Lm = 37.5 + 10 log M(1 + 0,082 P) .
M : traffic density (vehicles/hour)

p : percentage of lorries
A Lstro = 0 in case of not rough asphalt'-

ArLv = (23 - 3.5 §F + 0.2p)(log v -2)¥

v speed (km/hour)

ALstg = 0 in case of slope:f; 5%

ALs, | =-13.8 + 3.5 x + x°/2
x = log (S, 1.0 + H®)

Lk : Distance between receive point and junction

Lk = 0 in case of more than 100 m

The noise levels on roads to Kuala Muda énd Pulau Burong are shdwn;in‘Tablé'
8-2 at points shown in Figure 8-3. The traffic vblumé'is incfeaégd”af'fhé
annﬁal rate of 5%, using the mean hourly trafficlvolumé.in 19881as.£hé base
and that in 1995 as the tafget year. Noise levels exééé& Wﬁé‘s S{éndérd
5538, but noise impact from waste transportatioh vehicles will be 0-43B(a)
increase in noise level. These noisehlevei.is.iow'in*coﬁparison with the

existing condition in Seberang Perai (Refer to P.204).
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Table 8~2 Noise levels on roads to KMDS and PBDS

tUnit : ABIA)

No. 88  '95(1) 195+ Haulage Vehicles (2) L = (2) - (1)
1 55 56 59 3
2 56 57 59 2
3 55 57 59 2
4 64 65 66 1
5 64 66 66 0
6 67 69 69 1
7 58 59 61 2
8 52 54 58 4
9 53 5% 58 3
10 52 43 57 4
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Mud a

Kuala

Changkat
P.u'la.u Bur.o'ng.
* Gnit:dB(A)
Fig.8-3 Noise levels along the road to FMDS & PBDS
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8.4 Safety

The trasporation route by haulage vehicles

is given in Figure g-4, As
shown 'in this figqure,

the access roads in Penaga, Changkat and Nibong Tebal
are all narrow,

Albng_some parts of the roads, shops stretch and cars parking on the both

sidés make the road narrower.

Safe waste transportation to prevent any traffiec a :
‘education of residenfs. At the same time; it is necessaty to conduct rigid
enforcement of regulations against tarffic offenses and to teach haulage

. vehicles' drivers to reduce the speed .at these neckpoints,

Kuala Muda

Fig. 8-4 Haulage Route
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Chapter 9 Mitigation and Abatement Measures

9,1 Construction Phases

In the first stage of sanitary landfill éonstruction,:bund whiéh.contain
the sanitary landfill site and settliﬁg Basin will be constructed, This
step is to ensure that the wmuddy flow within-the_bund is collected and
settléd before diécharging the clea:'water'out_of;the'bunded area. . - To
further eradicate. possibility of muddy flow dischafge,:the.discharge:is
again collected and settled into another basin outside the bund before

being discharged finally into the sea.

Existing tall trees will be left as intact as possible for the green belt,

and this rule will he strictly observed during the ceonstruction phase.

' In constructing the green belt, the:bund-will be built. At that time, full
consideration will be givén so that the mangrove forest to be left outside

is not damaged by dropping soil for.bankihg.
9.2 Operational Phase

Although sanitary landfill could be the better way of.disposal; it is
undeniable that nobody would wanﬁ'tb.have it in front or at the backyard bf
their houses. Based on this understanding, the buffer zone of green helt
s prepared to isolate the site from common view of the public. Its other
purposes are to blend the exiétéhce of the disposél site wiﬁh Ehe
surroundings and mitigate odoi dispersion from the disposal site to the

surrounding areas,

The landfill operation area will be divided into several smaller work areas
by bunds within the site. The division into smaller operation area would’
help to reduce the volume of leachate to be treated because of smaller area

for higher rainfall infiltration,
After the first landfill sub-division is completed, a final layer of earth

will be applied over the top. 1In addition to this, the area would be

sloped and drains will be provided., With the existénce of these measures,

—229—



the surface run-off infiltrating into the ground would be minimized, All

surface run off would be drained directly out of the site as surface water.

