HACH DR820 PROCEDURES1

IRC – December 2003
	Free Cl2 (8021)2
	Total Cl2 (8167)
	NO3 (8039)
	Fe Total (8008)
	Mn (8034)
	Turbidity (8237)

	· PRGM 9

· 10 ml blank sample

· Place in cell holder and cover.

· Press ZERO

· 10 ml analysis sample

· Add DPD Free Cls Powder Pillow to the analysis sample

· Cap the cell & swirl vigorously to dissolve the powder.

· Note:  Pink color will develop if free Cl2 is present.

· Immediately place the prepared sample into cell holder.
· Within one minute of reagent addition, cover and READ.
· Notes:  For most accurate results, perform a Reagent Blank correction using deionized water.  Samples must be analyzed immediately and cannot be preserved for later analysis.  If the sample temporarily turns yellow after reagent addition, or the display flashes “limit”, it is due to high chlorine levels.  Dilute a fresh sample and repeat the test.  A slight loss of chlorine may occur during dilution.  Multiply the result by the dilution factor; see Section 1.  Or, use the High Range Free Chlorine test, PRGM 8.
	· PRGM 9

· 10 ml blank sample

· Place in cell holder and cover.

· Press ZERO

· 10 ml analysis sample

· Add DPD Total Cl2 Powder Pillow to the analysis sample.

· Cap the cell & swirl vigorously to dissolve the powder.

· Note:  It is not necessary that all the powder dissolve.
· TIMER ENTER

· A 3-minute reaction period will begin.

· Note:  A pink color will develop if chlorine is present.
· After timer beeps, place prepared sample into cell holder and cover.
· READ
· Notes:  For most accurate results, perform a Reagent Blank correction using deionized water.  Samples must be analyzed immediately and cannot be preserved for later analysis.  If the sample temporarily turns yellow after reagent addition, or the display flashes “limit”, it is due to high chlorine levels.  Dilute a fresh sample and repeat the test.  A slight loss of chlorine may occur during dilution.  Multiply the result by the dilution factor; see Section 1.  Or, use the High Range Free Chlorine, PRGM 8.
	· PRGM 51

· 10 ml analysis sample
· Note:  Adjust the pH of stored samples before analysis.

· Add NitraVer 5 Nitrate Reagent Powder Pillow to the analysis sample and cap cell.
· Note:  It is important to remove all of the powder from the foil pillow.  Tap the pillow until no more powder pours out.

· TIMER ENTER
· A one-minute reaction period will begin.  Shake the sample cell vigorously until the timer beeps.
· Note:  It is important to shake the cell vigorously.  Shaking time and technique influence color development.  For most accurate results, do successive tests on a standard solution and adjust the shaking time to obtain the correct result.

· After timer beeps, display timer shows: 5:00 TIMER 2
· Press ENTER
· A deposit will remain after the reagent dissolves and will not affect test result.  An amber color will develop if nitrate nitrogen is present.

· Fill 10 ml blank
· Wipe off fingerprints and liquid and place in cell holder.
· When timer beeps, cover and ZERO
· Place prepared sample in cell holder.  Cover and READ.
· Note:  Rinse the sample cell immediately after use to remove all cadmium particles.  Save the spent sample for proper hazardous waste disposal cadmium.
	· PRGM 33

· 10 ml blank sample

· Note:  For turbid samples treat the blank with 0.1 gram scoop of RoVer Rust Remover.  Swirl to mix.
· Place in cell holder and cover.

· Press ZERO

· 10 ml analysis sample

· Add the contents of one FerroVer Iron Reagent Powder Pillow to the sample cell.  Cap and invert to dissolve the reagent powder.

· Note:  Accuracy is not affected by undissolved powder.
· TIMER ENTER

· A 3-mimute reaction period will begin.

· Note:  An orange color will form if iron is present.  Samples containing visible rust should be allowed to react at least 5 minutes.
· Place sample in cell holder.  Cover and READ.
	· PRGM 41

· Note:  For most accurate results, perform a Reagent Blank Correction using deionized water.
· 10 ml blank sample

· Note:  For total manganese determination, perform a digestion (see Section 2).  Adjust the pH of stored samples before analysis (see Procedures Manual).
· Place blank in cell holder.  Cover and ZERO.
· Remove cell and add contents of one Buffer Powder Pillow, citrate type, to the cell.  Cap and invert until the powder is dissolved.  Remove cap.
· Add the contents of one Sodium Periodate Powder Pillow to the sample cell.  Cap and invert for 10 seconds to mix.
· TIMER ENTER

· A 2-minute reaction period will begin.

· Note:  A violet color will form if manganese is present.
· Place prepared sample into cell holder.  Cover and READ.
	· PRGM 95

· Note: 
     1 FAU=1 NTU=1 FTU
· 10 ml sample of deionized water (or bottled water)
· Note:  Wipe the surface of the cell with a soft cloth.  For highly colored samples, use a filtered portion of sample in place of the deionized water.

· Place in cell holder.
· Cover and press ZERO.
· 10 ml analysis sample.
· Note:  Mix the sample well before transferring to the sample cell.  Wipe surface of the cell with a soft cloth.

· Place in cell holder.  Cover and READ.


Notes:  

1. This is an abbreviated checklist of procedures found in the HACH DR 820 Colorimeter Procedures Manual (48440-22).  See Section 4 of the manual for complete details.  Sections referred to in this document are found in Procedures Manual (48440-22).
2. The number refers to the Method Number referenced in the Procedures Manual (48440-22).

