








  SIP SMART

  How to Understand, Choose and Enjoy the Water You Drink

  Second Edition

  BUDDY MERCADO ABADINES





Sip Smart: How to Understand, Choose and Enjoy the Water You Drink




Second Edition




Copyright © 2026 Buddy Mercado Abadines. All rights reserved.




No part of this book may be reproduced, stored or transmitted in any form or by any means without written permission from the author, except for brief quotations in reviews and scholarly works.




First edition published 2025. Second edition, revised and expanded, 2026.




eBook ISBN: 978-621-06-7893-2
Paperback ISBN: 978-621-06-7892-5




Published by the author
San Pablo City, Laguna, Philippines




Evidence date




Facts, figures, standards and regulations in this book were checked against their issuing organizations and published sources up to 31 October 2026. Standards and rules change; for any decision that depends on a specific limit, edition or certification, confirm the current version with the issuing body.




Health and safety notice




This book gives general information about drinking water, hydration and water treatment for educational purposes. The author is a licensed mechanical engineer, not a physician, dietitian or other healthcare provider, and nothing in this book is medical advice. It is not intended to diagnose, treat, cure or prevent any disease.




Fluid and mineral needs vary with age, health, medication, pregnancy, climate and activity. If you have kidney, heart or liver disease, high blood pressure, or a condition that limits fluids, sodium or potassium, or if you are caring for an infant, consult a qualified healthcare provider before changing what or how much you drink, or before using mineral supplements, electrolyte products or remineralization devices.




For decisions about your own water, rely on your water supplier, a certified laboratory test and your local regulations, and install and maintain treatment equipment according to its manufacturer’s instructions. The information is provided as is, without warranty. The author and publisher are not liable for any loss or harm arising from the use of this book.




Brand names are trademarks of their owners and are used for identification only.
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Independence and Disclosure



You should know where I stand.




I am a licensed mechanical engineer and have spent more than a decade developing beverage and water filtration products. During that time, I designed a reverse osmosis system protected by patents in the United States and China, with an invention patent application pending in China.



No company paid for, sponsored, reviewed, or approved this book. None of the products I helped develop are mentioned in it, and no brand, retailer, or manufacturer pays for inclusion or endorsement.

My experience shapes how I approach the subject. I am less interested in marketing claims than in how products perform in real homes over time. When I rely on published evidence, I cite it. When I draw on professional engineering experience, I make that clear.

My goal is not to tell you what to buy. It is to help you understand your options, evaluate claims critically, and make informed decisions about the water you drink.


Buddy Mercado Abadines








How to Use This Book



You do not have to read this book from front to back. Choose the route that fits why you picked it up. Each route lists the chapters that carry its essentials; everything else is there when you need it.




Table 1 Three routes through the book.




	Route
	Read first
	Read when you need it





	Everyday reader
	Chapters 1–6, 11–14 and the Closing
	Chapters 7–10, 18 and 19



	Household water decisions
	Chapters 1, 3, 9, 10, 14, 15, 17 and 18; Appendix B
	Chapters 6–8, 16, 19–21



	Engineer or inventor
	Engineer’s Notes in Parts I–V; Part VI (Chapters 22–27); Appendices A and C
	Any chapter whose topic you are designing for








Four questions, marked


Every glass of water raises four questions. A small mark at the start of each chapter shows which of them it helps you answer, and a short note at the end suggests your next step.










	[image: ]
	Is it safe?

Microbes, lead, arsenic, nitrate, industrial chemicals.



	[image: ]
	What is in it?

Minerals, salts, disinfectant, traces of pipes and rock.



	[image: ]
	Will I enjoy it?

Taste, smell, temperature, feel.



	[image: ]
	Am I drinking enough?

For your body, your climate and your day.







How strong is the evidence?


Where a claim matters for your health or your money, a short label tells you how firmly it stands.




Table 2 Evidence labels used in this book.




	Label
	Meaning





	Well established
	Consistent findings from strong studies, or settled science and regulation.



