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INTRODUCTION 

The compulsory desludging work on underground septic tank has been gazetted on 30 March 2021 in 
peninsular Malaysia. The regulations have stated clearly the required mandatory desludging works should 
be carried out once in every 2 and 3 years for underground septic tanks that situated within and outside 
the boundary of any local authority area [1]. In Sarawak, the current scheduled desludging frequencies for 
underground septic tanks are half year for industrial area; once a year for public or administrative agency; 
2 years for commercial area; and 4 years for residential area, which have been enforced since 1998 [2]. 

However, the performances as well as the effectiveness for such scheduled desludging works are still less 
understood particularly for commercial and residential areas as observed by various stakeholders yet 
substantial financial expenditures are still being allocated and subsidised by Sarawak State Government 

annually [3].  
The rationale behind the prescribed pumping intervals are actually achievable by appropriate 

engineering approaches rather than based on yearly basis blindly which are unsupported by scientific 
evidence [4];[ 5]. In general, the required desludging frequencies for septic tanks can be based upon on 

(a) Adequate hydraulic retention times for biological process to develop satisfactory for organic solids 

ORIGINAL ARTICLE 

ABSTRACT - The compulsory desludging work on underground septic tank 
was gazetted on 30 March 2021 in peninsular Malaysia. The amended 
regulations have enforced the mandatory emptying or desludging works 
which should be carried out once in every 2 and 3 years for underground 
septic tanks that situated within and outside the boundary of any local 
authority area. In Sarawak, desludging frequencies have been implemented 
since 1998 for once in every half, 1, 3 and 4 year(s) for industrial, public 
administrative, commercial and residential areas, respectively. However, the 
performances yet the effectiveness are not known. Series of environmental 
laboratory tests were proposed and carried out on the collected effluents 
from the underground septic tanks with respect to the existing measured 
faecal sludge (%). The results have revealed: Higher BOD5 were observed for 
higher faecal sludge (%); 75% of the tested effluents were exceeded the 
absolute allowable design threshold as required in Standard B; No 
significant correlation was observed for COD with respect to faecal sludge 
(%); 25% of tested effluents showed the normalised BOD5/COD ratio < 0.3 
were observed; The measured pH on the effluents were within 6 to 9; and, 
All the TSS readings were well below than allowable absolute design = 
100mg/L. Due to the scope and site constraint of this research work, the 
complex influences such as the microbiological activities, micro-
environmental factors and sizes or geometries of underground septic tanks 
on the measured environmental parameters as reported by the literatures 
were not considered in this study. 
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digestion [6];[7], (b) Existing volumetric accumulation rate [7];[8];[9];[10], and (c) Provided existing 
effective working volume [6];[11];[12]. 

In this research study, the environmental performances of underground septic tanks were evaluated 
and assessed qualitatively by a series of typical environmental laboratory tests namely Biochemical 

Oxygen Demand (BOD5), Chemical Oxygen Demand (COD), Potential Hydrogen (pH) and Total 
Suspended Solid (TSS). Correlation or relationship of the measured environmental parameters were 

discerned with respect to the existing measured scum and sludge volumes in percentage. The measured 
wastewater’s strengths on the discharged effluent were compared to the absolute allowable design 
thresholds as specified in Standard B, Malaysian Sewerage Industry Guidelines (1999) [13]. Due to the site 
constraint and scope of this research work, the complex influences such as the microbiological activities, 
micro-environmental factors and sizes or geometries of underground septic tanks on the measured 

environmental parameters as reported by the literatures [5];[9];[10] were not considered in this study. 

MATERIALS AND METHODOLOGY 

Total 45 wastewater samples were managed to be collected from the identified outlets of the underground 
septic tanks. However, only those be able to be tested were presented here. Table 1 summarized the 
adopted standards by American Public Health Association (APHA) [14] which are commonly used for 

examination of water and wastewater industry. The detailed standard experimental procedures can be 
referred to the published manuals and it will not be repeated here. For detailed measurement and 
discussion of yielded faecal sludge in percentage with respect to the known retention periods, kindly refer 
to the comprehensive works as carried out and reported by Leong et. al. (2022) [3]. 

 

Table 1. APHA Standards for Environmental Laboratory Tests [14] 
 

 

Environmental Laboratory Test Standard 

Biochemical Oxygen Demand (BOD5) 
Chemical Oxygen Demand (COD) 
Potential Hydrogen (pH) 
Total Suspended Solid (TSS) 

5210 B 
5220 C 

4500-H+ B 
2540 B 

 

 

RESULTS AND DISCUSSION 

 

Figure 1 and Figure 2 show the measured BOD5 and COD with respect to existing faecal sludge in 

percentage. The ratio of BOD5/COD is shown in Figure 3. The measured pH and TSS against faecal 

sludge in percentage are plotted in Figure 4 and Figure 5, respectively.  
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Figure 1. Linear relationship were observed for cast in-situ (concrete type) and proprietary (polyethylene type) 
underground septic tanks, for measured Biochemical Oxygen Demand (BOD5) with respect to existing faecal sludge 

(%). 

