


Water and Health

= 80% of sickness in the world is caused by inadequate water
supply or sanitation

= 40% of the world population does not have access to safe
drinking water

" |t is estimated that water-borne diseases kill 25,000 people per
day

" |n many populated areas of the world, water-borne diseases
represent the leading cause of death
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Water Types

= Fresh Water: may come from either a surface or ground source, and typically
contains less than 1% sodium chloride. It may be either "hard" or "soft," i.e.,
either rich in calcium and magnesium

= Brackish Water: contains between 1 and 2.5% sodium chloride, either from
natural sources around otherwise fresh water or by dilution of seawater.

= Seawater: typically contains about 3.5% sodium chloride, although the
salinity may be weakened in some areas by dilution with fresh water or
concentrated by solar evaporation in others. Seawater is normally more
corrosive than fresh water because of the higher conductivity and the
penetrating power of the chloride ion through surface films on a metal.

= Distilled or Demineralized Water: The total mineral content of water can be
removed by either distillation or mixed-bed ion exchange.

= Potable Water: it is fresh water that is sanitized with oxidizing biocides such
as chlorine or ozone to kill bacteria and make it safe for drinking purposes.
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Saline in Water

= drinking water : 100 ppm

= restriction on drinking water : 500 ppm

= fresh water - limit drinking water : 1000 ppm

" [imit agriculture irrigation : 2000 ppm

= brackish water, mildly : 2000 - 5,000 ppm

" brackish water, moderately : 5000 - 15,000 ppm

» brackish water, heavily : 15,000 - 35,000 ppm

= sea water : 30,000 - 50,000 ppm (approx. 35,000)
" brine >50.000 ppm
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Sources of Drinking Water
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Ground-vs. Surface Water

Groundwater
v’ constant composition
v" high mineral content
v low turbidity
v’ low color
v low or no D.O.
v" high hardness

v’ high Fe, Mn
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Surface water

v’ variable composition
v" low mineral content
v" high turbidity

v’ colored

v D.O. present

v" low hardness

v taste and odor




Groundwater Supplies

uration
vater)

Volume of voids

Porosity =
y Total volume

Vi Ater s :
Specific yield = olume of water that will drain freely from a soil

Total volume of water 1n the soil
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CoeHicient of

Porosity Spec ific Yield Plrmluhili'hjr

Aquifer Material (%) (%) (m/s)

Clery 55 3 1 x 102
Loam 35 5 5x10°
Fine sand 45 10 3x 103
Medium sand 37 25 1 x 104
Coarse sand 30 25 8 x 104
Sand and gn:lw| 20 14 & x 104
Gravel 25 22 6 x 10-?

Source: Adapted from Davis, M., and D. Cornwell. 1991 hiroduciion to Environmental Engineering. MNew
York: McGraw-Hill. The McGraw-Hill Companies, Inc
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Surface Water Supplies

" The surface water is only 1.5% of the total fresh water and
most of the fresh water is the ground water.
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Potable Water

= Potable water is water that has been treated and disinfected so
that it is free from disease-producing organisms, poisonous
substances, chemical or biological agents, and radioactive
contaminants which make it unfit for human consumption or
other uses (safe to drink).

» Not necessarily aesthetically pleasing.
» Potability affected by microbes (e.g. Guardia, Cryptosporidium),
organic chemicals (e.g., chlordane, disinfection by-products),

heavy metals (e.g., cadmium, copper, lead, mercury) and
radionuclides.

M.saidan 10



Palatable Water

= Palatable water is water that is pleasing in appearance and taste.

“Undoubtedly, you have tasted water which have had some
unpleasant tastes or odors but were drinkable”

> Tastes and odors in water can be traced to a number of factors:

decaying organic matter;

living organisms;

iron, manganese and the metallic products of corrosion;
industrial waste pollution from substances such as phenol;
chlorination;

high mineral concentrations;

dissolved gases.
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Palatable water need not always be potable!
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Palatable and Potable

» The goal of municipal water treatment is to provide water that is
both palatable and potable

= Palatability and Potability regulated under Safe Drinking Water
Act

Palatability: Secondary Maximum Contaminant Levels (SMCLs)

Potability: Primary Maximum Contaminant Levels (MCLs) -(for

systems serving more than 25 persons per day for greater than 60
days per year)

M.saidan 12



MCLs For Drinking Water

FParameicr FPrimary Sccond ary Potential Effec
MCL MCL i

Ak imi v Mone Mone Alkahmty is muaiced by local rack type and reflects the chenmcal
moperties of dsolved candtiluenis

Arsenic 001 mgl None Arsemic is & carinogen.

Barium 2mgl MNone Can caune mcrease in blood e

 admium 000 mg None Can case lver EIF.

Calbeium Mone None

um 0.1 mgl Mone Can case allengic dermatitis.

Chloride 250 mg1 Mons Chlonde can affed taste, and can mdicale sall waber inbrusion.

Capper Limgl 1L.0mgl | In large doses, copper 1s dangerous lo infants and people with certain
metsbolic disorders. However, lack of copper intake causes anerma,

owth iphibi ion, and problems with blood cireul stion
Fluaride 4.0mgl 2.0 mgl E-m.rﬂ: N concentrabions above 4 mg] can caise helet al damage.
Fluoride in concentrations above 2 mg'l can cause staining.

Hard ness. Mone MNong Indcalecs the presence of dissolved wns i waler.

Iron Mone LM mgA | ron may contnbuie io bad tasie, pipe cloggmg, and clothes, tub, sink,
and tecth staining,

Lead La1S mg Mone Lead can cause newrological and phyvsical problems, especially

{action level) yoruty ¢ hikdren
| Magnesium MNone MNone

Mangancse None 005 mgd In large doses, manganess can caune headaches, apathy, imitabality,
insommia, md weakness of the legs. Long-term heavy exposure may
resul | in nervous syslem disorders

Mercury 0,002 myp Mong Can cause kidney damage.

Sitraie 10.0 mg Mone Mitrates and Mitrres can cause shortness of breath and “blue babwy
evndrome” in children under the age of & months

Nitrite 1.6 mgl MNone Mitrites and Nitmies can cause shoriness of breath and “bloe baby
syndrome” in children under the age of 6 monihs

pH MNone 6.5-H.5 Lioww pH (1 ess than 6.5} can contribute to the cormsivensss of waler

L - angl can allow leaching of impunties from into drink ing witer,

Selenium 005 mel Mone Too much selennam can causs har or Dngerna | loss, numbness m
fimgers o loss, and circulatory problems.

Silver Mone LI mgA | Siver can cause skin discolorstion [ Argyna) if mgesiad.
Addwionally, glver is used a5 an antibacterial agent in home water
ireatiment syssmas,

Sodimm None Mone Water softeners can contribuie lo the level of sodium i water,

fing Mone E0mgl More than 5.0 mg causes a metallic bitter taste and 25 - 40 mg

ey caune mauses and 'I'tl'l'llll'ﬂ.-ﬂ:




