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Abstract: Problem statement: Sultan Abu Bakar Dam in Cameron Highlands act eatehment’s to
accumulate all eroded soil carried by the run loffvfthrough Bertam River, the main river that passe
through the highland agriculture area. All suspensigid that carried out by the river contain vaso
kind of hazard potential to the environment. U,ard Pb are the potential hazard elements carried ou
by water and accumulate at the daxpproach: Five sampling point were selected where five 30cm
core collected at each sampling point. Each coreeveticed at 2cm and homogenizé®Pb in
homogenize sliced was determine using Alpha Speetiy method. Plot of concentration against
depth produce vertical distribution profile of taements. This study will measure the activity dPb

in sediment at Sultan Abu Bakar Dam and measuredheentration of U, Th and Pb using Energy
Dispersive X-Ray Fluorescence (EDXRF) technigResults: The concentration of'%®b, Pb, U and
Th was found that there is no obvious distribufiattern was observed in the depth profile. Actiaty
#%p ranged between 134.4-323.4 BG'kehile the concentration of total U, Th and Pb ebgtween
21.51-28.81, 40.73-69.58 and 53.62-72.68 mg" kgspectively.Conclusion: Accumulation of U
was observed at one of the study point. This oladiev maybe attributed due to the high rate of
vertical accumulation of sediment when it enterdbaen.

Key words: **%Pb profile, alpha spectroscopy, disturb sedimemXEF, hydro power, cameron
highlands, sediment accumulation, phosphate festili

INTRODUCTION to the intake level and loss its gross storagersed to
be remove every year to deepen the intake area
Cameron Highlands is known for its agricultural (international Energy Agency, I., 2006).

activities with gross production of agriculture guce Many applications were develop and used to
increases every year (FAO, 2004). The forest atletermine the accumulation rate of radionuclidest th
Cameron highlands was being cleared for agriculturdias been reported such as Pb-210 method, Cs-137
and construction activities (International Energy method (Al-Zamekt al., 2005; Robbins and Edgington,
Agency, |., 2006). This activity involves heavy geaof ~ 1975; Noller, 2000; Ragt al., 2007; Siangt al., 2007).
fertilizers and poses serious erosion problem. Wigh ~ This method gives some information that useful in
record of heavy rainfall throughout the year (ainuaMany cases, but in some cases they may have limited

successful since the post depositional process that
E\v_erage apodut 500 mmd), or:tel cag aSpeCtt;]IOthﬁru_rllﬁdisturb the history of the sediment (Cheevaporn and
€ing carried away and setties down at the dam. okkongpai, 1996). Therefore this will alter the

study area is acting as the catchment's lake foLequence of the history stored in the sedimentroolu
Cameron Highlands and the dam serve as the wat@ihd make the chronology of sediment accumulation to
resource for hydro power located at the downstreém pe difficult to study.

the river. The high sedimentation rate causes probl The U, Th and Pb accumulation in the catchment’s
to the hydro power plant since sediment alwaysujse may cause from the application of phosphate fetili
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that contain U, Th and Pb. Natural weathering agentable 1: Sampling point location

such as rainfall will cause soil erosion and enrient  Locations Longitude latitude
of these element (Sheppard and Evenden, 199%2 4°25.249°N
Nziguheba and Smolders, 2008). These elements wekg 4110055'24363,23 E
transported by the water through river and depdsite 101°23.400' E
the bottom of the lake together with the sedim&etgy 74 4°25.496" N
et al., 2009; Swarzenskét al., 2003). New areas are . 4119;;25343,2;"5
increasing to be used as agncult.ure activity witho 101°23.284° E
control may lead to the accumulation of U, Th ard P z6 4°25 554" N
in the catchments. Many of the dissolve metals were 101°23.237' E
also carried out through the river by adsorbing int

colloid particles (Bhattacharya al., 2008). -

2% js one of the indicators to monitor the load
that has been accumulates in the da&HPb is an

7.6

isotope that decays ©°Rn, a gas that can escape from ¢

the earth crust to the environment (Clrebyal., 2007). / ’ZS

The concentration dfPb within the sediment form by ’ *\_

a source input overlying water through sedimentatio acﬁ\%tiymc‘gf;ﬁ ’Z4 :
in-situ  production and also radioactive decays to the dam 5
(Kamaruzzaman and Ong, 2008). These present study ﬂlrou,ghémﬂ 3
explore the sedimentation behaviors of the sedirhgnt S“ﬂgal;ﬁg‘ﬁgm

looking at the vertical profile of'®b, U, Th and Pb
that has been accumulated in the dam.

