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Introduction

	 Bauxite	 mining	 in	 Kuantan	 offers	 some	
exciting	 economic	 opportunities	 for	 various	
parties	 including	 individual	 land	 owners.	
Nevertheless,	 the	 “bauxite	 boom”;	 the	 extensive	
and	 uncontrolled	 mining	 activities	 have	 great	
potentials	 to	 cause	 adverse	 impacts	 on	 the	
environment,	 health	 and	 quality	 of	 life	 of	 the	
people	living	in	the	affected	areas.
	 Bauxite	mining	is	not	a	new	economic	activity	
for	Malaysia.	The	mining	of	bauxite	has	taken	place	
in	the	state	of	Johor	since	early	2000	(1).	Whilst	
bauxite	mining	operation	in	Teluk	Ramunia	Johor	
has	been	operating	for	more	than	15	years	without	
much	controversy,	bauxite	mining	in	Kuantan	has	
created	a	different	scenario	within	a	short	period	
of	 time.	 Extensive	 and	 aggressive	mining	which	
include	transporting	and	stockpiling	of	bauxite	in	
huge	quantities	cause	environmental	problems	to	
emerge	within	 a	 short	 period	 of	 time	 leading	 to	
community	outrage.

Editorial

Potential Impacts on Health

	 The	 health	 of	 people	 and	 the	 health	 of	 the	
planet	 that	 we	 live	 in	 are	 inextricably	 linked.	
Destruction	 of	 our	 habitat	 threatens	 our	 access	
to	 the	 most	 fundamental	 requisites	 for	 human	
existence:	 safe	 water,	 clean	 air,	 safe	 food	
and	 shelter.	 Aggressive	 uncontrolled	 bauxite	
mining	 in	 Kuantan,	 if	 sustained	 over	 time	 will	
cause	 irreversible	 changes	 to	 the	 state	 of	 the	
environment	 that	 threatens	 the	 ecosystems.	
Because	 of	 environmental	 pollution	 issues,	 the	
Ministry	of	Natural	Resources	and	Environment	
has	 imposed	 a	 three-month	 suspension	 on	 the	
industry	 starting	 from	 15	 January	 2016.	 The	
polluted	ecosystems	have	great	potential	to	create	
chronic	 and	 unpredictable	 exposures,	 leading	
to	 direct	 or	 indirect,	 immediate	 and	 long-term	
potential	impacts	on	health.	A	number	of	physical,	
chemical,	biological,	ergonomic,	and	psychosocial	
hazards	 exist	 throughout	 the	mining	process,	 as	
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described	 in	 the	 article	by	Donoghue	and	Olney	
(2).	 Based	 on	 our	 observation,	 the	 potential	
impacts	on	health	can	be	direct	and	indirect	and	
the	 potential	 linkages	 between	mining	 activities	
and	health	are	as	shown	in	Figure	1.
	 There	are	a	number	of	reasons	why	bauxite	
mining	 in	 Kuantan	 can	 cause	 environmental	
problem	 which	 will	 subsequently	 propagate	
to	 impact	 on	 health	 if	 the	 issue	 is	 not	 resolved	
or	 controlled.	 One	 of	 the	 reasons	 is	 related	
to	 its	 location	 which	 is	 close	 to	 the	 human	
settlement	area.		Other	reason	is	associated	with	
unsustainable	mining	processes	that	lead	to	very	
extensive	and	aggressive	mining	activities.

Mining	impact	zone

	 The	 location	of	mining	activities	 in	 relation	
to	human	settlement	is	of	great	concern	to	public	
health.	While	 remote	 locations	 and	well	 defined	
zoning	 area	 are	 common	 in	 bauxite	 mining	
in	 other	 countries	 (2),	 it	 is	 a	 totally	 different	
scenario	in	Kuantan.	The	mining	area	is	scattered	
and	 occurring	 near	 to	 and	 within	 community	
settlements	without	 a	 clearly	 defined	 zone.	 It	 is	
also	 close	 to	 school	 areas	 whereby	 most	 of	 the	
vulnerable	 children	 spend	 their	 time	 (Figures	
2	and	3).	 It	 is	very	difficult	 to	estimate	 the	 total	
area	involved	as	the	mining	activities	are	operated	
by	 both	 legal	 and	 illegal	 individual	miners.	 The	
number	 of	 illegal	 individual	miner	 is	 said	 to	 be	
much	bigger	than	legal	miners	making	the	control	
of	the	area	and	mining	operations	very	difficult.