In the next sub-division, leachate would be abated in the Same manner

explalned-Previously and the completed sub-division of  landfill would be

furnished with draing andg cover material,

For the remaining areas to be used in the disposal site, water run—off will

be discharged directly out of the site as general surface water,
Regulating and retention ponds are prepared.

Leachate:is discharged into the regulating pond and usually pumped up back
to the disposal area by leachate cycling facilities. Leachate cycling
facilitates. self-purification by the wastes disposed of. Leachate is not

uéually discharged directly into the sea.

In case of heavy rain, the sluice gate is to be opened and leachate diluted
in the requlating pond is flown into the retention pond. Then, the
leachate in the retention pond is pumped up and discharged into the sea

area.

The leachate will be pressured to send through pipes to the point where the
water depth of apprbximately 0.5m can be assured even in low tide; so that
aguatic organisms inhabiting in the coastal mangrove forests are not
adversely affected. Therefore, it is expected that no adverse effect will

reach. the sea areas fifty meters away from the discharge point.

Odor, dust and spontaneous combustion can be controlled by covering with
g0il and timely.sprinkling with water, Water trucks will b prepared for

sprinkling.

Gas géneration in a.landfill area due to decomposition of waste cannot be

elimihated, but impact can be mitigated because gas dispersion measures

will be adopted in the site.

Education of haulage vehicles! drivers for safety promotion, enliqhtment'qf

dwellers élong the roads, and tight control over illegal parking will be
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conducted.

As for the collection vehicles route, the: following mitigation and

abatement measures are Lo be considered prior to the operation of the

KMDS and PBDS, respectively,

i,

ii,

To Kuala Muda

At the town of Penaga, due to the narrow width and consﬁantly

parking vehiclés, theré often occurs traffic jam in: the nmfning
e§éﬁing; and it seems to be hard for a.big collection lorry to
pass through |

Therefore, 1t is recommended that a haulage vehlcle take the route
which ’paés through  Permatang Sinpoh, Jalan. Permatang Rambai.'and.
north of Penaga. Howgver, the proposd routeé.is 2km longér than: the

existing one.

‘To Pulau Burong

At the town .of changkat, as the route pass through the re51dentlal

area, the traffic of the collectlon ‘vehicles may give adverse

effects on Lhe 1951dants along the route. _

Therefore, haulage lorries dr;vers shall.kéep gbing sldwly; in.
addition to that, in order to feduce traffic'volume,.the refurhing_
route should be the route ﬁassing Nibon Tebal.
And at the intersection of Nibon: Tebal, a traffic 81gnal should be -

1nstalled
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Chapter 10 Residual Impact and Monitoring System

There:seems_to be. no residual impacts because many mitigation and abatement

neasures are adopted.  However, to enhance more safety, method such as

monitoring systems are recommendead ,

In order to examine'impacts on surroﬁnding environment by landfill

ocperation, - the following monitoring systems are introduced in operation.

a. Water monitoring system
The following monitors of water are proposed,

i, Groundwaterlmonitoring by monitoring well
ii. Surface water monitoring at surrounding drain
iii. Leachate monitoring at the inlet of the regulation pond

iv, Effluent monitoring at effluent pump pit and effluent outlet.
The locations for abs®ve mentioned monitoring are illustrated in
Fig. 10~1.
b. Waste Monitoring System
The fbllowing monitor of wastes are proposed.
ie Insbection'of direct haul wastes by -private sector including
industrial wastes.

ii. Monitoring of littered wastes

iii. Patrol of surrounding = area of site for the prevention of illegal

dumping.
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Chapter 11 Project "evaluation and Summary of Conclusion

Table 11-1 summarizes the environméntal'evaluation. In the table,

environmental aspects are discussed in comparison between "with project"
and ‘without project®,

"Implementation of the project. will result in acquisition of a sufficient
capa01ty of landflll and sanitary landflll
of the

Because lmplementatlon of some
‘mltlgatlon Heasures can minimize possible adverse impacts. caused

from the site, -the dity can be malntalned clean with nearly no adverse
effect.

