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Appendices
SCOPE and Application 
This SOP details how to use, maintain and care for the HANNA instruments Potassium Low Range & Medium Range ISM (hereafter known as the HI 96750C) as its use relates to MassDEP-SERO water monitoring activities.  
The HI 96750C is an auto diagnostic portable microprocessor meter; it measures the potassium (K content in water samples in the 0.0 to 10.0mg/L (low) and 10 to 100mg/L (medium) range. It has an optical system based on a Light Emitting Diode (LED and a narrow band interference filter. The instrument is factory calibrated and the electronic and optical design minimizes the need of frequent calibration. The Cal CheckTM validation function allows validation of calibration at any time. The instrument is splash waterproof and the LED and filter units are protected from dust or dirt by a transparent cup. This makes the instruments fulfill field applications. The meter features a positive-locking system which ensures the cuvette, made of optical glass with a long neck, is held in position repeatably in the measurement cell. The tetraphenylborate method is used, whereby the reaction between potassium and the reagents causes turbidity in the sample. The reagents are in powder and liquid form and are supplied in packets and bottles. The amount of reagent is precisely dosed to ensure the maximum repeatability. 
COMPONENTS

The necessary accessory equipment to operate and maintain the HI 96750C Ion selective meter includes: 
· two sample cuvettes and caps 

· CAL CheckTM standard cuvettes

· Lint-free cloth for wiping cuvettes

· 9V Battery

· Scissors

· Rigid carrying case 

· 1000 µl pipette

· disposable plastic pipette tips
· HI93750A-0 Potassium Reagent
· HI93750B-0 Powder reagent
SPECIFICATIONS

Meter resolution and accuracy, as provided by the manufacturers, are provided below. These specifications represent a baseline of expected performance and for comparison to results.   

	Mode
	K

	Range
	0.0 to 10.0 mg/L LR

10 to 100 mg/L MR

	Resolution
	0.1 mg/L

	Accuracy @ 25oC
	LR: ±1.5 mg/L ±7% of reading

MR: ±15 mg/L ±7% of reading


Storage of MEter
When not in use, the HI 96750C shall be kept in its carry case in the SERO lab in an appropriate dedicated space. The carry case shall be closed at all times when the meter is not in use.

The meter, (especially the cuvette holder) shall be kept clean and free of dust, sand, grit, and water.  

Calibration 

The instrument is factory calibrated and the electronic and optical design minimizes the need of frequent calibration. If calibration must be performed, then such activities shall be carried out by SERO staff. All calibration data shall be stored in lab notebooks.  

The equipment and supplies listed below are necessary for calibration of the HI 96750C:

· HANNA CAL CHECK Standards
· CAL CHECK Standard Cuvettes

Material Safety and Waste Management 
The Potassium Reagent A is slightly toxic, toxic by inhalation, in contact with skin or if swallowed, causes serious eye damage and skin burns, may cause cancer, respiratory irritation and an allergic skin reaction, and is suspected of causing genetic defects. See MSDS (attachment 2) for detailed instructions on the handling of this substance and procedures to follow in case of spills. The MSDS states that this substance should not be allowed to enter waters, waste waters or soil, consequently the waste by-products of testing a sample for potassium are disposed of into a plastic container with a screw top lid that is clearly marked and kept at the SERO Lab. At the end of the sample season this container is transported to WES (The State Lab) for safe disposal.

The Potassium Reagent B is moderately toxic, toxic by inhalation or if swallowed, may cause damage to organs through prolonged or repeated exposure, and causes serious eye damage. See MSDS (attachment 2) for detailed instructions on the handling of this substance and procedures to follow in case of spills. The MSDS states that this substance should not be allowed to enter waters, waste waters or soil, consequently the waste by-products of testing a sample for potassium are disposed of into a plastic container with a screw top lid that is clearly marked and kept at the SERO Lab. At the end of the sample season this container is transported to WES (The State Lab) for safe disposal.
use of the HI 96750C
This instrument is used in a laboratory setting at all times.
General tips for an accurate measurement of potassium
To ensure best accuracy:

· Use active carbon and prior filtration to remove any color or suspended matter from sample to be measured, since it may cause interference.
· When filling the cuvette, the base of the meniscus must come to the same level as the 10ml mark.
· When using powder reagent packet:
· Use scissors to open the packet.
· Form a spout with the edges of the packet and ensure all the contents are poured out.
· When using the dropper bottle of reagent:
· Tap the dropper first on the table and wipe the outside of the dropper with a cloth.
· Always keep the dropper bottle in a vertical position while dosing the reagent.
· Make sure all debris is cleared from sample before measurement.
· To avoid leaks and obtain more accurate measurements, use the plastic HPDE stopper to close the cuvette followed by the black cap.
· Each time the cuvette is used the cap must be tightened to the same degree.
· Before measurements wipe cuvette outside thoroughly with a lint free cloth so that it is dry and free of fingerprints oil and dirt.
· Remove any bubbles in the sample before measurement by tapping or gently swirling.
· Do not let the reacted sample stand too long after reagent is added, or accuracy will be lost.
· It is possible to take multiple readings in a row, but it is recommended to take a new zero reading for each sample and to use the same cuvette for zeroing and measurement.
· After the reading, immediately discard the sample, otherwise the glass might become permanently stained.
· All the reaction times reported in this manual are referred to 20oC (68F). As a general rule of thumb, they should be doubled at 10oC (50F) and halved at 30oC (86F).

