Handbook for Taking Drinking Water Samples

I. GENERAL PROVISIONS

Sampling is a vital part of implementing programmable monitoring of public supply of drinking water, aimed at assessing if drinking water is safe and healthy to use, weather it is in compliance with microbiological and toxic (chemical) parameters laid down in legal acts. Aims for taking drinking water samples have to be very clearly defined and performed analysis has to present all the necessary information on drinking water quality at a defined point at a certain time moment. 

Aims for taking drinking water samples: 

· to assess efficiency of drinking water preparation facilities and/or disinfection; 

· to implement programmable monitoring of drinking water supply to distribution networks; 

· to implement programmable monitoring of drinking water in water distribution systems;

· to indicate reasons for a contamination (consumer complaints, notifications from institutions) of the water which is in water distribution system; 

· to implement programmable monitoring of drinking water from the sites of outlets of domestic water supply systems; 

· to evaluate impact on drinking water quality of materials with contact to drinking water;

· to implement programmable monitoring of drinking water used in food handling establishments. 

Only the person authorized by State Sanitary Inspection is allowed to take drinking water samples, accompanied by a drinking water supplier (or a person authorized by him) or by a drinking water consumer, if the sample is taken at a drinking water consumption place. 

II. DRINKING WATER SAMPLING: LOCATION AND CONDITIONS

For chemical and microbiological analysis it is recommended to take separate drinking water samples, because methods and equipment for their transport are different. 

It is recommended to analyse some parameters on the spot (odour, taste, pH, chloride, conductivity) (point 1 of LST ISO 5667- 5:2002 4). 

Samples taken from clean water reservoirs, water preparation and desinfection facilities have to be taken as near to them as possible; in water distribution systems they can be taken in different places. The most common place to take drinking water samples is the water tap directly connected to the main pipe. Such taps located on the premises of drinking water consumers can also be considered as suitable means to take drinking water samples from general distribution system. 

In case a drinking water sample is taken from a tap, the status of the tap or water distribution unit shall be inspected. The tap has to be in a proper condition and the water stream has to run without any interruptions. Before drinking water samples are taken, caps of the taps have to be screwed off. 

In case drinking water samples are taken for microbiological analysis, metal taps are sterilized by flame, and plastic taps by a 5-10 % chloride solution. In case the system has not been used for 2 hours or more, it has to be flushed for 3-5 minutes to get rid of still water. In case a drinking water sample is taken from main pipes with a large cross-section where sediments may be present, water has to be flushed for 30 min. 

In case thickening of a microorganism filter is analysed, samples of the first water portion have to be taken. 

III. SELECTION OF APPROPRIATE DISHES

It is of prime importance to select appropriate dishes and to prepare them in a proper way (provisions are drafted in line with LST EN 25667-2 : 2001). 

Drinking water sampling dish shall protect the sample and refrain it from absorption, evaporation or contamination with alien substances. 

It should be considered that the dish where the sample is kept, as well as its cork, may

· cause contamination (e.g. dishes made of sodium carbonate glass can increase the amount of sodium); 

· absorb or adsorb chemicals that are analysed (e.g. polycyclic hydrocarbons can be absorbed by plastic dishes, and metal traces can be absorbed on the surface of glass dishes); 

· react with certain components of the drinking water sample (e.g. fluorides react with glass). 

Using dark dishes or brown glass dishes, the sensitivity to light of the sample is lowered. Dishes for taking drinking water samples shall be appropriately washed and prepared in the laboratory. 

IV. DISHES FOR TAKING DRINKING WATER SAMPLES FOR MICROBIOLOGICAL ANALYSIS

Dishes for taking drinking water samples for microbiological analysis shall be from a glass of good quality or polythene and non-toxic. Dishes must be resistant to high sterilization temperatures with an adjusted polished glass caps or screw - caps, if necessary - with pads made from silicon rubber, which can withstand repeated sterilization at a temperature of + 160 °C (LST EN 25667-2 : 2001 point 6.2.4). During sterilization or storage of a drinking water sample, substances which inhibit vitality of microorganisms or their growth should not be produced or liberated. Drinking water samples shall be kept hermetically closed and covered to avoid contamination before they are opened in the laboratory. 

Glass dishes are washed with water and an absergent, then rinsed with a 10 % solution of nitrogen acid (RN03) and well flushed with distilled water. 

Dishes for taking drinking water samples for microbiological analysis are sterilized with one of the following methods: 

a) 1 h. in a sterilization unit at 60 ± 2 °C; 

b) minimum 20 min. in an autoclave at 121 ± 1 °C. 

Dishes used to take drinking water samples cannot be smaller than 300 ml. Sterile dishes for taking drinking water samples for microbiological analysis shall be prepared in the laboratory. 

