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Day 17 Notes 

Introduction to Dual Media Filters 
Definition and Overview 
Dual media filters, also known as dual-media filtration systems, are a type of filtration technology 
used in various water and wastewater treatment processes. These filters utilize two layers of media 
with diƯerent properties to enhance the removal of particulates, turbidity, and other impurities from 
water. The most common configuration includes a layer of anthracite coal and a layer of sand. The 
anthracite layer, being less dense, lies on top of the sand layer. 

 

The primary function of dual media filters is to increase the depth of filtration and improve the 
quality of treated water. This design allows for better removal of suspended solids and 
contaminants compared to single media filters. The dual layers eƯectively capture a wider range of 
particle sizes, improving the overall eƯiciency and eƯectiveness of the filtration process. 

 

దŵందŵ మ�ధŪమ Ĵిలśరųక¡ పĸ�చయం 

ǵరŵచనం మĸ�య� అవలĐకనం 

దŵందŵ మ�ధŪమ Ĵిలśర ų  (Dual Media Filters), Ȉట�ǵ దŵందŵ మ�ధŪమ వడǷč త వŪవసšల¡ (dual-media 

filtration systems) అǵ క¥Ĭ� ĳలి¡ȎాŠ ర , ఇȇ ȇȇధ Ƕర  మĸ�య� మ�ర గ�Ƕట� ȉİ�ţ  పƔĥ�ƘయలలĐ ఉపȂĦ�ంĨే 

ఒక రకĶ¸Ûన వడǷč త ȎాంĥÃǳకత. ఈ Ĵిలśర ų  Ƕట� నుంĬ� కణర¤ప పİ�ĸాš ల¡, మĬ�ŝతనం మĸ�య� ఇతర మȃĲ�లను 

ĮúలĦ�ంచĬ�ǵŤ Ķ¸ర గ�పరచĬ�ǵĥ� ȇǻనŤ లǖణ�లĮČ క¥Ĭ�న ĸ²ండ¦ మ�ధŪమ Ƿû రలను ఉపȂĦ�ȎాŠ ķ. అతŪంత 

Ȏాı�రణ అమĸ�కలĐ ఆంతƔĽ¿ȫౖ బý గ�œ  Ƿû ర మĸ�య� ఇసుక Ƿû ర ఉంట�ķ. ఆంతƔĽ¿ȫౖ Ƿû ర, తక¡Őవ ȎాందƔత కȃĦ� 

ఉండటం వలన, ఇసుక Ƿû ర ĳ¿నౖ ఉంట�ంİ�. 

దŵందŵ మ�ధŪమ Ĵిలśరų ǷƔా థǽక ȇı� వడǷč త లĐత§ను ĳ¿ంచడం మĸ�య� ȉİ�ţ  ĨేĽని Ƕట� Ĳ�ణŪతను 

Ķ¸ర గ�పరచడం. ఈ ర¤పకలťన ఏక మ�ధŪమ ĴలిśరųĮČ Ƿč ȃĽÐŠ  Įȃేయ�Ĭే ఘన పİ�ĸాš ల¡ మĸ�య� ĥాల¡షŪ 

ĥారĥాలను Ķర̧ Ħాœ  ĮúలĦ�ంచĬ�ǵĥ� అనుమǳసుŠ ంİ�. దŵందŵ Ƿû రల¡ ȇసŠ ృత ĻÑƘణ� కణ పĸ�మ�ణ�లను సమరšవంతంĦా 

పట�ś క¡ంట�ķ, తİ�ŵĸా వడǷč త పƔĥ�Ƙయ ȁకŐ ǿతŠం Ȏామరšƺం మĸ�య� పƔĵ�వȌలతను Ķర̧ గ�పర ȎాŠ ķ. 

 



Historical Development 
The development of dual media filters can be traced back to advancements in water treatment 
technologies in the early to mid-20th century. Early water filtration systems primarily used single 
media, such as sand. However, as the demand for cleaner and safer water grew, limitations in 
single media filtration systems became apparent, particularly in their ability to handle high levels of 
turbidity and diverse particulate matter. 

 

The introduction of dual media filtration was driven by the need to improve filtration eƯiciency and 
water quality. By the 1950s and 1960s, the use of dual media filters became more widespread as 
research and practical applications demonstrated their advantages over single media filters. The 
combination of anthracite and sand became a standard due to the complementary properties of 
these materials. Anthracite's larger particle size and irregular shape allow for better initial capture 
of larger particles, while the finer sand layer provides a secondary filtration stage, trapping smaller 
particles. 

 

Ĩ�ĸ�తƔక అǻవృİ�ţ  

దŵందŵ మ�ధŪమ Ĵిలśరų అǻవృİ�ţǵ 20వ శĮ�బŢం ǷƔా రంభం నుంĬ� మధŪĥాలంలĐ Ƕట� ȉİ�ţ  ȎాంĥÃǳకతలలĐ వǩŖన 

పĸĆగత§లలĐ గ�ĸ�ŠంచవచుŖ. ǷƔా రంభ Ƕట� వడǷč త వŪవసšల¡ పƔı�నంĦా ఇసుక వంట� ఏక మ�ధŪమ�ǵŤ 

ఉపȂĦ�ంĨ�ķ. అķĮే, పĸ�ȉభƔĶ¸Ûన మĸ�య� సురǘ�తĶ¸Ûన Ƕట�ĥ� Ĭ�మ�ంȭ ĳ¿ĸ�ĦÃĥóİ�Ţ , ఏక మ�ధŪమ వడǷč త 

వŪవసšలలĐǵ పĸ�ǽత§ల¡ సťషśమయ�Ūķ, మ�ఖŪంĦా అı�క Ȏాš ķ మĬ�ŝతనం మĸ�య� ȇǻనŤ కణర¤ప 

పİ�ĸాš లను ǵరŵľ�ంచగల ĺాట� ȎామరšƺంలĐ. 

వడǷč త Ȏామĸాš ƺǵŤ మĸ�య� Ƕట� Ĳ�ణŪతను Ķ¸ర గ�పరచవలĽని అవసరం వలన దŵందŵ మ�ధŪమ వడǷč త 

పĸ�చయం ĨయేబĬ�ంİ�. 1950ల¡ మĸ�య� 1960ల Ĳ�ట�ĥ�, పĸ�ĻĒధన మĸ�య� ఆచరణ�తũక అనువరŠĲ�ల¡ ఏక 

మ�ధŪమ Ĵిలśరų కంటÎ ĺాట� పƔȂజĲ�లను పƔదĸ�ŶంచడంĮČ దŵందŵ మ�ధŪమ Ĵిలśరų ĺాడకం మĸ�ంత ȇసŠ ృతంĦా 

మ�ĸ�ంİ�. ఈ పİ�ĸాš ల ప®రక లǖణ�ల ĥారణంĦా ఆంతƔĽ¿ౖȫ మĸ�య� ఇసుక కలķక ఒక పƔమ�ణంĦా మ�ĸ�ంİ�. 

ఆంతƔĽ¿ౖȫ ȁకŐ ĳ¿దŢ  కణ పĸ�మ�ణం మĸ�య� కƘమరľ�త ఆĥారం ĳ¿దŢ  కణ�లను Ķర̧ Ħాœ  ǷƔా థǽకంĦా 

పట�ś ĥąవĬ�ǵĥ� అనుమǳȎాŠ ķ, అķĮ ేసనŤǵ ఇసుక Ƿû ర İ�ŵǴయ వడǷč త దశను అంİ�ంǩ, ǩనŤ కణ�లను 

బంı�సుŠ ంİ�. 

 

 

 



Importance in Wastewater Treatment 
Dual media filters play a crucial role in modern wastewater treatment for several reasons: 

 

Enhanced Filtration EƯiciency: The dual-layer system eƯectively captures a wide range of particle 
sizes, resulting in higher quality eƯluent. This is particularly important in wastewater treatment, 
where the removal of suspended solids, organic matter, and other contaminants is critical. 

 

Extended Filter Run Times: By distributing the filtration load across two media layers, dual media 
filters can operate for longer periods between backwashing cycles. This reduces operational costs 
and increases the overall eƯiciency of the treatment process. 

 

Improved Turbidity Removal: The anthracite layer captures larger particles and reduces the turbidity 
of the water before it reaches the finer sand layer. This two-stage process results in significantly 
lower turbidity levels in the treated water, which is essential for meeting regulatory standards and 
protecting downstream processes. 

 

Versatility: Dual media filters are versatile and can be used in various stages of water and 
wastewater treatment, including pre-treatment, primary filtration, and tertiary treatment. They are 
suitable for municipal, industrial, and commercial applications. 

 

Cost-EƯectiveness: By improving filtration eƯiciency and reducing the frequency of maintenance 
activities, dual media filters oƯer a cost-eƯective solution for water and wastewater treatment 
facilities. The longevity of the filter media and the extended operational periods contribute to lower 
overall treatment costs. 

 

In summary, dual media filters represent a significant advancement in filtration technology, oƯering 
improved performance, eƯiciency, and cost-eƯectiveness. Their importance in wastewater 
treatment is underscored by their ability to produce high-quality eƯluent, reduce operational costs, 
and adapt to a wide range of applications. 

మ�ర గ�Ƕట� ȉİ�ţలĐ ǷƔా మ�ఖŪత 

ఆధుǵక మ�ర గ�Ƕట� ȉİ�ţలĐ దŵందŵ మ�ధŪమ Ĵలిśర ų  అĲÂక ĥారణ�ల వలų  ĥ�లక ǷాతƔ Ƿč ļిȎాŠ ķ: 

 Ķ̧ర Ħ²Óన వడǷč త Ȏామరšƺం: దŵందŵ-Ƿû ర వŪవసš ȇసŠ ృత ĻÑƘణ� కణ పĸ�మ�ణ�లను సమరšవంతంĦా 

పట�ś క¡ంట�ంİ�, ఫȃతంĦా అı�క Ĳ�ణŪత గల ȉİ�ţ  ĨయేబĬ�న Ƕర  (eƯluent) లǻసుŠ ంİ�. Įȃేయ�Ĭే ఘన 



పİ�ĸాš ల¡, ĽÐంİ�Ɣయ పİ�రšం మĸ�య� ఇతర ĥాల¡షŪ ĥారĥాలను ĮúలĦ�ంచడం ĥ�లకĶ¸Ûన మ�ర గ�Ƕట� 

ȉİ�ţలĐ ఇİ� మ�ఖŪంĦా మ�ఖŪం. 

