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Ahout the Author

Dr. Rudraswamy HK, MBBS, AFIH is an Occupational
Health Physician currently working with Volvo Group
India Private Limited, Bangalore and has worked in
several factories since 2007. During his tenure as a
factory medical officer in various factories, he has seen
the hardships of the workers from a close quadrant
and has put a lot of effort to improve their health. To this
end, the book "Practicing Occupational Health in Industries" is
written about how doctors and nurses working in the
field of occupational health can provide quality services.
In addition, through his website occupationalhealth.in,
he regularly shares articles on occupational health and
encourage everyone to participate in knowledge
sharing. The author has happily joined hands with the
department of factories boilers industrial safety and
health in their effort to make workers more aware of
the drinking water.
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1. WHY IS WATER IMPORTANT FOR LIFE?

On a hot sunny afternoon, Mr. Siddappa, a 39
year old worker in the steel industry reported to
the occupational health center within the
company premises with complaints of feeling |
dizzy, weak, inability to concentrate at workand >
headaches. Upon examination, the doctor i
found a dry tongue, rapid pulse, and low blood
pressure. The doctor took a detailed history
and found that Mr. Siddappa engaged in
physically intense work from morning and was sweating. He forgot to
drink water in between as he was completely engrossed with work. The
doctor explained to Mr. Siddappa that his symptoms were due to
dehydration and this happens when we don't drink enough water required
by the body. This could easily have been prevented if he drank water in
between work. The doctor also added that not drinking enough water can
lead to more serious problems hence the need to pay more attention to
adequate hydration. He further asked Mr. Siddappa to drink water in
between work and monitor his urine color - which should be light yellow or
clear- and drink more water. The doctor advised the nurse to immediately
provide drinking water with oral rehydration salts to the employee.

Ms. Sujata, a 35-year-old woman working as a marketing executive for a
private company was admitted to a hospital with severe abdominal pain. She
also had a complaint of recurrent

TUOTS B3 B0 STZ OIS 09 ‘
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urinary tract infections
and constipation. After
examination and tests, she
was diagnosed to have
kidney stones which was  /
responsible for her severe |
abdominal pains. The
doctor asked about her
diet as well as the quantity
of water she consumes. "
Ms. Sujata explained that B RFRITRRTT T
her marketing job did not
afford her adequate time to
plan her meals, she ends up eating outside most of the time, and
does not drink enough water as she does not have access to
drinking water often, which has become a habit now. The doctor
explained the short- and long-term health effects of drinking less
water and this explained her current condition. He asked the
patient to carry along water with her always and drink enough
water and gave medication for the current medical condition.

Why water is important for life?

Water makes up 60-75% of human body weight. A loss of just 4%
of total body water leads to dehydration, while a loss of 15% can
be fatal. Likewise, a person can survive a month without food but
wouldn't survive 3 days without water. This crucial dependence on
water broadly governs all life forms. Water is vital for survival, but
what makes it so necessary?

KIDNEY (cut)
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Water is the “Universal Solvent”

Biologically, water's role as a solvent helps cells transport and use
substances like oxygen or nutrients. Water-based solutions like
blood help carry molecules to the necessary locations. Thus,
water's role as a solvent facilitates the transport of molecules like
oxygen for respiration and has a major impact on the ability of
drugs to reach their target organs or tissues. Water is crucial for
excreting toxins from the body through urine and other modes.

Water Supports Cellular Structure

Water allows everything inside cells to have the right shape at the
molecular level. As the shape is critical for biochemical processes,
this is also one of water's mostimportant roles.

S b od

(Hydrated cell) - . .'f_;'.'_: - (Dehydrated cell)
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Chemical Reactions of Water

Water is directly involved in many chemical reactions to build and
break down important components of the cell. Photosynthesis, the
process in plants that creates sugars for all life forms, requires
water. Water also participates in building larger molecules in cells.

LUNGS BONES
85% 30%

\\\ SKIN MUSCLE
- 65% y 5%
.. BRAIN HELP
< 75% . ABSORB

BLOOD CONVERT

é 85% FOOD INTO
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2. URINE COLOR CHART

Usually, the color of urine varies from light-yellow to brown-yellow,
depending on how much water we drink and many other factors.
One can make an estimate of how much water we've had by
looking at urine color.

