[image: image1]WATSAN M15 ERU                                                             Water analysis handbook

                      WATER ANALYSIS HANDBOOK
TURBIDITY
1. Aim
To asses the proportion of suspended matter in a water sample. 
2. Uses
· Water source analysis. Key parameter. 

· Assessment of pretreatment. 
· Key parameter in determining that water is drinkable. In absence of other specific special contaminants, water with less that 5 NTU (Nephelometric turbidity units) and approximately 0.5 mg/l of chlorine is considered safe to drink.
3.     Importance 
· High turbidity increases needs of maintenance (i.e. backwashing of filters).

· High turbidity hampers the disinfection capacity of chlorine.
· High turbidity is unappealing for the user who will end up using a more dangerous source that looks nicer.

· Turbidity below 5 NTU is the first milestone for treatment. 
4. Materials
· Turbidity tube
· 1 litre of sample
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Procedure
.
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                                                pH
1. Aim
To establish the acidity or alkalinity of a water sample.

.

2. Uses
· Source assessment. Key parameter.

· pH adjustment process control.
3.    Importance 
· pH over 8 hampers the disinfection capacity of chlorine.

· pH outside the 6-8 range hampers the flocculating effect of Aluminium Sulphate.

· pH outside 6-9 range might health problems has plus the equipment deterioration (i.e. corrosion).

4.     Materials

· Colour matching vessel

· Reagent 

· 10 ml syringe

· 50 ml of sample 
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5.      Procedure

WARNING: The process bellow is generic. 

             CAREFULLY READ THE INSTRUCTIONS OF YOUR EQUIPMENT!
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                                     NITRATES (NO3-) 

1. Aim
         To determine the amount of nitrates in a water sample.

2. Uses
Water source analysis. Key parameter for raw water.
3.      Importance 
Despite being a compound unclassified as toxic, nitrates can transform into nitrites which are very dangerous to health. The presence of nitrates is an indicator of contamination caused by fertilizers. The European Union maximum concentration is limited to 50mg/L. 
The usual treatment processes are not valid to eliminate nitrates, therefore, this is a crucial parameter to identify and measure when selecting a water source. 
4.      Materials

· 2 bottles of reagent
· 1 graduated 5 ml. Plastic syringe
· 2 test vessels with screw caps
· 1 colour card

· 1 sliding comparator
· 10 ml of sample
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5.      Procedure
                                     WARNING: The process bellow is generic. 

             CAREFULLY READ THE INSTRUCTIONS OF YOUR EQUIPMENT!
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                                 NITRITES (NO2-)

1. Aim
        To determine the amount of nitrites in a water sample.
2. Uses
Water source analysis. Key parameter for raw water.
.

3.      Importance 
Among the nitrogen compounds occurring in water and originating from decomposition of living material, nitrites represents a metastable and relatively toxic intermediate stage in the bacterial oxidation chain proteins ---- ammonium----nitrite---nitrate. Nitrite takes on the role of an important contamination indicator, pointing to incompleteness of the nitrification process.

Nitrite in ground water is indicative of rotting or putrefactive processes taking place in the soil (caused by rubbish tips, soakaways, etc). Rivers which carry industrial and municipal effluent often contain 0.5-1 ppm NO2- whilst lakes contain smaller concentrations. Contaminated stretches of water mostly contain 0.1-2 ppm, the most frequently encountered range being 0.1-0.5 ppm. In certain cases even water which cannot be classified as polluted exhibits relatively high levels of nitrite. The European Union limit to drinking water is 0,5 mg/l.
An associated problem with nitrite in drinking water and foodstuffs is the fact that it is toxic. Nitrite causes methemoglobinemia, a condition in which hemoglobin is converted to methemoglobin, a substance which does not transport oxygen in the blood.
4 Materials (Aquaquant ® 1.14408.0001)
· 3 bottles of reagent (110 determinations)

· 1 graduated 5 ml. plastic syringe

· 2 test vessels with screw caps

· 1 colour card

· 1 sliding comparator

· 40 ml. of sample
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5.      Procedure
                                   WARNING: The process bellow is generic. 

             CAREFULLY READ THE INSTRUCTIONS OF YOUR EQUIPMENT!
a) Leave comparator block in lower part of plastic box, and orientate it to have glass tubes facing left.

b) Fill both vessels with water sample (20 ml. each)

c) Add NO2-AN reagent (1 red microspoon) to inner tube only, the one closer to the operator. 

d) Wait for 3 minutes.

e) Introduce card from the coloured end on other side slit on lower right edge of the box, and thread it through until it appears on the on the other side, below the vessels. 

f) Move the card to obtain matching colours between sample and colour spots under blank. 

g) Record value from right edge of the box.  
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ALUMINIUM
1. Aim
         To determine the quantity of aluminium in a water sample.
2. Uses
         Key parameter for treated water.
3.      Importance 
Continuous consumption (over months/years) of water with high concentrations of aluminium might be linked to the extended appearances of neurological-related illnesses and might cause blisters, mouth ulcers, diarrhoeas and other symptoms. 
Due to Aluminium Sulphate being used as a flocculent in water treatment it is important to verify that there is not a high concentration of Aluminium in the treated water as a result of dosing mistakes. 

4.     Materials (Aquaquant ® 1.14413.0001 Aluminium) (185 determinations)
· 1 bottle of reagent Al-1A
· 1 bottle of reagent Al-2A

· 2 bottles of reagent Al-3A

· 1 graduated 5 ml. plastic syringe

· 2 test vessels with screw caps

· 1 colour card

· 1 sliding comparator

· 20 ml. of sample
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5.
Procedure

  WARNING: The process bellow is generic. 

             CAREFULLY READ THE INSTRUCTIONS OF YOUR EQUIPMENT!
a) Leave the comparator block in lower part of plastic box and orientate it to have glass tubes facing left. 
b) Fill both tubes with water sample (5 ml. each).
c) Add Al-1A reagent (1 blue microspoon) only to the inner tube, closer to the operator, and shake. 
d) Add Al-2A reagent (1 syringe load 1.2 ml) only to the inner tube, closer to the operator, and mix. 
e) Add Al-3A reagent (4 drops) only to the inner tube, closer to the operator, and mix. 
f) Wait for 7 minutes
g) Slide the block about 4 cm to left within the box, to have tubs suspended on outside. This ensures that the colour card receives sufficient light, which should preferable come from the left. 

h) Introduce card from the colour end into slit on lower right edge of box and thread it though until it appears on the other side below the tubes. Move card to obtain matching colours between sample and colour spots under blank.  
i) Record value from right edge of block within the box. 
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4.    Materials (Aquaquant ® 1.14822.0001 Aluminium) (145 determinations)
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5.     Procedure
                                  WARNING: The process bellow is generic. 

             CAREFULLY READ THE INSTRUCTIONS OF YOUR EQUIPMENT!
a) Fill the left tube with 3 ml of sample and the right tube with 1.5 ml of sample. 
b) Add Al-1A reagent (1 blue microspoon) only to the right tube and shake. 
c) Add Al-2A reagent (1 syringe load, 1.5 ml) only to the right tube and mix. 

d) Add Al-3ª reagent (2 drops) only to the right tube and mix. 
e) Wait for 7 minutes.
f) When colour formation completes, hold comparator against light and match colours by rotating disc.

g) Record value converting if necessary.   
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TOTAL HARDNESS
1. Aim
         To determine the value of water hardness in a water sample.
2. Uses
         Water sources analysis. Secondary parameter.

3.      Importance 
Hardness does not appear related to health problems although it causes unpleasant taste when values are higher than those recommended by the World Health Organisation. 
4.     Materials
· 1 bottle of indicator solution

· 1 bottle of titration solution

· 5 ml of sample
5.     Procedure

                                     WARNING: The process bellow is generic. 

             CAREFULLY READ THE INSTRUCTIONS OF YOUR EQUIPMENT!
a) Rinse the test vessel with the test water, and fill to the 5 ml mark.

b) Adjust to pH 6-8 using hydrochloric acid 1 mol/l or sodium hydroxide solution 1 mol/l.

c) Add 3 drops of indicator solution and shake carefully. In presence of salts causing hardness a red colour is produced.

d) Add 1 drop of titration solution every 5 sec using the dropping bottle until the colour changes to green. During this operation hold the dropping bottle vertically. And swirl the test vessel after each drop. Count the number of drops.
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                                    CONDUCTIVITY
1. Aim
The conductivity of a water sample allows estimating the concentration of dissolved solids and, as a result, its salinity. 
2. Uses
         Water source analysis. Key parameter.
3.      Importance 
Any water with high salinity is considered as no drinkable. The European Union has set up the limit of 2500 μS/cm (microsiemens/cm). The usual treatment processes are not able to eliminate salinity, therefore, it is a crucial parameter to measure and identify when selecting a water source. 
4.     Materials (CRISON conductivity metre)
        Conductivity metre with a conductivity probe.