Air,	food	and	visual	pollution	due	to	dust

	 Air	pollution	is	one	of	the	main	issues	faced	by	
the	community.	Open	mining	involves	substantial	
clearing	 and	 removal	 of	 land.	 The	 processes	 of	
excavating,	 removal	 of	 top	 soil	 and	 vegetation,	
transportation	of	bauxite	and	unwanted	elements	
and	 stockpiling	 of	 bauxite	 cause	 degradation	 of	
air	quality	mainly	related	to	dust	pollution.	Dust	
is	a	solid	particulate	matter,	 in	 the	size	range	of	
1	 to	 75	microns	 in	 diameter.	 Dust	 smaller	 than	
10	micrometer	in	diameter,	known	as	particulate	
matter	 PM10	 and	 PM2.5	 are	 of	 great	 health	
concern	because	 it	 can	be	 inhaled	deep	 into	 the	
respiratory	 system.	Data	 collected	by	 researcher	
in	December	 2015,	 revealed	 that	 24-hour	 PM10	
level	(μg/m3)	ranged	from	164	to	277μg/m3	which	
exceeded	 the	 Malaysian	 National	 Ambient	 Air	
Quality	Standard	2015	(3).
	 Larger	particulate	matters	are	associated	with	
nuisance.	 Nuisance	 dust	 reduces	 environmental	

amenity,	 contaminates	 clothes,	 properties,	
vegetation	 and	 water,	 and	 has	 negative	 effects	
on	personal	comfort	and	health.	This	situation	is	
often	the	case	with	bauxite	as	it	is	obviously	visible	
due	 to	 its	 high	 content	 of	 iron	 oxide.	 From	 our	
observation,	 the	whole	 stretch	of	 road	along	 the	
Kuantan	–	Kuantan	Port	is	tainted	dark	red.	The	
tree,	vehicles,	houses,	clothes	and	food	premises	
along	the	route	of	the	lorries	transporting	bauxite	
were	also	contaminated	with	red	dust	(Figures	4	
and	5).
	 Nuisance	 dust	 particles	 are	 too	 large	 to	 be	
inhaled.	 Apart	 from	 causing	 visual	 pollution,	 it	
has	 the	 potential	 to	 cause	 irritation	 to	 the	 eyes,	
nose	 and	 throat.	 It	 also	 produces	 visual	 impact	
that	 can	 lead	 to	 mental	 health	 stress	 especially	
to	 those	 living	 in	 proximity	 to	 mining	 sites,	
particularly	when	it	can	be	seen	from	their	home	
(4).	Furthermore,	dust	deposited	on	premises	has	
the	 potential	 to	 contaminate	 food	 sources	 and	
clothes.
	 Fine	particles	are	well	documented	to	cause	
or	 trigger	 the	 occurrence	 of	 respiratory	 and	
cardiovascular	 diseases	 (5).	 The	 WHO	 advises	
that	 there	 is	 ‘no	safe	 level’	of	fine	particulate	air	
pollution,	 PM10	 and	 PM2.5.	 Both	 PM10	 and	 PM2.5	
are	respirable	particles	which	can	penetrate	deep	
into	 the	 respiratory	 system	 and	 are	 associated	
with	increased	hospital	admissions	for	heart	and	
lung	diseases	and	premature	death	(6,	7).	It	is	of	
great	health	concern	when	mining	activity	occur	
in	proximity	to	school	area	as	children	is	among	
the	most	susceptible	subpopulations	with	regards	
to	 harmful	 effects	 of	 exposure	 to	 particulate	
matter,	 PM10	 (8,	 9).	 As	 their	 physiological	 and	
immunological	 systems	 are	 still	 developing,	
children	receive	a	higher	dose	of	airborne	particles	
relative	 to	 the	 lung	 size	 compared	 to	 adult	 (10,	
11).	 Surveillance	 data	 gathered	 from	 the	 Bukit	
Goh	 Health	 Clinic,	 located	 within	 the	 area	 of	
mining	operation	has	shown	a	steadily	increased	
in	 patient	 attendance	 for	 asthmatic	 and	 upper	
respiratory	 tract	 infection	 (URTI)	 for	 2015	 as	
compared	to	previous	year.	However,	work	is	still	
in	progress	 to	associate	 the	 increase	 in	patient’s	
attendance	to	the	mining	activities.