1to 2: 3to4: 5to 6: 7 to 8:
Hydrated Mild dehydrated Dehydrated Very dehydrated
Pale, odorless, Slightly darker Medium-dark Darker, strong-
and plentiful yellow urine can yellow urine is smelling urine in
Gnelis oftentan indicate that you often an small amounts can
indication that need to drink indication that you be a sign of
more water. are dehydrated dehydration.
you are well
hydrated.
Keep drinking Drink a glass of Drink 2-3 Drink
at the same rate water now glasses of water more water
now. immediately

Important Note: Certain foods, medications and vitamin
supplements may change your urine color even if you are not
dehydrated. The colors on this chart should only be used as a
guide and should not replace the advice of a health professional.
Speak to your doctor if you are worried about the color of your
urine, the amount of water you drink, or your level of hydration.

e eved sesd evesd 13 ‘
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3. WHAT DOES WATER CONTAIN

Naturally occurring salts & other dissolved solids

Calcium, Magnesium,
Sodium, Chlorides,

f_.? .;9 Potassium, Sulfates,

Bicarbonates are
éj commonly found in water.
‘e?. Depending on

the source of water, the
concentration of these may
vary. When present in
higher concentrations,
iﬁf’ﬁ ) water becomes salty and
' less tasty. Few of these are

essential minerals and do
not pose health risks in the concentration found in drinking water.

Chemical contaminants

Various harmful contaminants may also be present in water.
Heavy metals (mercury, lead, arsenic), pesticides, industrial
pollution and other chemicals are common contaminants found in
water. These can pose health risks when their levels cross
acceptable limits. If you suspect your drinking water source might
be contaminated or test results show high levels of these, then a
suitable method of water purification should be adopted before
drinking. Reverse osmosis can effectively filter chemical
contaminants.

lm ech gpaood S wuxy, Bled



Disease-Causing germs

Germs may be present when
there is contamination of a
water source with a sewer
line, fecal matter from
humans or animals. These
germs can be easily killed by
boiling water or by other
methods of purification like chlorination and filtration.

Whatis TDS?

TDS or Total Dissolved Solids means concentration of dissolved
particles or solids in water. TDS comprises of inorganic salts such
as calcium, magnesium, chlorides, sulfates, bicarbonates, etc.,
along with a few other inorganic compounds that easily dissolve in
water.

TDS impacts the salinity of the water. If you feel that water at your
home tastes salty and is not very tasty, your source of water is
likely to have an elevated level of TDS. At very high levels of TDS,
it becomes difficult to consume water without purification.

Whatis an acceptable level of TDS?

Though high TDS reduces the palatability of water, completely
removing all solids is also not recommended, as we can lose
important minerals essential for body functions. The lower limit is
not mentioned in WHO guidelines for drinking water quality
standards or Indian Standard Drinking Water -Specification
IS 10500:2012.



Standard / Guideline Acceptable Limits of TDS

WHO Guidelines for Less than 600
Drinking Water - Quality (Not on health grounds but
palatability grounds)
IS 10500 : 2012 Indian Standard | Less than 500 g
Drinking Water - Specification / _
7 S

How can we reduce TDS?

It is important to keep TDS levels as per the guidelines to make
water palatable but going too close to the extreme end of the
spectrum is not advisable even though no guidelines are available
for lower limits. Reverse osmosis is an effective way of reducing
TDS. It removes germs and harmful chemicals to a great extent.
But it may be important to consider options of re-mineralization
with essential minerals after the reverse osmosis process to
ensure essential minerals are added back.

OO OBV, B S&TETR dedh @93)6)3(3?5




4. WHEN IS WATER CONSIDERED

SAFE FOR DRINKING?

Safe drinking water is defined as water that does not present any
significant risk to health over a lifetime of consumption.

Properties of safe drinking water

\

P ? ;\ Should be free of tastes and
=
o~ /"' odors that would be objectionable

Should be free of colors
that would be objectionable

Should be free of disease-causing
microorganisms

Should be free from radionuclides

Drinking unsafe water can cause health problems. It may lead to
unbearable illness and also has the potential to be an economic
burden. Itis strongly advisable to make all the arrangements to get
safe drinking water.