 Ƿû Ĭ�Ħ�ంచబĬ�న ĴిలśȻ రȴ సమయ�ల¡: వడǷč త ĵ�ĸాǵŤ ĸ²ండ¦ మ�ధŪమ Ƿû రల మధŪ పంĳిణ� Ĩయేడం 

İ�ŵĸా, దŵందŵ మ�ధŪమ Ĵలిśర ų  బ�Ūȡ ĺాļింȣ చĥƘా ల మధŪ ఎక¡Őవ ĥాలం పǵĨేయగలవ. ఇİ� ǵరŵహణ 

ఖర Ŗలను తĦ�œసుŠ ంİ� మĸ�య� ȉİ�ţ  పƔĥ�Ƙయ ȁకŐ ǿతŠం Ȏామĸాš ƺǵŤ ĳ¿ంచుత§ంİ�. 

 Ķ̧ర Ħ²Óన మĬ�ŝతనం ĮúలĦ�ంప: ఆంతƔĽ¿ȫౖ Ƿû ర ĳ¿దŢ  కణ�లను పట�ś క¡ంట�ంİ� మĸ�య� Ƕర  సనŤǵ ఇసుక 

Ƿû రను ĨేĸÃ మ�ందు İ�ǵ మĬ�ŝతĲ�ǵŤ తĦ�œసుŠ ంİ�. ఈ ĸ²ండ¦-దశల పƔĥ�Ƙయ వలన ȉİ�ţ  ĨĽేిన Ƕట�లĐ 

గణǶయంĦా తక¡Őవ మĬ�ŝతనం Ȏాš ķల¡ ఉంట�ķ, ఇİ� ǵయంతƔణ పƔమ�ణ�లను అందుĥąవĬ�ǵĥ� 

మĸ�య� తదుపĸ� పƔĥ�Ƙయలను రǘ�ంచĬ�ǵĥ� అవసరం. 

 ĺ±ౖȇధŪత: దŵందŵ మ�ధŪమ Ĵలిśర ų  బహ¯మ�ఖ పƔజŚను కȃĦ� ఉంట�ķ మĸ�య� ప®రŵ-ȉİ�ţ , ǷƔా థǽక 

వడǷč త మĸ�య� తృǴయ ȉİ�ţ  వంట� Ƕర  మĸ�య� మ�ర గ�Ƕట� ȉİ�ţ  ȁకŐ ȇȇధ దశలలĐ 

ఉపȂĦ�ంచబడĮ�ķ. ఇȇ పరǷాలక, Ƿాĸ�ĻƘా ǽక మĸ�య� ĺాణ�జŪ అనువరŠĲ�లక¡ అనుక¥లంĦా 

ఉంట�ķ. 

 ఖర Ŗ-Ȏామరšƺం: వడǷč త Ȏామĸాš ƺǵŤ Ķ¸ర గ�పరచడం మĸ�య� ǵరŵహణ ĥారŪకల�Ƿాల తరచుదĲ�ǵŤ 

తĦ�œంచడం İ�ŵĸా, దŵందŵ మ�ధŪమ Ĵలిśర ų  Ƕర  మĸ�య� మ�ర గ�Ƕట� ȉİ�ţ  ȎĝకĸాŪలక¡ ఖర Ŗ-

సమరšవంతĶ¸Ûన పĸ�ȍాŐĸాǵŤ అంİ�ȎాŠ ķ. ĴలిśȻ మ�ధŪమం ȁకŐ İ�ĸŔా య�వ మĸ�య� Ƿû Ĭ�Ħ�ంచబĬ�న 

ǵరŵహణ ĥాల�ల¡ ǿతŠం ȉİ�ţ  ఖర Ŗలను తĦ�œంచĬ�ǵĥ� İోహదం ĨేȎాŠ ķ. 

ȎాĸాంశంలĐ, దŵందŵ మ�ధŪమ Ĵలిśర ų  వడǷč త ȎాంĥÃǳకతలĐ గణǶయĶ¸Ûన పĸĆగǳǵ సూǩȎాŠ ķ, ఇȇ Ķర̧ Ħ²Óన 

పǵǴర , Ȏామరšƺం మĸ�య� ఖర Ŗ-Ȏామĸాš ƺǵŤ అంİ�ȎాŠ ķ. అı�క-Ĳ�ణŪత గల ȉİ�ţ  Ƕట�ǵ ఉతťǳŠ  Ĩయేగల, 

ǵరŵహణ ఖర Ŗలను తĦ�œంచగల మĸ�య� ȇసŠ ృత ĻÑƘణ� అనువరŠĲ�లక¡ అనుగ�ణంĦా మ�రగల ĺాట� Ȏామరšƺం İ�ŵĸా 

మ�ర గ�Ƕట� ȉİ�ţలĐ ĺాట� ǷƔా మ�ఖŪత Ĳùĥ�Ő Ĩపెťబడ¦త§ంİ�. 

 

 

 

 

 

 

 



Dual media filters are an essential component in water treatment systems, providing a higher 
filtration rate and better removal of contaminants compared to single media filters. They typically 
consist of two layers of diƯerent types of filtration media, each with specific characteristics that 
enhance the overall filtration process. Here’s a detailed look at the components of dual media 
filters: 

Ƕట� ȉİ�ţ  వŪవసšలలĐ దŵందŵ మ�ధŪమ Ĵిలśర ų  ఒక మ�ఖŪĶ¸Ûన ĵ�గం, ఇȇ ఏక మ�ధŪమ ĴలిśరųĮČ Ƿč ȃĽÐŠ  అı�క 

వడǷč త ĸÃట�ను మĸ�య� ĥాల¡షŪ ĥారĥాల Ķర̧ Ħ²Óన ĮúలĦ�ంపను అంİ�ȎాŠ ķ. ఇȇ Ȏాı�రణంĦా ȇȇధ రĥాల 

వడǷč త మ�ధŪమ�ల ĸ²ండ¦ Ƿû రలను కȃĦ� ఉంట�ķ, పƔǳ ఒకŐట� ǿతŠం వడǷč త పƔĥ�Ƙయను Ķర̧ గ�పĸ�Ĩే ǵĸ�Ţషś 

లǖణ�లను కȃĦ� ఉంట�ంİ�. దŵందŵ మ�ధŪమ Ĵలిśరų ĵ�Ħాల గ�ĸ�ంǩ ఇకŐడ ȇవరంĦా Įలె¡సుక¡ంİ�ం: 

 

 

Components of Dual Media Filters 
Filtration Media 

Support Layers 

Gravel Support Beds 

Underdrain Systems 

Filtration Media 

The filtration media in dual media filters usually consist of two types: anthracite and sand. In some 
cases, a third layer, garnet, is added for enhanced performance. 

 

Types of Media 
Anthracite 

Sand 

Garnet 

Characteristics of Each Media Type 

Anthracite: 

 

Description: A type of hard, dense coal with a high carbon content. 

Characteristics: 

Larger particle size compared to sand. 



Low density. 

Angular shape, providing good porosity and mechanical strength. 

High capacity for removing organic contaminants and turbidity. 

Placed on top in the filter bed to capture larger particles. 

Sand: 

 

Description: A granular material composed of finely divided rock and mineral particles. 

Characteristics: 

Medium density. 

Smaller particle size compared to anthracite. 

EƯective for filtering out smaller suspended solids. 

Typically forms the middle layer in a dual media filter. 

Provides a polishing eƯect, enhancing overall filtration eƯiciency. 

Garnet: 

 

Description: A group of silicate minerals used as a high-density filtration medium. 

Characteristics: 

High density and hardness. 

Very fine particle size. 

Excellent for removing fine particulate matter. 

Often used as the bottom layer in a multi-media filter setup, providing superior fine particle 
filtration. 

Support Layers 

Support layers ensure the stability and proper functioning of the filtration media. They typically 
include: 

Gravel Support Beds: 

Function: Support the filtration media, prevent the media from escaping into the underdrain 
system, and distribute the water flow evenly across the filter bed. 

Characteristics: 



Various sizes of gravel are layered, with larger gravel at the bottom and progressively smaller sizes 
toward the top. 

The layers prevent clogging and ensure proper drainage. 

దŵందŵ మ�ధŪమ Ĵిలśరų ĵ�Ħాల¡ 

 వడǷč త మ�ధŪమం 

 ఆı�ర Ƿû రల¡ 

 కంకర ఆı�ర ĳీīాల¡ 

 ĥ�Ƙంİ� Ƕట� Ƿార దల వŪవసšల¡ 

వడǷč త మ�ధŪమం 

దŵందŵ మ�ధŪమ ĴిలśరųలĐ వడǷč త మ�ధŪమం Ȏాı�రణంĦా ĸ²ండ¦ రĥాలను కȃĦ� ఉంట�ంİ�: ఆంతƔĽ¿ౖȫ మĸ�య� 

ఇసుక. ĥóǵŤ సందĸాŨలĐų , Ķర̧ Ħ²Óన పǵǴర  ĥąసం మ¢డవ Ƿû ర, Ħాĸ²Ťȫ, జćĬ�ంచబడ¦త§ంİ�. 