V. DISHES FOR TAKING DRINKING WATER SAMPLES FOR PHYSICAL AND CHEMICAL ANALYSIS

Dishes for taking drinking water samples for physical and chemical analysis can be made from plastic (polythene, PVC (polyvinylchloride). PET(polyethyleneteraphtalate), PTFE (polytetrafluorethylene), glass, laboratory dishes made from borosilicate glass (LST EN ISO 5667-3 : 2001 table 1). Type of the laboratory dish for taking drinking water samples, preservation method and materials used are chosen according to the set of parameters to be determined. Volume of the dish also depends on the parameter set and the analysis method applied (from 100 ml to 1500 ml). 

Drinking water samples to analyse metals shall be poured to plastic dishes with screw-caps, with the volume of 1 l; however drinking water samples taken to analyse mercury are poured to laboratory dishes made of borosilicate glass. Drinking water samples taken to determine the permanganate index are poured to laboratory dishes made of glass in case these samples have to be preserved by chilling them down to 2-5 °C, and to plastic dishes in case they are frozen to -20 °C (deep frozen). Drinking water samples taken to analyse fluorides are poured to plastic dishes (except PTFE) because fluorides react with glass. 

Drinking water samples taken to analyse pesticides shall be poured to brown glass dishes of 1 l with a screw-cap because dishes made from plastics may inhibit analysis of pesticide traces. Dishes shall be washed with water and an absergent and afterwards rinsed with distilled water. Carefully washed dishes are dried at +200 °C for 2 hours or rinsed with n-hexane. 

Drinking water samples taken to analyse benzo-a-pyrene and other polycyclic aromatic hydrocarbons shall also be poured into brown glass dishes. 

To analyse very volatile halogen hydrocarbons, drinking water samples are preserved with sodium thiosulphate (Na2S203*5H20). A few crystals of 3 - 5 mg of sodium thiosulphate are put into a dish after it was rinsed with the same water of which the sample is taken. If the dish is not rinsed, crystals of 3 - 5 mg sodium thiosulphate are put into a dish before taking a drinking water sample. 

VI. DISHES FOR TAKING DRINKING WATER SAMPLES FOR RADIOLOGICAL ANALYSIS

Dishes of taking drinking water samples to perform radiological analysis can be made of plastic ( e.g. polythene) or glass with hermetic corks. The volume of the dish should be 1 litre. 

Before taking drinking water samples, dishes are washed in the laboratory: 50 ml of a 2% solution of nitrogen acid is poured into them, after that dishes are rinsed twice with a small amount of distilled water. 

Before a drinking water sample is taken, the dish has to be rinsed with the same water as is going to be taken as a sample; the rinsing water is poured out from the dish. 

If drinking water samples are not delivered to the laboratory within a few hours, they are to be preserved. Before drinking water samples are taken or immediately after they were taken, 2 ml of concentrated nitrogen acid are poured into the sample (2 ml of acid for 1 litre of water). Preservation ensures that radionuclids do not adsorb at the bottom and sides of the dish. 

VII. NON-ORGANIC TOXIC PARAMETERS 
AND TYPE OF SAMPLING DISH

	
	
	Type of the dish P-plastic (e.g., 

	
	
	polyethylene, PTFE, PVC, PET) 

	
	Parameter 
	G - glass 
	

	
	
	BG - borosilicate glass 
	

	1 
	Arsenic, As 
	P or G 
	

	2 
	Boron, B 
	P 
	

	3 
	Bromate BrO-3 
	P or G 
	

	4 
	Cyanide, CN- 
	P 
	

	5 
	Chromium, Cr 
	P or BG 
	

	6 
	Fluoride, F- 
	P, but not PTFE 
	

	7 
	Mercury, Hg 
	BG 
	

	8 
	Cadmium, Cd 
	P or BG 
	

	9 
	Nickel, Ni 
	P or BG 
	

	10 
	Nitrate, NO-3 
	P or G 
	

	11 
	Nitrite, NO-2 
	P or G 
	

	12 
	Selenium, Se 
	S or BG 
	

	13 
	Stibium, Sb 
	P 
	

	14 
	Lead, Pb 
	P or BG 
	

	15 
	Coppper, Cu 
	P or BG 
	


VIII. ORGANIC TOXIC PARAMETERS
AND TYPE OF SAMPLING DISH

	
	
	Type of the dish P-plastic (e.g., 

	
	Parameter 
	polyethylene, PTFE, PVC, PET) 

	
	
	G - glass 

	
	
	BG - borosilicate glass 

	1 
	Acrylamide (analysed according to the 
	

	
	specifications of water preparation and supply) 
	

	2 
	Benzene, C6H6 
	

	3 
	Benzo-a-pyrene 
	

	4 
	Polycyclic aromatic hydrocarbons 
	

	5 
	1,2 - dichloroethane, C2H4Cl 
	

	6 
	Epichlorohydrin, C3HsCl (analysed according to 
	

	
	the specifications of water preparation and supply) 
	