ToeliQTe Qs evud, Feodha), evesaleso 17 ‘



5. WHAT DISEASE CAN OCCUR IF WE
CONSUME UNSAFE WATER?

Contaminated water is estimated to result in more than half a
million deaths per year. Contaminated water is a major cause of
illness and death. Water quality is a determining factor in human
poverty, education, and economic opportunities.

Infectious diseases

Unpurified water may contain germs that are invisible to the naked
eye and can cause serious diseases as mentioned below.

Cholera [ 77
S
S
Intestinal worms
‘“‘E Boiling water

Chilorination and RO can

1 BN kill / filter these germs easily
o and protect from these
: diseases
Hepatitis
@prhoid

Diarrhea: Virus, Bacteria, Parasites in the water are the main
reason for Diarrhea.

Dysentery

Ofc

Diarrhea

Cholera: Cholera is an infectious disease that causes severe
watery diarrhea, which can lead to dehydration and even death if
untreated.

Typhoid: Typhoid is a bacterial infection that can lead to a high
fever, diarrhea, and vomiting. It can be fatal.

Dysentery: Dysentery is inflammation and infection of the
intestines, which results in diarrhea containing blood or mucus.

Hepatitis: Hepatitis is inflammation of the liver. Inflammation is
swelling that happens when tissues of the body are injured or
infected. It can damage your liver.

l13 T20I9) IBSOSBT T e SBseeTarbIYB, SBobBOT




Intestinal Worms: Protozoal and Helminthic disease. Intestinal
worms, or parasitic worms, are simple organisms that feed off the
human body. These can present with various symptoms,
malnutrition, and some serious complications.

Indirect effects on health - Malnutrition

Infectious diseases can cause protein-energy malnutrition,
especially in children, which will decrease the children's
resistance to infections, including water-related diarrheal
diseases. Infectious diseases are one of the most common
causes of stunted growth among children.

Anemia can occur due to intestinal worm infestation. Anemia is a
condition where hemoglobin content in the blood is reduced and
causes fatigue, weakness, chest pain and various other
symptoms. Due to these, productivity, and quality of life of the
person deteriorates and may lead to other serious conditions. Its
effect on pregnant, lactating women and children is even more
serious and affects growth & development negatively.

e T, BeSIB Feegiens vtZ@meats 19 ‘



Diarrhea & Malnutrition: A Relentless Loop
Reduced ’ Chronic

immunity diarrhea
- Intestinal
Malnutrition damage
Inadequate
absorption of
nutrients

Chemical contamination

Usually, chemical contamination leads to diseases after
consumption for a long period of time e.g., Fluorosis. Other
common chemical contaminants are Arsenic, Selenium, Uranium,
Iron, Manganese, Agricultural chemicals, waste discharges from
industries containing heavy metals, solvents, oils, etc. All these
can cause adverse effects on health if the recommended limits
are exceeded.

lzo Vox)) BeS evrle8risted e shed wHLOWITINTe



Nitrate in drinking water can cause cyanosis, a reduction of the
oxygen-carrying capacity of the blood. This is particularly
dangerous to infants under six months of age. Lead can enter the
water supply as it leaches from copper pipelines. As the water
streams through the pipes, small amounts of lead will dissolve in
the water, contaminating it. Lead is a toxic substance that is
rapidly absorbed into the body, particularly those of small children.
It causes lead poisoning

Impact of prolonged consumption of
contaminated drinking water on human body

L 3
Boron affects —e
nervous system Fluoride causes
discolouration and
damage of teeth

'3
Mercury affects brain

and nervous system ®
Sodium causes more

damage to people who
already suffer from
diseases of heart, kidney
and blood circulation

°
Chloride together with
sodium, causes increase in
blood pressure

-+
Lead hinders physical and
mental growth of children,
causes anaemia and
damages kidneys in adults

L
Iron causes aggravation
in diseases of stomach

L 3
Sulphate together with

é ; ;
Nitrate causes blue- Magnesium causes diarrhoea

baby syndrome in infants

(methamoglobinaemia) -

Cadmium causes adverse
] L effect on bones

L3
Pesticides cause cancer,
damage to nervous
system and reproductive
system, severely
damages immune system

L 2
Arsenic causes skin
diseases and cancer

.
Fluoride causes fluorosis,
deformities in bones and

[
Calcium causes constipation
problem in joints

and kidney stones
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6. WHAT GENERAL PRECAUTIONS TO BE
TAKEN BEFORE USING DRINKING WATER?