Water	pollution	and	risk	of	mud	flood

	 Water	 pollution	 was	 widely	 reported	 by	
mainstream	 and	 social	 media.	 	 The	 sources	 of	
water	 pollution	 are	 mainly	 related	 to	 extensive	
land	clearing,	extraction	of	bauxite	leading	to	soil	
erosion	 and	 sedimentation;	 washing	 of	 bauxite	
and	 effluent	 from	 the	 bauxite	 washing	 pond	
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which	flows	 into	 the	nearby	 river;	 and	 stockpile	
of	 bauxite	 in	 large	 quantities	 without	 a	 proper	
drainage	 system.	 Beside	 river	 and	 sea	 water	
pollution,	 an	 uncontrolled	 mining	 activity	 can	
also	 cause	 severe	mud	 flood	 due	 to	 soil	 erosion	
and	surface	 run	off	of	cleared	 land.	Fortunately,	
the	recent	monsoon	was	not	accompanied	by	the	
usually	 heavy	 rain	 due	 to	 the	 effects	 of	 El	Nino	
which	lessen	the	monsoon	effects.

Potential	to	contaminate	drinking	water

	 There	are	four	water	treatment	plants	located	
in	 the	 area	 of	 bauxite	 mining	 which	 are	 Bukit	
Goh,	Bukit	Sagu,	Bukit	Ubi,	and	Semambu	Water	
Treatment	Plant	in	Kuantan.	As	they	are	located	
downstream,	 the	 mining	 activities	 have	 great	
potentials	 to	 contaminate	 the	 drinking	 water	
sources.	 Bukit	 Goh	Water	 Treatment	 Plant	 was	
closed	once	on	29	December	2015	due	 to	severe	
pollution	of	Sungai	Riau.	Figures	6	and	7	shows	
a	 bauxite	 washing	 pond	 whereby	 the	 effluent	
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Figure 1: Linkages	between	bauxite	mining	activities	and	potentials	impacts



4 www.mjms.usm.my

Malays J Med Sci. May-Jun 2016; 23(3): 1-8

Figure 2: Mining	activities	occurring	close	to	school	area

Figure 3: Dust	deposited	on	floor	of	the	school	
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Figure 4: Red	dust	deposited	on	window	of	quarter	next	to	Kuantan	Port

Figure 5: Road	stretch	toward	Kuantan	Port	heavily	covered	by	dark	red	dust	
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Figure 6: Bauxite	washing	pond	showing	“red	water”

Figure 7: Water	from	the	pond	were	discharged	into	Sungai	Taweh	and	Sungai	Riau
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water	were	discharged	into	Sungai	Taweh	which	
flows	 downstream	 causing	 severe	 pollution	 to	
Sungai	Riau.	Generally,	 bauxite	 contains	mainly	
Aluminum	oxide	(40–50%),	ferric	oxide	(20%)	and	
3–5%	 combined	 silica	 (12).	 However,	 according	
to	Rajah,	bauxite	 in	Kuantan	 is	characterised	by	
high	 ferric	 oxide	 content	 ranging	 from	 14.4	 to	
40.6%	depending	on	the	area	(13).	Because	of	its	
composition,	 aluminum	 and	 iron	 are	 the	 main	
contaminants	 that	 pollute	 the	 water	 resources	
but	 depending	 on	 the	 geological	 characteristics	
of	 the	 land	 and	 surrounding	 land	 use	 activities,	
other	 toxic	 metals	 such	 as	 arsenic,	 mercury,	
cadmium,	 lead,	 nickel	 and	manganese	may	 also	
contaminate	 drinking	water	 resources	when	 the	
natural	 ecosystem	 is	 aggressively	 removed	 and	
excavated.	Chronic	exposure	to	toxic	metals	may	
cause	multiple	organ	toxicity	and	increase	cancer	
risk.	Whereas,	high	level	exposure	to	aluminum	in	
the	stomach	prevent	the	absorption	of	phosphate,	
a	chemical	compound	required	for	healthy	bones	
and	 may	 cause	 bone	 diseases	 in	 children	 (14).	
Chronic	exposure	to	aluminum	was	hypothesised	
to	cause	Alzheimer	disease	but	scientific	evidence	
to	date	is	inconsistent	(15).
	 Based	 on	 a	 continuous	 drinking	 water	
monitoring	 conducted	 by	 the	 Department	 of	
Pahang	State	Health,	so	far	the	concentration	of	
aluminum	in	treated	water	taken	from	the	affected	
water	treatment	plants	were	below	the	Provisional	
Tolerable	Weekly	Intake	(PWTI)	of	0.9mg/l	(16).	
The	 concentration	 of	 other	 heavy	 metals	 were	
also	 below	 the	National	Drinking	Water	Quality	
Standard.		Apparently	the	conventional	treatment	
method	 used	 in	 these	 water	 treatment	 plants	 is	
capable	 of	 managing	 the	 treat	 of	 heavy	 metals	
contaminations.

