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Common Well Water Problems And Contaminants

• Scale and hard water: contains calcium and magnesium 
• Staining: If you notice red or orange staining, you likely have iron in your 

water. Blue-green staining can mean your water is slightly acidic or has a 
low pH, which can be damaging to your water pipes 

• Tastes and Odors: Unpleasant tastes and odors can make drinking your 
water difficult and can affect the smell and taste Hydrogen sulfide (sulfur 
smell), decayed vegetation, and other naturally-occurring substances can 
make well water taste and smell bad.

• Cloudy Water: Cloudy Water can be caused by dissolved solids, tannin, 
sand, or other substances that affect your water's clarity.
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https://resourcecenter.kinetico.com/common-water-problems/scale/
https://resourcecenter.kinetico.com/common-water-problems/rust-or-blue-green-staining/
https://resourcecenter.kinetico.com/common-water-problems/tastes-and-odors/
https://resourcecenter.kinetico.com/common-water-problems/cloudy-water/


Questions To Guide You In Well Water Treatment.
1. Is the water cloudy, tan, or rust colored?
If yes ,the water needs filtration.
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2. Does the water chemistry report show 
there is an excess of minerals or elements 
in the water that need to be removed?
I f  t h e  r e p o r t  i n d i c a t e d  e x c e s s i v e 
hardness, pH, iron, or other metals, you 
would need to add chemical treatment, 
w a t e r  s o f t e n e r s ,  o r  p H  a d j u s t m e n t . 
Treatment is needed if your water has a 
b a d  t a s t e  o r  s m e l l  o r  i s  e x c e s s i v e l y 
corrosive.
If  yes,  water need softener.
 If your answer is no, then proceed to 
question 3.
 
3. Does the chemistry report indicate that 
the water is high in dissolved solids, 
harmful metals such as arsenic, or trace 
o r g a n i c s ?

• If  yes, then you will probably need to 
perform reverse osmosis, iron filtration, 
and/or use activated carbon to clean up 
your water. Activated carbon filtration 
is often added after reverse osmosis 
treatment to “polish” the water of any 
remaining trace organics.
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4. Does the water need disinfection?
• After all required water treatment 

methods have been answered yes, 
we do or no we don’t need one of the 
a b o v e  s t e p s ,  t h e n  t h e  f i n a l 
t r e a t m e n t  t o  b e  c o n s i d e r e d  i s 
disinfection.

• B e c a u s e  w a t e r  t r e a t m e n t  c a n 
sometimes be a slow or low flow 
process, there will probably be a 
container to hold the treated water 
for later use. Anytime stored water 
i s  a l l o w e d  t o  s t a n d ,  i t  h a s  t h e 
potential to grow microorganisms. 
water disinfection is applied last. It 
is typically done through chemical 
c h l o r i n a t i o n  o r  u l t r a v i o l e t 
radiation.
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 Types of Crossflow Membrane-Filtration