మ�ధŪమ రĥాల¡ 

 ఆంతƔĽ¿ౖȫ 

 ఇసుక 

 Ħాĸ²Ťȫ 

పƔǳ మ�ధŪమ రకం లǖణ�ల¡ 

ఆంతƔĽ¿ౖȫ: 

 ȇవరణ: అı�క ĥారŧȴ పĸ�మ�ణంĮČ క¥Ĭ�న ఒక రకĶ¸Ûన గట�ś, ȎాందƔతగల బý గ�œ . 

 లǖణ�ల¡:  

o ఇసుకĮČ Ƿč ȃĽÐŠ  ĳ¿దŢ  కణ పĸ�మ�ణం. 

o తక¡Őవ ȎాందƔత. 

o ĥąణ�య ఆĥారం, మంǩ సǩŗదƔత మĸ�య� య�ంǳƔక బల�ǵŤ అంİ�సుŠ ంİ�. 

o ĽÐంİ�Ɣయ ĥాల¡షŪ ĥారĥాల¡ మĸ�య� మĬ�ŝతనం ĮúలĦ�ంచడంలĐ అı�క Ȏామరšƺం. 

o ĳ¿దŢ  కణ�లను పట�ś ĥąవĬ�ǵĥ� ĴిలśȻ ĳీఠంలĐ ĳ¿ౖన ఉంచబడ¦త§ంİ�. 



ఇసుక: 

 ȇవరణ: సనŤĦా ȇభǭంచబĬ�న ĸాķ మĸ�య� ఖǵజ కణ�లĮČ క¥Ĭ�న కణ�ĥా పİ�రšం. 

 లǖణ�ల¡:  

o మధŪసš  ȎాందƔత. 

o ఆంతƔĽ¿ౖȫ ĮČ Ƿč ȃĽÐŠ  ǩనŤ కణ పĸ�మ�ణం. 

o ǩనŤ Įేȃయ�Ĭే ఘన పİ�ĸాš లను వడǷč యడంలĐ సమరšవంతĶ¸Ûనİ�. 

o Ȏాı�రణంĦా దŵందŵ మ�ధŪమ ĴలిśȻ లĐ మధŪ Ƿû రను ఏరťర సుŠ ంİ�. 

o Ķ¸ర గ�పĸ�Ĩ ేపƔĵ�ĺాǵŤ అంİ�సుŠ ంİ�, ǿతŠం వడǷč త Ȏామĸాš ƺǵŤ ĳ¿ంచుత§ంİ�. 

Ħాĸ²Ťȫ: 

 ȇవరణ: అı�క-ȎాందƔత గల వడǷč త మ�ధŪమంĦా ఉపȂĦ�ంĨే ĽిȃĥÃȫ ఖǵజ�ల సమ¢హం. 

 లǖణ�ల¡:  

o అı�క ȎాందƔత మĸ�య� ĥాī�నŪం. 

o Ĩ�ల� సనŤǵ కణ పĸ�మ�ణం. 

o సూǖũ కణ పİ�ĸాš లను ĮúలĦ�ంచడంలĐ అదుŨతĶ¸Ûనİ�. 

o తరచుĦా బహ¯ళ-మ�ధŪమ ĴలిśȻ అమĸ�కలĐ ĥ�Ƙంİ� Ƿû రĦా ఉపȂĦ�ంచబడ¦త§ంİ�, ఉనŤతĶ¸Ûన 

సూǖũ కణ వడǷč తను అంİ�సుŠ ంİ�. 

ఆı�ర Ƿû రల¡ 

ఆı�ర Ƿû రల¡ వడǷč త మ�ధŪమం ȁకŐ ĽిšరĮ�ŵǵŤ మĸ�య� సĸ²Óన పǵǴర ను ǵĸాţ ĸ�ȎాŠ ķ. Ȉట�లĐ Ȏాı�రణంĦా 

ఇȇ ఉంట�ķ: 

కంకర ఆı�ర ĳీīాల¡: 

 ȇı�: వడǷč త మ�ధŪమ�ǵĥ� ఆı�రం ఇవŵడం, మ�ధŪమం ĥ�Ƙంİ� Ƕట� Ƿార దల వŪవసšలĐĥ� Ƿč క¡ంĬ� 

ǵĸĆı�ంచడం, మĸ�య� Ƕట� పƔĺాȏǵŤ వడǷč త ĳఠీం అంతట� సమ�నంĦా పంĳణి� Ĩేయడం. 

 లǖణ�ల¡:  



o ȇȇధ పĸ�మ�ణ�ల కంకర Ƿû రల¡Ħా ĺÂయబĬ� ఉంట�ķ, ĳ¿దŢ  కంకర İ�గ�వన మĸ�య� ĳ¿ĥౖ� ĺ±ĹÍų  

ĥóİ�Ţ  కƘమంĦా ǩనŤ పĸ�మ�ణ�ల¡ ఉంట�ķ. 

o ఈ Ƿû రల¡ అడ¦ŝ పడట�ǵŤ ǵĺాĸ�ంǩ, సĸ²Óన Ƕట� Ƿార దలను ǵĸాţ ĸ�ȎాŠ ķ. 

 

Underdrain Systems 
Underdrain systems are crucial for maintaining the performance and longevity of dual media filters. 
They provide structural support, distribute backwash water, and collect filtered water. 

 

Types and Functions 

Perforated Pipe Systems: 

 

Description: Pipes with perforations or slits. 

Function: Allow for the even distribution and collection of water through the filter media. 

Application: Simple design, often used in smaller or less complex systems. 

Wedge Wire Screens: 

 

Description: Screens made from V-shaped wire wrapped around support rods. 

Function: Provide high strength, clog resistance, and eƯicient water flow. 

Application: Common in industrial applications where durability and performance are critical. 

False Floor Systems: 

 

Description: Raised floor panels with evenly spaced nozzles or orifices. 

Function: Ensure uniform distribution and collection of water, enhancing the eƯectiveness of 
backwashing. 

Application: Used in larger or more advanced filtration systems for optimal performance. 

Functions of Underdrain Systems 

Even Water Distribution: Ensure uniform flow across the filter bed during filtration and backwashing 
cycles. 

Support: Provide structural integrity to the filter bed, preventing media migration. 



Backwashing: Facilitate eƯective backwashing to clean the filter media and maintain filter 
performance. 

Conclusion 

Dual media filters utilize a combination of anthracite, sand, and sometimes garnet to improve water 
filtration eƯiciency. These filters rely on well-designed support layers, gravel beds, and 
sophisticated underdrain systems to ensure consistent performance, longevity, and ease of 
maintenance. Each component plays a vital role in the overall operation, contributing to the 
eƯective removal of contaminants and the provision of clean, safe water. 

 

ĥ�Ƙంİ� Ƕట� Ƿార దల వŪవసšల¡ (Underdrain Systems) 

దŵందŵ మ�ధŪమ Ĵిలśరų పǵǴర ను మĸ�య� İ�ĸŔా య�వను ǵరŵľ�ంచĬ�ǵĥ� ĥ�Ƙంİ� Ƕట� Ƿార దల వŪవసšల¡ ĥ�లకం. 

అȇ ǵĸాũణ�తũక ఆı�ĸాǵŤ అంİ�ȎాŠ ķ, బ�Ūȡ ĺాɁ Ƕట�ǵ పంĳణి� ĨేȎాŠ ķ మĸ�య� వడǷč Ľిన Ƕట�ǵ ĽÐకĸ�ȎాŠ ķ. 

రĥాల¡ మĸ�య� ȇధుల¡ 

 రంı�Ɣ ల¡ గల ĳ¿ౖప వŪవసšల¡ (Perforated Pipe Systems):  

o ȇవరణ: రంı�Ɣ ల¡ లÌİ� Ǫȃకల¡ ఉనŤ ĳ¿ౖపల¡. 

o ȇı�: వడǷč త మ�ధŪమం İ�ŵĸా Ƕట�ǵ సమ�నంĦా పంĳణి� ĨేయĬ�ǵĥ� మĸ�య� ĽÐకĸ�ంచĬ�ǵĥ� 

అనుమǳȎాŠ ķ. 

o అనువరŠనం: Ȏాı�రణ ర¤పకలťన, తరచుĦా ǩనŤ లÌİ� తక¡Őవ సంĥ�ųషś వŪవసšలలĐ 

ఉపȂĦ�ȎాŠ ర . 

 ĺ±ȭŘ  ĺ±ౖȻ Ľీźɗనుų  (Wedge Wire Screens):  

o ȇవరణ: ఆı�ర ĸాడų  చుట£ś  చుటśబĬ�న V-ఆĥారప ǴగĮČ ĨĽేిన Ľీźɗనుų . 

o ȇı�: అı�క బలం, అడ¦ŝ పĬ ేǵĸĆధకత మĸ�య� సమరšవంతĶ¸Ûన Ƕట� పƔĺాȏǵŤ అంİ�ȎాŠ ķ. 

o అనువరŠనం: మǵŤక మĸ�య� పǵǴర  ĥ�లకĶ¸Ûన Ƿాĸ�ĻƘా ǽక అనువరŠĲ�లలĐ Ȏాı�రణం. 

 ǸాȽŸ Șčų Ȼ వŪవసšల¡ (False Floor Systems):  

o ȇవరణ: సమ�న దూరంలĐ అమĸ�Ŗన Ĳ�ǭȽ ల¡ లÌİ� రంı�Ɣ ల¡ గల ఎĮెßŠన ĲÂల పలకల¡. 

o ȇı�: Ƕట�ǵ ఏకĸ�ǳĦా పంĳణి� Ĩేయడం మĸ�య� ĽÐకĸ�ంచడం, బ�Ūȡ ĺాļింȣ పƔĵ�ĺాǵŤ ĳ¿ంచడం. 



o అనువరŠనం: ఉతŠమ పǵǴర  ĥąసం ĳ¿దŢ  లÌİ� మĸ�ంత ఆధుǵక వడǷč త వŪవసšలలĐ 

ఉపȂĦ�ȎాŠ ర . 