	Limited evidence
	Some support, from small, short or indirect studies, or only under certain conditions.



	Not established
	Claimed, but not supported by good evidence.



	Test locally
	The answer depends on your own water and can only be settled by a test.









Boxes you will meet


Try This boxes describe small checks you can make at home. Everyday Proof boxes describe common situations that are well documented and widely ignored. Regional Notes add detail for the Philippines and Southeast Asia, mainland China, the United States and the European Union. Engineer’s Notes give the design view for readers who build water products; everyday readers can skip them without losing the thread.



Measurements are metric first, with US units in parentheses where they help. Water-quality figures use milligrams per liter (mg/L) and micrograms per liter (µg/L), the units on most water reports. Numbered notes in the text lead to the sources at the back of the book.







Author’s Note



Water is ordinary, which is one reason it is easy to overlook.



For most of my life I treated it the way most people do. I knew it mattered. I drank it when I remembered, and I rarely asked what was in the glass.

I grew up in the Philippines drinking water from a well. Later, like many Filipino households, we bought our drinking water from refilling stations. In Shenzhen, where the tap water meets national standards, I still bought bottled water, Evian and Kunlun Snow Mountain mineral water. Each change felt like a step up. None of them came from a question I had actually asked. I trusted the well because it was ours, the refilling station because everyone used it, and the bottle because of its label.

That changed slowly. I began to notice the afternoons that went flat, the tiredness that arrived before the work was done, the hours when concentration would not hold. When I looked honestly at my days, I found two habits I had ignored. I was not drinking enough. And I was not paying attention to what I drank.

Around the same time, I grew curious about the claims made for water in health and wellness circles. Some rested on evidence, others on personal experience, and many on little more than repetition. Finding where evidence ended and assumption began became one of the reasons for this book.

I am a mechanical engineer by training and by temperament. For more than twenty years I have taken consumer hardware from a sketch to mass production, in Asia and for markets in Europe and beyond. Part of that work has been in water, and designing a reverse osmosis system taught me something I did not expect.

A reverse osmosis system is complex even when it is easy to install. The complexity does not disappear; it moves into the choice. Some under-sink units send a large share of the water they receive down the drain. A well-designed countertop unit can make excellent water and still become a hygiene problem if it is not used and maintained as intended. What reaches your glass depends less on how impressive the machine is than on whether it suits your water, and whether someone looks after it.

Water is not a product with a single quality. It is the end of a chain: where it comes from, how it is treated, the pipes it passes through, the container it waits in and the habits of the person who drinks it. The well, the refilling station and the bottle each sat at a different point on that chain, and each had its own weak link. A weak link anywhere shows up in the glass.

The first edition of this book promised too much. Water does a great deal for the body, but it is not a cure, and the most expensive water is not automatically the best. So I started again from the evidence: public-health guidance, water-quality standards and peer-reviewed research. Where the evidence is thin, I tell you. Where I speak from my own work rather than from a study, I tell you that too.

There is a craft in a good glass of water, as there is in a well-made tool. It is quiet. It comes from attention, from understanding the material and from the small maintenance no one sees.


Buddy Mercado Abadines




The Philippines








Introduction


What Is in Your Glass?





Pour a glass of water and look at it. It is clear, it has no smell, it is cool. Everything your senses report is reassuring, and almost none of it tells you what you most want to know.



Is it safe? Clear water can carry bacteria from a cracked pipe, lead from an old fitting, nitrate from a field upstream. None of these has a taste or a color at the levels that matter.

What is in it? Calcium and magnesium from the rock the water passed through, a little sodium, bicarbonate, perhaps a trace of chlorine left from treatment. Some of this you can taste. Most of it is harmless, and some of it is useful.

Will you enjoy it? If you do not, you will drink less of it, and a habit built on reluctance does not last.

Are you drinking enough? For your body, on this day, in this weather. The answer is rarely the same twice.