Microfiltration Ultrafiltration Nanofiltration Reverse Osmosis

Range macro molec. Molecular sub molecular Ionic

Particle size [ Microns] 1.0 - 0.1 0.1 - 0.01 0.01 - 0.001 < 0.001

Removes
Susp. solids

Large  colloids
Bacteria

Proteins
Colloids
Organics

Pyrogens
Divalent ions

Virus

Small organics
Metals
Salts

Molecular Weight >100,000 10,000 – 100,000 200 - 20,000 < 300

Operating Pressure 60 kPa 60-600 kPa 1350-1750 kPa 1350-5550 kPa

Pretreatment needs Low Medium High High

Capital Cost Low Medium High High7/20/2023 7
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Filters & Units
Microfiltration And Ultrafiltration Systems
• What does microfiltration remove? 
MF membranes are available in pore sizes ranging from 0.1 to 10 μm. 
MF porosity is the highest in the membrane filtration family, with the 
result that MF membranes allow water, ions, dissolved organic material, 
small colloids, and viruses to pass through, while retaining larger 
contaminants such as:
 •Algae 
•Bacteria 
•Pathogenic protozoa
 •Sediment, including sand, clay, and complex metals/particles 
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• What does ultrafiltration remove?
 UF membranes are available in pore sizes ranging from 0.1 to 0.001 
μm. Owing to the smaller pore size of its membranes, UF removes a 
more comprehensive range of contaminants than MF does, while 
leaving behind ions and organic compounds of low molecular weight. 
UF is suited for removal of very fine particles, including: 
•Endotoxins 
•Plastics 
•Proteins 
•Silica
 •Silt
 •Smog 
•Viruses

7/20/2023 11



• How does MF/UF work?
 MF and UF physically separate solids from liquid streams based on the 
principle of size-exclusion. As a feed stream is passed through the MF/UF 
membrane, any solids that are too large to pass through the membrane’s 
pores are retained, while any liquid or small particles are permitted to 
flow through. In either MF or UF, the portion of the feed stream that has 
passed through the filter membrane is referred to as the filtrate or 
permeate, while the remainder is known as the retentate. Depending 
upon the industrial application at hand, filtrate and/or retentate may 
each be directed to other systems, as appropriate, for waste treatment, 
or purification through RO.
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Softener unit

• A water softener is a filtration system that removes hardness-causing calcium and magnesium 
minerals from your water through a process called ion exchange.

 
• a water softener removes calcium and magnesium from water through a process called ion 

exchange. when the hard water enters into the mineral tank, it flows through a bed of spherical 
resin beads. These plastic beads, usually made from polystyrene, are charged with a sodium ion. 
The resin beads are anions, meaning they have a negative charge. The calcium and magnesium 
minerals have a positive charge, making them cations. Since opposite charges attract, the negative 
charge of the minerals is attracted to the positive charge of the resin beads. As the hard water 
passes through the resin, the beads grab ahold of the mineral ions and remove them from the 
water. When the bead seizes the mineral ion, the sodium ion is released. The column of resin 
strips all the hardness out of the water as it passes through the mineral tank, and softened water 
flows out. 
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Softener unit
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 Pre-treatment for RO: 

•  Flocculation

• Lime Softening

• Decarbonization  (Ion Exchange)

• Softening

• Filtration

• Ultrafiltration
7/20/2023 17



How does Reverse Osmosis work? 

The amount of pressure required depends on the salt concentration of the feed 
water.
 feed water : good water and bad water.
The ‘bad’ water is the water that contains all the contaminants that were unable to 
pass through the RO membrane and is known as the concentrate, reject, or brine. 
Permeate is the water that was pushed 
through the RO membrane and
 contains very little contaminants. 
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What will Reverse Osmosis remove from water? 

• Reverse Osmosis can remove 95-99% of the dissolved salts (ions), 
particles, colloids, organics, bacteria, and pyrogens from the feed 
water. An RO membrane rejects contaminants based on their size and 
charge.

• Because an RO system does not remove gases, the permeate water 
can have a slightly lower than normal pH level depending on CO2 
levels in the feed water as the CO2 is converted to carbonic acid. 
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Water  Quality  Comparisons

600 ppm  TDS
FEEDWATER

RO  TREATED  ONLY

REVERSE  OSMOSIS

DEMIN  TREATED  ONLY

CATION  EXCHANGER ANION  EXCHANGER

RO  +  DEMIN  TREATED

CATION  EXCHANGER ANION  EXCHANGER
REVERSE  OSMOSIS

SOFTENER  +  RO  TREATED

FILTER SOFTENER REVERSE  OSMOSIS

30 ppm  TDS

6 ppm TDS

<1 ppm TDS

30 ppm  TDS
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The Difference Between A 1 And 2 Stage RO System 

• Difference between a 1 and 2 stage RO System In a one stage RO system, 
the feed water enters the RO system as one stream and exits the RO as 
either concentrate or permeate water. 