On the Other'hand, the.existing disposai gite is very likely to havw
serious 1mpacts on the surroundlng env1ronment, and further filling
op@ratlon would lead to the shortage of filling capaclty. If the same type
of dumplng 1s conducted after a new 51te is built, adverse effects on the '
surroundlng “environment will very posqlbly appear. . Without a new.site,
wastes andjgarbagé would fill the city, and eclog the water channel, with

resultant flooding at many places,

— 234



Table 11-1

Progect Evaluatlon o

Environmental
Aspects

I.

Dlscharge &
storage

Aesthetié

Wlth Pro;ect

Kuala Muda

"I'n residential areas

collection is made
thiee times a week.
Garbage will not be
seen except on the

"designated day for

Odor and‘waste
water

Others

" collection’ servlce w1ll

collection, because
one can‘put garbage
only at a fixed time
on a fixed day.

The usée of étaﬂdard

. plastic bags can solve
‘almost perfectly the
problems

‘of odor and
waste Water-overflow.

In Kampong area,

be made. with communal
containers;

Pulau Burong

Without Project

“In residential areas,

currently door’ to'door
collectlon and contalner
collection are conducted
Regular placement of”
containers angd littery
garbage arocund -them

'~ damage seriously the.

aesthetics ‘of the city.

. Because cufrently

.plastlc bags are not

used; - we' ¢an flnd odor
and waste water outflgw.

 problems here and there.

Kampong area where

nearly no collection
© gervice is available' is
littered with garbage.

m.;,,.*,_-___.___.._............______..._....H...H_...____.____..._.,_._._-.-____.__._._._._.___h_____—____._-

Odor, waste
water, garbage
flying, and
working
environment

All collection vehicles
will be shifted to

_ compactor vehicles and
‘at the same tlme the
-malntenance system will

be strengthened

'Therefore, odor

generatlon during
transportatlon,_
dropping of waste water
and garbage flying will
disappear, and the
working environment
will be improved.
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Current sideloaders and
open trucks have no cap,
and ddor-generation,
waste water dropping. and
garbage flying have

‘become serious: problems,

Loading of garbages to
sideloaders and open-
trucks in the dusty air

“is not. desirable: for

workers! health, -

With currently used
compactor vehicles,
which are poorly
maintained and very old,
the problems of odor
generation and waste

"water ‘dropping have

become. sericus.



Continue/...(1)

Environmental
Aspects

‘Roadside
environment

(air pollutant)

Roadside
environment
(noise)

With Project

Kuala:Muda . Pulau Burong

Air pollutants derived
Erom traffic of waste
transportation véhicles
will have a minor
impact on the roadside
environment,

The possible noise
impact associated with
traffic of waste
transportation vehicles
will be a 0-4@B(A)
increase in noise

Air pollutants from
waste transportation
vehicles do not have a
serious impact on the
roadside environment.

The noise impact :
associated with traffic
of waste tranéportation
vehicles can be séen.
slightly against houses
along the road.

Impact on
surface water
‘quality

Impact. on
groundwater

Noise, odor
and dust
problems

Because the leachate
is not usually

discharged directly
into the sea, nearly
no adverse effect is

‘expected,

Although the leachate
is discharges in case
of heavy rain, no
adverse effect will
reach the sea area
thirty meters away
from the discharge
point.

‘although no water

proofing works are
made, the possibility
of groundwater conta-
mination is very low
because of clay layer
with a relatively low
permeability on the
site bottom, .
In addition, no ground

~water is wtilized in

the surroundings.

The distance The distance

from the site from the

‘to the cent- site to sur-—

ral part of rounding

Leachate flows directly
into. the waterway with

resultant pollutant of

the surroundings.