ĥ�Ƙంİ� Ƕట� Ƿార దల వŪవసšల ȇధుల¡ 

 సమ�న Ƕట� పంĳిణ�: వడǷč త మĸ�య� బ�Ūȡ ĺాļింȣ చĥƘా ల సమయంలĐ వడǷč త ĳఠీం అంతట� ఏకĸ�ǳ 

పƔĺాȏǵŤ ǵĸాţ ĸ�ంచడం. 

 ఆı�రం: వడǷč త ĳīీాǵĥ� ǵĸాũణ సమగƘతను అంİ�ంచడం, మ�ధŪమం కదలక¡ంĬ� ǵĸĆı�ంచడం. 

 బ�Ūȡ ĺాļింȣ: వడǷč త మ�ధŪమ�ǵŤ ȉభƔపరచĬ�ǵĥ� మĸ�య� ĴలిśȻ పǵǴర ను ǵరŵľ�ంచĬ�ǵĥ� 

సమరšవంతĶ¸Ûన బ�Ūȡ ĺాļింȣ ను సులభతరం Ĩయేడం. 

మ�Ħ�ంప 

Ƕట� వడǷč త Ȏామĸాš ƺǵŤ Ķర̧ గ�పరచĬ�ǵĥ� దŵందŵ మ�ధŪమ Ĵలిśర ų  ఆంతƔĽ¿ȫౖ, ఇసుక, మĸ�య� ĥóǵŤȎార ų  

Ħాĸ²Ťȫ కలķకను ఉపȂĦ�ȎాŠ ķ. ఈ Ĵలిśర ų  ĽిšరĶ¸Ûన పǵǴర , İ�ĸŔా య�వ మĸ�య� ǵరŵహణ Ȏĝలĵ�ŪǵŤ 

ǵĸాţ ĸ�ంచĬ�ǵĥ� చకŐĦా ర¤Ƿû ంİ�ంǩన ఆı�ర Ƿû రల¡, కంకర ĳīీాల¡ మĸ�య� అధుĲ�తన ĥ�Ƙంİ� Ƕట� Ƿార దల 

వŪవసšలĳ¿ౖ ఆı�రపడĮ�ķ. పƔǳ ĵ�గం ǿతŠం పǵǴర లĐ ĥ�లక ǷాతƔ Ƿč ļసిుŠ ంİ�, ĥాల¡షŪ ĥారĥాల సమరšవంతĶ¸Ûన 

ĮúలĦ�ంపనక¡ మĸ�య� ȉభƔĶ¸Ûన, సురǘ�తĶ¸Ûన Ƕట�ǵ అంİ�ంచĬ�ǵĥ� İోహదం ĨసేుŠ ంİ�. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Filter Bed Design 
A filter bed is typically used in water treatment processes to remove particulate matter from water. 
The design of a filter bed must ensure eƯective removal of impurities while maintaining operational 
eƯiciency. 

 

Layer Thickness 
The filter bed is usually composed of multiple layers of granular materials. Each layer has a specific 
thickness, which is determined based on the desired filtration characteristics and the type of 
contaminants to be removed. 

 

Top Layer: This is usually composed of fine sand or anthracite. Thickness can range from 300 to 500 
mm. 

Intermediate Layers: These may consist of coarser sand or gravel. Thickness typically ranges from 
150 to 300 mm. 

Bottom Layer: Usually consists of the coarsest material, like gravel, which supports the finer layers 
above and ensures proper drainage. Thickness ranges from 150 to 300 mm. 

Grain Size Distribution 

The size of the grains in each layer is crucial for the filter's performance. The eƯective size (D10) and 
uniformity coeƯicient (UC) are commonly used parameters. 

 

EƯective Size (D10): The grain size at which 10% of the material by weight is finer. Typically, for sand 
filters, D10 ranges from 0.35 to 0.55 mm. 

Uniformity CoeƯicient (UC): The ratio of D60 (the grain size at which 60% of the material is finer) to 
D10. A UC of less than 1.5 is ideal for uniform granular media. 

Hydraulic Design 

Hydraulic design ensures that water flows uniformly through the filter bed, preventing short-
circuiting and clogging. 

 

Flow Rates 
The flow rate through the filter aƯects the filtration eƯiciency and the time between backwashes. 

 

Loading Rate: Typically ranges from 5 to 15 m³/m²/hr for rapid sand filters. 



Backwash Rate: Should be high enough to fluidize the bed and wash away trapped particles, 
typically 15 to 20 m³/m²/hr. 

Head Loss Calculations 

Head loss is the loss of pressure as water flows through the filter media. It needs to be minimized to 
ensure eƯicient operation. 

 

Initial Head Loss: Calculated using Darcy’s law or the Hazen-Williams equation. Initial head loss 
should be around 0.1 to 0.5 meters of water column. 

Terminal Head Loss: When the filter needs cleaning, often around 2.5 to 3 meters of water column. 

Filter Dimensions 
The dimensions of the filter bed depend on the desired flow rate and the space available. 

 

Height: Generally, the total bed height ranges from 1.5 to 2 meters. 

Diameter: For circular filters or length and width for rectangular filters are designed based on the 
required surface area. 

Height and Diameter 

The height and diameter (or length and width) must ensure suƯicient surface area for the desired 
flow rate while keeping the bed depth within operational limits. 

 

Surface Area Considerations 

The surface area of the filter is crucial to handle the volume of water to be treated. 

 

Surface Area (A): Calculated based on the flow rate and the loading rate. A = Q / LR, where Q is the 
flow rate and LR is the loading rate. 

Number of Filters: Often multiple filters are used to ensure continuous operation during 
backwashing cycles. 

Additional Considerations 

Support Gravel Layer: Ensures proper distribution of backwash water and supports the filter media. 
Typically 200-300 mm thick with progressively smaller grain sizes. 

Underdrain System: Located at the bottom of the filter to collect filtered water and distribute 
backwash water. Designs include perforated pipes, lateral nozzles, or false bottoms. 



Backwashing System: Critical for cleaning the filter media and restoring its capacity. Air scour and 
water wash are common methods. 

Conclusion 

Designing a filter bed requires careful consideration of the media properties, hydraulic design, and 
operational parameters to ensure eƯicient and eƯective filtration. Proper layer thickness, grain size 
distribution, and dimensions tailored to the specific water treatment needs are essential for 
optimal performance. 

 

ĴిలśȻ ĳీఠం ర¤పకలťన (Filter Bed Design) 

Ƕట� ȉİ�ţ  పƔĥ�ƘయలలĐ Ƕట� నుంĬ� కణర¤ప పİ�ĸాš లను ĮúలĦ�ంచĬ�ǵĥ� Ȏాı�రణంĦా ĴలిśȻ ĳఠీం ఉపȂĦ�ȎాŠ ర . 

ĴిలśȻ ĳీఠం ర¤పకలťన, ǵరŵహణ Ȏామĸాš ƺǵŤ ĥóనȎాĦ�సూŠ ĲÂ మȃĲ�లను సమరšవంతంĦా ĮúలĦ�ంĨలే� చూĬ�ȃ. 

Ƿû ర మందం (Layer Thickness) 

ĴిలśȻ ĳీఠం Ȏాı�రణంĦా కణ�ĥా పİ�ĸాš ల బహ¯ళ Ƿû రలĮČ క¥Ĭ� ఉంట�ంİ�. పƔǳ Ƿû ర ǵĸ�Ţషś మంİ�ǵŤ కȃĦ� 

ఉంట�ంİ�, ఇİ� ఆȋంǩన వడǷč త లǖణ�ల¡ మĸ�య� ĮúలĦ�ంĨ�ȃŸన ĥాల¡షŪ ĥారĥాల రకం ఆı�రంĦా 

ǵరşķంచబడ¦త§ంİ�. 

 ĳ¿ౖ Ƿû ర: ఇİ� Ȏాı�రణంĦా సనŤǵ ఇసుక లÌİ� ఆంతƔĽ¿ȫౖ ĮČ క¥Ĭ� ఉంట�ంİ�. మందం 300 నుంĬ� 500 ǽǾ 

వరక¡ ఉండవచుŖ. 

 మధŪంతర Ƿû రల¡: ఇȇ మ�తక ఇసుక లÌİ� కంకరను కȃĦ� ఉండవచుŖ. మందం Ȏాı�రణంĦా 150 నుంĬ� 

300 ǽǾ వరక¡ ఉంట�ంİ�. 

 İ�గ�వ Ƿû ర: Ȏాı�రణంĦా కంకర వంట� అతŪంత మ�తక పİ�రšంĮČ ఉంట�ంİ�, ఇİ� ĳ¿నౖ ఉనŤ సనŤǵ 

Ƿû రలక¡ ఆı�రం ఇసుŠ ంİ� మĸ�య� సĸ²Óన Ƕట� Ƿార దలను ǵĸాţ ĸ�సుŠ ంİ�. మందం 150 నుంĬ� 300 ǽǾ 

వరక¡ ఉంట�ంİ�. 

కణ పĸ�మ�ణ పంĳణి� (Grain Size Distribution) 

పƔǳ Ƿû రలĐǵ కణ�ల పĸ�మ�ణం ĴలిśȻ పǵǴర క¡ ĥ�లకం. పƔĵ�వవంతĶ¸Ûన పĸ�మ�ణం (D10) మĸ�య� ఏకర¤పత 

గ�ణకం (UC) Ȏాı�రణంĦా ఉపȂĦ�ంĨే Ƿాĸాǽత§ల¡. 

 పƔĵ�వవంతĶ̧Ûన పĸ�మ�ణం (D10): పİ�రšంలĐ 10% బర వ పƔĥారం సనŤĦా ఉంĬే కణ పĸ�మ�ణం. 

Ȏాı�రణంĦా, ఇసుక Ĵలిśరųక¡, D10 0.35 నుంĬ� 0.55 ǽǾ వరక¡ ఉంట�ంİ�. 



 ఏకర¤పత గ�ణకం (UC): D60 (పİ�రšంలĐ 60% బర వ పƔĥారం సనŤĦా ఉంĬే కణ పĸ�మ�ణం) క¡ D10 క¡ 

గల ǵషťǳŠ . ఏకĸ�ǳ కణ�ĥా మ�ధŪమ�ǵĥ� 1.5 కంటÎ తక¡Őవ UC ఆదరŶం. 

ľÁêĬ�Ɣ ȃȡ ర¤పకలťన (Hydraulic Design) 

ľÁêĬ�Ɣ ȃȡ ర¤పకలťన, Ƕర  ĴలిśȻ ĳఠీం İ�ŵĸా ఏకĸ�ǳĦా పƔవľ�ంĨలే� ĨసేుŠ ంİ�, ȍాȻś-సర¤Őƺట�ంȣ (తక¡Őవ మ�రœంలĐ 

పƔĺాహం) మĸ�య� అడ¦ŝ పడట�ǵŤ ǵĺాĸ�సుŠ ంİ�. 

పƔĺాహ ĸÃట�ų  (Flow Rates) ĴిలśȻ İ�ŵĸా పƔĺాహ ĸÃట� వడǷč త Ȏామĸాš ƺǵŤ మĸ�య� బ�Ūȡ ĺాɁ ల మధŪ 

సమయ�ǵŤ పƔĵ�ȇతం ĨసేుŠ ంİ�. 

 లĐĬ�ంȣ ĸÃట�: ĺÂగవంతĶ¸Ûన ఇసుక Ĵలిśరųక¡ Ȏాı�రణంĦా 5 నుంĬ� 15 Ǿ³/Ǿ²/గం వరక¡ ఉంట�ంİ�. 

 బ�Ūȡ ĺాɁ ĸÃట�: ĳīీాǵŤ Įేȃయ�Ĭలే� ĨయేĬ�ǵĥ� (ņ®ų ķĬైȨ) మĸ�య� ǩక¡Őక¡నŤ కణ�లను 

కĬ�Ħ�ĺÂయĬ�ǵĥ� తĦ�నంత ఎక¡ŐవĦా ఉంĬ�ȃ, Ȏాı�రణంĦా 15 నుంĬ� 20 Ǿ³/Ǿ²/గం వరక¡ ఉంట�ంİ�. 

ľÁȭ ల�ɂ గణనల¡ (Head Loss Calculations) ľÁȭ ల�ɂ అĲÂİ� వడǷč త మ�ధŪమం İ�ŵĸా Ƕర  

పƔవľ�ంĨటేపťడ¦ జĸ�ĦÃ ĳడీన నషśం. సమరšవంతĶ¸Ûన ǵరŵహణను ǵĸాţ ĸ�ంచĬ�ǵĥ� İ�ǵǵ కǵļీśకĸ�ంĨ�ȃ. 

 ǷƔా రంభ ľÁȭ ల�ɂ: Ĭ�ĸ�Ÿ ǵయమం లÌİ� ȏజ²ȴ-ȇȃయȹŸ సǾకరణం ఉపȂĦ�ంǩ ల»ĥ�Őంచబడ¦త§ంİ�. 

ǷƔా రంభ ľÁȭ ల�ɂ సుమ�ర  0.1 నుంĬ� 0.5 Ǿటరų Ƕట� ĳడీనం (water column) ఉంĬ�ȃ. 

 అంతŪ ľÁȭ ల�ɂ: ĴలిśȻ ȉభƔపరచవలĽనిపťడ¦, తరచుĦా సుమ�ర  2.5 నుంĬ� 3 Ǿటరų Ƕట� ĳడీనం 

ఉంట�ంİ�. 

ĴిలśȻ ĥóలతల¡ (Filter Dimensions) 

ĴిలśȻ ĳీఠం ȁకŐ ĥóలతల¡ ఆȋంǩన పƔĺాహ ĸÃట� మĸ�య� అందుబ�ట�లĐ ఉనŤ సšలంĳ¿ ౖఆı�రపĬ� ఉంట�ķ. 

 ఎత§Š : Ȏాı�రణంĦా, ǿతŠం ĳఠీం ఎత§Š  1.5 నుంĬ� 2 Ǿటరų వరక¡ ఉంట�ంİ�. 

 ĺాŪసం: వృĮ�Š ĥార Ĵలిśరų ĥąసం ĺాŪసం లÌİ� İ�రŔచత§రȎƔా ĥార Ĵిలśరų ĥąసం Ƿû డవ మĸ�య� ĺ±డల¡ť 

అవసరĶ¸Ûన ఉపĸ�తల ĺ±ĻౖాలŪం ఆı�రంĦా ర¤Ƿû ంİ�ంచబడĮ�ķ. 

ఎత§Š  మĸ�య� ĺాŪసం (Height and Diameter) ఎత§Š  మĸ�య� ĺాŪసం (లÌİ� Ƿû డవ మĸ�య� ĺ±డల¡ť) ఆȋంǩన 

పƔĺాహ ĸÃట�క¡ తĦ�నంత ఉపĸ�తల ĺ±Ļౖాల�ŪǵŤ ǵĸాţ ĸ�ంĨ�ȃ, అİ ేసమయంలĐ ĳఠీం లĐత§ను ǵరŵహణ పĸ�ǽత§లĐų  

ఉంĨ�ȃ. 



ఉపĸ�తల ĺ±ౖĻాలŪం పĸ�గణనల¡ (Surface Area Considerations) ȉİ�ţ  ĨయేవలĽని Ƕట� పĸ�మ�ణ�ǵŤ 

ǵరŵľ�ంచĬ�ǵĥ� ĴలిśȻ ȁకŐ ఉపĸ�తల ĺ±ౖĻాలŪం ĥ�లకం. 

 ఉపĸ�తల ĺ±ౖĻాలŪం (A): పƔĺాహ ĸÃట� మĸ�య� లĐĬ�ంȣ ĸÃట� ఆı�రంĦా ల»ĥ�Őంచబడ¦త§ంİ�. A = Q / LR, 

ఇకŐడ Q అĲÂİ� పƔĺాహ ĸÃట� మĸ�య� LR అĲÂİ� లĐĬ�ంȣ ĸÃట�. 

 Ĵిలśరų సంఖŪ: బ�Ūȡ ĺాļింȣ చĥƘా ల సమయంలĐ ǵరంతర పǵǴర ను ǵĸాţ ĸ�ంచĬ�ǵĥ� తరచుĦా బహ¯ళ 

Ĵిలśర ų  ఉపȂĦ�ȎాŠ ర . 

అదనప పĸ�గణనల¡ (Additional Considerations) 

 ఆı�ర కంకర Ƿû ర: బ�Ūȡ ĺాɁ Ƕట�ǵ సĸ�Ħా పంĳణి� ĨేయĬ�ǵŤ ǵĸాţ ĸ�సుŠ ంİ� మĸ�య� వడǷč త 

మ�ధŪమ�ǵĥ� ఆı�రం ఇసుŠ ంİ�. Ȏాı�రణంĦా 200-300 ǽǾ మందం కȃĦ� ఉంĬ�, కƘమంĦా ǩనŤ కణ 

పĸ�మ�ణ�ల¡ ఉంట�ķ. 

 ĥ�Ƙంİ� Ƕట� Ƿార దల వŪవసš  (Underdrain System): వడǷč Ľిన Ƕట�ǵ ĽÐకĸ�ంచĬ�ǵĥ� మĸ�య� బ�Ūȡ ĺాɁ 

Ƕట�ǵ పంĳణి� ĨేయĬ�ǵĥ� ĴిలśȻ İ�గ�వన ఉంట�ంİ�. ర¤పకలťనలలĐ రంı�Ɣ ల¡ గల ĳ¿పౖల¡, ǷారŶǄ 

Ĳ�ǭȽ ల¡ లÌİ� ǸాȽŸ బ�టȹ ల¡ (కృǳƔమ అడ¦గ� ĵ�Ħాల¡) ఉంట�ķ. 

 బ�Ūȡ ĺాļింȣ వŪవసš  (Backwashing System): వడǷč త మ�ధŪమ�ǵŤ ȉభƔపరచĬ�ǵĥ� మĸ�య� İ�ǵ 

Ȏామĸాš ƺǵŤ పనర దţĸ�ంచĬ�ǵĥ� ĥ�లకం. Ħాȃ ȎĝŐȻ (ĦాȃĮČ ȉభƔపరచడం) మĸ�య� Ƕట�ĮČ కడగడం 

Ȏాı�రణ పదţత§ల¡. 

మ�Ħ�ంప 

సమరšవంతĶ¸Ûన మĸ�య� పƔĵ�వవంతĶ¸Ûన వడǷč తను ǵĸాţ ĸ�ంచĬ�ǵĥ� ĴిలśȻ ĳీఠం ర¤పకలťనక¡ మ�ధŪమ 

లǖణ�ల¡, ľÁêĬ�Ɣ ȃȡ ర¤పకలťన మĸ�య� ǵరŵహణ Ƿాĸాǽత§లĳ¿ౖ జ�గƘతŠĦా పĸ�గణన అవసరం. సĸ²Óన Ƿû ర మందం, 

కణ పĸ�మ�ణ పంĳణి�, మĸ�య� ǵĸ�Ţషś Ƕట� ȉİ�ţ  అవసĸాలక¡ అనుగ�ణంĦా ర¤Ƿû ంİ�ంǩన ĥóలతల¡ ఉతŠమ 

పǵǴర క¡ అవసరం. 

 

 

 

 

 

 



Operational Parameters of Filtration Systems 

1. Filtration Cycle 
The filtration cycle refers to the operational period during which a filter is actively removing 
particulate matter from the water before it becomes clogged and requires cleaning. This cycle 
includes several phases: 

 

Start-up Phase: Initial phase where the filter is brought online. 

Steady State Phase: Period where the filter operates under optimal conditions, maintaining 
consistent filtration quality. 

