Desalination and Water Treatment
www.deswater.com

91 (2017) 329–335
October

doi: 10.5004/dwt.2017.21034

Modified cesspool system with upflow sludge tank and low-cost
photobioreactor treating blackwater
Nawatch Surinkula,*, Thammarat Koottatepb, Chawalit Chaiwongb, Tippawan Singhoponb
Department of Civil and Environmental Engineering, Faculty of Engineering, Mahidol University, Salaya, Phutthamonthon,
Nakhon Pathom 73170, Thailand, Tel. (+66) 2 889 2138 Ext. 6291, email: nawatch.sur@mahidol.ac.th
b
Environmental Engineering and Management, School of Environmental Research and Development, Asian Institute of Technology
(AIT), P.O. Box 4 Klong Luang, Pathumthani 10120, Thailand, Tel. (+66) 2 524 6188, emails: thamarat@ait.asia (T. Koottatep),
f.chawalit@hotmail.com (C. Chaiwong), tippawan_605@hotmail.com (T. Singhopon)
a

Received 23 December 2016; Accepted 12 June 2017

a b s t r ac t
Cesspool system is widely used for household’s blackwater treatment in developing countries. Typically,
this is a biological treatment process under anaerobic condition, which results in unsatisfactory effluent quality. Effluent or liquid from cesspool system normally seeps into surrounding soil in turn causes
groundwater contamination. In this modification, blackwater was treated by a series of upflow sludge
tank, photobioreactor and cesspool tank. In the photobioreactor, symbiotic relationship between algae
and bacteria was found under aerobic condition, in which the oxygen produced was consumed by bacteria to degrade organics and others. The modified system could achieve much higher removal efficiency
than the existing cesspool or the septic tank. In the series of upflow sludge tank and photobioreactor tank
of lab-scale experiments with the 2 d of hydraulic retention time, the average effluent chemical oxygen
demand concentration was about 120 mg/L, which could possibly meet the effluent standard of Thailand.
The flushing effect should be considered for the application in realistic condition. This modification system could be a promising low-cost technology to enhance treatment performance of cesspool system.
Keywords: Blackwater; Cesspool; Photobioreactor; Upflow sludge tank

* Corresponding author.
Presented at the 13th IWA Specialized Conference on Small Water and Wastewater Systems & 5th IWA Specialized Conference on R
 esources-Oriented
Sanitation, 14–16 September, 2016, Athens, Greece.
1944-3994/1944-3986 © 2017 Desalination Publications. All rights reserved.