MATERIALSAND METHODS

Sampling: Sediment samples were collected at Sultan

A_bu Bakz?\r Dam, in Cameron Highlands, Mglay5|a.|:ig_ 1: Sampling Point View (googleMap.com)

Five locations were selected across the dam (frignd

at each location five cores of samples were taken t The duplicate samples measurement using alpha
form representative samples of the location. Thespectrometry (EG & G, ORTEC) was carried out at
sampling location was determined by using GlobalMalaysia Nuclear Agency for 24 h counting time for
Positioning System (GPS) (Table 1). The sedimerst waeach samples?*Pb was determined indirectly by
taken by using a gravity corer with PVC lining omln  measuring *°Po by assuming secular equilibrium
of 45 cm length and 4.5 cm diameter. The core cokim between parent and daughter (Noller al., 2000;
were air dried first until the sediment samplesaobt Cheevaporn and Mokkongpai, 1996).

the shape of the PVC column. The cores were sti€e a

cm interval and the samples were oven dried at 60°%nergy Dispersive X-Ray Fluorescence (EDXRF)
until the constant weight (Kamaruzzameral., 2010).  measurement: Sample preparation were carried out by
Core of the same depth from each location wergyessing about two gram sample using fusion machine
ground, homogenize and sieve using 250 um sievegt 15 tonne to make a pellet with diameter of 32 mm
This represents the sample for the stated depth. and 2 mm thickness. Duplicate samples were prepared

and measured by using Rh target Minipal4 PANalytica
Alpha Spectrometry Measurement: Each sample and bench-top EDXRF and the tube ratings were set 30
0.20 g of*®Po tracer was digested using concentrateanV, 150 pA and using Mo filter with 100 second
HNO; 65% and HCI 37% at 90°C (Sagital., 2010). measurement. Calibration was carried out by
Between reactions of acid with samples;OH was  measuring k line for U, Th and Pb (Natarajaet al.,
added to act as catalyst to increase the reactiento  2008; Yuet al., 2002). Standard Reference Material
destroy organic matter. Silver disc 2x2 cm with onelAEA 312, IAEA 313, IAEA SL-1, IAEA Soil 7 and
side of the disc was covered with glue to make Sur¢AEA SL-1 for U and Pb, while for Th Standard IAEA
only one side of the disc are platting witfPo and RG-Th-1 was used for calibration. The standard was
2P0, The auto platting time was carried out for 24 hprepared and measured in the same manner as the
with the stirrer present. samples (Jorgensenal., 2005).
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RESULTS Profile U for all location
Concentration (mg kg™")
Figure 2-5 show the vertical profile 8fPb, Pb, U 020'00 2500 3000
and Th at the various locations. In this study, the 5
activity concentration of*Pb is consistence even up to 4
30 cm depth. It shows that the sedimentation rate i 6
very high, more than 100 cm y&ar From this study, 8
the activity of >’%b shows monotonic pattern with 2 10 :?
depth and somewhat opposite to usual decreasing :: 1 -7
pattern of**%Pb profile for old sediment. The range of z 1; 75
“%b activity of point Z2, Z3, Z4, Z5 and Z6 is 159.3 " 76
235.1 Bq kg', 216.8-323.4, 155.1-193.1, 134.4-214.5 20
and 161.5-196.4 Bq Kk§ respectively. The 22
concentration range of Pb, U and Th in sediment is 4
53.62-72.68 mg Kg, 21.51-28.81 mg kg and 40.73- Z
69.58 mg kg respectively. P

Profile 219Pb for all | i . . . .
oD foral facation Fig. 4: U depth profile according to location

Activity concentration (Bq kg 1)
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DISCUSSION All location show identical concentration profile
for Th except for Z3 that shows higher concentratio
The activity concentration dfPb does not show (Fig. 6). Th is insoluble in water and usually asated
any observable trends in all location (Fig. 2). et~ With solid matter (Martinez-Aguirret al., 1995). Due
is not possible to determine the sedimentation rate t0 the extra input from a small river connected to
determine®’®Pb dating method. This can be explainedlocation Z3, the Th from the suspended solid will
by the fact that the sediment was very recent, atigg ~ @ccumulate at the junction of the river. The mepbh
record shows that every two years the lake haseto K€ two rivers will increase the content of theneset in
emptied and the sediment was taken out to make suEH:" sediment itself. The trend of higher conceruraof
the lake depth is lower than intake depth. Moredker at 73 is also observe fdrPb and Pb may be
fast flowing river due to the high gradient willuse of attributed to the same reason. This prove that the