Terminal Phase: Final phase where the filter begins to clog and filtration eƯiciency decreases, 
indicating the need for backwashing or cleaning. 

2. Loading Rates 
Loading rates, also known as filtration rates, are the rates at which water passes through the filter 
media, typically measured in units of volume per area per time (e.g., gallons per minute per square 
foot or liters per second per square meter). Optimal loading rates depend on the type of filter media 
and the quality of the influent water. High loading rates can lead to rapid clogging and reduced 
filtration eƯiciency. 

 

3. Filtration Speeds 
Filtration speed is the velocity at which water moves through the filter media. It is closely related to 
loading rates and is crucial for ensuring eƯective particulate removal. The speed must be balanced 
to maximize particulate capture while preventing excessive pressure drop and media bed 
compaction. 

 

4. Backwashing 
Backwashing is the process of cleaning the filter media by reversing the flow of water through the 
filter. This helps to remove trapped particulates and restore the filter's capacity and eƯiciency. 

 

Frequency: How often backwashing is performed depends on the filter type, influent water quality, 
and operational parameters. Common intervals range from a few hours to several days. 

Duration: The duration of backwashing is typically between 5 to 20 minutes, depending on the filter 
design and extent of clogging. 



5. Backwash Water Requirements 
The volume of water needed for backwashing is a critical parameter, often expressed as a 
percentage of the daily filtered water volume. EƯicient backwash systems minimize water usage 
while eƯectively cleaning the filter media. Typical requirements range from 2% to 5% of the filtered 
water volume. 

 

6. Air Scouring 
Air scouring involves injecting air into the filter bed during backwashing to enhance the cleaning 
process. This method helps to dislodge particles more eƯectively than water alone. 

 

Role and Benefits: Air scouring improves the eƯiciency of backwashing by breaking up compacted 
filter media and increasing particulate removal. It reduces the amount of water needed for 
backwashing and extends the lifespan of the filter media. 

7. Flow Control 
Flow control is crucial for maintaining optimal filtration performance and includes managing the 
flow rates at the filter's inlet and outlet. 

 

Inlet Control: Involves regulating the flow of influent water into the filter to maintain consistent 
loading rates and prevent overloading. 

Outlet Control: Manages the flow of filtered water out of the filter, ensuring stable filtration rates 
and preventing negative pressure that can disrupt the filter bed. 

Summary 

Understanding and optimizing these operational parameters are essential for ensuring the eƯicient 
and eƯective operation of filtration systems. Proper management of filtration cycles, loading rates, 
filtration speeds, and backwashing procedures, along with the implementation of air scouring and 
precise flow control, contribute to the longevity and performance of the filtration system. 

 

వడǷč త వŪవసšల ǵరŵహణ Ƿాĸాǽత§ల¡ 

1. వడǷč త చకƘం (Filtration Cycle) 

వడǷč త చకƘం అĲÂİ� ఒక ĴలిśȻ మ¢సుక¡Ƿč ķ ȉభƔపరచడం అవసరం అķÊŪ మ�ందు, Ƕట� నుంĬ� కణర¤ప 

పİ�ĸాš ǵŤ చుర క¡Ħా ĮúలĦ�ంĨే ǵరŵహణ ĥాల�ǵŤ సూǩసుŠ ంİ�. ఈ చకƘంలĐ అĲÂక దశల¡ ఉంట�ķ: 

 ǷƔా రంభ దశ (Start-up Phase): ĴిలśȻ ను పǵలĐĥ� Ǵసుక¡వĨŖే ǷƔా థǽక దశ. 



 Ľిšర Ľిšǳ దశ (Steady State Phase): ĴలిśȻ ఉతŠమ పĸ�Ľిšత§లలĐ పǵĨేĽÐ ĥాలం, ĽిšరĶ¸Ûన వడǷč త 

Ĳ�ణŪతను ǵరŵľ�సుŠ ంİ�. 

 అంతŪ దశ (Terminal Phase): ĴిలśȻ అడ¦ŝ పడటం ǷƔా రంభĶ¸Û వడǷč త Ȏామరšƺం తĦÃœ  ǩవĸ� దశ, ఇİ� 

బ�Ūȡ ĺాļింȣ లÌİ� ȉభƔపరచడం అవసĸాǵŤ సూǩసుŠ ంİ�. 

2. లĐĬ�ంȣ ĸÃట�ų  (Loading Rates) 

లĐĬ�ంȣ ĸÃట�ų , Ȉట�ǵ వడǷč త ĸÃట�ų  అǵ క¥Ĭ� అంట�ర , ఇȇ వడǷč త మ�ధŪమం İ�ŵĸా Ƕర  పƔవľ�ంĨే ĸÃట�ų , 

Ȏాı�రణంĦా పƔǳ య¢ǵȫ ĺ±Ļౖాల�Ūǵĥ� పƔǳ య¢ǵȫ ĥాల�ǵĥ� పĸ�మ�ణం య¢ǵటųలĐ ĥóల¡ȎాŠ ర  (ఉİ�., ĦాŪలȴ ల¡ 

పƔǳ ǵǽȍాǵĥ� పƔǳ చదరప అడ¦గ�క¡ లÌİ� Ȅటర ų  పƔǳ Ľ¿కనుక¡ పƔǳ చదరప ǾటȻ క¡). ఉతŠమ లĐĬ�ంȣ ĸÃట�ų  

ĴిలśȻ మ�ధŪమం రకం మĸ�య� లĐǵĥ� వĨేŖ (ఇȴ ņų ķ¹ంȫ) Ƕట� Ĳ�ణŪతĳ¿ౖ ఆı�రపĬ� ఉంట�ķ. అı�క లĐĬ�ంȣ 

ĸÃట�ų  ĺÂగంĦా అడ¦ŝ పడట�ǵĥ� మĸ�య� తĦ�œన వడǷč త Ȏామĸాš ƺǵĥ� İ�ĸ�ǴయవచుŖ. 

3. వడǷč త ĺÂĦాల¡ (Filtration Speeds) 

వడǷč త ĺÂగం అĲÂİ� వడǷč త మ�ధŪమం İ�ŵĸా Ƕర  కİ�లÌ ĺÂగం. ఇİ� లĐĬ�ంȣ ĸÃటųĮČ దగœĸ� సంబంధం కȃĦ� 

ఉంట�ంİ� మĸ�య� సమరšవంతĶ¸Ûన కణర¤ప పİ�ĸాš ల ĮúలĦ�ంపను ǵĸాţ ĸ�ంచĬ�ǵĥ� ĥ�లకం. అı�క ĳడీన తగ�œ దల 

(pressure drop) మĸ�య� మ�ధŪమ ĳీఠం గట�śపడట�ǵŤ (compaction) ǵĺాĸ�సూŠ  కణ�లను గĸ�షśంĦా 

పట�ś ĥąవĬ�ǵĥ� ĺÂĦాǵŤ సమత§లŪం Ĩయే�ȃ. 

4. బ�Ūȡ ĺాļింȣ (Backwashing) 

బ�Ūȡ ĺాļింȣ అĲÂİ� ĴలిśȻ İ�ŵĸా Ƕట� పƔĺాహ İ�శను మ�రŖడం İ�ŵĸా వడǷč త మ�ధŪమ�ǵŤ ȉభƔపĸ�Ĩే పƔĥ�Ƙయ. 

ఇİ� ǩక¡Őక¡నŤ కణ�లను ĮúలĦ�ంచĬ�ǵĥ� మĸ�య� ĴలిśȻ Ȏామరšƺం మĸ�య� పƔĵ�ĺాǵŤ పనర దţĸ�ంచĬ�ǵĥ� 

సȏయపడ¦త§ంİ�. 

 తరచుదనం (Frequency): ఎంత తరచుĦా బ�Ūȡ ĺాļింȣ Ĩయే�లĲÂİ� ĴలిśȻ రకం, లĐǵĥ� వĨŖే Ƕట� Ĳ�ణŪత 

మĸ�య� ǵరŵహణ Ƿాĸాǽత§లĳ¿ ౖఆı�రపĬ� ఉంట�ంİ�. Ȏాı�రణ ȇĸామ�ల¡ ĥóǵŤ గంటల నుంĬ� అĲÂక 

ĸĆǯల వరక¡ ఉంట�ķ. 

 వŪవı� (Duration): బ�Ūȡ ĺాļింȣ వŪవı� Ȏాı�రణంĦా 5 నుంĬ� 20 ǵǽȍాల మధŪ ఉంట�ంİ�, ఇİ� ĴిలśȻ 

ర¤పకలťన మĸ�య� ఎంతవరక¡ అడ¦ŝ పĬ�ందĲÂ İ�ǵĳ¿ౖ ఆı�రపĬ� ఉంట�ంİ�. 

5. బ�Ūȡ ĺాɁ Ƕట� అవసĸాల¡ (Backwash Water Requirements) 

బ�Ūȡ ĺాļింȣ ĥąసం అవసరĶ¸Ûన Ƕట� పĸ�మ�ణం ఒక ĥ�లక Ƿాĸాǽǳ, ఇİ� తరచుĦా ĸĆǯĺాĸ� వడǷč Ľిన Ƕట� 

పĸ�మ�ణంలĐ ĻాతంĦా వŪకŠపరచబడ¦త§ంİ�. సమరšవంతĶ¸Ûన బ�Ūȡ ĺాɁ వŪవసšల¡ Ƕట� ȇǵȂĦాǵŤ తĦ�œసూŠ  



వడǷč త మ�ధŪమ�ǵŤ సమరšవంతంĦా ȉభƔపర ȎాŠ ķ. Ȏాı�రణ అవసĸాల¡ వడǷč Ľని Ƕట� పĸ�మ�ణంలĐ 2% 

నుంĬ� 5% వరక¡ ఉంట�ķ. 