Know your source of drinking water.
It is important to decide what kind of
purification is required.

Do not drink water from public
taps directly unless it is
declared safe for drinking.

Do not drink water directly from open wIIs,
lakes, ponds, streams, swimming pools,
water meant for garden use, STP treated water.

Avoid swallowing water in swimming pools,
water parks, hot tubs, spas, and fountains.

If there is no access to safe drinking water,
follow one of the methods mentioned
in the next chapter.

Avoid drinking water from roadside eateries
or hotels where hygiene is not guaranteed.

lZZ Qech 2,06 FL0D TOBNR,ODIOT



Hygiene Measures

If hands are soiled, wash with
soap and water before drinking water.

Do not touch drinking water with your fingers
or hands. This will contaminate the water.

g Use a clean tumbler to fetch water for
drinking Do not touch the tip of the tumbler.

-

Store drinking water in clean containers
and away from washrooms

Only drink water from trusted sources

Store water always covered with a lid.

s.)cg ZDR0INST Qe sewBO
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7. WHAT ARE THE METHODS TO
MAKE WATER POTABLE?

If there is no access to safe drinking water, there are methods to
make water potable. Depending on the availability of resources
and water sources, we can choose one or more methods
mentioned in this chapter.

1-Boiling
Pre-treatment

If water is cloudy/ muddy or contains ==t
visible impurities: Filter the water
through a clean cloth (fold it in half }
three times to form eight layers) OR
allow the solid particles to settle.
Then collect the clear water for
boiling.

Boiling
Bringing water to a rolling boil is the

most effective way to kill all disease-
causing pathogens.

* Continue boiling for a minute !
after the water bubbles start to
come down from the bottom of
the pot (Rolling boil).

®* Then leave to cool. Do not mix T —
cold water or ice to cool the
water.

« Boiled water should be left in the
same container. Should not be _
transferred to another vessel.

l24 e, 3Te0 wudnen Fotle JBIoDha), Seserdeen
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* Wash your hands with soap before collecting water from the
container for drinking. Pour water into the glass without
touching the container.

* Donotdrink very hot water. Allow itto cool before drinking.

2 — Chlorination

If it is not possible to boil water, chlorination is another effective
method to disinfect water.

Pre-treatment

If water is cloudy/muddy or contains visible impurities, then filter
the water through a clean cloth (fold it
in half three times to form eight
layers) OR allow the solid particles to
settle. Then collect the clear water for
chlorination.

Chlorination

Chemical disinfection of clear, non-
turbid water is effective for killing
bacteria and viruses and some
protozoa (but not, all for example,
Cryptosporidium). Chlorine and
iodine are the chemicals most used
for disinfection. Chlorine tablets are
available in the market and can be
purchased directly.

The disadvantages with boiling and chlorination methods are that
they do not remove chemical impurities present in the water. It can be
addressed by using various commercially available water filters
which have one or more combinations of various types of filtering
mechanisms. Through filtration, undesirable chemical compounds,
organic or inorganic and biological contaminants are removed from
the water. It may be important to consider the re-mineralization
process is inbuilt when using a reverse osmosis filter to get drinking
water.

TS Qed @amdsaedég Crlel) 25 ‘
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Which type of water purification is good?

Depending on the source of water you can decide which type of
water purification method is required. For example, if your water
source TDS level is within the acceptable limit and coming from a
known clean source that is not contaminated with harmful
chemicals, then simply boiling or ultrafiltration or ultraviolet
radiation-based purifier is enough. If your water has very high
levels of TDS or comes from an unknown source, then it is better to
take a reverse osmosis purifier. If you consider going for a reverse
osmosis type of filter, it may be very important to choose the
purifier with a re-mineralization option or the one which has the
technology to selectively retain essential minerals.

lzs odjeaytle SeadeTEry SiermaE Sewen odeeasd Sied



Can filter or destroy germs? Can it filter Capability to
Type of
" Brot Bacton Vi harmful decrease
purification rotozoa acteria irus chemicals? TDS?
Reverse
ver . Excellent Excellent Excellent Excellent Excellent
Osmosis
Moderate
Micro | Excellent ) Not effective | Not effective | Not effective
effectiveness
Filtration Moderate Low Low
Ultra | Excellent Excellent . . .
effectiveness | effectiveness | effectiveness
Moderate Moderate
Nano | Excellent Excellent Excellent . .
effectiveness | effectiveness
Ultraviolet High . .
L Excellent Excellent . Not effective | Not effective
radiation effectiveness
Boiling Excellent Excellent Excellent Not effective | Not effective
Chlorination Excellent Excellent Excellent Not effective | Not effective
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8. HOW MUCH WATER IS TO BE CONSUMED PER DAY?

