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A comprehensive sewage characterization was conducted to further understand the nature
of sewage generated in three different catchments: domestic, commercial and industrial
areas. It was revealed that the characteristic sewage generated in domestic areas resembled
the typical sewage characteristic reported globally. However, sewage generated in
industrial areas indicated interferences or adulteration from industrial processing effluents.
The heavy metal characterization revealed that most STPs treated effluents complied with
Standard B of Environmental Quality Act (EQA) 1979 in term of Ni, Cu, Zn, Fe, Pb and

Cr.

The assessment of STPs performance grouped according to their locations discovered that
STPs which served population exceeded the design population equivalent (PE)
demonstrated poor performance due to overloading factor. The lower efficiency of COD,
BODs and SS removal of STPs located in industrial areas might be contributed to industrial

processing effluents contamination. It was reported that 86.1% of BODs, 71.46% of COD



and 95.9% of SS of cumulative probabilities of treated effluent from STPs in domestic
areas met the permissible limit in the Standard B of EQA. The cumulative probability of
BODs, COD and SS of treated effluents of STPs in commercial areas to meet the Standard
B were 95.4%, 80.0% and 97, 95% accordingly. The percentage of cumulative probability
for the treated effluents of STPs in industrial areas portrayed lower values which were

68.61% (BODs), 56.0% (COD) and 77.3% (SS) respectively.

The screening of Persistent Organic Pollutants (POPS) in treated effluent of selected STPs
revealed the presence of eight pollutants; phenol, naphthalene, bis(2-chloroisopropyl) ether,
dimethyl phthalate, diethyl phthalate, ethyl benzene, 1, 4-dichlorobenzene and
phenanthrene. The range of concentrations varied with phenol depicted the most abundance

compound detected in all studied STPs’ effluents

In the determination of reaction rate and order, it was found that all samples followed first
order reaction and the rate, K varied from 0.00192 to 0.00336 L/mgMLVSS/day. The
decay coefficient, b, obtained ranged from 0.167 to 0.3360 day™. The fitting of Monod and
Haldane models produced sets of biokinetic constants. The fractionation study revealed that
only 61% to 69% of total COD were truly biodegradable in nature. Meanwhile, the fraction
of readily biodegradable ranged from 15% to 38%, the non-biodegradable ranged from

31% to 39% and the slowly biodegradable ranged from 23% to 44%.

The in situ characterization of sewerage network concluded that variation in the parameters
analyzed between the sampling points. The course of degradation of COD, SCOD, phenol,
anionic surfactants and sulphide were followed in aerobic and anaerobic conditions

mimicked the in sewer environment. In aerobic condition, the zero-order rate of COD and



SCOD were 0.051mg/l/hr and 0.052 mg/I/hour respectively. In anaerobic condition, it was
observed that there was negligible COD removal. However, SCOD concentration was
observed to increase with incubation time with the rate of 0.010 mg/l/hr. Phenol
concentration was observed to decrease with the rate of removal 0.021 hr aerobically.
Nevertheless, there was negligible removal of phenol concentration observed in anaerobic
condition. Similarly, the removal of anionic surfactants with rate of removal of 0.0454 hr
aerobically was observed, however there was insignificant removal in anaerobic condition.
Sulphide concentration was observed to decrease in aerobic condition, while the
concentration of sulphide was observed to increase significantly in anaerobic condition.
The regressed sulphide prediction equation in anaerobic condition was proposed with
coefficient a = 0.0265 and b= 0.5 and the forecasting model became

AS = 0.0265 C %5 1.0720) ¢, (A/V).

The model simulation study revealed that the Toxic Substance Model developed for river
flow can be used with certain assumptions to predict the fate of anionic surfactants along
the sewerage network very well. However, the model was found inadequate to predict the

distribution of phenol along the sewer.
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Kajian pencirian sisa kumbahan secara komprehensif dijalankan bagi memahami sifat-sifat
kumbahan yang terhasil di dalam kawasan gunatanah domestik, komersial dan industri.
Adalah didapati ciri-ciri kumbahan yang dihasilkan di dalam kawasan domestik dan
komersial menyerupai ciri kumbahan tipikal. Walau bagaimanapun, kumbahan yang terjana
di dalam kawasan industri menunjukkan terdapat percampuran daripada sisa pemprosesan
industri. Kumbahan yang dihasilkan menunjukkan kepekatan COD, BODs dan SS yang
sangat tinggi melebihi nilai bagi kumbahan tipikal. Adalah didapati bahawa efluen terawat
bagi loji rawatan kumbahan (STPs) menunjukkan kecenderungan melepasi had efluen yang

telah ditetapkan di dalam piawai Malaysia.

