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1. Introduction 
Pools are indoor or outdoor spaces designed to have fun in. They can be public or privately 
owned and can often have large costs associated with them. Some common sizes of 
domestic pools are 6m x 3m, 7m x 4m and 8m x 4m, and typically 1-2 m deep (Taylor 2023). 
Pools are normally used for leisure and exercise. 

In this investigation three pools were designed: a diving pool, a lap pool and a fun pool. I 
also included the surrounding pool area. The pools and pool area would be used for leisure 
and exercise as the pools were not designed to host competitions. This pool would be a 
public pool due to its large size and accessibility for everyone to have fun with the depth 
and shapes. 

This investigation is a reworked school investigation for mathematics from last year. I 
chose to rework this investigation because I have a strong interest in mathematics, and I 
also swim twice a week. The calculation booklet was a booklet my class was given to show 
calculations within. This assignment explains my calculations and analyses them. 

In this investigation, three different pools costs will be calculated to see which one is the 
most expensive. Maths areas in this are measurement (volume and area) and financial 
mathematics (costing). Three pools will be designed, two with a flat base and one with an 
angled base. The pools will be of different shapes. 

These are the steps I will take in my investigation: 

1. Draft a design 
2. Dimension the design 
3. Draw the design, including side-views 
4. Calculate the area of tiling and paving 
5. Calculate volume of hole 
6. Calculate volume of concrete 
7. Calculate perimeter of pool area 
8. Decide what pool equipment is necessary 
9. Choose pool equipment 
10. Calculate all costs 
11. Sum costs in a detailed an explanatory way 
12. Put costs together in an organized quote 

The aim of this investigation is to create a costed design of a pool. 
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This investigation will include the designs of the pool, the cost working and an organized 
quote. 

2. Methods 
1. Draft a birds-eye view design of the pool and pool area 
2. Add dimensions to draft design 
3. Draw a proper design seen from the top with dimensions 
4. Draw side-views of design to enable a different perspective instead of a birds-eye 

view 
5. Calculate area of tiling for labour and materials costs 
6. Calculate volume of concrete for labour and materials costs 
7. Calculate volume of hole to be dug for labour costs 
8. Calculate digging and removal of dirt costs 
9. Calculate the perimeter of the pool area to cost fencing 
10. Decide what pool equipment is necessary 
11. Find pool equipment via the internet 
12. Cost pool equipment 
13. Sum up all the costs for the final quote 
14. Put all costs together in an organized quote 

3. Results 
The results will be shown here as the results from each step, but the calculations will not 
as they are shown in the appendix section. In this section, the resolution of handwritten 
pages was increased using IrfanView. Underneath each title, the description of each step 
was written. 

In the appendix, handwritten pages were scanned; others were typed on Word and some in 
Excel. The files were mostly separate in the appendix, but they were combined and 
attached using PDFTK Builder. 

Step 1 
Draw a draft design for a pool and pool area, using the shapes given below: 

 - Square 

 - Rectangle 

 - Circle or ½ Circle 
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 - Triangle 

I chose to include three different pools to be included within the pool area — a lap pool, a 
fun pool, and a diving pool. 
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Step 2 
Draw a good copy of your design to scale. Ensure you clearly indicate the chosen scale. 

The figure below shows the dimensions of the pools and the configuration of the pool area. 

 

Step 3 
Sketch the cross-section of your pool (to make it easier keep the pool the same depth). 

To challenge myself, I decided to consider a pool with variable depth (the lap pool). The fun 
pool and diving pool were constant depths. 
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Step 4 
Calculate the area of: 

a) The pool for tiling 
b) Around the pool for paving 

 

Copied below are the results of the area for tiling and paving. 
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Part A – tiled area 

 

Part B – paved area 

 

Step 5 
Calculate the volume of the hole to be excavated (dug out) and to be concreted for your 
pool. 

Copied below are the final results of volume to be dug out and concreted. 

 

Step 6 
Australian pools need to be fenced for safety. Calculate the perimeter (length around the 
pool area) for fencing. 

Below are the results of the perimeter to be fenced. 
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Step 7 
Find prices for all pool equipment required: 

You can find prices for the pool equipment (e.g. pump, pool cover etc) at: 

• www.directpool.supplies.com.au  
• www.poolexpress.com.au 

I put the results into the organized quote below. 

 

Step 8 
Calculate how long it would take to build your design and work out the probable labour 
cost. See Important Costing Information on final page to inform your calculations. 