These are four different questions, and they do not move together. Safe water can taste of chlorine. A chlorine taste shows that a disinfectant is present; it cannot tell you whether the water is safe, which depends on how it was treated, how it traveled and what a test shows. Water rich in minerals is not, for that reason, safer. Water stripped of minerals is not, for that reason, dangerous. You can drink plenty of perfectly safe water and still run short on a hot afternoon, or drink too much of it in a long race.

Blur the questions and the mistakes follow. You buy bottled water to avoid a harmless chlorine taste while cooking with tap water from a lead pipe. You install a filter that improves taste and removes nothing that was actually a problem. You pay for “alkaline” water and never test what comes out of your own tap.


Why water still matters


Safe drinking water is not a settled achievement. In 2024, about 2.1 billion people, one in four, still lacked safely managed drinking water at home, and 106 million drank directly from rivers, lakes and other untreated surface sources.1 Unsafe water, sanitation and hygiene were linked to about 1.4 million deaths in 2019.2



Where water is treated, the questions are changing rather than disappearing. Regulators are setting limits for PFAS, long-lasting industrial chemicals now found in water worldwide; the United States is replacing its remaining lead service lines.3 And people buy about 350 billion liters of bottled water a year, often where the tap would serve them as well.4

These numbers arrive in your kitchen as small decisions: what to drink, what to buy, what to install, what to trust. They are easier to get right than most people think.



Four beliefs worth putting down


“Bottled water is always cleaner.” Bottled water is regulated as a food in most countries and is usually safe. It is not automatically purer than tap water. A 2023 United Nations University review of published studies found reports of contaminants in samples of hundreds of bottled-water brands from more than forty countries.4 That shows that a bottle is no guarantee; it does not show that bottled water is generally unsafe. In many cities, tap water is tested more often than bottled water is.



“Bottled water hydrates better.” Hydration depends on how much you drink, not on the container. A liter of safe tap water and a liter of bottled water do the same job.

“Pure means better.” Pure, natural and spring sound like guarantees. They are categories, with legal meanings that differ from country to country (Chapter 11).

“Tap water is always safe.” Where tap water is regulated and well run, it usually is. But the water leaving a treatment plant is not always the water arriving at your glass. An old pipe, a rooftop tank or a break in the supply can change it.



The water chain


Water reaches you through a chain: a source, a treatment process, a network of pipes, the plumbing of your building, a container, and finally a glass. Each link can protect the water or spoil it.




[image: Six linked steps drawn left to right: source (river, lake or underground water), treatment plant, distribution pipes, home plumbing, storage container, and a glass of water.]
Figure 0.1 The water chain. Each link can protect the water or spoil it.



Thinking in links makes problems easier to place. A chlorine taste comes from treatment. Lead usually comes from the last links: an old service line, solder, a brass fitting. A musty taste in a refilled bottle comes from the bottle. A filter at the tap can fix some problems from earlier links and none from later ones.



Six steps to better water


The rest of the book comes back, again and again, to one simple sequence. It works for a city apartment, a farmhouse well and an office dispenser alike.




	Identify your source. Public supply, private well, refill station, bottle or rain.

	Check what is already known. Your supplier’s water report, a bottle label, local advisories.

	Test where you need to. A certified laboratory for anything that bears on health.

	Treat the problem you found, with equipment certified for that contaminant, and nothing more.

	Verify that it works. The certifier’s listing for your model, a follow-up test.

	Maintain it. Replace, clean and retest on schedule.



The best water for most people is safe local water, checked rather than assumed, kept in a clean container and drunk often enough. Everything else is refinement. We begin with the first step: knowing what drinking water is, and where yours comes from.







Part I: Understand Water and Hydration


[image: Line drawing opening Part I]



What drinking water is, where it comes from and who has it; how much of it your body needs; what is dissolved in it; and what drinking enough does, and does not do, for your health.






1. What Drinking Water Is


In the water chain: source to glass




[image: A line drawing of a small cloud with falling rain over a hill; a stream runs down the slope toward a drinking glass in the foreground.]



[image: ]Safe? [image: ]In it? [image: ]Enjoy? [image: ]Enough?