The quantity of water to be consumed per day depends on many
factors (both internal and external) which ultimately affect how
much water you need.

Itis commonly recommended to have 30ml/ Kg body weight per
day. For an average healthy adult, it comes to around eight 8
glasses of water per day which is equal to 2 liters. It is very easy to
remember. However, you might need to drink more water based
on several factors.

) 5
b B B B
250 ml 250 ml 250 ml 250 ml
B 5 B
250ml ?.50 ml 250 ml 2.50 ml R
8 GLASSES PER DAY

When we need to drink more water?

Exercise Environment Pregnancy &
Breastfeeding

If you engage in any Hot or humid Your body loses fluids  If you are pregnant
activities that make weather can make when you have a or breastfeeding,
you sweat, you need you sweat and fever, vomiting, or you may need

to drink extra water requires additional diarrhea. Drink more additional fluids to
to cover for the fluid fluid. water or follow a stay hydrated.
loss. It is important Dehydration also doctor's

to drink water can occur at high recommendation to

before, during, and altitudes. drink oral rehydration

after a workout solutions. Other
conditions that might
require increased fluid
intake include bladder
infections and urinary
tract stones
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How do | know if | am drinking enough water?
Your fluid intake is probably adequate if:

*  Yourarely feel thirsty

*  Yoururineis colorless or light yellow

To prevent dehydration, make sure your body has the fluids it
needs, make water your beverage of choice. It is a good idea to
drink a glass of water:

» Aftereach meal and between two meals
» Before, during, and after exercise
* Ifyoufeelthirsty

Should | worry about drinking too
much water?

Drinking too much water is rarely a
problem for healthy, well-nourished
adults. However, it can cause health
effects in certain individuals with kidney
or heart problems. It is advisable to
follow your doctor's advice if you have
any health ailments.
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9. WHAT WILL HAPPEN IF WE DRINK LESS WATER?

Not drinking enough water leads to immediate health effects as
well as long term health effects. Few of these are described below.

THE SHORT-TERMHEALTH EFFECTS

Dehydration

Not drinking enough water causes dehydration which affects
various organs in the body. Dehydration is the absence of a
sufficient amount of water in your body. Dehydration occurs when
you use or lose more fluid than you take in, and your body doesn't
have enough water and other fluids to carry out its normal
functions. If you don't replace lost fluids, you will get dehydrated.

Signs & symptoms of dehydration

Even minor dehydration can cause a lot of fatigue and affect your
body's ability to perform essential functions. Dehydration can
occur easier than you think. Drinking water is essential.

Mild dehydration Severe dehydration

+ Tiredness, fatigue, weakness + Apart from symptoms of mild
+ Thirsty dehydration:
+ Headache + Atemprerature 103°of or higher
+ light-headedness *+ Muscle twitching.
+ Dry mouth and/or a dry * Red, hot, dry skin.
cough, dry lips + Nausea.
+ Urinating less often Rapid pulse.
+ Dark-colored urine Seizures.

+ Muscle cramps

+ |nability to focus on
tasks, lethargy

+ Anger

Lack of sweating.

Confusion, altered mental state,
slurred speech.

Dizziness.

Fainting, loss of consciousness.
Hallucinations.

lso SO cdiesytle JOW, SHTVYTY BTZ30d VO JTV




What to Look For

Adults

Headache or Dizziness e----
Fainting e-—-——-==ce—=--

Tiiedness $=—c= e e

Feeling:Thirsty @-—=r=r=vs=

---------- e Unusually Sleepy
or Drowsy
Muscle Weakness o-—-——--

Crying, but Not
------- e Producing Tears

Darker Yellow Urine ®------- ). e * Dry Mouth
Urinating Little ®-—-—--——-- [LUNEEE. \ — / --——-—- e Dry or Sticky Tongue
------------- e High Fever

Dry Diapers

------- e for 3+ Hours

How is dehydration treated?

