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GUIDE TO SWIMMING POOL MAINTENANCE
DAILY TESTS
To ensure good water quality a number of tests must be undertaken several times per day.

Before conducting any tests make sure all equipment and your hands are clean.

Tests 1, 2, 3 & 5 must be completed before opening and Test 2 every 2 hours, unless results are unsatisfactory, then re-test (after remedial action taken) in 30 minutes. 

1.1
Test 1 - Free Chlorine

This is the level of disinfectant in the pool, available to kill and absorb bacteria;
· Fill first test tube to 10ml mark for calibration sample (use a plastic syringe to fill tubes accurately, to correct level)

· Rinse second test tube with sample water leaving two or three drops in the tube

· Add one DPD No. 1 tablet, crush tablet then fill the test tube with sample to the 10ml mark (using syringe). Mix to dissolve tablet completely to ensure accurate reading

· Place caps on both tubes

· Take Photometer reading at 520nm immediately

· For correct parameters see the pool/spa log sheet 
· Record result on the pool/spa log sheet

· If the result is outside of the parameters take remedial action and retest in 30 minutes

· When you are conducting this test if too much chlorine is present the solution in the tube will change from a dark red to clear. This is “bleach out”. A dilution test should then be performed 
1.2
Test 2 - Total Chlorine

This is a combination of the free and combined chlorine.

Using the same test tube and solution from the Free Chlorine test

· Add one DPD No.3 tablet, crush to dissolve

· Place cap on tube

· Leave for two minutes

· Take the photometer reading at 520nm

· For correct parameters see the pool/spa log sheet

· Record result on the pool/spa log sheet

· If the result is outside of the parameters take remedial action and retest in 30 minutes

1.3
Test 3 - Combined Chlorine

This is a disinfectant that has already killed and absorbed the bacteria. It forms the contamination level in the pool.
To calculate, take the Total Chlorine figure minus the Free Chlorine figure and that equals Combined Chlorine. Record the result on the pool/spa log sheet. If result is outside the parameter, taken remedial action and retest in 30 minutes.
Note: Control of this level is the main indicator of a clean, well run pool or spa. Spikes can be achieved by testing around someone who is wearing a lot of perfumes and not showered. A weekly balanced water test can be a better indicator of the overall performance of a pool.
1.4
Test 4 - Dilution Tests

Free chlorine tests should always start with a drop of water in the test tube. When the DPD1 tablet is added and crushed it should go dark red in colour, if the sample remains clear, there is no chlorine in the sample. Chlorine needs to be added to the pool/spa.
Another scenario, sample water is added to the 10ml mark, after the DPD1 tablet has been mixed with one or two droplets. The sample then goes from dark red to clear. It is an indication of too much chlorine and the photometer cannot read the sample. It therefore needs to be diluted.
For a times 2 dilution the sample should be made up accurately of 50% pool water and 50% pure water. The test is then carried out in the normal way and the reading multiplied by 2. If this is unsuccessful, further dilutions may be necessary e.g. 25% x 4.
This would be done if Test 1 fails to provide a readable result.

1.5
Test 5 - pH Value

PH is a measure of acidity or alkalinity of water on a scale of 1 to 14.
The ideal for a swimming pool or spa bath is between 7.2 and 7.4. 
The higher or lower the pH in the pool the less effective the disinfectant or irritation to the bather is likely.
· Fill the tube with sample water to the 10ml mark using syringe

· Add one Phenol Red tablet, crush to dissolve

· Place caps on both tubes

· Take the Photometer reading at 520nm

· For parameters see the pool/spa log sheet

· Record result on the pool/spa log sheet

· If the result is outside of the parameters take corrective action and retest in 30 minutes
WEEKLY TESTS

2.1
Total Alkalinity

If the alkalinity is too low a condition call “pH bounce” can occur making it very difficult to stabilise the pH. If the alkalinity is too high then pH lock occurs where it is difficult to alter the pH.

The ideal values should be between 75 and 150mg/l or ppm.
· Fill the first test tube to 10ml mark and use as calibration sample

· Fill second test tube with sample to the 10ml mark (using syringe)

· Add one Alkaphot tablet, crush to dissolve

· Place caps on both tubes

· Take the photometer reading at 570 nm

· For parameters see the pool/spa log sheet

· Record result on pool/spa log sheet

· If the result is outside of the parameters take remedial action and retest in 30 minutes

2.2
Calcium Hardness

This is a measure is the dissolved calcium in the water. The ideal value is between 200-500mg/l or ppm. Soft water is low in calcium and can be corrosive, hard water is high in calcium and can be scale forming. Soft water will seek calcium and may obtain it from tile grouting, loosening tiles in the pool or spa.
· Fill the first test tube to 10ml mark and use as calibration sample

· Fill second test tube with sample to the 10ml mark, using syringe

· Add one Calcicol No. 1 tablet, crush and mix to dissolve

· Add one Calcicol No. 2 tablet, crush and mix to dissolve

· Place cap on tubes

· Wait for two minutes

· Take the photometer reading at 570 nm

· For parameters see the pool/spa log sheet

· Record result on pool/spa log sheet

· If the result is outside of the parameters take remedial action and retest in 30 minutes.

