‘WATER QUALITY’ HELP FILE
There are two methods for determining suitable treatment processes for each potential water source: qualitatively assessing the need for water treatment based on a list of physical conditions; or quantitatively measuring the important water quality parameters.  The qualitative approach is used directly in Module 6, whereas the quantitative approach is described fully in this help file.  

Follow the links below to view each method.  Click on the arrows to return to this page.

1) Qualitative Approach
2) Quantitative Approach


Qualitative Approach: 






· Accessed directly in Module 6.
· Every water source has a link that allows you to determine required treatment processes.
· A list of conditions for requiring each treatment process is provided.
· You must click on the treatment processes where the conditions apply to the source.
· The following methods should be used to help qualitatively identify required processes.
1) Catchment mapping helps to identify regions that are likely to contain highly polluted waters.  A Nilgiris map of industrial sites is accessible through the source links but more information should be gathered to help identify potential contaminants.
2) Local knowledge, including medical information can provide information on the past and present pollution statistics.

3) Sanitary survey/observation investigates the local vicinity of each potential source and identifies the risk of microbiological contamination resulting from the presence of human and animal faeces.

Quantitative Approach:


The quantitative method looks specifically at the levels of important water parameters to ascertain appropriate treatment processes.  Three water quality features encompass all potential forms of contamination found in water including physical, chemical, and microbiological.  The following steps should be taken to identify treatment processes and assign a score for each potential water source.   
1) Click here to review the standard treatment processes used in the Nilgiris District.  
2) Click here to view guidelines for permissible and maximum levels of important water parameters.

3) Identify and test the water contaminants that are likely to be present in the water source based on local knowledge.
4) The two most important contaminants to test for are thermotolerant coliform bacteria (TCB) (microbiological contamination) and turbidity (physical contamination) since they directly impact the effectiveness of the treatment processes.  Both should be tested during the dry season when the water is likely to be contaminated.  Click here for a field test method for TCB.  Click here for a method to measure turbidity.

5) If it is found that the maximum permissible limit of any contaminant is exceeded and the contaminant cannot be treated with standard processes (Click here to find out), the source should be given a score of zero and you should skip Steps 6 to 8 and assess the next potential source staring at Step 1. 

6) The next step is choosing the treatment processes that would effectively bring the water to a potable level for the villagers.    The standard treatment processes differ in their ability to treat the wide range of potential water contaminants.  Also, there are certain conditions to effectively treat the water based on current levels of TCB and turbidity.  Click here to determine the required treatment processes for the water source.    
7) Use the guidelines on the Module 6 worksheet to assign a source score based on the required treatment processes.

8) Repeat Steps 1 to 8 for the next potential water source.


	TREATMENT PROCESS
	DESCRIPTION
	O&M SKILLS

	SEDIMENTATION
	   Water slowly travels across tank with weirs allowing particles to settle reducing turbidity and microbiological contamination.

	Low

	SLOW SAND FILTRATION
	   Water is passed down through a designed sand-bed under gravity to reduce turbidity and microbiological contamination.

	Medium

	AERATION
	   Introduction of oxygen to water to reduce taste, colour, and odour problems.

	Medium

	DISINFECTION
	   Water is chlorinated or boiled to eliminate microbial contamination.

	Medium

	SARI FILTRATION
	   Water is passed through a sari folded four to eight times which has an effective pore size of 20 um.