Drink water. You could also try increasing your hydration with oral
rehydration salt (ORS) — powders you mix in with your water.

When should | seek medical help about dehydration? At what
pointis dehydration dangerous?

Always drink water immediately if you feel thirsty. Remember — if
you feel thirsty, you are already dehydrated. You may see the
symptoms of dehydration improve in as little as five to ten minutes.
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If you think your symptoms of dehydration are severe, do not
hesitate to seek help! Dehydration can contribute to kidney

stones, kidney failure, and heatstroke. These are all life-
threateningilinesses. Call 108 or go to the hospital right away.

LONG TERMHEALTH EFFECTS

Kidney Stones

Kidney stone (renal calculi) are hard deposits made of minerals
and salts that form inside the kidneys. Kidney stones can affect
any part of your urinary tract — from kidneys to bladder.

Kidney
(cut open)

Urethra

How these are formed

Kidney stones often have no definite single cause, although
several factors may increase risk. Kidney stones form when urine
contains more crystal-forming substances - such as calcium,
oxalate, and uric acid - than the fluid in your urine can dilute. At the
same time, your urine may lack substances that prevent crystals
from sticking together, creating an ideal environment for kidney
stones to form. Often, stones form when the urine becomes
concentrated, allowing minerals to crystallize and stick together.
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Risk factors

Not drinking enough water

Not drinking enough water
each day. People who live in
warm, dry climates and those
who sweat a lot are at higher
risk than others.

Certain diets

Eating a diet that is high in
animal protein, sodium (salt),
and sugar may increase your
risk of some types of kidney
stones.

Overweight
Family History
Certain supplements:

Vitamin C, calcium-based
antacids, dietary
supplements, etc,

Symptoms

Pain

Typically noticed at the flank (upper abdomen, back or sides),
radiates to the lower abdomen, penis, testicles or labia, and
comes inwaves.
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Nausea or Vomiting
Changes in urination
+ Urgency
*  Frequency
«  Burning sensation during urination
* Urinating small amounts
Changes inurine
* Bloody
+ Cloudy

* Foul-smelling
Fever and Chills

Preventive measures -

|

* Drink enough water: Drinking
enough water helps in avoiding

the formation of stones o -
«  Limit intake of salt, animal protein (= o
& sugar = e ==

£ =

Te —

« Cut down the intake of non- .
vegetarian food, fries, chips,

sweets

* Reduce weight

« Eat citrus fruits: Like orange,
lemon etc. helps in preventing
the formation of stones.
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Urinary infections URINARY TRACT | up—"y
INFECTION - UTI Bl |

Drinking water helps dilute your
urine and ensures that you will
urinate more frequently-
allowing bacteria to be flushed
from your urinary tract before an
infection can begin.

Fatigue and lack of energy

Even mild cases of dehydration
can cause feelings of tiredness
and negatively impact your body's ability to perform essential
functions and it is easier than you
may think to become dehydrated.

Constipation and other diseases
of the digestive system

Drinking plenty of fluids helps in
digestion, intestinal motility, keeps
stools smooth and overall helps in
easy passing of stool and
prevention of constipation.

Skin diseases and premature aging

Water plays an essential role
in maintaining the integrity of
the skin. Not drinking enough
water over a period can result
in skin losing its firmness
and appearing aged and less
protective, and in some
individuals can even lead to
allergies.
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Reduced immunity

Mucosal membranes i.e., inner layers of
nose, mouth, eyelids, and other body
parts need to be well hydrated & moist to
function optimally to ward off pathogens,
allergens, and toxic substances. Not
drinking enough water over a period can
lead to a decrease in immunity and lead to

diseases.
Infant or young ching: Mult:
= Dry mouth & tongue = Extreme thirst
« No tears when crying = Urination less frequent
= No wet diapers for 3hrs + Urine dark-coloured
« Sunken eyes, cheeks = Fatigue
= Sunken soft spot on = Dizziness
top of the skull
= Confusion
s Listless or irritable
+ Headache

!
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10. FREQUENTLY ASKED QUESTIONS
REGARDING DRINKING WATER

Should we drink hot water, regular water, or cold water?

