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Water QualityWater QualityQ yQ y
Chemical, microbiological and Physical propertiesChemical, microbiological and Physical properties

W t lit i d t i d di tW t lit i d t i d di t    Water quality is determined according to purpose Water quality is determined according to purpose 
of use (of use (drinkingdrinking, , agricultureagriculture or or industrialindustrial))

Water used for certain purpose is compared withWater used for certain purpose is compared withWater used for certain purpose is compared with Water used for certain purpose is compared with 
standards for that type of water standards for that type of water 

Standards put into account not to affect negatively Standards put into account not to affect negatively 
public healthpublic health plant growthplant growth oror industrial processesindustrial processes
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public healthpublic health, , plant growthplant growth, or , or industrial processesindustrial processes



Water QualityWater Quality
of Drinking Waterof Drinking Waterof Drinking Waterof Drinking Water  

Drinking water:Drinking water: water used in houses, hotels, water used in houses, hotels, 
and institutions for drinking cookingand institutions for drinking cooking andandand institutions for drinking, cookingand institutions for drinking, cooking and and 
bathingbathing

Judgment:Judgment: safesafe or or notnot; ; through examining the through examining the 
chemical microbiological and physicalchemical microbiological and physicalchemical, microbiological and physical chemical, microbiological and physical 
propertiesproperties

First judgment:First judgment: through physical properties through physical properties 
(color odor taste and turbidity)(color odor taste and turbidity)(color, odor, taste, and turbidity)(color, odor, taste, and turbidity)

D i ki tD i ki t t d f l f d tit d f l f d ti
44

Drinking water:Drinking water: water used safely for domestic water used safely for domestic 
purposespurposes



Safety of Drinking WaterSafety of Drinking Watery gy g
Physical properties:Physical properties: taste, odor, color, taste, odor, color, 
t bidit H d t t )t bidit H d t t )turbidity, pH and temperature)turbidity, pH and temperature)

ًًChemical properties:Chemical properties: (TDS, Cl, NO(TDS, Cl, NO33, SO, SO44, , 
Ca,Ca, Mg, Na,Mg, Na, total hardness,total hardness, heavy metalsheavy metalsCa,Ca, Mg, Na,Mg, Na, total hardness, total hardness, heavy metalsheavy metals
((Fe, Cu, Zn, Pb, Hg, Cd, Ni…etcFe, Cu, Zn, Pb, Hg, Cd, Ni…etc) and ) and 
organic pollutantsorganic pollutantsorganic pollutantsorganic pollutants

Mi bi l i l tiMi bi l i l ti T t lT t lMicrobiological properties:Microbiological properties: Total Total 
coliforms, fecal coliforms, pathogenic coliforms, fecal coliforms, pathogenic 

i h l i hi h l i h
55

protozoa, Viruses, helminthsprotozoa, Viruses, helminths



Safety of Drinking WaterSafety of Drinking WaterSafety of Drinking WaterSafety of Drinking Water
D i ki t h ld hD i ki t h ld hDrinking water should have:Drinking water should have:

11-- Values of:Values of: turbidity, color, taste, and odor turbidity, color, taste, and odor 
within the acceptable levelwithin the acceptable level

22-- Free from pathogenic microbesFree from pathogenic microbes

33-- Concentration of chemical parameters andConcentration of chemical parameters and33 Concentration of chemical parameters and Concentration of chemical parameters and 
compounds within the acceptable levelcompounds within the acceptable level

66
44-- Free from any  corrosive agents or dyesFree from any  corrosive agents or dyes



Water quality of drinking waterWater quality of drinking waterWater quality of drinking waterWater quality of drinking water

Microbiological water quality:Microbiological water quality:Microbiological water quality:Microbiological water quality:

Important to judge whether water is safe for domesticImportant to judge whether water is safe for domesticImportant to judge whether water is safe for domestic Important to judge whether water is safe for domestic 
purposes or notpurposes or not

Gastrointestinal diseases caused by waterborne Gastrointestinal diseases caused by waterborne 
microbes such as:microbes such as: bacteriabacteria virusesviruses protozoaprotozoa parasitesparasitesmicrobes such as: microbes such as: bacteria, bacteria, virusesviruses, , protozoaprotozoa, , parasites parasites 
are the most common and widespread diseasesare the most common and widespread diseases
    
Chemical water qualityChemical water quality

What determines if water is safe for drinking purposes or not:What determines if water is safe for drinking purposes or not:What determines if water is safe for drinking purposes or not:What determines if water is safe for drinking purposes or not:

Increase of concentration of different ions that affects Increase of concentration of different ions that affects 
public healthpublic health
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public healthpublic health
Or cause color, taste, odor or hardnessOr cause color, taste, odor or hardness



Quality of water used for Quality of water used for 
irrigationirrigation

Water quality depends on its chemical, Water quality depends on its chemical, 
i bi l i l d h i l tii bi l i l d h i l timicrobiological and physical propertiesmicrobiological and physical properties

Indicators that determine the quality of Indicators that determine the quality of 
ate sed fo i igationate sed fo i igationwater used for irrigation:water used for irrigation:
1.1. water contents of salts water contents of salts -- salinitysalinity
2.2. water contents of chloride water contents of chloride -- toxicitytoxicity
3.3. water content of boronwater content of boron -- toxicitytoxicity

88

3.3. water content of boron water content of boron toxicitytoxicity
4.4. water content of sodium water content of sodium -- alkalinityalkalinity



Quality of water used for Quality of water used for 
irrigationirrigation

Water salinity:Water salinity:
Salinity affects osmotic pressure of the Salinity affects osmotic pressure of the 
soil solution in the root regionsoil solution in the root regionsoil solution in the root regionsoil solution in the root region

Types of salinity:Types of salinity:
1.1. Free use of water (<Free use of water (<450450 mg/l)mg/l)1.1. Free use of water (<Free use of water (<450 450 mg/l)mg/l)
2.2. Simple constrains (Simple constrains (450450--2000 2000 mg/l)mg/l)
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3.3. Strict constrains (>Strict constrains (>2000 2000 mg/l)mg/l)



Quality of water used for Quality of water used for 
irrigationirrigation

Water chloride:Water chloride:
d t l f l t h thd t l f l t h thdestroys leaves of plants when the destroys leaves of plants when the 
content reaches content reaches 00..55% of dry weight of % of dry weight of 
th l fth l fthe leaf.the leaf.

Types of water according to chloride:Types of water according to chloride:
11 Free use of water (<Free use of water (<142142 mg/l)mg/l)1.1. Free use of water (<Free use of water (<142 142 mg/l)mg/l)
2.2. Simple constrains (Simple constrains (142142--350 350 mg/l)mg/l)

1010

3.3. Strict constrains (>Strict constrains (>350 350 mg/l)mg/l)



Quality of water used for Quality of water used for 
irrigationirrigation

Water sodium:Water sodium:
ff t th il t t (lff t th il t t (laffects the soil structure (less affects the soil structure (less 

permeability, low aeration).permeability, low aeration).

Toxicity appears on old leavesToxicity appears on old leavesToxicity appears on old leaves Toxicity appears on old leaves 
(sensitive plants: citrus, beans..etc)(sensitive plants: citrus, beans..etc)

Enough calcium in the soil mitigates Enough calcium in the soil mitigates 
di t i itdi t i it

1111

sodium toxicitysodium toxicity



Quality of Treated WastewaterQuality of Treated WastewaterQuality of Treated WastewaterQuality of Treated Wastewater

Treated wastewaterTreated wastewater
in addition to chemical and physicalin addition to chemical and physicalin addition to chemical and physical in addition to chemical and physical 
properties, wastewater quality depends properties, wastewater quality depends 
mainly on:mainly on:mainly on:mainly on:

1.1. cysts of helminths; andcysts of helminths; and
2.2. fecal coliform bacteria.fecal coliform bacteria.

Quality of wastewater determines types of Quality of wastewater determines types of 
plants to be irrigated (edible cookedplants to be irrigated (edible cooked

1212

plants to be irrigated (edible, cooked,  plants to be irrigated (edible, cooked,  
fodders, cereals, trees, gardens)fodders, cereals, trees, gardens)



Water PollutionWater PollutionWater PollutionWater Pollution

Pollution:Pollution:
Any changes in water composition or waterAny changes in water composition or waterAny changes in water composition or water Any changes in water composition or water 
properties that adversely affect the properties that adversely affect the 
environment. environment. 

Water pollution:Water pollution:Water pollution:Water pollution:
Anything that adversely affects water and makes Anything that adversely affects water and makes 

it:it:it:it:
1.1. unsafe for domestic purposesunsafe for domestic purposes
22 unsafe for irrigation purposesunsafe for irrigation purposes

1313

2.2. unsafe for irrigation purposesunsafe for irrigation purposes
3.3. unsafe for husbandry.unsafe for husbandry.