6. Ħాȃ ȎĝŐĸ�ంȣ (Air Scouring) 

Ħాȃ ȎĝŐĸ�ంȣ అĲÂİ� ȉభƔపĸ�Ĩే పƔĥ�Ƙయను Ķర̧ గ�పరచĬ�ǵĥ� బ�Ūȡ ĺాļింȣ సమయంలĐ ĴలిśȻ ĳఠీంలĐĥ� Ħాȃǵ 

Ĩôĳťించడం (injecting). ఈ పదţǳ ĥÃవలం Ƕట� కంటÎ కణ�లను మĸ�ంత సమరšవంతంĦా కİ�ȃంచĬ�ǵĥ� (dislodge) 

సȏయపడ¦త§ంİ�. 

 ǷాతƔ మĸ�య� పƔȂజĲ�ల¡: Ħాȃ ȎĝŐĸ�ంȣ గట�śపĬ�న ĴలిśȻ మ�ధŪమ�ǵŤ ȇǩŗనŤం Ĩేయడం మĸ�య� 

కణ�ల ĮúలĦ�ంపను ĳ¿ంచడం İ�ŵĸా బ�Ūȡ ĺాļింȣ Ȏామĸాš ƺǵŤ Ķర̧ గ�పర సుŠ ంİ�. ఇİ� బ�Ūȡ ĺాļింȣ ĥąసం 

అవసరĶ¸Ûన Ƕట� పĸ�మ�ణ�ǵŤ తĦ�œసుŠ ంİ� మĸ�య� వడǷč త మ�ధŪమం ȁకŐ Ǯȇతĥాల�ǵŤ 

Ƿû Ĭ�Ħ�సుŠ ంİ�. 

7. పƔĺాహ ǵయంతƔణ (Flow Control) 

ఉతŠమ వడǷč త పǵǴర ను ǵరŵľ�ంచĬ�ǵĥ� పƔĺాహ ǵయంతƔణ ĥ�లకం మĸ�య� ఇİ� ĴలిśȻ ȁకŐ ఇȴ ల»ȫ 

(లĐపȃ మ�రœం) మĸ�య� అవȫ ల»ȫ (బయట� మ�రœం) వదŢ పƔĺాహ ĸÃటųను ǵరŵľ�ంచĬ�ǵŤ కȃĦ� ఉంట�ంİ�. 

 ఇȴ ల»ȫ ǵయంతƔణ: ĽిšరĶ¸Ûన లĐĬ�ంȣ ĸÃటųను ǵరŵľ�ంచĬ�ǵĥ� మĸ�య� అı�క ĵ�ĸాǵŤ (overloading) 

ǵĺాĸ�ంచĬ�ǵĥ� ĴలిśȻ లĐĥ� వĨŖే Ƕట� పƔĺాȏǵŤ ǵయంǳƔంచĬ�ǵŤ కȃĦ� ఉంట�ంİ�. 

 అవȫ ల»ȫ ǵయంతƔణ: ĴలిśȻ నుంĬ� బయటక¡ ĺ±ĹÍų  వడǷč Ľని Ƕట� పƔĺాȏǵŤ ǵరŵľ�సుŠ ంİ�, ĽిšరĶ¸Ûన 

వడǷč త ĸÃటųను ǵĸాţ ĸ�సుŠ ంİ� మĸ�య� ĴిలśȻ ĳīీాǵĥ� అంతĸాయం కȃĦ�ంĨే పƔǳక¥ల ĳడీĲ�ǵŤ (negative 

pressure) ǵĺాĸ�సుŠ ంİ�. 

Ȏాĸాంశం 

వడǷč త వŪవసšల సమరšవంతĶ¸Ûన మĸ�య� పƔĵ�వవంతĶ¸Ûన ǵరŵహణను ǵĸాţ ĸ�ంచĬ�ǵĥ� ఈ ǵరŵహణ 

Ƿాĸాǽత§లను అరšం Ĩేసుĥąవడం మĸ�య� ఉతŠమంĦా మ�రŖడం (optimizing) అవసరం. వడǷč త చĥƘా ల¡, లĐĬ�ంȣ 

ĸÃట�ų , వడǷč త ĺÂĦాల¡ మĸ�య� బ�Ūȡ ĺాļింȣ ȇı�Ĳ�ల సĸ²Óన ǵరŵహణ, Ħాȃ ȎĝŐĸ�ంȣ అమల¡ మĸ�య� 

ఖǩŖతĶ¸Ûన పƔĺాహ ǵయంతƔణĮČ Ƿాట�, వడǷč త వŪవసš ȁకŐ İ�ĸŔా య�వ మĸ�య� పǵǴర క¡ İోహదం 

ĨేȎాŠ ķ. 

 

 

 



Performance Evaluation 

1. Removal EƯiciency: 
 

Definition: Removal eƯiciency refers to the eƯectiveness of a water treatment system in eliminating 
contaminants from the water. 

Calculation: It is often expressed as a percentage, calculated by comparing the concentration of 
contaminants before and after treatment. 

Removal EƯiciency (%) 

=  
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  is the final concentration of the contaminant. 

 

 



పǵǴర  మ¢ల�Ūంకనం (Performance Evaluation) 

1. ĮúలĦ�ంప Ȏామరšƺం (Removal EƯiciency): 

 ǵరŵచనం: ĮúలĦ�ంప Ȏామరšƺం అĲÂİ� Ƕట� నుంĬ� ĥాల¡షŪ ĥారĥాలను ĮúలĦ�ంచడంలĐ Ƕట� ȉİ�ţ  వŪవసš  

ȁకŐ Ȏామĸాš ƺǵŤ సూǩసుŠ ంİ�. 

 గణన: ఇİ� తరచుĦా ĻాతంĦా వŪకŠపరచబడ¦త§ంİ�, ȉİ�ţĥ� మ�ందు మĸ�య� తర ĺాత ĥాల¡షŪ ĥారĥాల 

Ħాఢతను Ƿč లŖడం İ�ŵĸా ల»ĥ�Őంచబడ¦త§ంİ�. 

 

 

2. Suspended Solids: 
 

Importance: Suspended solids (SS) are particles that are not dissolved in water. High levels can 
aƯect water quality and treatment eƯiciency. 

Measurement: Typically measured in milligrams per liter (mg/L) using gravimetric methods or 
turbidity meters. 

3. Turbidity Reduction: 
 

Importance: Turbidity measures water clarity, impacted by the presence of suspended solids. High 
turbidity can harbor pathogens and reduce disinfection eƯiciency. 

Measurement: Measured in nephelometric turbidity units (NTU) using a turbidimeter. 

4. Pathogen Removal: 
 

Importance: EƯective pathogen removal is crucial for ensuring safe drinking water and preventing 
waterborne diseases. 

Measurement: Evaluated by testing for indicator organisms (e.g., E. coli, coliforms) using 
microbiological methods. 

Water Quality Parameters 
1. pH: 

 



Importance: pH aƯects the solubility and toxicity of contaminants, chemical dosing requirements, 
and the eƯectiveness of disinfection. 

Measurement: Measured using pH meters or test kits. The ideal pH range for most water treatment 
processes is between 6.5 and 8.5. 

2. Temperature: 

 

Importance: Temperature influences chemical reaction rates, biological activity, and the solubility 
of gases and minerals. 

Measurement: Measured using thermometers or digital temperature sensors. 

Monitoring and Optimization 
1. Performance Indicators: 

 

Key Indicators: 

Influent and EƯluent Quality: Regularly measuring concentrations of key contaminants before and 
after treatment. 

Flow Rate: Monitoring the volume of water treated over time to assess system capacity and 
eƯiciency. 

Operational Parameters: Keeping track of parameters like pH, temperature, and chemical dosing 
rates. 

Data Analysis: Analyzing trends and deviations to identify potential issues and areas for 
improvement. 

2. Regular Maintenance: 

 

Preventive Maintenance: Scheduled inspections and servicing of equipment to prevent breakdowns 
and maintain optimal performance. 

Corrective Maintenance: Immediate repairs and adjustments in response to identified problems or 
system failures. 

Calibration: Regular calibration of sensors and instruments to ensure accurate measurements. 

Summary 

Performance evaluation in water treatment involves a systematic assessment of various 
parameters to ensure the eƯiciency and safety of the treatment process. Key aspects include 
measuring removal eƯiciency for contaminants like suspended solids and pathogens, monitoring 
water quality parameters such as pH and temperature, and implementing regular maintenance 



routines to optimize system performance. Through continuous monitoring and optimization, water 
treatment facilities can ensure consistent production of high-quality water, safeguard public 
health, and comply with regulatory standards. 

 

Įేȃయ�Ĭే ఘన పİ�ĸాš ల¡ (Suspended Solids - SS): 

 ǷƔా మ�ఖŪత: ఇȇ Ƕట�లĐ కరగǵ కణ�ల¡. అı�క Ȏాš ķల¡ Ƕట� Ĳ�ణŪత మĸ�య� ȉİ�ţ  Ȏామĸాš ƺǵŤ పƔĵ�ȇతం 

ĨేȎాŠ ķ. 

 ĥóలత: Ȏాı�రణంĦా ĦƘా ȇĶట̧�Ɣȡ పదţత§ల¡ (బర వ ఆı�ĸ�త పదţత§ల¡) లÌİ� టĸ�ŧĬ�ట� Ǿటరųను (మĬ�ŝతన 

మ�పĥాల¡) ఉపȂĦ�ంǩ ǽȄųĦƘా మ�ల¡ పƔǳ Ȅటర క¡ (mg/L)లĐ ĥóల¡ȎాŠ ర . 

3. మĬ�ŝతనం తĦ�œంప (Turbidity Reduction): 

 ǷƔా మ�ఖŪత: మĬ�ŝతనం Ƕట� సťషśతను ĥóల¡సుŠ ంİ�, ఇİ� Įȃేయ�Ĭే ఘన పİ�ĸాš ల ఉǵĥ� వలų  

పƔĵ�ȇతమవత§ంİ�. అı�క మĬ�ŝతనం ĺాŪı�ĥారĥాలను కȃĦ� ఉండవచుŖ మĸ�య� ĥ�Ƙǽసంȏరక 

Ȏామĸాš ƺǵŤ తĦ�œసుŠ ంİ�. 