 

 
 

Figure 2. Scatter plots were observed for measured Chemical Oxygen Demand (COD) with respect to faecal sludge 
(%). 200mg/L is absolute allowable design threshold prescribed by Standard B, Malaysian Sewerage Industry 

Guidelines (1999) [13] 
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Figure 3. Ratio of BOD5/COD with respect to faecal sludge (%). 
 

 
Figure 4. The measured Potential Hydrogen (pH) with respect to faecal sludge (%) 
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Figure 5. Total Suspended Solid (TSS) with respect to faecal sludge (%). 100mg/L is absolute allowable effluent 
design for TSS as prescribed by Standard B, Malaysian Sewerage Industry Guidelines (1999) [13] 

Below are the findings that can be interpreted and summarised from the obtained results as observed. 

(a) Linear relationships were observed in Figure 1 for both cast in-situ (concrete type) and 

proprietary (polyethylene type) underground septic tanks. Higher percentages of faecal sludge 

have yielded higher BOD5 are observed; 

(b) In Figure 1, around 75% collected effluents have revealed the BOD5 were exceeded the allowable 

absolute design level as specified in Standard B, 50 mg/L. Standard B is the allowable absolute 

design values of discharged effluent to downstream of water supply intake as defined by 

Malaysian Sewerage Industry Guidelines (1999) [13]; 

(c) The measured COD are widely varies and were in the range of 47.33 to 718.67 mg/L as shown in 

Figure 2. About 69.65% (23 out of 34) are exceeded the absolute allowable design threshold 200 

mg/L as specified in Standard B. It was very interesting to observe the COD did not affect by the 

percentage of faecal sludge as shown in Figure 2, i.e. given 9.38% faecal sludge and the 

corresponding COD value can achieve 718.67 mg/L; 

(d) As observed from Figure 3, around 25% of evaluated effluents indicated that the BOD5/COD 

below 0.3. According to Tchobanoglous et al. [15], it was indicated that the effluents were not be 

easily treated by biological means and either it may have some toxic or chemical components (i.e. 

excessive usage of detergent) or acclimated microorganism may be required in its stabilization. 

(e) The measured pH on the collected effluents were in the range of 6 to 9 as shown in Figure 4. 

Guidelines by Eawag/Sandec (2008) [16] have revealed the suitable pH for underground septic 

tanks to function satisfactory without causing harm to the biological life of pathogens are in the 

range from 6 to 9. However, no significant relationship can be established on the influence of pH 

towards percentage of faecal sludge; 

(f) Figure 5 shows the TSS determination on the collected effluents are influenced by accumulated 

faecal sludge in percentage. The major reason is due the reduction of effective working volume 

which cause the lesser hydraulic detention time for faecal solids to settle and simultaneously 

decomposed if any. In general, the cast in-situ underground septic tanks have shown lower TSS 

readings compare to proprietary type due to provided larger effective working volumes. All the 

TSS measurements have shown they were well below 100mg/L as prescribed by Standard B [13]. 
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CONCLUSION 

The environmental performances for underground septic tanks in Malaysia are not known despite the 
implementation of compulsory emptying or desludging works since 1998 and 2021 in Sarawak and 
peninsular Malaysia, respectively. This paper presented and summarised the environmental 
performances of underground septic tanks in Sibu Sarawak, East Malaysia based on identified 45 effluents 
from the outlets of underground septic tanks by common environmental laboratory tests. The results were 
compared with the measured existing faecal sludge (%). The carried-out measurement showed linear 
relationship were observed for BOD5 against existing faecal sludge (%) and around 75% BOD5 were 
exceeded the allowable absolute design level 50mg/L as required in Standard B. The measured COD were 
widely varied and do not significantly corresponded to the existing faecal sludge (%) but normalized 
BOD5/COD showed that about 25% of tested effluents <0.3. These may be influenced by contamination by 
the synthetic chemical substances such as excessive usage of household products like bowl detergent etc. 
as reported by Tchobanoglous et al. [15]. Lastly, the measured pH were within the tolerable limit, 6 to 9 
and all the TSS results showed that they were well below than allowable absolute design = 100mg/L. 
Kindly be noted that the complex influences of microbiological activities, micro-environmental and size of 
underground septic tanks as reported by the numerous literatures on these environmental parameters 
were unable to be considered due to impossible to acquire or identify on site. In fact, they are the potential 
future research that worth to be looked into in more thorough manners particularly how these factors 
influencing the performances of local underground septic tanks. 

ACKNOWLEDGEMENT 

This work was supported by the internal research grant provided by the University of Technology Sarawak 
(UCTS/RESEARCH/4/2017/05). The authors are grateful to Sibu Municipal Council (SMC) for their 
permission to carry out the measurement with the appointed desludging contractors. 

 

REFERENCES 

[1]   “Water Services Industry (Desludging Services) Regulations 2021,” Water Services Industry Act 2006 [Act 655], 
Government of Malaysia, 2006. 

