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Types of portable laboratories and 

sampling
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Del agua and WAGTECH kits for water testing

• Only turbidity, free 
residual chlorine and 
coliforms.

• More difficult to use than
SHA water lab
(preparation of sterile
artificial media.



SHA kit for water testing
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Principles

Wash hands and use sterile bottles / receptacles

→  Sterilization (15’ @ 121°C) or by boiling

Pump and purge the system (borehole, network, tap,…) during 10 minutes

→  Temperature, pH, conductivity stabilisation

Rinse (with the sample) the bottles and recipients 3 x

→ Guarantees that the sample is well the one of the collection

2 sterile bottles / receptacles of 100 ml per sample

→  Avoid unpleasant surprise (bottle which breaks,…) 

In-situ measures or for a quick use (max. 24 h.)

→  Temperature °C, pH, conductivity, color, smell, turbidity, residual free chlorine

Sampling of water for bacteriological analysis

Keep it cool

2 sterile  100 ml receptacles
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Analytical Parameters and sources

of contamination
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Sources of contamination

Sources and impacts of contamination

→ Human origin sources or after a natural disaster 

→  Non-exhaustive list Drinking water and intense 

pesticide uses : risks of pollution

22

Cities, villages

Sanitation infrastructure 
(latrines, septic tank, sewage,…)

Wastes,… 

Agriculture

Animal dung

Agricultural chemicals products

Industries

Chemicals flows and sludges

Tanks 

Sewage systems 

Energies and transportation

Fuels storage

Management of the waste

Pathogenic agents

(virus, bacteria, protozoons)

Nitrates

Pesticides

Heavy metals

Organic contaminants
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Drinking water quality control

taste, smell and appearance



Main analysis parameters during emergency

Analysis Analyte Sample Result Requirements 

(WHO)

Bacteriologic

al analysis 

with Compact 

Dry EC

E. coli as 

indicator of 

fecal 

contamination

100 ml water (sterile sample 

collection, analyze within 24 

h, no thermal shocks, use 

thiosulfate soln. if chlorine 

treated).

CFU/100 ml

(Colony 

Forming Units 

in 100 ml)

0 CFU/100 ml

Free residual 

chlorine

Free residual 

chlorine 

(FRC)

Just fill the vial as required 

(analyse on the spot, no 

sterile conditions required)

ppm (parts per

million) or mg/L

> 0.5 ppm (for 

humanitarian 

situations > 0.2 

ppm (BUT: 

Turbidity 

requirements 

satisfied)

Turbidity Turbidity Just fill the turbidimeter

(analyse on the spot, no 

sterile conditions required)

NTU 

(Nephelometric

Turbidity Units)

< 5 NTU (for 

humanitarian 

situations < 10 

NTU)



Chemical versus Bacteriological contamination
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1. Presence of E. coli means presence of fecal 
contamination, during Cholera or other 
diarrheal epidemics the risk to get sick is high

2. Presence of total coliforms indicates bad 
disinfection practice of water (only 
Escherichia coli accurately indicates fecal 
contamination!).

3. Presence of chemical contamination has a 
variety of different meanings. Usually risk to 
get sick is very low (if consumption only for 
short period)



FRC and turbidity during emergency

If

A. Free Residual Chlorine > 0.5 ppm (> 0.2 ppm for 
humanitarian situations)

and

B. Turbidity < 5 NTU (< 10 NTU for humanitarian 
situations)

Then:  No need for bacteriological water testing

P.S.  Be sure the pH is within the ideal range 6.5 – 8.5
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Selected chemical parameters and 

interpretation of results and its

meaning for health
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With experiments on animals LOAEL (Lowest observed adverse effect 
level) and NOAEL (No observed adverse effect level ) are determined. 
The animals are fed for the whole life with a specific concentration of the 
substance.

Reference values for chemical contamination: 

basics of toxicology



Extrapolation of reference value from experimental 

toxicology – Example for Hg residues in water

10 
mg/kg

• Critical treshold for animals NOAEL

1 
mg/kg

• Critical treshold for human beings

0.1 
mg/kg

• Critical treshold for particularly susceptible 
human beings (intraspecific susceptibility)

0.01 
mg/kg

• Legal reference value



→ O : origin → H : health → NH : not linked to the health

→ essential elements: Na, Mg, K, Ca, Si, P, S, Cl, H, C, O ;

→ toxic elements: As, Pb, Cd, Al, Ag, Sb, Hg, U, Rn ;

→ toxic essential elements only if high concentration : N, F, Cr, Mn, Fe, Co, Ni, Cu, Zn, Se, Mo, Ba, Be.
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Diapositiva 22

WU3 Put in alphabetical order

Chloride as pollution indicator
Windows User; 26/01/2016





FRC and turbidity









FRC and turbidity





Bacteriological analysis, fecal

indicators



Why we do not measure pathogens

• Numerous water borne pathogens

• Individual pathogen numbers may be too low to detect in a reasonable sized water 

sample

• Isolation and detection of some pathogens can take several days, weeks, or months