Water PollutionWater PollutionWater PollutionWater Pollution

Types and degree of pollution:Types and degree of pollution:
this needs: chemical, physical and microbiological this needs: chemical, physical and microbiological 
tests.tests.

Why these tests?Why these tests?Why these tests?Why these tests?
11-- to evaluate whether water is safe or not  for drinking, to evaluate whether water is safe or not  for drinking, 

industrial, agricultural or tourism purposesindustrial, agricultural or tourism purposesindustrial, agricultural or tourism purposesindustrial, agricultural or tourism purposes

22-- to evaluate the type and degree of treatment to evaluate the type and degree of treatment yp gyp g
necessary to eliminate pollutantsnecessary to eliminate pollutants

1414

33-- to evaluate the efficiency of water treatmentto evaluate the efficiency of water treatment



Water PollutionWater PollutionWater PollutionWater Pollution

Sources of Water Pollution in WB:Sources of Water Pollution in WB:
1.1. Municipal wastewaterMunicipal wastewater
2.2. Ground water over pumpageGround water over pumpage
3.3. Industrial pollutionIndustrial pollution
4.4. Solid waste (leachate)Solid waste (leachate)
5.5. Agricultural activitiesAgricultural activities

S ttl t ( t t d lid t )S ttl t ( t t d lid t )6.6. Settlements (wastewater and solid waste)Settlements (wastewater and solid waste)

When pollutants gain access to water resources :When pollutants gain access to water resources :When pollutants gain access to water resources :When pollutants gain access to water resources :
(i) increase in nitrate concentration(i) increase in nitrate concentration
(ii) increase in total coliforms(ii) increase in total coliforms

1515

(ii) increase in total coliforms(ii) increase in total coliforms
(iii) increase in fecal coliforms(iii) increase in fecal coliforms



Water PollutionWater PollutionWater PollutionWater Pollution

Sources of Water Pollution in WB:Sources of Water Pollution in WB:
1.1. wastewater (leakage from sewers, cesspits, wastewater (leakage from sewers, cesspits, ( g , p ,( g , p ,

wadis, tankers evacuating wastewater, wadis, tankers evacuating wastewater, 
slaughterhouses)slaughterhouses)

2.2. Fertilizers and pesticides that reach the Fertilizers and pesticides that reach the 
aquifers through agriculture drainageaquifers through agriculture drainageaquifers through agriculture drainageaquifers through agriculture drainage

33 Using untreated wastewater for irrigationUsing untreated wastewater for irrigation3.3. Using untreated wastewater for irrigationUsing untreated wastewater for irrigation

44 Increase in salinity due to over utilization ofIncrease in salinity due to over utilization of
1616

4.4. Increase in salinity due to over utilization of Increase in salinity due to over utilization of 
groundwater (groundwater (ExhaustionExhaustion))



Water PollutionWater PollutionWater PollutionWater Pollution

Groundwater wells and springs Groundwater wells and springs 
ll ill ipollution :pollution :

1.1. Total coliformsTotal coliforms1.1. Total coliformsTotal coliforms
2.2. Fecal coliformsFecal coliforms
3.3. NitrateNitrate
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Water PollutionWater PollutionWater PollutionWater Pollution

Water hardness :Water hardness :
Ca++ & Mg++ ions in waterCa++ & Mg++ ions in waterCa++ & Mg++ ions in waterCa++ & Mg++ ions in water
react with soap to form Ca an Mg oleate.react with soap to form Ca an Mg oleate.

When using hard waters:When using hard waters:
Consumes more waterConsumes more waterConsumes more waterConsumes more water

Forms scales in boilers when Ca++ and Forms scales in boilers when Ca++ and 
Mg++ react with anions such as COMg++ react with anions such as CO33----Mg++ react with anions such as COMg++ react with anions such as CO33----

Hardness as CaCOHardness as CaCO3 3 <<75 75 mg/l soft, > mg/l soft, > 150 150 
mg/l hardmg/l hard

1818

mg/l hard.mg/l hard.