2.3
Total Dissolved Solids (TDS)
A measure of the total solids dissolved in the water. 500-1000ppm is considered a normal value. A TDS meter is used to test for total dissolved solids.
High TDS levels are caused by:
· Dirt, dust or debris

· Bathers perfume, face cream, soap, body lotion etc

· Too many chemicals in use
The real value of TDS is as a warning of bather over loading or lack of fresh water dilution. It should be monitored by comparison between pool and mains water supply.
TDS should not be allowed to go 1,000ppm above mains water supply.
Dilution of the pool water by backwashing of filters and draining water to waste is important in limiting the increase in concentration of these substances (waste 3cm of pool water and replace with fresh water every day). One European standard is to replace up to 30 litres of water per bather per day. Although dilution is the main way to reduce TDS, using fewer chemicals can prevent it rising.
High TDS does not endanger the pool’s water treatment, but does marginally encourage corrosion. Sulphates specifically can attack cement and grout. Chlorides can corrode stainless steel in some cases, and also the steel reinforcement in concrete. Record reading on pool log sheet.
High TDS can also cause bather discomfort e.g. irritable skin and tingling eyes.
TDS meter should be calibrated every 6 months.
3
MONTHLY TESTS

3.1
Bacteriological Testing

On the first Monday of each month a water sample should be obtained from each spa and pool using the sampling procedure. The laboratory will test for a range of bacteria, namely:
· TVC (total viable count) - estimate of all bacteria in the pool water.

· E-Coli - a faecal bacteria

· Coliforms - bacteria of the intestine - a common indicator of pollution.

· Pseudomonas - bacteria which grow in slow or stagnant water and can cause ear or skin infections.

· Legionella (every quarter) for spa baths only.
It is important these samples are taken during normal time periods week and not immediately after super-chlorination. 
3.2
Super-chlorination of Swimming Pools using Calcium Hypochlorite

1. During closedown mix a solution of HTH to warm water. Five scoops (750g) are sufficient for a 25,000 gallon pool. (PPE must be worn, procedure to be carried out by qualified staff only)
2. Turn off flow and return valves to sample cell. Switch off dosing controls.

3. Pour directly into pool. (PPE must be worn).

4. The aim is to raise the free chlorine level to 10-12 ppm (check by dilution test)

5. Run the filtration system overnight.

6. Backwash filters the following morning.

7. Open flow and return valves to sample cell. Switch on dosing controls

8. Test free chlorine (1-3 ppm) and ph (7.3-7.4). 
Reopen pool if levels are satisfactory. 
Adjust chemical levels if necessary. If levels are found to be high, consideration should be given to running a high dilution processes or the use of a chlorine reducer which should be used in line with manufactures guidance.
4.
GENERAL

4.1
Plant Room Maintenance

As a guide it is recommended the following activities are completed in the designated timescales:
4.2
Daily
Dilution of pool
Easy flow injectors plunged at each pool/spa test (Could cause excessive wear –once daily would generally be sufficient to remove any blockages).
Top up day tank
4.3
Weekly
· Skimmers and filter baskets are removed and cleaned of debris (daily for outdoor pools) 
· Foot valves are removed and flushed with hot water, ensuring the china ball moves freely. 
4.4
Others
· Scrub balance tank spa weekly, pool every 6 months during super-chlorination procedure.
· Flush chemical dosing lines every month.
Competent contractors must be used and records kept. Ensure that circulating and chemical dosing plant is safe at all times; do not be tempted to do a quick repair that is unsafe.
5
Backwashing

Backwashing will maintain the filter media for pool and spa water, at its maximum level. It involves cleaning the filter beds with pool or spa water, by reversing the flow of water through the filters to waste. The filters are full of sand that becomes clogged over time if we do not backwash.

By backwashing you are naturally dumping dirty water removing bacteria that is not killed by the normal disinfection, trapped dirt, and diluting the pool as fresh water replaces the water dumped to waste. Excessive backwashing can

cause problems in the effectiveness of the filter media. The manufacturers give advice on the correct frequency.
Due to the range of equipment in use, it is advisable that operators liaise on a site by site basis with manufacturers / contractor to obtain the most suitable procedure for your equipment.
The agreed procedure for your own pool and spa plant equipment should be laminated and displayed in plant room for team members to refer to. Regular reviews of the procedure are recommended including if any plant equipment is replaced.
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