• Absence of one particular pathogen does not rule out the presence of another



Infections 
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Indicator Organism Concept

• Correlated to the presence of pathogens

• Population large enough to isolate in small 
water samples (100 mL)

• Rapid

• Inexpensive

• Safety, not culturing pathogens
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Bacteriological analysis

Looking for an “indicator” of faecal pollution

→  E. coli is the main faecal coliform

Estimation and counting

Unit of measure : Colony Forming Units (CFU) / 100 ml.
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 Filtration technique (0.45 µm) and incubation (37 or 42, 44°C)

 Micro-organisms present in water : size > 1 µm

 Artificial medium (magenta-Gal sugar) allows, with the β-galactosidase enzyma the red/pink coloration of the colonies

 A 2nd sugar (X-Gluc), with the β-glucuronidase enzyma, colors the E.coli in blue

 The combination of both colorants allows the differenciation between coliforms and E.coli

Faecal coliforms

RED colonies

E.coli

BLUE colonies

37°C

Comparative results Blank and Positive tests 
→ allows to tell if the incubation was successfull

riverWater with 1.2 mg/l Cl2Toilet WCDistilled water Mineral water 

Bacteriological analysis
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Treatment

 Filtration, disinfection with chlorine, ozone, boiling,…

Effects on health and other considerations

 Exposure to bacteria, viruses and pathogenic protozoons varies, but waterbourne diseases: gastroenteritis problems 

(nausea, vomititing and diarrhea), usually short-term

 On sensitive persons (babies, elderly or with an immune deficiency) 

→ more serious, more chronic and fatal effects

Sample AFTER chlorination

→ efficient disinfection

Sample PRIOR to chlorination

→ massive contamination

Free Residual Chlorine
1.2 mg/l

Bacteriological analysis
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Standard operating procedure for 

bacteriological analysis of water
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Analysis of E.coli and Coliforms



Enzyme Substrate or Chromogenic 

Substrate Method

• Coliforms have the 
enzyme 

– β-D-galactosidase

– Can be detected with 
Magenta-Gal artificial 
sugar: Pink

• E. coli has the enzyme 

– β-glucuronidase

– Can be detected with X-
Gluc artificial sugar: Blue
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Manipulations 

 Samples have to be collected in a sterile 
vial. If no sterile vial is available, clean 
new PET bottles of mineral water (0.3-
0.5 l) can be used, rinse 3 times with 
sampling water. If using an inox vial 
than sterilize it with alcohol tissue.

 Water testing has to be done during the 
day of collection, never analyze samples 
collected more than 24 h before.

 Avoid elevated temperature during 
transport of water samples, keep cool 
do not expose to sun, do not freeze.

 Identify a clean place to install your 
WATER LAB.

 Wash your hands.

 Arrange the equipment in a confined 
space. Power on incubator and attach 
water pump to funnel. Pretest correct 
operation of water pump.

 Define a small sterile area: surface 
corresponding to max. 1 A4 paper 
sheet (you can use inox plate by 
sweeping it with alcohol tissues).

 Prepare samples to be analyzed and plates 
with artificial medium (10-15 samples). 
Samples and plates must be correctly 
identified (codes, numbers, dates, etc.).

 Always include a positive sample (e.g. toilet 
or river water) and a negative sample 
(mineral water from bottle).
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 Sterilize filtration funnel and the 

porous filter below with alcohol 

tissues.

 Sterilize forceps with alcohol tissues.  Rehydrate medium (Compact EC) 

with 1 ml of sample water (use sterile 

plastic pipette, one for each sample).

Manipulations 
(coliforms and Escherichia coli only)

16



Titolo principale della presentazione

 Remove a sterile filter membrane 

(0.45 microns) from its envelope 

using the sterile forceps (do not 

touch filter with hands).

 Place the sterile filter membrane  on 

the filtration equipment (do not touch 

filter with hands).

 Close tightly the funnel (clamps do 

not have to be loose otherwise it will 

leak!).

Manipulations 
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 Pour 100 ml of sample water into 

funnel. Filtered water is supposed to 

be sterile, bacteria remains on the 

filter surface.

 Operate the water pump in order to 

suck water through the filter.

 Remove funnel from filtration 

equipment and place filter on 

rehydrated medium (plate)  by using 

forceps. Close with lid.

Manipulations 
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 Incubate plates upside down (to 

avoid condensation) for at least 18 h 

(preferably 24 h) at 37 °C. At this 

temperature total coliforms and E. 

coli can grow.

 Count colonies: E. coli are blue, 

coliforms are pinkish

Express results in CFU (Colony

Forming Units). If more than 100

CFU express results as TNTC

(Too numerous to count).

Interpretation: drinking water is

free of E. coli. Water treated with

chlorine is free of coliforms.

Interpretation

Potable Water IF :

→ E.Coli = 0

AND

→ Coliforms = 0

Manipulations 
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water is a symbol of purification

… why should we purify it? 

… why do we pollute it? 