The final results of the construction duration are shown below in a table. I used the 
Important Costing Information provided to me in the booklet in the appendix. 

https://www.directpool.supplies.com.au/
https://www.poolexpress.com.au/
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Step 9 
Sum up all costs into an organized quote. 

The following page shows the organized quote of all costs. 
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4. Discussion 
This investigation went very well. Some factors to this were that all steps of working were 
shown and that all costs were summed into an organized quote. Another factor of success 
was that the investigation was carefully scaffolded and completed. 

If the investigation were to be done again, to make it more accurate it would be decided to 
do rounded corners and calculate how much pool water each pool cleaner can clean, 
adding more pool cleaners and less concrete. If the pools could be modified, the diving 
pool should be shallower because if something were dropped, it would fall to the bottom 
and would be very hard to get out. 

I wanted to compare the cost per person of the pools. For a pool with depth of 2m, the 
recommended area per person is 1.4m² (ASP 2023).  The pool that was calculated has a 
surface area of 539.27 metres squared, so the number of people that it can accommodate 
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is 539.27 / 1.4 people = 385 people (rounded down). The cost per person for this pool was 
the total cost divided by the number of people = $457,513 / 385 = $1188.35 per person. 

To compare my pool area to an Olympic swimming pool, I also calculated the cost per 
person of an Olympic pool. An Olympic swimming pool has a depth of two metres, so the 
recommended area per person is 1.4 m² (ASP 2023). The total area of an Olympic 
swimming pool is 50 x 25 = 1250 m². This means that 1250 / 1.4 = 893 (rounding up) people 
can fit in an Olympic swimming pool. An Olympic swimming pool typically costs about 
$400,000 (ResortPass 2024). The cost per person for an Olympic swimming pool is the 
total cost divided by the number of people = $400,000 / 893 = $447.93 per person. 

An Olympic sized swimming pool is about 2.6 times cheaper per person than the pools in 
this investigation. This was probably because the website which the information was 
gotten from may not have thought about all costs which were used to calculate the pool in 
this assignment. Therefore, it is not a fair comparison. The design here also included 
multiple pools. The website probably also did not account for the labour costs. Another 
reason for the difference may be because of the paving calculation – an Olympic pool does 
not have outdoor paving as they are usually tiled indoors. The volume of pool water was 1.5 
million litres, and an Olympic size pool has 2.5 million litres, so the pool was 60% as large 
as an Olympic size swimming pool. Another factor could be that pools get less expensive 
per person as they get larger, with the pool being only 60% as large as an Olympic pool.  

There were some limitations during this investigation. A minor limitation was the 300mm 
thick concrete. It was assumed that the concrete had to be at least 300mm thick, not 
always exactly 300mm thick. If it had to be 300mm thick everywhere, the concreting costs 
would have been very hard to calculate because of the double-rounded corners. 

Another limitation was that the labour costs and time may not have been accurate 
because different companies charge different amounts and the information may have 
been outdated. 

An assumption was that only one pool cleaner was necessary per pool. The cost would 
have been increased if more were required. It was also assumed that the thermometers 
and pH testers only had to be one per pool as well, which would have only increased the 
price by small amounts, around a couple hundred dollars. 

Overall, this investigation was successful. This investigation went well because all parts of 
the assignment were completed. The costs were calculated, and it was neat and 
organized, showing all steps of working. It was a successful investigation but there were 
some limitations and assumptions, and it could have been better with a bit more planning. 
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5. Conclusion 
The total cost of the pool complex was $457,513 and the average pool typically sits at 
$45,000 - $55,000 (Pool 101 2018). This means that the pool complex designed was 9 
times more expensive than the ordinary pool. The pool complex was more expensive 
because of its size, design and expensive equipment. The pool complex was cost effective 
because it could house 155 times more people than the standard suburban pool but only 
costs 9 times more. This makes it about 17 times more cost effective than standard 
suburban pools. 

If the pools could be modified, the diving pool should be shallower because if something 
was dropped, it would fall to the bottom and would be very hard to get out. 

Overall, this was a good design, but the limitations and depth of the diving pool would have 
to be modified. 
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8. Appendix – calculation booklet 

































Step 7: Find prices for all pool equipment required:                                

You can find prices for the pool equipment (e.g. pump, pool cover etc) at: 

www.directpool.supplies.com.au 

www.poolexpress.com.au 

 

The website chosen to buy the pool supplies from was: https://www.directpoolsupplies.com.au 

(Pricing on 2nd November 2024.) 