Water which is too hot or cold is not advisable. You can choose to
drink lukewarm, regular, or slightly cold as per your liking. It does
not matter much from a health perspective unless your doctor
specifically advises you on certain health conditions you might be
having. What matters the most is whether the water is safe to drink
and whether you are drinking enough water.

Some claim drinking hot water helps in digestion, stimulating the
intestine, and relieving cold symptoms. But there is little scientific
research to support the health benefits of drinking hot water as
opposed to room temperature or cold water. Drinking water that is
too hot can damage the tissue in your esophagus, burn your taste
buds, and scald your tongue. If you enjoy hot water, it is advisable
to be careful or drink lukewarm water.

Does water need to be boiled before drinking?

Boiling the water kills all the disease-causing microorganisms in it
and renders the water safe from disease-causing pathogens.
However, boiling is not required if the micro-organisms have
already been removed by other means like filtration. Also, boiling
does not filter out harmful chemicals or minerals. If you suspect
the water is contaminated with chemicals, it is better to choose
other methods which filter harmful chemicals.

Does boiling water change its components like minerals?

Boiling kills microorganisms and renders water safe for drinking. It
does not alter mineral composition much.
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Can |l drink cold water during summer?

Water which is too cold or hot is not advisable. You can choose to
drink slightly cold, lukewarm, or regular as per your liking. It does
not matter much from a health perspective. What matters the most
is whether the water is safe to drink and whether you are drinking
enough water.

Canladd Salt, Sugar, or Soda during summer?

Only if you are sweating a lot because of physically intensive
activities or because of hot and humid conditions. It is not required
in other conditions.

Can | drink water from plastic bottles/cups?

Certain plastics contain a harmful chemical called Bisphenol A
(BPA) which can get into water and cause health problems. Even
when BPA-free, certain chemicals can leach into the water and
cause health effects especially at higher temperatures. It is
advisable to avoid refilling single-use plastic bottles. Instead use
alternative material bottles like glass, stainless steel, copper, etc.
for storing water.

Can | take medicine with hot water?

It is not advisable to take medicines with hot water. You can take
medicines with water maintained at room temperature or
lukewarm water if not comfortable with room temperature water.

Why do | feel thirstier when | am working outdoors compared
toindoors?

While working outdoors, due to higher temperatures, we lose
more water through excessive sweating, evaporation from the
skin, and respiration. The body requires more water due to these
factors and this makes us feel thirsty.

l38 O 30 ST - VT3 YT ST




11. WHAT PRECAUTIONS TO BE TAKEN
DURING SUMMER TO PREVENT DEHYDRATION

Hot and humid temperatures, especially where temperature
crosses over 40 degrees Celsius, can lead to heat stress. Here
are afew measures for preventing dehydration in such situations:

Stay hydrated. Drink water regularly
in between work. Eat fruits
or vegetables rich in water like
cucumber, watermelon, oranges, etc.

Wear comfortable clothes:
Avoid synthetic and tight-fitting clothes.

Ensure all windows are open to allow cross
ventilation & put on fans to aid in ventilation

Watch out for signs of
dehydration and urine color

Only if you are sweating excessively, consider
adding sugar and salt to your drinking water.
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12. REQUIREMENTS OF FACTORIES
ACT 1948 AND RULES ON DRINKING WATER

1. Provide adequate drinking water to all workers in appropriate
places

2. "Drinking water” should be marked in the language
understandable by the workers.

3. Drinking water areas shall not be within six meters of washrooms,
toilets, open sewers, spittoons, effluent, or any other source of
contamination.

The quantity of drinking water:

Drinking water availability in the factory must be at least five times
the daily requirement and readily available at all times.

Water storage

1. Drinking water containers or tanks should be placed in the
shade on high stands or platforms and covered with dust proof
covers.

2. Sufficient drainage systems should be made to carry the spilled
water.

3. Keep containers and tanks clean.
4. Water should be renewed at least once daily.

5. All practical measures should be taken to ensure that the water is
free from pollution.

Water cooling
In a factory with more than two hundred and fifty workers:

1. Drinking water supplied to workers shall be cooled by ice or any
other effective method during March 1*to June 30" of each year.

2. Cooled drinking water should be supplied in every canteen, dining
room, restrooms, and easily accessible places throughout the
factory.