	7 
	Sum of haloforms 
	G - glass dishes 

	8 
	Pesticides                                                                         G - glass dishes

	
	(aldrine, dieldrine, heptachloride, heptachloroepoxide)

	9 
	Other pesticides                                                                G - glass dishes

	10 
	Tetrachloroethene, C2Cl4 and                                           G - glass dishes

	
	trichloroethene, C2HCh 

	11 
	Vinyl chloride (analysed according to the                         G - glass dishes

	
	specifications of water prepartion and supply) 


IX. INDICATIVE PARAMETERS AND TYPE OF THE SAMPLING DISH

	
	
	Type of the dish P-plastic (e.g.  

	
	Parameter 
	polyethylene, PTFE, PVC, PET) 

	
	
	G - glass 

	
	
	BG - borosilicate glass 

	1
	Aliuminium, Al 
	P 

	2 
	Amonium, NH4+ 
	P or G 

	3 
	Total organic carbon, C 
	G 

	4 
	Chloride, Cl-
	P or G 

	5 
	Turbidity 
	P or G 

	6 
	Conductivity 
	P or G 

	7 
	Total iron 
	P or BG 

	8 
	Manganese, Mn 
	P or BG 

	9 
	Permanganate index 
	G - in case the sample is preserved

	
	
	P- in case the sample is deep - 

	
	
	     frozen to -20 °C 

	10 
	Sulphate, SO42- 
	P or G 

	11 
	Hydrogen ion concentration, pH 
	P or G 

	12 
	Natrium, Na 
	P 

	13 
	Taste threshold 
	P or G 

	14 
	Odour threshold 
	G 

	15 
	Colour 
	P or G 

	16 
	Coliform bacteria 
	G sterile dish - or heat resistant 

	
	
	    P sterile dish 

	17 
	Colony count at 22 °C 
	G sterile dish - or heat resistant 

	
	
	    P sterile dish 

	18  I Clostridium perfringens, including spores (when 
	G sterile dish - or heat resistant 

	surface water has influence on drinking water) 
	    P sterile dish 

	Radiological parameters 
	

	19  I Tritium 
	P 

	20  I Total indicative dose 
	P 


X. NORMATIVE MICROBIOLOGIC PARAMETERS AND TYPE OF SAMPLING DISH

	
	
	Type of the dish P-plastic (e.g , 

	
	Parameter 
	polythylene, PTFE, PVC, PET) 

	
	
	G - glass 

	
	
	BG -borosilicate glass 

	1 
	Escherichia coli 
	G sterile dish - or heat resistant 

	2 
	Enterococci 
	    P sterile dish 


XI. FILLING OF DISHES

The drinking water sample for microbiological analysis is poured into a sterile dish directly, leaving 2 cm up to the bottleneck. It is not allowed to touch the mouth of the dish or to contaminate it in any other way. 

In case a drinking water sample is taken for physical or chemical analysis, the dish has to be fully filled so that there is no air residue left above the water, and it has to be immediately closed tightly. This action lowers sample interaction with air and mixing during the transportation (pH varies less, there is a smaller risk that iron compounds will oxidate, etc.). however if the sample is taken for pesticide analysis, the dish (1l) has to be filled to 80-90 % of its volume. 

XII. CHILLING, FREEZING, AND TRANSPORT 
OF DRINKING WATER SAMPLES

Drinking water samples are kept at a temperature which is lower than the one when they were taken. Chilling and freezing of drinking water samples if efficient only in the case when it is done immediately after they are taken. If possible, cooling boxes should to be used on the spot where the samples are taken. 

In many cases, it is sufficient to keep samples transported to the laboratory (or those which are stored shortly before they are analysed) cold in melting ice or in a refrigerator at the temperature of 2 - 5 °C; they should at any rate be kept in darkness. 

Deep freezing (at a temperature of -20 °C) allows to extend the preservation time of a drinking water sample. However, it is obligatory to control freezing and melting such that the drinking water sample comes back to its primary balance. In this case it is recommended to only use dishes made of plastic. Glass dishes are not suitable for freezing. Drinking water samples for microbiological analysis are not frozen. Main preservation methods for drinking water samples are laid down in tables 1,2,3,5 of the norm EN ISO 5667-3 . 

Drinking water samples for microbiological analysis have to be brought to the laboratory not later than 6 hours after being taken. It is very important not to exceed the maximally admissible time between drinking water sample taking and subsequent analysis. 

XIII. DOCUMENTATION OF SAMPLING 
AND LABELLING OF DRINKING WATER SAMPLES

As soon as drinking water sampling is finished, the dish with the sample has to be labelled: it is required to attach a label to the dish with all the necessary information and to fill in drinking water sampling form. 