HACH Pathoscreen Procedures (Summary)

Testing for Hydrogen Sulfide Producing Bacteria

Method 10032 – HACH Analytical Procedure
1. Ensure you have one Whirlpak sterilized plastic bag, one Pathoscreen P/A Pillow Powder, a sharp knife or pair of scissors and one alcohol pad for sterilization.

2. Wash your hands with soap and water, and swab your fingertips with the alcohol pad.

3. Swab the top of the Whirlpak with an alcohol pad and then remove the upper serrated portion.  Collect 100 ml of sample in the Whirlpak plastic bag (fill to the 100 ml mark).  Note:  The whirlpak bag contains one sodium thiosulphate tablet as a dechlorinating agent – required when collecting chlorinated samples.  This tablet will not interfere with the results of non-chlorinated samples.
4. Swab the end of the Pathoscreen P/A Pillow Powder with alcohol pad and aseptically cut it open with a knife or pair of scissors whose end has also been swabbed with alcohol.

5. Add the pillow contents to the 100 ml sample.  The powder will slowly dissolve on its own.

6. Fold down the upper seal of the Whirlpak two times and then fold back the metal tabs.

7. Allow the bag to sit in a location with a constant temperature between 25°C and 35°C for 24 hours.  Read sample using following chart:
	Hydrogen sulfide producing bacteria

	Test Results
	Positive
	Negative
	Follow-up

	Color changes from yellow to black
	X
	
	

	Black precipitate forms
	X
	
	

	No color change
	
	X
	Incubate additional 12-24 hours & re-evaluate.  If no color change, record as negative.


8.  Dispose of the sample in a pit latrine.  Alternately, used test containers may be sterilized by using a 10% bleach solution.  Add ~ 12 ml of bleach to each test container and allow 10-15 minutes contact time with the bleach.  Pour the liquid down a drain, then dispose of the test containers in the normal garbage or incinerator.
General Water Quality Standards and Implications
	Parameter
	Indicator
	Standard
	Implication

	Microbiological Water Quality

(fecal coliforms = fc)
	fc/100 ml
	0
	Sphere and WHO target is 0.  Presence of fecal coliforms is a clear indicator that the water is contaminated with microbiological pathogens.  This is generally the primary concern when analyzing water quality as diarrheal diseases are the typically the leading cause of mortality in complex emergencies.
 As a rule of thumb:
· 0-10 fc/100 ml = safe to consume

· 10-100 fc/100 ml = water should be treated

· >100 fc/100 ml = water must be treated

	Free Residual Chlorine
	mg/l
	0.2 – 0.5
	Standard applies at the tap.  Water should be disinfected with a dose sufficient to achieve a free residual of between 0.2 – 0.5 mg/l at the last tap in the system.  Residual chlorine provides insurance against contamination by pathogens entering the water after treatment.

	Max Turbidity (for disinfection)
	NTU
	5
	Chlorine will react with turbidity thereby reducing the amount of chlorine available to oxidize microbiological pathogens.  As a result, with higher turbidity levels, stronger doses of chlorine are required.  Additionally, suspended matter 

	Arsenic
	mg/l
	0.05
	Source of chronic disease.  Low-cost removal options are not yet available.  If the potential for arsenic exposure exists, water sources must be tested before opening up to the public.  In an emergency, you may need to weigh the short-term risks associated with insufficient quantities of water (diarrheal diseases) with the long-term risks associated with high arsenic levels.

	Fluoride
	mg/l
	1.0 – 1.5
	Chronic exposure results in mottling of teeth and bone decay.  Short term exposure in emergencies unlikely to be critical.

	Hardness (As CaCO3)
	mg/l
	500
	Hardness is the presence of multivalent ions in water.  This is not a health hazard.  Hard water will result in scaling (calcium and magnesium) and the use of additional water in order to produce lather from soap.

	Iron
	mg/l
	0.3
	Not a direct health hazard.  However, high levels of iron can cause an unpleasant taste and result in discoloration of clothes when washing.  These factors can cause consumers to shun the source for a source which may be less safe.  High levels of iron are also associated with reduced life spans of pumps and steel pipes.  Iron removal systems employing aeration are the most common methods for reducing iron levels.

	Manganese
	mg/l
	0.1
	Same implications as Iron.

	pH
	-
	6.5 – 8.5
	pH is of concern when determining dosage rates for chlorine and coagulants.  Lower pH results in caustic, corrosive waters which can lead to high levels of iron and manganese.  pH may need to be adjusted when treating water.

	Total Dissolved Solids (TDS)
	mg/l
	1000
	An indicator of salinity (primarily chlorides and sulphates).  Generally not a direct health hazard.  However, as with iron and manganese, high TDS levels can be unpleasant to the taste which may result in the use of alternate, less safe, water sources.  People have different tolerance levels for salinity.  Removal (desalination) is expensive and employs relatively high tech solutions.

	Nitrate
	mg/l (N)
	10
	High levels of nitrates are an indicator of contamination from latrines or septic tanks.  As well, high levels of nitrates are often found in areas where fertilization is common and where organic pollution exists.  Although not affecting adults, in infants nitrates can cause methaemoglobonaemia (blue baby syndrome) which starves the tissues of oxygen and may be fatal. 