 

Some of the calculations require the volume of water to be known. This is: 

• For the diving pool; 

10×10×10 m³ of pool water = 1,000 m³ of pool water which is 1,000,000 L (one million litres) of pool 

water. 

• For the lap pool; 

The volume of the lap pool was calculated by (deepest depth + shortest depth) / 2 x planform area. 

The planform area was calculated in step 4, part b (250 m³). The volume of pool water in the lap 

pool is: 

(1+2) / 2 x 250 m³ = 1.5 x 250 m³ = 375 m³ = 375,000 L of pool water. 

• For the fun pool; 

This was also calculated as depth x planform area (from step 4, part b): 

1 x 189.27 m³ (calculated in step 4) = 189.27 m³ = 189,270 L of pool water. 

• Total pool water = 1,000,000 + 375,000 + 189,270 L = 1,564,270 L of pool water. 

 

COVERS 

The pool cover chosen was the Daisy 525 Titanium Cool Pool Cover that costs $22.50 per square metre. 

The total pool surface area is 539.27 m² (shown in step 4, part b), so the cost is $22.50/m² x 539.27m² 

which is $12,134. 

 

PUMPS 

The Madimack InverFlow Ultra 500 VS Pool Pump has an advised pool volume of 50 m³. This is equivalent 

to 50,000L. The total pool volume is 1,564,270L, hence 1,564,270 / 50,000 = 32 pumps (rounded up) were 

needed. The cost per pump is $2,310, giving the total price $2,310 x 32 = $73,920. 

 

POOL CLEANERS 

The pool cleaner chosen was the Henden H3 Robotic Pool Cleaner which costs $1,999.99. It was chosen to 

have one pool cleaner per pool, costing $1,999.99 x 3 = $6,000. 

 

http://www.directpool.supplies.com.au/
http://www.poolexpress.com.au/
https://www.directpoolsupplies.com.au/
https://www.directpoolsupplies.com.au/
https://www.directpoolsupplies.com.au/products/daisy-titanium-cool-pool-cover-per-m2/
https://www.directpoolsupplies.com.au/products/madimack-inverflow-ultra-500-vs-pool-pump
https://www.directpoolsupplies.com.au/products/henden-h3/


CHLORINATORS 

The Saltmate Rp20 Self Clean Chlorinator suits pools of 100,000 L. The total pool volume is 1,564,270L, 

hence 1,564,270 / 100,000 = 16 chlorinators (rounded up) were needed. The cost per chlorinator is $1,430, 

hence the total price is $1,430 x 16 = $22,880. 

 

POOL THERMOMETER 

The pool thermometer chosen was the Floating Deluxe Thermometer which costs $12. It would be shared 

between the pools. 

 

pH TESTERS 

The pH tester chosen was the Ph Electronic Pen Tester which costs $165. It would be shared between the 

pools. 

 

FILTERS 

Each of the 32 pumps has 480L / minute flow rate, giving a total flow rate of 32 x 480 = 15,360 L / minute. 

The filter (Sensa Clear Media Filter) has to match this rate and each filter has a rate of 270 L / minute. The 

amount of filters necessary is 15,360 / 270 = 57 (rounded up). Each filter costs $549, so the total cost is 

$549 x 57 = $31,293. 

 

SOLAR HEATING 

The website for the Ascon Wireless Solar Pool Heater said that one controller is needed per pump. Because 

there are 32 pumps, 32 solar heaters will be required. Each heater costs $959.95. The total price is $959.95 

x 32 = $30,718. 

 

CLARIFIER 

The clarifier chosen was Power Clarifier Granules 2kg which costs $14.95. It is recommended to use 400g of 

clarifier per 10,000L of pool water per dosing (Direct Pool Supplies). The amount of clarifier is:  

Volume of pool water / 10,000 x 400 = 1,564,270 / 10,000 x 400g = 62,571 g per dose. 

Assuming the pool gets dosed monthly, the amount of clarifier per year would be: 

62,571 g x 12 = 750,849.6 g per year = 750.85 kg 

Each packet is 2 kg, thus the number of packets required (rounded up) and the cost: 

750.85 kg / 2 kg = 376 packets per year = $14.95 × 376 per year = $5,621. 