        A beaker with water sample.

5.     Procedure


WARNING: The process bellow is generic. 

             CAREFULLY READ THE INSTRUCTIONS OF YOUR EQUIPMENT!
It is important to periodically verify that the equipment is correctly calibrated according to the manufacturer instructions. The calibration is performed using standard solutions with a known conductivity (the most adequate standard is that of 1413 μS/cm).

It is important to perform an adequate maintenance of the conductivity probe to guaranty reliable results. Follow the manufacturer instructions to keep the probe in correct conditions. 
a) Rinse the probe with clean water. 
b)    Submerge the probe in the beaker with water sample and wait till there is a stable reading in the conductivity metre. Record the result taking care of checking the unit scale indicated on the screen (μS/cm or mS/cm, 1 mS/cm equivalent to 1000 μS/cm)
c)  If the equipment does not have automatic compensation of temperature, it is advisable to check that all samples are at the temperature of approximately 25 ºC as temperature affects the results. 
d)   Thoroughly rinse the probe with clean water after every measurement. Leave the probe in the maintenance solution or according to the manufacturer instructions at the end of the analysis process.  
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      CHLORINE
1. Aim
To determine the amount of free chlorine in a water sample. Free chlorine is analyzed due to the treatment and disinfection process most commonly being used. 
2. Uses
         Water treatment. Key parameter. 
3.      Importance 

Chlorine is the most extended disinfectant. A minimum amount of free chlorine present in a water sample ensures that this water is disinfected and, therefore, lacks organic and faecal contamination. The general range of free chlorine in drinking water is 0.3 mg/l - 0.8 mg/l.

Contaminated water with bacteria is the most common reason for diarrhoeas that might even lead to dead in particularly in infants. However, excessive amounts of chlorine in water can produce harm to humans. 
4.     Materials 
· Colour matching vessel. 
· Reagent 

· 10 ml of sample 

5.
Procedure
                                     WARNING: The process bellow is generic. 

             CAREFULLY READ THE INSTRUCTIONS OF YOUR EQUIPMENT!

a) Clean the right tube of the pooltester with water sample.
b) Fill the right tube of the pooltester with water sample. 

c) Add 1 tablet of DPD No.1 into right tube without touching it and close the tube. 

d) Shake the pooltester during 1 minute. 

e) Colour comparison to find the matching colour and chlorine determination.   
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c) Add reagent following the instructions of the manufacturer. Sample staining comes on sight.





a) Vigorously clean the chamber with sample.








b) Add the sample into the empty chamber.























d) Once target becomes visible, the sample water level in the column will show the reading, in the picture, 30 NTU.











c) It target cannot be seen, empty column slightly till the next mark and try again. Repeat the emptying-peering cycle until target is seen.











b) Look through the sample water column to check if target can be seen. It is important to avoid vibrations that could hamper vision. Keep imagination under control. A positive sight is here reproduced.











a) Fill the column with sample water until 5 NTU mark.








The turbidimeter consists of a tube with a graduated scale printed in the tube and a target mark at the far bottom.








d) Shake until a uniform colour is achieved.





e) Match the stained sample with the scale and check the pH value (7.5 on the picture). White background and natural light are advise.





Place the bottles on the sliding comparator. The bottle with the blank sample on the pointed end and the bottle with the measuring sample on the rounded end. 





�
Reagent vessel (sample)�
Blank vessel�
��
�
Quantity


�
5 ml.�
5ml.�
Inject into the vessels with the plastic syringe. �
�
Reagent�
1 blue level microspoon (on the cap of the  reagent vessel) �
�
Close the bottle and shake for 1 minute. Wait for 5 minutes. �
�






b) Place the sliding comparator with the blank and reagent vessels on the colour scale in such a way that the pointed end points to the numeric values. 





c)  Open the test vessels and move the sliding comparator until a possible colour match is obtained when the two vessels are observed from above. 





d)  Read off the value indicated by the pointed end of the sliding comparator in mg/l NO3- . 





e)  If the colour obtained is equal to or more intense than the colour on the scale, repeat the measurement on a fresh sample. 





f)   Any black residues that may occur are due to the reaction and do not cause ant falsification of the measurement values. 








1 bottle of reagent Al-1A


1 bottle of reagent Al-2A


1 bottle of reagent Al-3A


1 graduated 5 ml. plastic syringe


2 test vessels with screw caps


1 colour card


1 sliding comparator


   20 ml. of sample
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