• In a two-stage system the concentrate (or reject) from the first stage 
then becomes the feed water to the second stage. The permeate water 
is collected from the first stage is combined with permeate water from 
the second stage. Additional stages increase the recovery from the 
system. 
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The difference between a single pass and a double 
pass RO system
• The difference between a single pass RO system and a double pass RO system is that 

with a double pass RO, the permeate from the first pass (first RO) becomes the feed 
water to the second pass (or second RO) which ends up producing a much higher 
quality permeate because it has essentially gone through two RO systems.

  
• The  double pass system also allows the opportunity to remove carbon dioxide gas 

from the permeate by injecting caustic between the first and second pass. C02 is 
undesirable when you have mixed bed ion exchange resin beds after the RO. By 
adding caustic after the first pass, you increase the pH of the first pass permeate 
water and convert C02 to bicarbonate (HCO-) and carbonate (CO-2) for better 
rejection by the RO membranes in the second pass. 

7/20/2023 24



7/20/2023 25



ايئاال ارااآ ا عاونْ 

 قق للاهسنيلم رلبسنيل مقيطل لاالبسنيل إيقطل لابسنيلإ رببآلا مسقنت
 حطسل  رابآلا

ا ترلاابلمسقطليييل (Water table wellا رلا  رلي  إبلإقبنلا إنالإالمسقطلقنإتطل تإينآلو
إقطسآلوسإنا ل ايساالإق ا ل منلا إينآلارلقن طل بلل حطيبلا سميلإ ناينل إق ا ل منل

ا إينآلا ماارل لاإ ناينل تلطملا ماا
 حطسل  رابللا

ا رلا  رل   إبلإقبنلا إينآلإالمسقطلقنإتطل تإينآل ترلا إنطلسريبآلاإقسايآلسيالمسق يال ييل
إقطس يالوسإنم يا ل ا نبآلإنل سااليقيطلسن إينآلاا  إي لاهسنيلا رإيقطلسربللا  تاالإين بنلإال
ا قنقيطلا سس ييا اميطلواذإيلا ساليقبالارلاهسنيلا  مقيط  لاسس للسنقبانللا إنالسا ينلارل

سرلبنلباالا قنمطل   ببللا متإسنتلواهسنيلا ي اا يط ا
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 حطسل  الرا آلا
 رلاهسنيلا  رل  طسالإالمسقطلإ نإيطل  ساالا إينآلا ماايطلايبنل قتللطملا ترلإالا لطملا ماال ايي طال منلا إنا

لارلا سميلم رلإ  االا ترلإالا مسقنتلا إقيمطلسن سميل ا سآلا قاللإالا سنيليقق للم رلقا يال إن 

Following Artesian well طسل  لرا آلا بر رلب 
ا رلاهسنيلا  رل ساالا إينآلايبنلإريلطل لطملسنفلي س لاي طنللا إنالم رلاا طلا سميل قبلإ  اال منلاذيالاال

ا ترلاذإيلا ساليطقرل الا  رإنبلمتإسنتل  ق لا إينآلإالا سمي

Non-following Artesian well طسل  لرا آلا زلل بر رلا 
ا رلاهسنيلا  رل ل  ريالا إينآلا ماايطلايبنل لطملسنفلي س لاي طنللا إنالم رل منلاذيال سبلي س لاي طنللا إنال

م رلإق ا لالبلإال منلاذيال لاذإيلا سالي  ت للإرطلا  ببللا متإسنتل   بياسلا إينآلإالا سميا
اهسنيلإ رببآلا مسقنت

ا رلاهسنيلا  رل ب يطل بآلمسقنتلقنإتطل تإينآ إإنليابالم رل ينبآل سيفلا سميل ا ق يالبااتلا إينآلس س لاب هف
لقا يطلا إينآلارلا مسقنتلا قنإتطلا إب تطط
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Thank you
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