Downloaded from orbit.dtu.dk on: Dec 20, 2017

Technical University of Denmark

)
ﬁ
c

i

The tools for designing chemical disinfection solutions of combined sewer overflows -
DesiCSO

Chhetri, Ravi Kumar; Sharma, Anitha Kumari; Andersen, Henrik Rasmus

Published in:
Abstract proceedings 7th Annual Meeting Danish Water Research and Innovation Platform (DWRIP) —
Forsknings- og Innovationsplatformen Vand

Publication date:
2013

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Chhetri, R. K., Sharma, A. K., & Andersen, H. R. (2013). The tools for designing chemical disinfection solutions
of combined sewer overflows - DesiCSO. In B. K. Jensen, & N. Levysohn (Eds.), Abstract proceedings 7th
Annual Meeting Danish Water Research and Innovation Platform (DWRIP) — Forsknings- og
Innovationsplatformen Vand (pp. 20). Kgs. Lyngby: The Danish Water Research and Innovation Platform.

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


http://orbit.dtu.dk/en/publications/the-tools-for-designing-chemical-disinfection-solutions-of-combined-sewer-overflows--desicso(fdaaad5c-0f85-4680-8b7d-deec7989c318).html

The Danish Water Research and Innovation Platform

Abstract proceedings

7th Annual Meeting
Danish Water Research and Innovation Platform (DWRIP)
— Forsknings- og Innovationsplatformen Vand

Technical University of Denmark
Building 308
DK-2800 Lyngby

31 January 2013

Edited by B.K. Jensen and N. Levysohn

List of contents

Page
Session 2: Research and development in low- and middle income countries 3
P.E. Holm: Water and Environment theme, Sino-Danish Center for Education and Research (SDC),
Beijing
L.F. Jargensen and H. Dissing: China Europe Water Platform (CEWP)
S. Stisen et al.: Hydrological modelling for climate change and water management impact assessment
in data sparse regions 5
M. Chongo et al. Geophysical and geochemical characterisation of groundwater resources in Western
Zambia 6
M. J. Calopietro et al.: SUSA Ghana — A multi-disciplinary research project on sustainable
sanitation in peri-urban Ghana 7
F. Plauborg et al.: Growth, yield and WUE of drip and sprinkler irrigated okra grown on sandy
soil under semi-arid conditions in Southeast Ghana 8
Session 3: Water and health
C. Jargensen: Water and Health — Challenges in Denmark today 9
S.M. Kristiansen et al.: lodine in Danish ground and drinking water — preliminary speciation
results and design of a nationwide sampling campaign 10
A. Forslund et al.: E. coli contamination and health aspect associated with the use of on-site
treated wastewater and canal water for irrigation of potatoes and tomatoes 11
A. Erichsen et al.: Bathing water: Risk, solutions, and monitoring. Case: Ironmen swimming
in diluted wastewater 12
J. Clauson-Kaas: Flooding and health risks - What will Greater Copenhagen Water Company do? 13
H.-J. Albrechtsen: Drinking water — Risks, solutions, and monitoring. Case: Ngrrebro 14

7™ Annual Meeting of DWRIP 2013, January 31. 1



mg/l

The Danish Water Research and Innovation Platform

The tools for designing chemical disinfection solutions
of combined sewer overflows - DesiCSO

R. K. Chhetri*, A. K Sharma, H. R Andersen, DTU-Environment, Kgs. Lyngby Denmark

Abstract

Combined sewer overflows (CSOs) occur when it rains heavily and the hydraulic capacity of either the
wastewater treatment plant or the collection of system that transports the combined flow of rain water and raw
sewage to the wastewater treatment plant exceed. The excess flows tend to be discharged into receiving bodies
nearby like sea, lake and river. CSOs contains a variable mixture of raw sewage, watershed runoff pollutants
consists of variable pathogenic microorganisms, suspended solids, chemicals and floatable materials which
adversely impacts on the quality of receiving water bodies and cannot used for recreational activities e.g. bathing.
Namely the frequent loss of bathing water quality (blue flag) has a significant economic impact.

The existing solutions to loss of bathing water quality are capital intensive solutions either to constructing
retention basins, very long seawater outlet pipes or UV disinfection systems at the point of CSO release. With
increasing recreational use of surface waters close to cities and increased frequencies of substantial CSO releases
from intensive rain events the very capital intensive solutions are difficult to apply due to the high number of
installations which are required. Alternative solution which requires a low initial investment could be chemical
disinfections which are known from treatment of many other types of water. However, general design parameters
for the use of disinfection chemical in CSO are not available.

In this work we determined the main parameters needed to design disinfection systems for CSO overflows for
four disinfectants (peracetic acid, performic acid, chlorine dioxide, sodium hypochlorite) that may potentially be
applied for CSO.

Model CSO water for experiments was created by diluting raw sewage (5, 15 and 40 %) with demineralised water
based on the correlation of the ammonium concentration in the CSOs profile described on literature.

Analytical methods were either adopted or developed for the chemicals used in CSO water. With the analytical
methods concentration profiles (with time) of each chemical in different qualities of CSO and pH were recorded.

The efficiency of each chemical in removing the indicator organisms mentioned the EU bathing water directive
were determined. Finally the risk of toxic effects from the use of the chemicals and ecotoxicity analysis of treated
effluents were evaluated.

The influences of initial concentrations and contact times on the removal of indicator organisms, on residual
biocide and on by-products formation were compared among four disinfectants. The disinfection effect of
Performic acid (PFA) on indicator organisms was superior to rest of the disinfectants and this chemical also
appeared to less toxic among other chemicals.
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Figure 1: A) Concentration profiles (with time) effect of four chemicals in model CSO (15% raw
wastewater). B) Disinfection by performic acid of indicator organisms. C) Toxicity to Vibrio fischeri after
chemical treatment of model CSO (15% raw wastewater).
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