3. Water stations should be protected from the weather and
adequately drained.

4. Each water station should be maintained in a clean and sanitary
condition.
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13. DRINKING WATER STANDARDS IN INDIA

IS ST10500 : 2012 Indian Standard DRINKING WATER -
SPECIFICATION prescribes the requirements and the methods of
sampling and test for drinking water.

Standard Download link
IS 10500 : 2012 http://cgwb.gov.in/Documents/\WW Q-
standards.pdf

TESTING THE QUALITY OF DRINKING WATER

Unsafe water can lead to many ailments and can be fatal.
Moreover, it can cause mass casualty situations which cause pain
and suffering. With this in mind, it is important to periodically
conduct water hygiene inspections and laboratory tests to ensure
the safety of drinking water.

When to check?

According to the central government's Drinking Water Quality
Monitoring & Surveillance Framework, once a month sanitary
inspection, six monthly bacteriological tests and yearly full-scale
testing needs to be done. In addition, if there is a high incidence of
waterborne infections or suspicion of chemical contamination,
tests should be carried outin between.

Standard Download link
Drinking Water Quality https://jalshakti-
Monitoring & Surveillance ddws.qgov.in/sites/default/files/\WVQMS-
Framework Framework.pdf
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What tests to be done? Basic tests

Characteristics

Requirements
Acceptable

limits

Permissible limits
in absence of
alternative source

10
1

12

13

14

15
16

pH

TDS

Turbidity

Chloride (As Cl)

Total Alkalinity as Calcium
Carbonate

Total Hardness (as
CaC03)

Sulphate (as SO4)
Iron (as Fe) *

Total Arsenic (as As)*
Fluoride (as F) *
Nitrate (as NO3)

Total coliform bacteria

E. Coli/ Thermotolerant
coliform bacteria

Free residual Chlorine

Colour
Odour

Advanced tests

In addition to the above tests, the next step is to conduct tests to
detect the presence of heavy metals, pesticides, drugs, and
radioactive elements in the body at least once a year.
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Milligram/ litre
NTU
Milligram/ litre

Milligram/ litre

Milligram/ litre

Milligram/ litre
Milligram/ litre
Milligram/ litre
Milligram/ litre
Milligram/ litre
Shall not be
detectable inany
100 ml of sample
Shall not be
detectable inany
100 ml of sample
Milligram!/ litre
Hazen units

6.5-8.5
500

250

200

200

200
1.0
0.01
1.0
45

0.2

5
Agreeable

No Relaxation
2000

5

1000

600

600

400
No Relaxation
No Relaxation
1.5
No Relaxation

1

15
Agreeable



14. SUMMARY

* Water is very important for life. A person may not survive
without water for more than 3 days.

+ Drinking water needs to be rendered safe before use. Boiling,
Chlorination, and Filtration are different methods used for this
purpose.

* Drinking unsafe water leads to many water-borne diseases
like Cholera, Typhoid, Diarrhea, Hepatitis, Dysentery, etc.

* For the body to function optimally, one must drink enough
water. An average healthy individual requires about 30ml/kg
body weight of water per day. For an average healthy adult, it
comes to around 2-liters of water (8 glasses) every day.

* However, one must drink more water when the water loss
from the body is more when the weather is hot & humid, when
engaged in physically intense activity, when there is during
fluid loss due to excessive sweating, diarrhea, vomiting or
when medically advised for other conditions.

* Drinking an adequate amount of safe water helps in
preventing diseases, increasing productivity, reducing the
economic burden due to illnesses, and improving the quality
of life.

* Not drinking an adequate amount of water leads to
dehydration which can be fatal when severe.

* Notdrinking enough water over a period of time increases the
occurrence of Kidney stones, Urinary tract infections,
Constipation, Premature skin aging, Allergies, Reduced
immunity which leads to various other infections and
diseases.
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Urine color can be used as an indicator of hydration. Colorless
to pale yellow color urine is an indicator of good hydration.
Dark-colored urine is a sign of dehydration.

Ensuring quality control of drinking water is of the highest
importance to providing safe drinking water. For this purpose,
a sanitary inspection of water source & delivery points to be
conducted monthly once, basic laboratory tests to be
conducted once in six months and full-scale water testing to
be conducted once a year.
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