	Low



	PARAMETER
	SUGGESTED GUIDELINE LEVELS
	POSSIBLE TREATMENT PROCESSES

	
	PERMISSIBLE LIMIT
	DESIRABLE LIMIT
	

	Turbidity
	10 NTU 
	5 NTU                         
	Sedimentation, Slow-sand filtration

	Odour
	Unobjectionable
	Unobjectionable
	Aeration

	Colour
	25 Hazen units
	5 Hazen units
	Aeration

	pH
	6.5 - 8.0
	6.5 - 8.0
	Raise pH- 1.0 mg/L CaCO​3 
Lower pH- sulphuric acid (try to avoid)

	TCB
	< 10 TCB / 100 mL
	0 TCB / 100mL
	Sedimentation, Slow-sand filtration, disinfection

	Chloride
	1000 mg/L 
	250mg/L (aesthetic)
	No standard treatment available 

	Fluoride
	1.5 mg/L 
	1.5 mg/L (health) 
	Filtering through bone char

	Cadmium 
	0.003 mg/L
	0.003 mg/L
	No standard treatment available

	Copper
	0.05 mg/L
	1.5 mg/L
	No standard treatment available

	Iron
	1.0 mg/L (health long term) 
	0.3 mg/L (aesthetic) 
	Aeration (precipitates from solution)

Slow-sand filtration (removes some)

	Lead  
	0.05 mg/L 
	0.01 mg/L 
	No standard treatment available

	Manganese
	0.3 mg/L (health long term) 
	0.1 mg/L (health)                   
	Aeration (precipitates from solution)

Slow-sand filtration (removes some)

	Mercury 
	0.001 mg/L
	0.001 mg/L
	No standard treatment available

	Selenium 
	0.01 mg/L
	0.01 mg/L
	No standard treatment available

	Nitrates
	100 mg/L as NO​3- 
	45 mg/L as NO​3- 
	No standard treatment available

	Sulphates
	400 mg/L 
	200mg/L (aesthetics)
	No standard treatment available

	Taste
	Agreeable
	Agreeable
	Aeration

	Arsenic
	0.05 mg/L 
	0.01 mg/L (health)
	Batch-mixed iron treatment


Note- TCB: Thermotolerant coliform bacteria


	TREATMENT PROCESS
	CONTAMINANT REMOVAL PHYSICAL(P) CHEMICAL(C) MICROBIOLOGICAL(M)
	CONDITIONS FOR TREATMENT

	SEDIMENTATION
	· (P) 50% turbidity removal

· (M) 50% TCB removal
	· Average and maximum loading turbidity of 60 and 600 NTU respectively    

· Average and maximum loading TCB of 1,000 and 10,000 respectively per 100mL   

	SLOW SAND FILTRATION
	· (P) > 90% turbidity removal

· (M) 95% TCB removal
	· Temperatures > 6 oC       

· Average and maximum loading turbidity of 6 and 60 NTU respectively    

· Average and maximum loading TCB of 50 and 500 respectively per 100mL    

	AERATION
	· (C) Precipitates iron and manganese   

· (C) Lowers levels of volatile organics

· (P) improves taste/odour
	· Suitable conditions for exposing water to oxygen in order to cause oxidation reactions

	DISINFECTION
	· (M) > 99.9% TCB removal
	· Average and maximum loading turbidity of <1 and <5 NTU respectively    

· Average and maximum loading TCB of <3 and 25 respectively per 100mL   

· pH<8    

· Maintain free chlorine residual of 0.5 mg/L with contact time of 30 minutes    

	SARI FILTRATION
	· (P) Removes particulate matter > 20 μm

· (M) Removes micro-organisms causing guinea-worm/cholera
	· Not available


Note- TCB: Thermotolerant coliform bacteria


FIELD TEST METHOD FOR THERMOTOLERANT COLIFORM BACTERIA

Identifying the presence of microbiological contamination in drinking water requires the measurement of an indicator organism that is easy to detect and enumerate.  The most common indicators are thermotolerant coliform bacteria, in particular Escherichia coli, which can be detected in the field using the membrane filtration test.  The following steps should be taken for this method:

1) Flame-sterilise the tips of blunt-ended forceps and allow to cool between successive manipulations of the filters.

2) Place a sterile absorbent pad in a sterile Petri dish.

3) Add broth medium to saturate the pad and remove the excess broth.

4) Sterilise the filter apparatus and assemble by placing a sterile filter membrane on the membrane support.