Water PollutionWater PollutionWater PollutionWater Pollution

Factors that determine groundwater Factors that determine groundwater 
suitability for drinking purposes:suitability for drinking purposes:

11-- presence of coliform bacteriapresence of coliform bacteria

22-- increase of Clincrease of Cl-- concentrationconcentration

33-- increase of NOincrease of NO33-- concentration concentration 

44-- increase of heavy metals concentrationincrease of heavy metals concentration
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Water QualityWater QualityWater QualityWater Quality

11-- Free from pathogensFree from pathogens
22-- Low turbidityLow turbidity22 Low turbidityLow turbidity
33-- Low salinityLow salinity
44 Free from taste and odor causing materialsFree from taste and odor causing materials44-- Free from taste and odor causing materialsFree from taste and odor causing materials
55-- Chemical and metallic contents do not Chemical and metallic contents do not 

adversely affect healthadversely affect healthadversely affect healthadversely affect health
66-- Free from materials that cause pipe rust and Free from materials that cause pipe rust and 

corrosioncorrosioncorrosion.corrosion.
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Microbiological Water QualityMicrobiological Water QualityMicrobiological Water QualityMicrobiological Water Quality

f b i i if b i i iPresence of bacteria, viruses or protozoa  in Presence of bacteria, viruses or protozoa  in 
water causes diseases (cholera, typhoid, water causes diseases (cholera, typhoid, 
dysentery, hepatitis etc..)dysentery, hepatitis etc..)dysentery, hepatitis etc..)dysentery, hepatitis etc..)

Pathogens could not be detected easily in waterPathogens could not be detected easily in waterg yg y

Indicators of contamination are being usedIndicators of contamination are being used

Results could be obtained easily and shortlyResults could be obtained easily and shortly
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Microbiological StandardsMicrobiological StandardsMicrobiological StandardsMicrobiological Standards

T t l lif ( /T t l lif ( /100100 l h i MFl h i MF1.1. Total coliform (zero/Total coliform (zero/100 100 ml when using MF ml when using MF 
method)method)

2.2. Fecal coliform (zero/Fecal coliform (zero/100 100 ml)ml)

3.3. Drinking water should be free from:Drinking water should be free from:

oo Pathogenic protozoaPathogenic protozoa
oo HelminthsHelminths
oo Fungi and algae related to health issuesFungi and algae related to health issuesg gg g
oo Intestinal virusesIntestinal viruses
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Physical StandardsPhysical StandardsPhysical StandardsPhysical Standards

Drinking water should have Drinking water should have 
turbidityturbidity, , colorcolor and and odorodor within within yy,,
the MCL standardsthe MCL standards

Using local marketed filters could Using local marketed filters could 
reduce the objectionablereduce the objectionablereduce the objectionable reduce the objectionable 
turbidity, color, and odor.turbidity, color, and odor.

2323



Physical StandardsPhysical StandardsPhysical StandardsPhysical Standards
PropertyProperty Accepted levelAccepted level Max. Cont.Max. Cont.p yp y pp Max. Cont. Max. Cont. 

Level Level 
(MCL)(MCL)( )( )

Taste (Taste (2020C)C) Accepted to majority of Accepted to majority of 
consumersconsumers

OdorOdor Accepted to majority of Accepted to majority of 
consumersconsumers

ColorColor 1010 units (platinum cobalt)units (platinum cobalt) 1515 unitsunitsColorColor 10 10 units (platinum cobalt)units (platinum cobalt) 15 15 unitsunits

TurbidityTurbidity 1 1 NTUNTU 5 5 NTUNTUyy

pHpH 66..55--88..55 99..55

2424
TemperatureTemperature 88--2525CC



Chemical StandardsChemical StandardsChemical StandardsChemical Standards

Drinking water should be free Drinking water should be free 
from any toxic materials such asfrom any toxic materials such asfrom any toxic materials such as from any toxic materials such as 
heavy metalsheavy metals and and dyesdyes

Composition should be within the Composition should be within the 
MCL standards especially, MCL standards especially, salinitysalinity
and and nitratenitrate..
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Chemical Standards Chemical Standards 
(Toxic elements)(Toxic elements)  

  ParameterParameter SymbolSymbol MCL (mg/l)MCL (mg/l)
LeadLead PbPb 00 0101LeadLead PbPb 00..0101

SeleniumSelenium SeSe 00..0101

ArsenicArsenic AA 00 0505ArsenicArsenic AsAs 00..0505

ChromiumChromium CrCr 00..0505

C idC id 00 0505CyanideCyanide CnCn 00..0505

CadmiumCadmium CdCd 00..005005

MercuryMercury HgHg 00..001001

AntimonyAntimony SbSb 00..005005

2626

NickelNickel NiNi 00..0505



Chemical StandardsChemical StandardsChemical Standards Chemical Standards 
(Compounds affecting health and water suitability)(Compounds affecting health and water suitability)