Kajian pencirian terhadap logam berat telah mendedahkan bahawa hampir semua efluen
terawat loji rawatan kumbahan mematuhi piawai ataupun standard B bagi Akta Kualiti
Alamsekitar 1979 bagi parameter Ni, Cu, Zn, Fe, Pb dan Cr. Walau bagaimanapun, kajian
yang dijalankan menunjukkan kepekatan Cd dan As di dalam efluen terawat melepasi had

efluen yang dibenarkan.



Penilaian kecekapan loji rawatan kumbahan yang dikategorikan mengikut lokaliti telah
dijalankan menggunakan parameter COD, BODs dan SS sebagai asasnya. Loji rawatan
yang menerima sisa kumbahan daripada kesetaraan penduduk (PE) melebihi nilai
rekabentuk menunjukkan kecekapan yang sangat rendah kerana faktor lebihan beban.
Kecekapan yang sangat rendah penyingkiran COD, BODs dan SS bagi loji rawatan
kumbahan di kawasan industri disumbangkan oleh faktor percampuradukan air sisa
pemprosesan industri. Peratusan kebarangkalian kumulatif bagi efluen terawat bagi loji
rawatan kumbahan di kawasan domestic mematuhi piawaian standard B (EQA) adalah
86.1% bagi BODs, 71.46% bagi COD dan 95.9% bagi SS. Peratusan kebarangkalian
kumulatif bagi efluen terawat bagi loji rawatan kumbahan di kawasan komersial pula
adalah 95.4% bagi BODs, 80.0% bagi COD dan 97.95% bagi SS. Manakala peratusan
kebarangkalian kumulatif bagi efluen terawat bagi loji rawatan kumbahan di kawasan

industri adalah 68.6% bagi BODs, 56.0% bagi COD dan 77.3% bagi SS.

Pencemar organic persisten (POPs) yang dikenalpasti di dalam efluen terawat empat loji
rawatan kumbahan adalah fenol, naftalena, bis(2-kloroisopropil) eter, dimetil phthalat,
dietil phthalat, etil benzena, 1,4-diklorobenzena dan phenanthren. Julat kepekatan sebatian-

sebatian tersebut pelbagai dengan fenol hadir dalam kepekatan paling tinggi

Kajian penentuan darjah dan kadar tindakbalas, mendapati semua sampel menunjukkan
darjah pertama dan julat kadar tindakbalas, K, adalah 0.0019-0.00336 L(mgMLVSS)
Y(hari)*. Padanan model Monod dan Haldane menghasilkan pemalar biokinetik yang

berkenaan. Kajian fraksinasi COD menunjukkan 61%- 69% COD adalah boleh-
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biodegradasi. Manakala COD sedia-biodegradasi adalah 15%-38%, COD nyah-

biodegradasi 31%-39% dan COD biodegradasi-perlahan 23%-44%.

Kajian pencirian setempat jaringan saliran pembetungan menyimpulkan proses yang
berlaku di dalam paip pembetungan adalah aerobik (kepekatan oksigen terlarut 1- 3 mg/L).
Proses penguraian COD, SCOD, fenol, surfaktan anionik dan sulfida dijalankan di dalam
makmal dengan simulasi keadaan di dalam saliran pembetungan. Dalam keadaan aerobik,
kadar tindakbalas sifar COD dan SCOD adalah 0.051 mg/l(jam)™ dan 0.052 mg/I(jam)™.
Kepekatan COD didapati malar di dalam keadaan anaerobik. Walau bagaimanapun,
kepekatan SCOD bertambah dengan kadar 0.01 mg/I(jam)™* dalam keadaan anaerobik.
Kepekatan fenol berkurangan dengan kadar 0.021jam™ secara aerobik. Kepekatan fenol
juga didapati malar dalam keadaan anaerobik. Kadar penyingkiran surfaktan anionik adalah
0.0454 jam™ secara aerobik dan malar secara anaerobik. Kepekatan sulfida berkurangan
dalam keadaan aerobik, manakala bertambah dalam keadaan anaerobik. Persamaan untuk
bagi menganggarkan kepekatan sulfida yang diperolehi secara regresi tak linear dengan

koefisien a = 0.0265 dan b = 0.5 adalah seperti berikut AS = 0.0265 C °* 1.07% t,, (A/V).

Simulasi model Toxic Substance yang diterbitkan bagi aliran sungai didapati mampu
menganggarkan kepekatan surfaktan anionik di dalam saliran pembetungan dengan baik.
Walau bagaimanapun, model tersebut tidak menunjukkan korelasi yang baik bagi

penganggaran kepekatan fenol sepanjang saliran pembetungan yang dikaji.
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