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Filter Efficacy Tests

When initially developing manufacturing processes for ceramic water filters it is necessary to
test the appropriateness of components, mixing techniques, firing temperatures and methods,
by testing the efficacy of ceramic filters produced.

This efficacy testing is also employed when changing, or reviewing production methods, and
as part of overall quality assurance.

The overall objective of a ceramic water filter is to produce water that is of drinking water
quality. The primary international reference for drinking water is the World Health
Organisation’s Guidelines for Drinking Water Quality

(http://www.who.int/water_sanitation health/dwg/quidelines/en/). These guidelines do not
dictate the requirements for drinking water quality, instead individual nations are able to
implement them in a way the best suits their needs including through national guidelines.

Testing of the effectiveness of ceramic water filters should give consideration to these
guidelines and any national guidelines operating in the country of interest. Note, the WHO is
currently finalising guidelines for point of use water treatment for drinking which will provide
additional guidance.

As the key objectives of ceramic water filters are to remove diarrhoea causing bacteria,
viruses, some core quality assurance tests that can be used for establishing a manufacturing
process, and for ongoing quality assurance testing are identified here

Additionally, filters provide a very sound way to reduce turbidity in drinking water. Testing of
turbidity not only indicates the ability of a filter to achieve this, but where a turbidity test comes
back high, it indicates the likelihood of cracks within the filter.

IMPORTANT

Care needs to be taken in testing the microbiological removal efficacy of the filters. Silver is
initially leached out of the filters as water is added. Even very small amounts of silver leached
into a sample will have a very strong biocidal impact on any bacteria in the filtered water.
Therefore microbiological testing can provide a false negative by showing no live microbes,
when they have only been killed by the leached silver rather than by action of the filter -
straining or contact with silver fixed in the filter itself.

Any microbiological testing needs to occur after significant flushing of the filters with water -
perhaps up to 3 months of constant use.

The longer samples are left aside prior to microbiological testing, the greater the contact time
of any leached silver with the sample and therefore the poorer the result of the microbiological

testing.

Therefore samples (particularly for filters less than 12 months old) should be tested
immediately after they are filtered to reduce the contact time of any leached silver.

NOTE: Other tests may be needed based on individual risks from specific regions.
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Table 1 Key Tests for Ceramic Water Filter Efficacy

Pathogen/ Indicator/Units Test
Contaminant

Pathogenic bacteria | Escherichia coli | Membrane filtration method - USEPA Method
1604

United States Environment Protection Authority,
2002, Method 1604: Total coliforms and
Escherichia coli in water by membrane filtration
using a simultaneous detection technique (Ml
Medium). Publication EPA-821-R-02-024.
USEPA Office of Water (4303T), Washington,
D.C.

Escherichia coli | Coliscan Easigel which allows remote testing
outside of a laboratory.
*provided in full here

Coliforms Microbiology Laboratories, 2008,
http://www.micrologylabs.com/Home/Our_Meth
ods/Coliscan_Easygel/Coliscan_Easygel Instru
ctions

Enteric Viruses MS2 USEPA - Method 1602

bacteriophage United States Environment Protection Authority,

2001, Method 1602: Male-specific (F+) and
somatic coliphages in water by single agar layer
(SAL) procedure. Washington DC: USEPA
Office of Water, Publication EPA 821 - R-01-
029

Turbidity NTU 1) APHA, 1998 - Method 2130 - Turbidity

(Nephelometric
Turbidity Units) | APHA (American Public Health Association),

1998 - ‘Standard Methods for the Examination
of Water and Wastewater’ 20th Edition,
Washington DC - Method 2130 - Turbidity.

2) Secchi Disks or Transparency Tubes

Waterwatch Australia Steering Committee,
2002, Waterwatch Australia national technical
manual- Module 4 physical and chemical
parameters.http://www.waterwatch.org.au/publi
cations/module4/turbidity.html

Page 2 of 5



RDIC Ceramic Water Filter Handbook - www.rdic.org

Detection of Waterborne Coliforms and E. coli with Coliscan Easygel’

Directly Sourced Microbiology Laboratories, 2008:
http://www.micrologylabs.com/Home/Our Methods/Coliscan Easygel/Coliscan Easygel Instructions

‘Introduction:

The Coliscan Easygel medium is a patented formulation for water testing. It contains a
sugar linked to a dye which, when acted on by the enzyme [3-galactosidase (produced by
coliforms including E. coli), turns the colony a pink color. Similarly, there is a second sugar
linked to a different dye which produces a blue-green color when acted on by the enzyme
3-glucuronidase. Because E. coli produces both 3-galactosidase and 3-glucuronidase, E.
coli colonies grow with a purple color (pink + blue). The combination of these two dyes
makes possible the unique ability to use one test to differentiate and quantify coliforms and
E. coli. (Because E. coli is a member of the coliform group, add the number of purple
colonies to the number of pink colonies when counting total coliforms.)

Instructions:

Either collect your water sample in a sterile container and transport the water back to the
test site, or take a measured water sample directly from the source and place directly into
the bottle of Coliscan Easygel. Water samples kept longer than one (1) hour prior to plating,
or any Coliscan Easygel bottle that has had a sample placed into it for transport longer than
ten (10) minutes, should be kept on ice or in a refrigerator until plated.

Label the petri dishes with the appropriate sample information. A permanent marker or wax
pencil will work.

Sterilely transfer water from the sample containers into the bottles of Coliscan Easygel
(Consult the following table for rough guidelines for inoculum amount). Swirl the bottles to
distribute the inoculum and then pour the medium/inoculum mixtures into the correctly
labeled petri dishes. Place the lids back on to the petri dishes. Gently swirl the poured dish
until the entire dish is covered with liquid (but be careful not to splash over the side or on
the lid).

Inoculation of Coliscan Easygel

Water Sources Inoculum
Amount

Environmental: 1.0t0 5.0 mL

river, lake, pond, stream,

ditch

Drinking water: 5.0 ml

well, municipal, bottled

The dishes may be placed right-side-up directly into a level incubator or warm level spot in
the room while still liquid. Solidification will occur in approximately 40 minutes.

Incubate at 35° C (95° F) for 24 hours, or at room temperature for 48 hours. (See
comments on incubation)
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Inspect the dishes

Count all the purple colonies on the Coliscan dish (disregard any light blue, blue-green or
white colonies) , and report the results in terms of E. coli per ml of water. NOTE: To report
in terms of E. coli per 100 ml of water, first find the number to multiply by. To do this: first,
divide 100 by the number of ml that you used for your sample. Then, multiply the count in
your plate by the result obtained from #1. For example, a 3 ml sample, 100 / 3 = 33.3. So, 4
E. coli colonies multiplied by 33.3 will equal 133.2 E. coli per 100 ml of water.

Count all the pink and purple colonies on the Coliscan dish (disregard any light blue, blue-
green or white colonies) and report the results in terms of coliforms per ml of water.

Do one of the following prior to disposal in normal trash:

Place dishes and Coliscan bottles in a pressure cooker and cook at 15 Ibs. for 15 minutes.
This is the best method.

Place dishes and Coliscan bottles in an ovenproof bag, seal it, and heat in an oven at 300°
F for 45 minutes.

Places dishes and Coliscan bottles in a large pan, cover with water and boil for 45 minutes.

Place 5 ml (about 1 teaspoon) of straight bleach onto the surface of the medium of each
plate. Allow to sit at least 5 minutes. Place in a watertight bag and discard in trash.

Comments on Incubation:

Micrology Laboratories, LLC in-house studies indicate that Coliscan can effectively
differentiate general coliforms from E. coli when incubated at either room temperatures or at
elevated temperatures (such as 90-98° F). However, some further explanation may be
helpful.

There is no one standard to define room temperature. Most would consider normal room
temperature to vary from 68-74° F, but even within this range the growth of bacteria will be
varied. Members of the bacterial family Enterobacteriaceae (which includes coliforms and
E. coli*) are generally hardy growers that prefer higher than room temperatures, but which
will grow at those temperatures. They tend to grow at a faster rate than most other bacterial
types when conditions are favorable. It is therefore logical to try to place inoculated dishes
in a "warm" place in a room for incubation if a controlled temperature incubator is not
available. It is a very easy task to make an adequate incubator from a box with a 40-60 watt
bulb in it to provide heat at an even rate. One can also use a heat tape such as it is used to
prevent the freezing of pipes in the winter as your heat source.

Our general instructions indicate that incubation times for coliforms (including E. coli) are
generally 24-48 hours at elevated temperatures (90-98° F) and 48 or more hours at room
temperatures. At elevated temperatures, no counts should be made after 48 hours as any
coliforms present will be quite evident by that time and if new colonies form after 48 hours
as any coliforms present will be quite evident by that time and if new colonies form after 48
hours they are most likely not coliforms, but some other type of slow growing organisms
that should not be included in your data.

At room temperatures, the best procedure is to watch the plates by checking them at 10-12
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hour intervals until you observe some pink or purple colonies starting to form and then
allowing another 24-30 hours for the maturation of those colonies. Since the coliforms
(including E. coli) are generally the faster growing organisms, these will be the first to grow
and be counted. Colonies that may show up at a later time are likely to not be coliforms. As
you can see, there are advantages to incubating your dishes at elevated temperatures.
First, you can count the results earlier. At 95° F, it is often possible to do accurate counts at
18-20 hours of incubation. There is also less probability of variation from batch to batch
when the incubation temperatures are kept at one uniform level. And a higher incubation
temperature will tend to inhibit the growth of non-coliforms that may prefer lower
temperatures.

*E. coli is the primary fecal coliform, however, Klebsiella is sometimes of fecal origin. Other
general coliform genera include Enterobacter and Citrobacter.

Interpretation of Results

This test method utilizes well established, widely accepted criteria for the recognition of
coliforms and E. coli and proper application of the method will result in accurate results.
Therefore, if you suspect that your water is dangerously contaminated based on the results
you get using Coliscan Easygel, you should contact your local health department and ask
for their help in performing an official assessment of water.

Non-fecal coliforms are widely distributed in nature, being found both as naturally occurring
soil organisms, and in the intestines of warm-blooded animals and humans. Fecal coliforms
are coliforms found naturally only in the intestines of warm-blooded animals and humans.
Fecal coliform contamination is therefore the result of some form of fecal contamination.
Sources may be either animal or human.

General Notes on Differentiating Coliforms and E. coli

Generally, water containing E. coli (the fecal contamination indicator organism) should not
be used for drinking water unless it is sanitized in some manner. Contact your local health
department for guidelines regarding E. coli and coliforms in recreational waters. Inform
them if you suspect that contamination may be occurring from a specific source.

Colonies which have the blue-green color are not exhibited any 3-galactosidase activity
(which is evidenced by the pink color). Because of this, they are not considered to be either
coliforms or E. coli and therefore should be ignored when counting your coliform or E. coli
colonies. Similarly, colonies which are white are exhibiting neither color-causing enzyme,
and should also be ignored.

Colonies on the surface of the plate are exposed to the medium on only the underside of
the colony. This causes these colonies to appear with much less of the indicator color. E.
coli colonies may only have a slight purple tinge to them, and it may appear only in the
center of the colony with the remainder of the colony being white. Similarly, coliforms on the
surface may be light pink or white with a pink center’.
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