· To maximize accuracy, prior to a measurement follow the validation procedure to be sure that the instrument is properly calibrated. If necessary, calibrate the instrument.
Measurement Procedure

This takes place in two phases to compensate the meter for sample turbidity or color. 
First the meter is zeroed using the unreacted sample, then after the reagents are added the reacted sample is measured.

· Turn meter on.
· Press RANGE/GLP^ to select desired range.
· Zero the meter: Fill a cuvette with 10ml of unreacted sample, up to the mark, and add six drops of HI 93750A-0. Place the cap and swirl the solution to mix. Place cuvette into the holder and press the ZERO/CFM button. Once the display shows 0-0 the meter is ready for measurement.

· Remove cuvette from the holder and add the contents of one packet of HI 93750B-0. Replace the cap and shake gently for 1 minute.
· Place cuvette into the holder and press and hold READ>/TIMER button for three seconds, initiating a 3 minute countdown timer. Once the countdown timer beeps, remove the cuvette and perform 5 inversions, then return it to the cuvette holder.

· Press the READ>/TIMER button, the instrument will then display the concentration of potassium in mg/L.
· If the analysis is over the method range, dilute the sample 1:10 with demineralized water and repeat the measurement process with the P2 range selected.
Validation Procedure

· Turn meter on.
· Place the CAL CheckTM Standard HI 96750-11 Cuvette A into the cuvette holder.

· Press ZERO/CFM. Once the display shows 0-0 the meter is ready for validation with Cuvette B.
· Place the CAL CheckTM Standard HI 96750-11 Cuvette B into the holder.
· Press CAL CHECK; upon completion the display should show the validation standard value as reported in the CAL CheckTM Standard Certificate.
Calibration Procedure
If the results of the validation procedure as described above are out of specifications, the instrument should be recalibrated. All calibration data should be stored in lab notebooks.
· Turn meter on

· Press and hold CAL CHECK for three seconds to enter calibration mode. The display should show “CAL” during the calibration procedure.

· Place the CAL CheckTM Standard HI 96750-11 Cuvette A into the cuvette holder.

· Press ZERO/CFM. Once the display shows 0-0 the meter is ready for calibration with Cuvette B.
· Place the CAL CheckTM Standard HI 96750-11 Cuvette B into the holder.
· Press READ>/TIMER. After measurement the instrument will show the CAL CheckTM standard value for three seconds, then the date of last calibration appears on the display. If the display shows “STD HIGH” or “STD LOW” ensure both CAL Check standard cuvettes are completely free of fingerprints and dirt and are being inserted properly.

· Press RANGE/GLP^ to edit the desired year, then ZERO/CFM or READ>/TIMER, then RANGE/GLP^ to edit month, confirming with ZERO/CFM or READ>/TIMER, then RANGE/GLP^ again to edit day, then finally ZERO/CFM to save the calibration date. The instrument will then display “Stor” for one second, indicating the calibration is saved.

QUALITY ASSURANCE, QUALITY CONTROL

A duplicate set of readings can be taken at a rate of once per day by taking a second aliquot of sample water from a sample bottle and going back through the same measurement procedure (as above). The duplicate readings can provide information on overall precision or repeatability of the in-situ measurements.    Most of any variation observed will be assumed to typically be due to natural variation, but this assumption may not hold in all cases, which may lead to inferences regarding quality control.

DATA VALIDATION and MANAGEMENT

Users shall be responsible for recording potassium measurements taken by the HI 96750C in a lab notebook.  HI 96750C data will be reviewed, validated and assessed for usability by DWM staff, including Regional Monitoring Coordinators.  Based on manufacturer accuracy specifications, as long as duplicate data is within the range (+/-) of probe accuracy, for the parameter in question (see specifications table above) then it will be considered acceptable for the current uses (i.e. screening purposes). If the difference between duplicate data is not within the range (+/-) of probe accuracy the data will be censored. 
At this time analytical data collected in the field by the DWM programs are not currently managed by DWM. Data from the HI 96750C will be transferred to computer data files as soon as possible after lab work is complete. 

Maintenance and Repair

There are no maintenance details listed in the instruction booklet for this meter. Consultation with technical personnel at HANNA Instruments may be required when there is uncertainty about a particular repair problem.  
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Attachment 1:  Manufacturer Instruction Manual
https://www.hannainstruments.co.uk/amfilerating/file/download/file_id/3298/
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