XIV. EVALUATION OF ANALYTICAL RESULTS

Officials of the of State Sanitary Inspection (SSI) have to interpret analysis results supplied in the laboratory reports in line with the requirements of the drinking water safety and quality requirements as laid down in the Polish drinking water ordinance of 2007. 

At the point of supply to the consumer, drinking water has to comply with microbiological, indicatory, toxic (chemical) parameters as set out in the annexes to the drinking water ordinance (tables 1 - 3). 

  Table 1

	Parameter 
	Parametric value, ml 
	Upper limit of admissible

	
	
	microorganism count

	1. Escherichia coli 
	100 
	0 

	2. Enterococci 
	100 
	0 

	
	
	

	Table 2


	
	

	Parameter 
	Parametric value
	Specified parametric value 

	1
	2
	3

	1. Aluminum 
	ug/l 
	200 

	2. Ammonium 
	mg/l 
	0,50 

	3. Chloride 
	mg/l 
	250 

	4. Clostridium perfringens and their 
	Amount in 100 ml 
	0 

	    spores 
	water 
	

	5. Colour 
	- 
	Acceptable for consumers 

	
	
	and no abnormal change 

	
	mg/l Pt 
	30 

	
	(wavelength = 436 nm) 
	

	6. Conductivity 
	uS cm-1 at 20 °C 
	2500 

	7. Hydrogen ion concentration 
	pH units 
	6,5 - 9,5 

	8. Total iron 
	ug/l 
	200 

	9. Manganese 
	ug/l 
	50 

	10. Odour threshold 
	- 
	Acceptable for consumers 

	
	
	and no abnormal change 

	11. Permanganate index 
	mg/l 02 
	5,0 

	12. Sulphate 
	mg/l 
	250 

	13. Natrium 
	mg/l 
	200 

	14. Taste threshold 
	- 
	Acceptable for consumers 

	
	
	and no abnormal change 

	15. Colony count at 22 °C
	Amount in1 ml water 
	No abnormal change 

	16. Coliforms 
	Amount in 100 ml water
	0 

	17. Total organic carbon 
	mg/l
	No abnormal change 

	18. Turbidity 
	  - 
	Acceptable for consumers 

	
	
	and no abnormal change 

	
	DV according to formazine
	4 

	19. Radiological parameters 
	
	

	19.1. Tritium 
	  Bq/l
	  100

	19.2. Total annual dose 
	mSv in one year 
	0,10 


NOTE. Clostridium perfringens and amount of their spores in 100 ml of drinking water is analysed when drinking water comes from surface sources and when surface water has influence on its safety. 

  Table 3

	Parameter 
	Parametric value 
	Limit value (not higher than)

	1
	2
	3

	1. Acrylamide 
	ug/l 
	0,10

	2. Stibium 
	ug/l 
	5,0

	3. Arsenic 
	ug/l 
	10

	4. Benzene 
	ulg/l 
	1,0

	5. Benzo-a-pyrene 
	ug/l 
	0,010

	6. Boron 
	mg/l 
	1,0

	7. Bromate 
	ug/l
	25

	8. Cadmium 
	ug/l 
	5,0

	9. Chromium 
	ulg/l 
	50

	10. Copper 
	mg/l 
	2,0

	11. Cyanides 
	ug/l 
	50

	12. 1,2-dichloroeathane 
	ug/l 
	3,0

	13. Epichlorohydrin 
	ug/l 
	0,10

	14. Fluoride 
	mg/l 
	1,5

	15. Lead 
	ug/l 
	25 (until Dec. 25th, 2013)

	16. Mercury 
	ug/l 
	1,0

	17. Nickel 
	ug/1 
	20

	18. Nitrate 
	mg/l 
	50

	19. Nitrite 
	mg/l 
	0,50

	20. Pesticides 
	
	

	20.1. Aldrin 
	ug/l 
	0,030

	20.2. Dieldrin 
	ug/l 
	0,030

	20.3. Heptachloride 
	ug/l 
	0,030

	20.4. Heptachloroepoxide 
	ug/l 
	0,030

	20.5. Other pesticides 
	ug/l 
	0,10

	20.6. Sum of pesticides 
	ug/l 
	0,50

	21. Polycyclic aromatic hydrocarbons 
	ug/l 
	0,10

	22. Selenium 
	ug/l 
	10

	23. Tetrachloroethene and trichloroethene
	ug/l 
	10

	24. Sum of holoforms 
	ug/l 
	100

	25. Vinyl chloride 
	ug/l 
	0,50


NOTE. The following condition has to be met: [nitrate] / 50 + [nitrite] / 3 < 1 
            (nitrate and nitrite concentrations are to be expressed as mg/l).

____________________________________
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