5) Mix the sample thoroughly by inverting the sample bottle several times, and put the volume to be tested into the previously sterilised filtration apparatus.  The required sample volume for treated drinking water is 100 mL, but if only partially treated drinking-water is being tested, a sample volume of 10 to 100 mL is satisfactory.

6) Apply a vacuum to the filter apparatus to draw the sample through the filter membrane.  Disconnect the vacuum and dismantle the apparatus.

7) Using sterile forceps remove the membrane filter from the filter apparatus and transfer it to the nutrient pad in the Petri dish.  Lower the membrane, grid side uppermost, carefully onto the nutrient pad, making sure that no air bubbles are trapped between the pad and the filter. 

8) Replace the lid on the Petri dish and label with the sample identification code using a wax pencil or waterproof pen.   

9) Incubate the Petri dish at ambient temperature for 2-4 hours to allow stressed bacteria to resuscitate. 

10) Incubate the Petri dish at the selected temperature for 18-24 hours. 

11) Following incubation, count all colonies with morphology typical of the bacterium and the medium used.  Calculate and express the result in colony-forming units (CFU) per 100 mL of sample.


FIELD TEST METHOD FOR TURBIDITY

Turbidity is the measure of water clarity and uses standardised nephalometric turbidity units (NTUs) to measure the scattering of light through a water sample.  Measuring turbidity below 10 NTUs requires electronic meters, however, this cost effective visual method can be employed at levels above or equal to 10  NTUs.  The following steps should be taken for this method:

1) Construct a turbidity tube using the following criteria:
a) the tube should be cylindrical in shape with a diameter of 1.5 inches

b) the tube should be transparent

c) the height of the tube should be 30 inches

d) the bottom of the tube should be sealed and painted black on half of the circle and used as a target disk
2) Remove large objects from the water sample.
3) Stir the sample for 15 seconds to suspend all materials.
4) Do not stand in the direct sunlight.
5) Slowly pour a small amount of sample into the tube.
6) Holding the tube vertically, peer through the top of the tube towards the ground and look for the target disk on the bottom of tube.  If the disk is visible, add water until it just disappears.

7) If the target is not visible, pour water off a little at a time until the disk is just visible.
8) Use a tape measure or yard stick to measure from disk at bottom of tube to top of water level.
9) Record the measurement on a data sheet. Indicate on data sheet if you measured in centimetres or inches.

10) Repeat steps 2 to 9 for a total of three times and take sum the three measurements and divide by three to get the average.

11) Click here to view the table that converts from cm or in to NTUs.


	Centimeters
	Inches
	Turbidity Value (NTU)

	6.4 to 7.0
	2.5 to 2.75
	240

	7.1 to 8.2
	2.76 to 3.25
	185

	8.3 to 9.5
	3.26 to 3.75
	150

	9.6 to 10.8
	3.76 to 4.25
	120

	10.9 to 12.0
	4.26 to 4.75
	100

	12.1 to 14.0
	4.76 to 5.5
	90

	14.1 to 16.5
	5.6 to 6.5
	65

	16.6 to 19.1
	6.6 to 7.5
	50

	19.2 to 21.6
	7.6 to 8.5
	40

	21.7 to 24.1
	8.6 to 9.5
	35

	24.2 to 26.7
	9.6 to 10.5
	30

	26.8 to 29.2
	10.6 to 11.5
	27

	29.3 to 31.8
	11.6 to 12.5
	24

	31.9 to 34.3
	12.6 to 13.5
	21

	34.4 to 36.8
	13.6 to 14.5
	19

	36.9 to 39.4
	14.6 to 15.5
	17

	39.5 to 41.9
	15.6 to 16.5
	15

	42.0 to 44.5
	16.6 to 17.5
	14

	44.6 to 47.0
	17.6 to 18.5
	13

	47.1 to 49.5
	18.6 to 19.5
	12

	49.6 to 52.1
	19.6 to 20.5
	11

	52.2 to 54.6
	20.6 to 21.5
	10

	>54.7
	>21.6
	<10