 

 

https://www.directpoolsupplies.com.au/products/saltmate-rp20-self-clean-chlorinator/
https://www.directpoolsupplies.com.au/products/floating-deluxe-thermometer/
https://www.directpoolsupplies.com.au/products/ph-electronic-pen-tester/
https://www.directpoolsupplies.com.au/products/sensa-clear-media-filter-25-40mm
https://www.directpoolsupplies.com.au/products/ascon-wireless-solar-pool-heating-controller
https://www.directpoolsupplies.com.au/products/power-clarifier-granules-pool-floc-2-kg/
https://www.directpoolsupplies.com.au/products/power-clarifier-granules-pool-floc-2-kg


BUFFER 

The buffer chosen was the Ph Buffer 2 Kg Sodium Bicarbonate for $14.95. The amount recommended is 

1kg per 50,000L of water (Pool Spa Life). It was assumed that the buffer was only added once annually, as 

the websites did not specify. The amount of pool water in the pools is 1,564,270L (shown above). The 

amount of sodium bicarbonate to put in the pool is 1,564,270 / 50,000 x 1kg = 31.2854 kg. The number was 

rounded up to 32 kg = 16 packets = $14.95 x 16 = $239. 

 

CHLORINE 

Chlorine could not be found from Direct Pool Supplies, so an alternate supplier was identified. 10kg of 

granular chlorine costs at least $64 (How Much Do Pool Chemicals Cost) The recommended amount of 

chlorine per 10,000L of pool water is 50g per day (Pool Start Up Instructions). For the amount of pool 

water in the pools that are being calculated, there will be 

Volume of pool water / 10,000 L x 50 = 1,564,270 / 10,000 x 50 = 7,821.35g = 7.821 kg per day. 

The amount per year is: 

7.821 kg/day x 365.25 days = 2,856.62 kg per year 

The number of 10 kg bags were necessary per year: 

2,856.62 kg / 10 kg = 286 bags 

The cost is the number of bags x the price per bag: 

286 bags x $64 per bag = $18,304 

 

 

Total cost of all pool equipment: 

Equipment Cost 

Covers $12,134  

Pumps $73,920  

Pool Cleaners $6,000  

Chlorinators $22,880  

Thermometers $12  

pH Testers $165  

Filters $31,293  

Solar Heating $30,718  

Clarifier $5,621  

Buffer $239  

Chlorine $18,304  

Total $201,286  

 

https://www.directpoolsupplies.com.au/products/ph-buffer-2-kg/
https://www.poolspalife.com.au/caring/water-quality/balancers#:~:text=To%20raise%20Total%20Alkalinity%3A%20Add,(200mls%20in%2010%2C000L).
https://hyclor.com.au/how-much-pool-chemicals-cost-month/#:~:text=Our%2010kg%20granular%20chlorine%20ranges,range%20from%20%2419.97%20to%20%2464.75.
https://www.chlorine.co.nz/pool-care-guide/pool-start-up-instructions/#:~:text=Add%2050%20grams%20Bluewater%20Granular,per%2010%2C000%20litres%20of%20water.






Step 9
Total

Labour Excavation 573.57 hr 34 $/hr 19,501$            
Concreting 52.14 hr 34 $/hr 1,773$               
Tiling 662.6 hr 34 $/hr 22,528$            
Paving 180.15 hr 34 $/hr 6,125$               
Fencing 38.5 hr 34 $/hr 1,309$               
Plumbing 3,000$               

Materials Dumping 1,911.90 m³ 45 $/m³ 86,036$            
Concrete 347.63 m³ 200 $/m³ 69,526$            
Tiles 1,104.32 m² 27 $/m² 29,817$            
Fences 154 m 31 $/m 4,774$               
Pavers 900.73 m² 20 $/m² 18,015$            
Filters 57 units 549 $/unit 31,293$            
Pump 32 units 2,310 $/pump 73,920$            
Chlorinator 16 units 1,430 $/unit 22,880$            
Solar heating kit 32 units 959.95 $/unit 30,718$            
Chlorine 286 bags 64 $/10kg 18,304$            
Buffer 32 kg 14.95 $/2kg 239$                   
Clarifier 752 kg 14.95 $/2kg 5,621$               
Covers 539.27 m² 22.5 $/m² 12,134$            
Pool cleaner 3 units 2,000 $/unit 6,000$               
Thermometer 1 units 12 $/unit 12$                      
pH tester 1 units 165 $/unit 165$                   

TOTAL 457,513$         

Amount required Rate

Fixed