. L agricultural activity give impact to the catchmerdrea.
the sediment mixing in the dam. Based on the hydro The ratio of Th to U in the sediment samples is

electric power operator information, the sedimeatat higher than 1, which is normal for the Malaysiarl so

rate in the study area is more than 100 cm per gwdr (Table 3) (Ramliet al., 2005). According to Martinez-

the_ sediments were periodically re_m_oved. This guirre et al., (1995) the Ratio Th to U is above unity
evidence was supported by water turbidity and total : T i .
or solid while in water is below unity. The

dissolve solid that exceed Interim National Quality . . . e
; . accumulation of U, Th and Pb in sediment is infleen
Standards for Malaysia (INWQS) (Riduetral.,, 2009). from natural process of heavy soil erosion fromhkig

_ITocauon 23 has thle highest range and mean Ok titude locations to the dam (Ong and Kamaruzzaman
activity concentration of'°Pb as obviously seen in Fig. 009). The suspended solids that being carried #yay
2. As Z3 is located near to estuary of a smallrive i riyer water from plantation area also conteiouto
connected to the dam hence this may cause extf@e accumulation of these elements. The monotonic
sediment input to the area from the agriculturevéiets  paitern of**%b profile proved that the behavior of the

upstream the small river. _ ~ accumulation at the dam is in higher rates of
Location Z2 and Z3, concentration of Pb is highersedimentation.
than the other locations where the same patter‘rﬁbof The mean concentration results show that the

was occur with*®Pb. This is in agreement with the concentratiorf®Pb, Pb and Th is higher at location Z3
?'%b results where Z2 and Z3 is higher than otheexcept for U (Fig. 7). However, mean concentratifoms
location. #°Pb was originated frofi®U decay series Z4, Z5 and Z6 show no different with each otherisTh
while Pb may be from uranium decay series and @xist observation can be explained by the same reason
the soil that has become sediment. The correlatiodescribed earlier for profiles results.

coefficient shows no correlation between Pb &fieb,

except for location Z2, where it shows some coti@ia _Table 2: Correlation between Pb &itPb

(Table 2). Locations Pearson correlation
The concentration of U is lower at z2 and Z3%2 0.663
) 3 0.210
compared to Z4, Z5 and Z6. Due to uniqueness of U§4 0.000
which being extremely mobile in stream water andsdo z5 0.351
not precipitate, hence, when it crosses the sedimenZ6 -0.016

water interface, the uranium will reduce to U(IVigh o _
lost from solution and transferred to sediment @en Table 3: Th to U ratio in Sediment

and Leach, 1979; Uedal., 2000). The dissolve U will Depth(cm) 72 Z3 z4 Z5 28
diffuse into the sediment and then precipitateddgkeson 1'2 g? gé i? %g
et al., 1989) At location Z4, Z5 and ZG, the 6 22 29 1.9 1.7 20
concentration is higher than at Z2 and Z3, sugdabet, 8 23 2.8 2.0 1.8 2.0
the U in the stream water is transferred to thénset in -~ 10 18 2.8 2.0 15 1.9
less amount as it pass through location Z6 to £Pthis 12 gg gg ié ig %I
may be due to the effect of particle size. Theig 21 29 19 17 21
concentration at Z2 is a bit higher than at Z3gesting 18 2.2 2.8 1.9 1.7 2.0
that the accumulation occur for U at Z2 due toutation gg gi g-g gg i-g %?
of water  at the outlet of the dam as |IIl.Jstrated24 20 26 16 19 18
sgematlcally in Fig. 5. At Z3, runoff from the sin@ver  ,¢ 29 32 20 18 19
will render the sediment particle size corser, bethey 28 2.1 25 1.8 1.9 2.2
maybe different compared to the other locations. 30 21 25 17 19 2.3
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Mean 21%Pb, Pb. U and Th
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Fig.7: Mean concentration fdfPb, Pb, u and Th

CONCLUSION

No vertical and horizontal trends of profile was
observe for all element at all study location exdep
U where accumulation was observed at Z3
Determination of'%®b, Pb, U and Th was established

by using alpha spectrometry and EDXRF. The activity

range of ?’Pb is 134.4-323.4 Bq ki and the
concentration range of Pb, U and Th is 53.62-7M§8

kg?, 21.51-28.81 mg Kg and 40.73-69.58 mg ky
respectively.
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