At the existing disposal
site, leachate
infiltrates into the
underground with
resultant possibility of
groundwater contamina- .
tion,

Of ‘the existing disposal
sites, Pulau Bulong is
away from residential
areas,. while Permatang

Kuala Muda private hou- Pauh has many private
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is approxi-
mately 1km,
bt that to
the closest
private ho~
use is about
100m.
Since a bund
of 5m height
: and'a-green
buffor zZone
of 50m width
‘will he con-
structed in
between, al-
most’ no ad-

verse effects

;qf noise and
dust are ex-
pected, but

ses is long,
and noise,
odor and
dust gene-
rated from
the final
disposal
operation

will have no
adverse impa~

ct in daily
life

odor may reach
private houses

depending on
~wind direct-
ions

houses in its periphery,
where .open dumping causes
a odor problem depending
on meteorclogical
conditions.,
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Continue/...(é)

Env1r?nmeutal With Project Without Project
, Aspects Kuala Muda ~  Pulau Burong
Compatibility  Promimity to Good There is no problem at

with landuse
of adjacent
rarea

Impact on
fisheries.

‘Tmpact- on
terrestrial
vegetation
and wildlife

Impact on
marine flora
and fauna

Impact on
natural
landscape

Impact on

‘thistorical
placed or
structures

Impact on
religious
places or
structures

private hou-
ses and a;
planned iand

- development

project. for
housing in
the neighbor-
hood  preserit
a slight dif-

Cficulty

Because leachate froﬁ
the site will not usual~
ly be discharged, nearly

" no adverse effect is

expected.

Almost no The reduct-
adverse ef- jon of habit-
fect are ats for birds
expected ° and other

because of
very poor
vegetation
and fauna.

animals may
ray have a

se effects.

Almost no adverse
effect is expected on

~marine flora and fauna.

There is no aesthetic
elements to he
conserved. In addition,
planning of planting
for better natural
landscape will hide
disposal operation.

No impact.

No impact.

Pulau Burong, while at
Permatang Pauh with many
private houses in its
periphery some problems -
may. be resulted in.
Leachate from the sile
directly discharged to-a
water channel is likely
to pollute the coastal
area of Pulau Burong

Leachate from the site
directly discharged-to
‘a water channel 1is
likely to pollute the

" coastal area of Pulau

Burong.

There is not problem at
Permatang Pauh,: while
occasional fire due to
-gpontaneocus: ignition
can have an adverse
effect on the surroun-—

little adver- ding environment

The advefse effect on

marine flora and fauna.

At Permatang Pauh, where .
one can see open dumping
operation from all direc-
tions, the scene of a
ascending black smoke
looks very grotesque.

No impact,

No impact



continue/...(3)
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Environmental .
aspects

with Project

Kuala Muda . -

Pulau Burong

Impﬁct on
traffic -
safety

Harmful
ingects -
and_others

Since many
cars park on
the both.si-
des of narrow

.streets in -

the urban di-
strict of
Peniaga, edu-

-cation of

drivers are
NECeSSary.

Pexfect implementatibn'
of sanitary landfill
will prevent any such

problems,

Privers? spe-
cial atten-
tion to traf-
fic safety .
will. be: réqu~
ired in driv-
ing on access
road: passing
through. -
Chang-Kat to

-Without project

et v ket dld S s W e At e i g Rnp e f ek i

At Changkat where the

- access road ‘towards

Pulau Burong passes

‘through, traffic-acci-

dents‘arejveryflikely _
without impleéméentation
of drivers' education,

Dulau Burcng. '

The gkiéting:site is
the .food source for fly,
mosquito, rat, and other

. harmful insects.-
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- Develo?ment Plans of PERDA
- Water.Quality pata from D,0.E. Regional Office

- Upgradlng 'of'Irrigatidh & Drainage Schemes in Balik pulau

and Seberang Perai, Pulau Plnang, 1982

S :Natlonal Water Resources Study, Malaysla, Perlls - Kedah

'-Pulau Pinnang, Regional Water Resources Study Feb. 1984
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National Coastal'Erosiéﬁ.study. Aug.71985"_
péporan Teknikél Kajian Alam Sekitar

.Air Quality Guidelige fér Eufope, WHG -

Envi rohm'én'tal Health cri teri:a 12, Noi:sé_, WHO

. Information from MPPP & MPSP
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