The water in your glass has been rain, river, ice or groundwater, many times over. Some of it may have fallen as rain last month on hills a few hours away. Some may have spent centuries underground. Before it reached you, it passed through rock or soil, perhaps a treatment plant and kilometers of pipe, and finally the plumbing, tank or bottle that delivered it to your hand.



You do not need to know all of that to drink it. But knowing a little of it changes the questions you ask, and the answers you are willing to accept.


What counts as drinking water


The World Health Organization defines safe drinking-water as water that “does not represent any significant risk to health over a lifetime of consumption,” including the different sensitivities of people at different stages of life.1 Two words in that definition carry most of its weight. Lifetime means the standard is set for a whole life of daily drinking, not for a single glass. Significant means that safe water is not water with nothing in it; it is water whose contents stay below levels that matter for health.



Laws give the idea a practical shape. The European Union regulates “water intended for human consumption,” which covers drinking, cooking and food preparation as well as the glass on the table.2 The United States regulates public water systems that serve the public, and separately regulates bottled water as a food (Chapter 9). Most countries follow one of these patterns. For you, the practical point is the same everywhere: the water you cook with, make ice from, prepare infant formula with and brush your teeth with is drinking water too.



Where it comes from


Almost all of Earth’s water is in the sea. The US Geological Survey estimates that oceans, seas and bays hold about 96.5 percent of it, and that only about 2.5 percent is fresh. Of that fresh water, roughly two-thirds is locked in ice caps, glaciers and permanent snow, and about 30 percent lies underground. Everything else, including lakes, rivers, swamps, soil moisture and the water in the air, makes up only about 1.2 percent of the fresh water on the planet, and lakes and rivers hold about a fifth of that.3




[image: Three stacked bars. The first shows all water: 96.5 percent oceans, seas and bays, about 1 percent other saline water and about 2.5 percent fresh water. The second enlarges the fresh water: about 69 percent ice caps, glaciers and snow, about 30 percent groundwater and about 1.2 percent surface and other fresh water. The third enlarges that last share: about 69 percent ground ice and permafrost, 21 percent lakes, and under 10 percent soil moisture, air, swamps and rivers together.]
Figure 1.1 Where Earth’s water is. Drinking water comes from the small share that is fresh and within reach.



Drinking water is drawn from the reachable part of that small share: rivers, lakes and reservoirs at the surface, and aquifers below ground. In some dry coastal places it is made from the sea by desalination, and in small amounts it is collected from rain or condensed from humid air. All of it is part of one cycle. The sun evaporates water, leaving salts behind; it falls as rain or snow; it runs off into rivers or soaks into the ground; and it returns, eventually, to the sea. Chapter 7 describes each kind of source in detail.



What is in it


Natural water is never just H₂O. As rain falls it absorbs carbon dioxide; as it soaks through soil and rock it dissolves minerals; as it flows it carries particles, organic matter and microbes. Treatment adds and removes things too: a little chlorine to protect it in the pipes, sometimes calcium or fluoride, and less of what was there before.



What is in a glass of water falls into five broad groups:


	Minerals and salts, mostly calcium, magnesium, sodium, potassium, bicarbonate, chloride and sulfate. They shape taste and hardness (Chapters 3 and 5).

	Dissolved gases, such as oxygen and carbon dioxide, which affect freshness and acidity.

	Organic matter from soil and plants, usually harmless in itself but able to cause taste, color and treatment by-products.

	Microbes, most of them harmless, some of them the leading cause of waterborne disease (Chapter 4).

	Contaminants from rock or human activity: lead, arsenic, nitrate, fluoride at high levels, pesticides, PFAS and others (Chapter 10).



The first three describe what kind of water you have. The last two decide whether it is safe.



How waters differ


Every drinking water differs from every other in three ways: where it came from, what was done to it, and how it reached you.




Table 1.1 Three ways drinking waters differ, with examples.




