
		

		
			Carbon Dioxide for Pool pH Control

			 
A Practical Guide for Trained Professionals

			 
David Watson

		

		

		
			Copyright © 2026 by David Watson

			All rights reserved. No part of this book may be reproduced in any form without the prior written permission of the publisher, except as permitted by Australian copyright law.

Published by: David Watson Pool Consulting

			info@davidwatsonpoolconsulting.com

			www.davidwatsonpoolconsulting.com

			
Design and illustrations: Sue Knox

			Cover Design: David Watson

Ingram Spark / Amazon KDP Print-on-Demand Edition

			ISBN EBook: 978-1-7645296-4-8

			ISBN Paperback: 978-1-7645296-6-2

			Printed in 2026

		

		

		
			In preparing this handbook, AI tools have assisted with editing and verifying references across multiple international databases. 
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			A pool is not just water.
It is a series of interrelated systems.

It is our responsibility.
We own every drop until it’s safe.
When a bather walks out the gate, 
they carry our standard with them.
They take it home, to work, 
to their communities.

Their safety — 
and the safety of everyone they touch — 
rests with us.

		

	
		

		
			CHAPTER I

			What This is About

			Real-world practical guidance

			Have you ever been confronted with a carbon dioxide pH-controlled pool with:

			
					Total alkalinity that keeps increasing day after day, week after week, and it is blamed on carbon dioxide.

					pH that seems stable, but every week it is consuming 
more gas.

					Water that is grey-toned, looks lifeless and dull.

			

			This book explores these issues and gives you real-world practical guidance on how to correct them.

			Specifically, it covers:

			
					Suitability of a water body for CO₂ as a pH donor

					Causes of runaway total alkalinity 

					Installation from storage to diffuser

					Ongoing operation of a CO₂-dosed water body

			

			Some theoretical context is included to support the practical guidance. It does not need to be memorised, it is there to explain the why behind the issues.

			This book explains why pH behaves the way it does. The companion ORP/pH book explains how controllers respond to that behaviour.

		

	
		
			CHAPTER 2

			Before You Read This Book

			What You Should Already Know

			This guide assumes familiarity with the following concepts. If any are unfamiliar, take time to review them before working through the chapters. The material will make significantly more sense with these foundations in place.

			Basic Water Chemistry

			
					What pH means, how it is measured, and what the typical pool target range is

					What Total Alkalinity (TA) is and why it matters for pH stability

					What Calcium Hardness is and its role in water balance

					What Cyanuric Acid (stabiliser) does and how it affects chlorine activity

					What Total Dissolved Solids (TDS) represent

			

			Chlorine Fundamentals

			
					The difference between free chlorine and total chlorine

					What sodium hypochlorite is and how it is dosed

					Why chlorine demand changes with bather load, temperature, and UV exposure

					The relationship between pH and chlorine effectiveness

			

			

			Chemical Handling Basics

			
					How to read a Safety Data Sheet (SDS)

					What specific gravity means and how it relates to 
liquid chemicals

					Safe handling procedures for hydrochloric acid and 
similar chemicals

					What PPE is required when handling pool chemicals

			

			Pool Systems and Equipment

			
					How a recirculation system works: pump, filter, return, balance tank

					What a dosing pump is and how it is used

					What a chemical controller does and how pH and chlorine probes function

					The difference between the suction and discharge sides of a pump

			

			Basic Maths

			
					Calculating pool volume in litres

					Multiplying and dividing with decimals

					Reading and interpreting a simple table

			

		

	
		

		
			CHAPTER 3

			Larger Pools Are More Forgiving

			Big pools buffer mistakes; 
small pools amplify them

			One important misconception needs clearing before we go any further into CO₂.

			There is a persistent view in the industry that larger water bodies are harder to manage than smaller ones. That is not correct, and a simple story illustrates why.

			Ever killed a goldfish?

			As a child, you probably visited a shop, picked out a small bowl and a goldfish, and brought them both home. Excited, you filled the bowl, released your new pet, and because no one told you a fish’s stomach is roughly the size of its eye,loaded in what seemed like a reasonable amount of food.

			Over the next day or two, the goldfish ate what it could. The rest sank, broke down, and clouded the water. By day two or three, the fish was floating upside down.

			For many people, that was their first experience of death — and, more relevant here, their first proof that smaller volumes are harder to manage.

			If you had put that same goldfish into a bathtub and fed it the same amount, it would very likely have survived. The difference is simply dilution.

			

			The same principle applies to pools.

			Imagine a 2,000,000-litre pool where a dosing error results in 100 kg of chemical being added instead of the correct 10 kg. That 90 kg overdose across 2,000,000 litres adds approximately 45 mg/L to the parameter in question. Annoying, and it will take time and product to correct, but manageable. 

			Now consider a portable spa of around 1,000 litres. The same proportional error 1 kg instead of 0.1 kg, adds approximately 900 mg/L. That is not a chemistry problem to work through. That is a drain-and-refill situation.

			Large bodies of water dilute dosing mistakes. Small bodies concentrate them.

			Larger water bodies are often perceived as more difficult to manage for reasons that have little to do with volume itself:

			
					High aeration features designed to impress rather than function efficiently

					Shallow interactive water zones that dominate 
chemical demand

					High bather loads relative to volume

					Strong wind exposure resulting from architectural design

					Regulatory targets that impose specific chemical levels

					Operational expectations carried over from smaller 
water bodies

			

			When a larger water body is approached as a system, these challenges become manageable. CO₂ is most commonly used on larger water bodies,  typically 150,000 litres or more, though not always at the 2,000,000-litre scale.

		

	
		

		
			CHAPTER 4

			How to Read the Chemistry in This Book

			Chemical formulas are included throughout this book to give a complete picture

			Readers do not need to memorise them. They are background context of the full story behind the practical guidance. Where possible, every equation is also written out in plain language.
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			Part 1 — Foundations

		

		

	
		

		
			CHAPTER 5

			What This Part Covers

			This section sets up the why.

			It covers the origins of this book, clears up common folklore, identifies where CO₂ works well and where it does not, and explains the so-called runaway TA, without blame or mystery.

			If you are deciding whether CO₂ suits your site, start here. Come back to it later when something on the pool deck behaves unexpectedly.

			The core mindset: pools are not static bodies of water. They are systems.
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Formula Common Name What it does in this book
HOCI Hypochlorous The active, fast-acting
acid sanitising form of chlorine
NaOCI Sodium Liquid chlorine from a
hypochlorite drum
HCI Hydrochloric Acid most commonly
acid used to lower pH
H,SO,4 Sulphuric acid Alternative acid used to
lower pH
CO, Carbon dioxide The gas that drives pH
behaviour in pool water
H,CO3 Carbonic acid A minor form of dissolved
CO; in equilibrium with
CO,(aq) typically present
at ~650 times the
concentration of H,COs
HCOs~ Bicarbonate The main alkalinity buffer
ion in pool water
NaHCO; Sodium Raises total alkalinity
bicarbonate
H* Hydrogen ion Determines acidity;
directly affects ORP
readings
OH- Hydroxide ion Determines alkalinity;
produced by salt
chlorinators
H20 Water -
CYA/ Cyanuric acid Stabiliser that protects
C3H3N303 chlorine from UV; reduces
active HOCI

This table is here for reference at any point.
There is no expectation that you will retain it after a single reading.