Element/CompoundElement/Compound SymbolSymbol A t bl L lA t bl L l MCLMCL T fT fElement/CompoundElement/Compound SymbolSymbol Acceptable Level Acceptable Level 
(mg/l)(mg/l)

MCL MCL 
(mg/l)(mg/l)

Type of Type of 
effecteffect

Total Disolves SolidsTotal Disolves Solids TDSTDS 500500 15001500 PalatablePalatable

Total HardnessTotal Hardness THTH (CaCO(CaCO33)) 100100 500500 PalatablePalatable

DetergentsDetergents ABSABS 00..55 11 PalatablePalatable  

AluminumAluminum AlAl 00..22 00..33 PalatablePalatable  

IronIron FeFe 00..33 11 PalatablePalatable

ManganeseManganese MnMn 00..11 00..22 PalatablePalatableاا

CopperCopper CuCu 11 11..55 PalatablePalatableاا

ZincZinc ZnZn 55 1515 PalatablePalatable

dd P l blP l blSodiumSodium NaNa 200200 400400 PalatablePalatable

NickelNickel NiNi 00..0505 00..11 ToxicToxicاا

ChlorideChloride ClCl 200200 400400 PalatablePalatable

FluorideFluoride FF 11 11..55 ToxicToxic

SulfateSulfate SOSO44 200200 500500 PalatablePalatable  

NitrateNitrate NONO33 4545 7070 ToxicToxic  

SilverSilver AgAg 00..0101 00..0505 ToxicToxic

ii 5050 120120 P l t blP l t bl

2727

MagnesiumMagnesium MgMg 5050 120120 PalatablePalatable

CalciumCalcium CaCa 100100 200200 PalatablePalatable

PotassiumPotassium KK 1010 1212 PalatablePalatable



Effects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCL
AluminiumAluminium (Al)(Al)Aluminium  Aluminium  (Al)(Al)
Related to Alzheimer’sRelated to Alzheimer’s

Arsenic Arsenic (As)(As)
Accumulate in the bodyAccumulate in the body

CarcinogenicCarcinogenicCarcinogenicCarcinogenic

Cadmium Cadmium (Cd)(Cd)( )( )
Accumulate in the bodyAccumulate in the body

Highly toxicHighly toxic
adverse changes in arteries of human kidneysadverse changes in arteries of human kidneysadverse changes in arteries of human kidneysadverse changes in arteries of human kidneys

linked with certain human cancerslinked with certain human cancers
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Effects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCL

C l iC l iCalciumCalcium (Ca)(Ca)
form harmful scales in boilers, pipes, and cocking utensilsform harmful scales in boilers, pipes, and cocking utensils

CaCOCaCO33 contributes to the total hardness of watercontributes to the total hardness of waterCaCOCaCO3 3 contributes to the total hardness of watercontributes to the total hardness of water

IronIron (Fe)(Fe)IronIron (Fe)(Fe)
cause staining of laundry and porcelaincause staining of laundry and porcelain

bittersweet taste  is detected at levels above bittersweet taste  is detected at levels above 1 1 mg/lmg/l

MagnesiumMagnesium (Mg)(Mg)
Important contributors to the water hardnessImportant contributors to the water hardnessImportant contributors to the water hardnessImportant contributors to the water hardness

forming scales in boilersforming scales in boilers
have a cathartic have a cathartic مسهلمسهل and diuretic and diuretic مدر للبولمدر للبول effecteffect
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Effects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCL

ManganeseManganese (Mn)(Mn)
cause objectionable stains tocause objectionable stains tocause objectionable stains to cause objectionable stains to 
laundry laundry 

MercuryMercury (Hg)(Hg)MercuryMercury (Hg)(Hg)
Accumulate in the food chainAccumulate in the food chain

very toxic and not allowed to very toxic and not allowed to 
exist in the environment or waterexist in the environment or water
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Effects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCL

S l iS l iSeleniumSelenium (Se)(Se)
toxic to animals and may be toxic to toxic to animals and may be toxic to 
hhhumanshumans