	Difference
	Examples
	What it mainly changes





	Source
	River, lake, shallow well, deep aquifer, spring, sea, rain
	Minerals, natural contaminants, risk of contamination



	Treatment
	None, filtration, disinfection, reverse osmosis, distillation, remineralization
	Safety, minerals, taste



	Delivery
	Piped supply, rooftop or basement tank, refill station, bottle, jug
	What is added or grows on the way







Labels such as spring, mineral, purified and distilled each describe one of these differences, and none describes all three. Chapter 6 places the common waters side by side, from the purest to the most mineral; Chapter 7 explains what each source name means; Chapter 12 compares the bottled waters of the world.



Who has it


If you turn on a tap and drink without a second thought, you are among the fortunate. The WHO and UNICEF Joint Monitoring Programme tracks drinking water in every country using a ladder of service levels. At the top is safely managed water: from an improved source, available at home when needed, and free from contamination. Below it come basic service (an improved source within a 30-minute round trip), limited service (further away), unimproved sources such as unprotected wells and springs, and, at the bottom, untreated surface water.4




[image: A ladder with five rungs, from bottom to top: surface water; unimproved source; limited service, more than 30 minutes to collect; basic service, an improved source within 30 minutes; safely managed, on premises, available when needed and free from contamination.]
Figure 1.2 The drinking-water service ladder used to track access worldwide.



In 2024, about 2.1 billion people, one in four, still lacked safely managed drinking water, and 106 million drank directly from untreated rivers, lakes and ponds. Progress is real: rural coverage of safely managed water rose from 50 to 60 percent between 2015 and 2024. But it is uneven. People in the least developed countries are more than twice as likely as others to lack even basic drinking water, coverage in fragile and conflict-affected places is 38 percentage points lower than elsewhere, and many women and girls in sub-Saharan Africa and Central and Southern Asia spend more than 30 minutes a day collecting water.5

The cost is counted in lives. Unsafe drinking water, sanitation and hygiene were linked to about 1.4 million deaths in 2019, most from diarrheal disease.6 Chapter 10 looks at why water quality differs so much between places, and Chapter 20 at the pressures ahead.



Regional Note




Philippines and Southeast Asia



Across much of the region, one household often draws on several rungs of the ladder at once: piped water for washing, a well or rooftop tank for some uses, and water from a refilling station or bottle for drinking. Each has its own weak point, and the first practical step is simply to know which source is in your glass.





Where your water sits


Before reading further, place your own drinking water. Is it piped from a regulated public supply, drawn from a private well, bought from a refilling station, poured from a bottle, or collected as rain? Does it pass through a tank, a filter or a dispenser on the way? Write the answer down. It is the first step of the six in the Introduction, and every later chapter will ask you to build on it.





In Brief




	Safe drinking water carries no significant risk to health over a lifetime of drinking. It is never pure H₂O.

	Only about 2.5 percent of Earth’s water is fresh, and most of that is ice or groundwater.

	Waters differ by source, treatment and delivery; no single label describes all three.

	In 2024, one person in four still lacked safely managed drinking water.

	Know your own source before judging your water.







Where this leaves you




[image: Is it safe?][image: What is in it?] Helps answer: Is it safe?, What is in it?



Identify your own source, then read Chapter 2 on how much you need.







2. The Habit of Drinking Water


In the water chain: the glass




[image: A simple line drawing of a half-full drinking glass.]
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On an ordinary day, an adult loses about two and a half liters of water without trying. Most leaves as urine. Some leaves with every breath, as vapor you never see. Some evaporates from the skin even when you do not feel yourself sweating. A little leaves with digestion. In heat, at altitude or during exercise, the losses climb quickly.



The body does not store water the way it stores energy. There is no reserve to draw on for days, so what goes out has to be replaced, steadily, by what you drink and eat. In that sense drinking water is maintenance, closer to keeping oil in an engine than to following a health plan.

Three practical questions follow: how much you need, how to tell whether you are getting it, and how to make drinking a habit that survives a busy day.


[image: A balance diagram. Left side, water in: drinks, food, and a small amount made by metabolism. Right side, water out: urine, breath, skin and stool.]
Figure 2.1 Water in and water out on a typical temperate day for an adult. Figures are approximate and vary widely with climate and activity.




How much do you need?


There is no single number, but there are good reference points. The two most widely used come from the United States and Europe.



The US National Academies set an adequate intake of total water, from all drinks and food, of about 3.7 liters a day for men and 2.7 liters for women.1 The European Food Safety Authority set 2.5 liters for men and 2.0 liters for women.2 These are not competing prescriptions. Each is a population reference value: the US figures reflect the median total intakes observed in a large national survey of healthy people, while the European figures combine observed intakes with a desirable urine concentration. Both describe groups of healthy adults in temperate conditions with moderate activity, not the right amount for any one person.

Two points are often missed. First, these are total water figures. They include coffee, tea, milk, soup and the water in food. Food alone supplies roughly a fifth of the total for most people; fruit and vegetables are often more than 80 percent water. In a survey of US adults, plain drinking water made up only about a third of total water intake; the rest came from other drinks and food.3 Second, your own need can sit well above or below either figure. A small office worker in an air-conditioned building needs less. A construction worker in a Manila summer needs much more.


Table 2.1 Reference values for total water intake (drinks plus food), in liters per day.




	Group
	United States (National Academies)
	Europe (EFSA)





	Adult men
	3.7
	2.5



	Adult women
	2.7
	2.0



	Pregnancy
	3.0
	2.0 + about 0.3



	Breastfeeding
	3.8
	2.0 + about 0.7








Where “eight glasses” came from


The familiar advice to drink eight glasses of water a day is a rule of thumb, not a finding. A physiologist who searched for its scientific origin in 2002 found no study behind it.4 As a reminder it is harmless, and for many people it lands in the right range: eight 250-milliliter glasses is two liters (about 68 US fluid ounces). As a requirement it is misleading, because it ignores everything else you drink and eat, and everything about your day.





What changes your need


Your need rises with




	Heat and humidity. Sweat is the body’s main cooling system. In tropical heat, losses can be several liters a day for someone working outdoors.

	Physical activity. Sweat rates during exercise commonly range from about half a liter to two liters an hour, depending on intensity, clothing and climate.5

	Altitude and dry air. Breathing loses more water in thin or dry air, including the air of airplanes and air-conditioned rooms.

	Illness. Fever, vomiting and diarrhea can remove water and salts faster than they are replaced, especially in young children and older adults.

	Pregnancy and breastfeeding. Both raise needs, as the reference values show.

	Some medicines. Diuretics and certain other drugs change how the body handles water. Anyone taking them should follow their clinician’s guidance on fluids.


















The signals that matter






Thirst




















Urine color and volume








Body weight around exercise








What counts toward your total










Building the habit






	Anchor it to something you already do. Attach a glass of water to fixed points in the day: waking, each meal, arriving at work, the afternoon break.

	Make water easy to reach. Keep a clean bottle where you work and a jug on the table. Know where the safe refill points are at the office, the gym, the station. People drink what is within arm’s length.

	Make it pleasant. If you dislike the taste of your water, you will drink less of it. Cooling it, letting a chlorine taste fade, or adding a slice of citrus are legitimate tools. Chapter 13 explains what shapes taste and how to improve it safely.

	Check, don’t count. Instead of logging every glass, glance at the signals once or twice a day: thirst, urine color, how you feel in the afternoon. Adjust on hot days and active days. Counting apps can help while a habit forms; the aim is to stop needing them.






















	Adults lose roughly two and a half liters of water a day in temperate conditions, and much more in heat or exercise.

	Reference intakes of 2.0 to 3.7 liters of total water from drinks and food describe healthy populations, not individuals. “Eight glasses” is a rule of thumb.

	Thirst is a good guide for most healthy adults, and a weaker one during long exercise, in illness and in older age.

	Pale urine, passed regularly, is a simple daily check; weight change is the precise one around exercise.

	Coffee, tea, milk and food all count. Build the habit by anchoring water to your routine, keeping it within reach and making it pleasant to drink.
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