Noise	pollution

	 Noise	 is	 an	 important	 consideration	 in	 the	
context	of	mining,	and	a	factor	that	can	potentially	
have	serious	health	 impacts	across	a	wide	range	
of	determinants.	Noise	pollution	usually	occurs	in	
three	phases:	 access	 to	 the	bauxite	mining	area,	
extraction	of	bauxite	using	heavy	machinery	and	
movement	of	lorries	from	mining	area	to	stockpile	
places.	Some	of	 the	mining	activities	are	 located	
very	 close	 to	 and	 within	 community	 settlement	
which	 make	 environmental	 pollution	 a	 real	
concern	to	the	community.	If	the	problem	persists,	
environmental	 noise	 has	 a	 great	 impact	 on	 the	
health	of	the	people.	The	potential	health	effects	
identified	 include	hearing	 loss	or	 loss	of	hearing	
sensitivity,	 sleep	 disturbance,	 cardiovascular	

and	 physiological	 effects,	 mental	 health	 and	
behavioural	 effects,	 cognitive	 performance	
including	 poor	 performance	 by	 school	 children	
(11,	17).

Public Health Surveillance System

	 Acknowledging	 the	 potential	 impacts	 on	
health,	 Pahang	 State	 Health	 Department	 has	
established	 a	 surveillance	 system	 to	 monitor	
continuously	food	and	drinking	water	quality	and	
diseases	in	the	area	of	Kuantan.	The	surveillance	
system	 is	 known	 as	 Kuantan	 Environmental-
Public	 Health	 Tracking	 System	 (KEPTS).	
The	 elements	 of	 KEPTS	 include	 a	 continuous	
monitoring	of	air	pollution	related	diseases,	road	
traffic	injury,	treated	water	quality	and	monitoring	
of	raw	food	and	ready	to	eat	food	sold	within	the	
bauxite	mining	areas.	In	addition	to	that,	a	mental	
health	survey	was	also	added	into	KEPTS.	While	
the	 manual	 data	 collection	 has	 already	 taken	
place,	the	KEPTS	is	 in	the	process	of	developing	
automated	data	system	that	supports	and	enable	
linking	all	data	collected	including	environmental	
data	 from	various	authorities	 for	 the	purpose	of	
future	follow	up	and	analysis.

Conclusion

	 Uncontrolled	 bauxite	 mining	 operation	
in	 Kuantan	 has	 caused	 severe	 environmental	
pollution.	 Destruction	 of	 ecosystem	 threatens	
our	 access	 to	 the	 most	 fundamental	 requisites	
for	 human	 existence:	 safe	 water,	 clean	 air,	 safe	
food	 and	 shelter.	 The	 impact	 may	 persist	 if	
there	 is	 no	 proper	 rehabilitation	 plan	 done	 to	
the	exploited	area.	While	mental	distress	due	 to	
unpleasant	living	environment	become	apparent,	
more	 studies	 are	 needed	 to	 quantify	 the	 impact	
on	chronic	physical	 illness.	Even	though	chronic	
physical	illness	are	not	apparent	now	due	to	it	slow	
pathogenesis,	the	diseases	may	appear	many	years	
later	if	the	current	risk	is	not	properly	addressed	
and	 controlled.	 All	 responsible	 agencies	 should	
focus	 on	 a	 wider	 aspect	 of	 health	 determinants	
rather	than	waiting	for	the	occurrence	of	diseases	
to	before	acting.	It	is	important	to	emphasise	on	
sustainable	 mining	 practices	 in	 order	 to	 avoid	
compromising	the	health	of	people	in	the	future.
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