SilSil ( )( )SilverSilver (Ag)(Ag)
cause argyria, a permanent bluecause argyria, a permanent blue--

gray discoloration of the skin and eyesgray discoloration of the skin and eyesgray discoloration of the skin and eyes gray discoloration of the skin and eyes 
that causes a ghostly appearancethat causes a ghostly appearance

pathological changes in the kidneyspathological changes in the kidneyspathological changes in the kidneys, pathological changes in the kidneys, 
liver, and spleen liver, and spleen الطّحالالطّحال of ratsof rats

Toxic effects on fish in fresh waterToxic effects on fish in fresh water

3131

Toxic effects on fish in fresh water Toxic effects on fish in fresh water 
have been observed at conc. as low as have been observed at conc. as low as 
00..17 17 ug/lug/l



Effects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCL
Sodi mSodi mSodiumSodium ((Na)Na)
Ratio of sodium to total cations (SAR) is important in Ratio of sodium to total cations (SAR) is important in 
agriculture and human pathologyagriculture and human pathology

Soil permeability may be harmed by a high sodium Soil permeability may be harmed by a high sodium 
ratioratio

Persons afflicted with certain diseases require Persons afflicted with certain diseases require 
t ith l di t tit ith l di t tiwater with low sodium concentrationwater with low sodium concentration

VanadiumVanadium (V)(V)VanadiumVanadium (V)(V)
It plays a beneficial role in the prevention of heart diseaseIt plays a beneficial role in the prevention of heart disease

In New Mexico, with low heart disease cases, water In New Mexico, with low heart disease cases, water 
containedcontained 2020--150150 ug/lug/lcontained contained 2020 150 150 ug/lug/l

In a state where heart disease is high, water did not In a state where heart disease is high, water did not 
contain vanadiumcontain vanadium

Vanadium pentoxide dust causes gastrointestinal andVanadium pentoxide dust causes gastrointestinal and

3232

Vanadium pentoxide dust causes gastrointestinal and Vanadium pentoxide dust causes gastrointestinal and 
respiratory disturbancesrespiratory disturbances



Effects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCL

Zinc Zinc (Zn)(Zn)
It is essential and beneficial elementIt is essential and beneficial elementIt is essential and beneficial element It is essential and beneficial element 
in plant and animal growthin plant and animal growth

Concentrations above Concentrations above 5 5 mg/l mg/l 
can cause bitter taste and ancan cause bitter taste and ancan cause bitter taste and an can cause bitter taste and an 
opalescence opalescence تلألؤتلألؤ in alkaline watersin alkaline waters

3333



Effects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCLEffects of Exceeding MCL
ChlorideChloride (Cl(Cl ))ChlorideChloride (Cl(Cl--))
High conc. of ClHigh conc. of Cl-- may harm: metallic pipes and structures may harm: metallic pipes and structures 
and growing plants.and growing plants.

CyanideCyanide CNCN--
Highly toxicHighly toxicg yg y

FluorideFluoride FF--
FluorosisFluorosisFluorosisFluorosis

NitrateNitrate NONO33
Blue baby syndrome (methemoglobinemia)Blue baby syndrome (methemoglobinemia)

SulfateSulfate SOSO44-- --
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SulfateSulfate SOSO44
NaNa22(SO(SO44) and MgSO) and MgSO4 4 have cathartic effects.have cathartic effects.



55--day BOD testday BOD test55--day BOD testday BOD test

Bi h i l O D dBi h i l O D dBiochemical Oxygen DemandBiochemical Oxygen Demand

A f d bA f d bA measure of oxygen consumed by A measure of oxygen consumed by 
microorganisms under specific conditionsmicroorganisms under specific conditions

Measuring waste loadings to treatment Measuring waste loadings to treatment 
plants and evaluating the BODplants and evaluating the BOD--removalremovalplants and evaluating the BODplants and evaluating the BOD removal removal 
efficiency of treatment systemsefficiency of treatment systems

Test measures the molecular oxygen Test measures the molecular oxygen 
utilized during the utilized during the 55--day incubation day incubation 

i d f th bi h i l d d ti fi d f th bi h i l d d ti f
3535

period for the biochemical degradation of period for the biochemical degradation of 
organic material at organic material at 2020C.C.



CODCODCODCOD

Chemical Oxygen DemandChemical Oxygen Demand

Amount of a specific oxidant that Amount of a specific oxidant that pp
reacts with the sample under reacts with the sample under 
controlled conditionscontrolled conditionscontrolled conditionscontrolled conditions

A measurement of pollutants in A measurement of pollutants in 
wastewater and natural waters.wastewater and natural waters.
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