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1​ Introduction 
This document contains the purification performance data of the SaWa Flex against different 
classes of microorganisms, i.e., bacteria and virus, representing groups of pathogens that are 
transmitted through drinking water. In addition, this document outlines the test procedures 
used for the performance testing and test certificates from third-party verifications. The SaWa 
Flex performance has been assessed based on international standard analysis methods and the 
guidelines of minimum performance criteria, Log Reduction Values, LRV (Table 1), for 
household water treatment technologies set by the World Health Organization (WHO)1.​
Table 1: Overview of performance criteria set by WHO 
 
Microorganism 

LRV 
Comprehensive Protection Targeted Protection 

(*) (***) (**) 
Bacteria ≥ 4 ≥ 2 ‘Protective’ in two microbial 

classes and documented 
health gains 

Virus ≥ 5 ≥ 3 
Protozoan cysts ≥ 4 ≥ 2 

 

2​ Performance results of SaWa Flex 
Table 2 summarizes the purification performance of the SaWa Flex against different 
microorganisms. The performance is reported as the percentage of contaminant reduction, 
based on the Log Reduction Value calculated using the formula: LRV = Log10 (Cuntreated water 
/ Ctreated water), where C = microbial conc. in water. The percentage of contaminant reduction 
is reported as: 

1​LRV = 90% reduction 
2​LRV = 99% reduction 
3​LRV = 99.9% reduction 
4​LRV = 99.99% reduction 
5​LRV = 99.999% reduction 
6​LRV = 99.9999% reduction 
7​LRV = 99.99999% reduction 
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Table 2: Overview of performance tests at different test laboratories 

 
Microorganism 

Pre-treatment 
concentration 
[CFU/1 ml] 

Post-treatment 
concentration 
after 4 hours 
[CFU/100 ml] 

Reduction  
Test laboratory 

LRV % 

Bacteria 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Escherichia coli 

1.0 x 106 <2.0 x 100 5* >99.999 
CIEMAT- 
Plataforma Solar de 
Almería (PSA), 
Spain 

>1.0 x 105 <2.0 x 100 5* >99.999 
CIEMAT- 
Plataforma Solar de 
Almería (PSA), 
Spain 

>1.0 x 105 <2.0 x 100 5* >99.999 
CIEMAT- 
Plataforma Solar de 
Almería (PSA), 
Spain 

1.3 x 106 <0.01 x 100 >8.1** >99.99999 
KWR (is WHO 
Collaborating 
Centre on Water 
Quality and Health) 

9.9 x 105 
 

4.9 x 101 4.3* >99.99 
KWR (is WHO 
Collaborating 
Centre on Water 
Quality and Health) 

1.5 x 107 
 

<1 7 >99.99999 
Tanzania Bureau of 
Standards (TBS) 

2.3 x 104 <1 >4  >99.99 

 

Kenya Bureau of 
Standards (KEBS) 
 

 
 
MS2 

1.4 x 106 6.8 x 105 0.3* <90 
KWR (is WHO 
Collaborating 
Centre on Water 
Quality and Health) 

2.5 x 106 1.7 x 104 2.2** >99 
KWR (is WHO 
Collaborating 
Centre on Water 
Quality and Health) 

*LRV calculated from results achieved in GTW .  
**LRV calculated from results achieved in CTW 

 

https://www.kwrwater.nl/samenwerkingen/who-collaborating-centre/
https://www.kwrwater.nl/samenwerkingen/who-collaborating-centre/
https://www.kwrwater.nl/samenwerkingen/who-collaborating-centre/
https://www.kwrwater.nl/samenwerkingen/who-collaborating-centre/


 

 
 

3​ Test procedures 
The testing and verification of the SaWa Flex have been conducted at different independent 
test laboratories to evaluate the performance against natural microbiological contaminants as 
well as indicator microorganisms from different contaminated drinking water sources. 

Prior to each performance test, thorough instruction in the correct usage of the SaWa 
Flex was given to the laboratory personnel, to make sure that the tests represent an estimate 
of the SaWa Flex effectiveness in actual use with an exposure time of 4 hours under sunny 
conditions. 

The performance tests included both naturally contaminated water sources with 
different physicochemical quality, as well as microbiological spiked general test waters 
(GTW) representing groundwater sources, as well as challenge test waters (CTW) with 
turbidity levels of up to 30 NTU, thus spanning a range of different pre-treatment 
concentrations. Furthermore, the test conditions included both natural weather conditions as 
well as simulated solar irradiation conditions, following the WHO-recommended2 solar 
simulation settings, delivering an irradiant range of 300nm – 800nm, equivalent to 550 W/m2. 

 

The performance tests have been conducted with replicates of different SaWa Flex units and 
appropriate controls. 

 
Bacterial analysis: 
Organisms tested: 

-​ Escherichia coli (laboratory strain) 

The analytical methods used for enumerating E. coli and total coliform bacteria before and 
after water treatment in the SaWabags include the membrane filtration methods, ISO 9308-13 
(for the majority of tests) and the equivalent IS 15185, as well as APHA 92224, the U.S. EPA 
approved Colilert method5 and standard spread plate methods6 with selective culture media. 

Virus analysis:​
Organisms tested: 

-​ MS2 coliphage 

The analytical methods used for enumeration of MS-2 before and after SaWa Flex treatment are 
based on the plaque assays. (See attached report from KWR)  
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