[2] “Local Authorities (Compulsory Desludging of Septic Tanks) (Amendment) By-laws, 2002,” The Local Authority 
Ordinance, Government of Sarawak, 1998. 

[3] Leong, W.K., Alex, N.L.K., Alvin, W.C.H., Ling, J.H.,  and Sia, H.T.  “Mandatory 4 Years Desludging Frequency 
on Underground Septic Tanks in Residential Area: A Case Study in Sibu Sarawak, East Malaysia,” Journal of The 
Civil Engineering Forum, Vol. 8 No. 2, 147–156, May 2022 [https://doi.org/10.22146/jcef.3812]. 

[4] Karen M., “Estimating Septic Tank Pumping Frequency,” Journal of Environmental Engineering, 110(1), pp. 
283-285, 1984. 

[5] Terry, R.B., “Septic Tank Septage Pumping Intervals,” Conference of the American Society of Agricultural 
Engineers, Atlanta, Georgia, 1994. 

[6] Laurence Gill, Joanne Mac Mohon, Jan Knappe, Salem Gharbia & Francesso Pilla, “Reserach Report No. 253 – 
Desludging Rates and Mechanism for Domestic Wastewater Treatment System Sludges in Ireland,” 
Environmental Protection Agency (EPA), Government of Ireland, 2018. 

[7] Brandes. M, “Research Report W 63 – Accumulation Rate and Characteristic of Septic Tank Sludge and Septage,” 
Ministry of The Environment (MOE), Toronto, Ontario, February 1977. 

[8] Philip, H., Maunoir, S., Rambaud, A., & Philippi, L.S., “Septic Tank Sludges: Accumulations Rate and 
Biochemical Characteristics,” Water Science Technology, 28(10), pp. 57-64, 1993. 

[9] Gary N.F., “The Influence of Sludge Accumulation Rate on Septic Tank Design,” Environmental Technology, 16, 
pp. 795-800, 1995. 

[10] Tarek E., “Sludge Accumulation and Conversion to Methane in a Septic Tank Treating Domestic Wastewater or 
Black Water,” Water Science & Technology, IWA Publising, pp. 956-964, 2013. 

[11] “Operations Manual on The Rules and Regulations Governing Domestic Sludge and Septage”, United States 
Agency International Development (USAID), The Philippine Department of Health, June 2008. 

[12] “Onsite Wastewater Treatment Systems Manual”, U.S. Environmental Protection Agency (USEPA), Office of 
Water & Office of Research and Development, February 2002. 

[13] “Malaysian Sewerage Industry Guidelines: Volume V, Septic Tanks (Third Edition),” National Water Services 
Commission (SPAN), February 2009. 

[14] “Standard Methods for the Examination of Water and Wastewater,” American Public Health Association 
(APHA), 1999 



Leong Wen Kam et al. │ Borneo Journal of Sciences & Technology | Vol. 04, Issue  02 (2022) 

7 

 

[15] Tchobanoglous, G., Burton, F.L., David Stensel, H. “Wastewater Engineering, Treatment and Reuse,” Fourth 
Edition, 2003. 

[16] “Sandec Training Tool 1.0 – Module 5, Faecal Sludge Management (FSM),” Eawag/Sandec (Department of 
Water and Sanitation in Developing Country), 2008. 


	Introduction
	MATERIALS AND METHODOLOGY
	Results AND DISCUSSION
	Figure 1 and Figure 2 show the measured BOD5 and COD with respect to existing faecal sludge in percentage. The ratio of BOD5/COD is shown in Figure 3. The measured pH and TSS against faecal sludge in percentage are plotted in Figure 4 and Figure 5, re...
	Below are the findings that can be interpreted and summarised from the obtained results as observed.
	(a) Linear relationships were observed in Figure 1 for both cast in-situ (concrete type) and proprietary (polyethylene type) underground septic tanks. Higher percentages of faecal sludge have yielded higher BOD5 are observed;
	(b) In Figure 1, around 75% collected effluents have revealed the BOD5 were exceeded the allowable absolute design level as specified in Standard B, 50 mg/L. Standard B is the allowable absolute design values of discharged effluent to downstream of wa...
	(c) The measured COD are widely varies and were in the range of 47.33 to 718.67 mg/L as shown in Figure 2. About 69.65% (23 out of 34) are exceeded the absolute allowable design threshold 200 mg/L as specified in Standard B. It was very interesting to...
	(d) As observed from Figure 3, around 25% of evaluated effluents indicated that the BOD5/COD below 0.3. According to Tchobanoglous et al. [15], it was indicated that the effluents were not be easily treated by biological means and either it may have s...
	(e) The measured pH on the collected effluents were in the range of 6 to 9 as shown in Figure 4. Guidelines by Eawag/Sandec (2008) [16] have revealed the suitable pH for underground septic tanks to function satisfactory without causing harm to the bio...
	(f) Figure 5 shows the TSS determination on the collected effluents are influenced by accumulated faecal sludge in percentage. The major reason is due the reduction of effective working volume which cause the lesser hydraulic detention time for faecal...
	Conclusion
	Acknowledgement
	References