 ĥóలత: టĸ�ŧĬ�ǾటȻ ను (మĬ�ŝతన మ�పకం) ఉపȂĦ�ంǩ Ĳ±Ĵ¿లĐĶట̧�Ɣȡ టĸ�ŧĬ�ట� య¢ǵట�ų  (NTU)లĐ 

ĥóల¡ȎాŠ ర . 

4. ĺాŪı�ĥారక Ǯవల ĮúలĦ�ంప (Pathogen Removal): 

 ǷƔా మ�ఖŪత: సురǘ�తĶ¸Ûన Į�గ�Ƕట�ǵ ǵĸాţ ĸ�ంచĬ�ǵĥ� మĸ�య� Ƕట� İ�ŵĸా సంకƘǽంĨే ĺాŪధులను 

ǵĺాĸ�ంచĬ�ǵĥ� సమరšవంతĶ¸Ûన ĺాŪı�ĥారక Ǯవల ĮúలĦ�ంప ĥ�లకం. 

 ĥóలత: సూǖũǮవĻాసŠ Ŭ పదţత§లను ఉపȂĦ�ంǩ సూǩక Ǯవల (ఉİ�., ఈ. ĥąȃ, ĥąȃǸాȻũǇ) ĥąసం 

పĸ�ǘ�ంచడం İ�ŵĸా మ¢ల�Ūంకనం Ĩయేబడ¦త§ంİ�. 

Ƕట� Ĳ�ణŪత Ƿాĸాǽత§ల¡ (Water Quality Parameters) 

1. pH: 

 ǷƔా మ�ఖŪత: pH ĥాల¡షŪ ĥారĥాల İ�Ɣ వణ�యత మĸ�య� ȇషపƔĵ�ĺాǵŤ, రȎాయన ȀĮ�దు అవసĸాలను 

మĸ�య� ĥ�Ƙǽసంȏరక పƔĵ�ĺాǵŤ పƔĵ�ȇతం ĨసేుŠ ంİ�. 

 ĥóలత: pH Ǿటర ų  లÌİ� పĸ�ǖ ĥ�టųను ఉపȂĦ�ంǩ ĥóల¡ȎాŠ ర . Ĩ�ల� Ƕట� ȉİ�ţ  పƔĥ�Ƙయలక¡ ఆదరŶ pH 

పĸ�ı� 6.5 మĸ�య� 8.5 మధŪ ఉంట�ంİ�. 

2. ఉȍčş గƘత (Temperature): 



 ǷƔా మ�ఖŪత: ఉȍčş గƘత రȎాయన పƔǳచరŪ ĸÃట�ų , Ǯవసంబంధ ĥారŪకల�Ƿాల¡ మĸ�య� ĺాయ�వల¡ మĸ�య� 

ఖǵజ�ల İ�Ɣ వణ�యతను పƔĵ�ȇతం ĨసేుŠ ంİ�. 

 ĥóలత: థĸాũǾటర ų  లÌİ� Ĭ�ǭటȽ ఉȍčş గƘత Ľ¿Ĳ�Ÿరųను ఉపȂĦ�ంǩ ĥóల¡ȎాŠ ర . 

పరŪĺÂǖణ మĸ�య� ఆĳిśĶ̧ÛజÃషȴ (Monitoring and Optimization) 

1. పǵǴర  సూǩకల¡ (Performance Indicators): 

 ĥ�లక సూǩకల¡:  

o ఇȴ ņų ķ¹ంȫ మĸ�య� ఎņų ķ¹ంȫ Ĳ�ణŪత: ȉİ�ţĥ� మ�ందు మĸ�య� తర ĺాత ĥ�లక ĥాల¡షŪ 

ĥారĥాల Ħాఢతలను కƘమం తపťక¡ంĬ� ĥóలవడం. 

o పƔĺాహ ĸÃట�: Ľిసśȹ Ȏామరšƺం మĸ�య� Ȏామĸాš ƺǵŤ అంచĲ� ĺÂయĬ�ǵĥ� ĥాలకƘĶÉణ� ȉİ�ţ  

ĨేయబĬ�న Ƕట� పĸ�మ�ణ�ǵŤ పరŪĺÂǘ�ంచడం. 

o ǵరŵహణ Ƿాĸాǽత§ల¡: pH, ఉȍčş గƘత మĸ�య� రȎాయన ȀĮ�దు ĸÃట�ų  వంట� Ƿాĸాǽత§లను 

గమǵసూŠ  ఉండటం. 

 Ĭేట� ȇĻÑųషణ: సంĵ�వŪ సమసŪలను మĸ�య� Ķ¸ర గ�దల ĥąసం ǷƔా ంĮ�లను గ�ĸ�ŠంచĬ�ǵĥ� ıోరణ�ల¡ 

మĸ�య� ȇచలĲ�లను ȇĻÑųļించడం. 

2. కƘమబదţĶ̧Ûన ǵరŵహణ (Regular Maintenance): 

 ǵĺారణ ǵరŵహణ: ĺ±ఫౖల�Ūలను ǵĺాĸ�ంచĬ�ǵĥ� మĸ�య� ఉతŠమ పǵǴర ను ǵరŵľ�ంచĬ�ǵĥ� పĸ�కĸాల 

ļ¿డూŪȽ ĨేయబĬ�న తǵǤల¡ మĸ�య� సĸ�ŵĽింȣ. 

 İ�దుŢ బ�ట� ǵరŵహణ: గ�ĸ�ŠంచబĬ�న సమసŪల¡ లÌİ� Ľసిśȹ ĺ±ఫౖల�Ūలక¡ పƔǳసťందనĦా తǖణ 

మరమũత§ల¡ మĸ�య� సర Ţ బ�ట�ų . 

 కƘమ�ంకనం (Calibration): ఖǩŖతĶ¸Ûన ĥóలతలను ǵĸాţ ĸ�ంచĬ�ǵĥ� Ľ¿Ĳ�Ÿర ų  మĸ�య� పĸ�కĸాల 

కƘమబదţĶ̧Ûన కƘమ�ంకనం. 

Ȏాĸాంశం (Summary) 

Ƕట� ȉİ�ţలĐ పǵǴర  మ¢ల�Ūంకనం అĲÂİ� ȉİ�ţ  పƔĥ�Ƙయ ȁకŐ Ȏామరšƺం మĸ�య� భదƔతను ǵĸాţ ĸ�ంచĬ�ǵĥ� ȇȇధ 

Ƿాĸాǽత§ల ȁకŐ కƘమబదţĶ̧Ûన అంచĲ�ను కȃĦ� ఉంట�ంİ�. ĥ�లక అంĻాలలĐ Įȃేయ�Ĭ ేఘన పİ�ĸాš ల¡ మĸ�య� 

ĺాŪı�ĥారక Ǯవల¡ వంట� ĥాల¡షŪ ĥారĥాల ĮúలĦ�ంప Ȏామĸాš ƺǵŤ ĥóలవడం, pH మĸ�య� ఉȍčş గƘత వంట� Ƕట� 

Ĳ�ణŪత Ƿాĸాǽత§లను పరŪĺÂǘ�ంచడం మĸ�య� Ľిసśȹ పǵǴర ను ఉతŠమంĦా మ�రŖĬ�ǵĥ� (optimize) 



కƘమబదţĶ̧Ûన ǵరŵహణ İ�నచరŪలను అమల¡ Ĩేయడం వంట�ȇ ఉĲ�Ťķ. ǵరంతర పరŪĺÂǖణ మĸ�య� ఆĳిśĶ̧ÛజÃషȴ 

İ�ŵĸా, Ƕట� ȉİ�ţ  ȎĝకĸాŪల¡ అı�క-Ĳ�ణŪత గల Ƕట� ĽిšరĶ¸Ûన ఉతťǳŠǵ ǵĸాţ ĸ�ంచగలవ, పƔజ�ĸĆĦాŪǵŤ 

పĸ�రǘ�ంచగలవ మĸ�య� ǵయంతƔణ పƔమ�ణ�లక¡ అనుగ�ణంĦా ఉండగలవ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Advantages and Disadvantages of Multi-Media Filters 

Advantages over Single Media Filters 
Enhanced Filtration EƯiciency: 

 

Layered Filtration: Multi-media filters use multiple layers of diƯerent media (e.g., anthracite, sand, 
garnet) to filter out various sizes of particles, which increases overall filtration eƯiciency. 

Depth Filtration: The layers capture contaminants at diƯerent depths, preventing clogging and 
extending filter life. 

Higher Dirt Holding Capacity: 

 

Graduated Pore Sizes: The varying pore sizes of the media layers allow for higher dirt holding 
capacity, leading to less frequent backwashing and longer filter run times. 

Improved Water Quality: 

 

Multiple Contaminant Removal: By utilizing diƯerent types of media, multi-media filters can target a 
wider range of contaminants, improving the overall quality of the filtered water. 

Better Turbidity Reduction: These filters are more eƯective in reducing turbidity compared to single 
media filters. 

Extended Filter Life: 

 

Balanced Loading: The progressive layering helps distribute the load more evenly across the filter 
media, reducing wear and tear and extending the lifespan of the filter. 

Cost-EƯective Operation: 

 

Reduced Backwashing Frequency: The increased dirt holding capacity reduces the frequency of 
backwashing, saving water and energy costs. 

Lower Maintenance Costs: Extended filter life and less frequent backwashing translate to lower 
maintenance and operational costs. 

Potential Drawbacks and Limitations 
Complexity and Cost: 

 



Initial Investment: Multi-media filters often have a higher initial cost due to the need for multiple 
types of filter media and more complex design. 

Installation and Setup: The installation and setup process can be more complex and time-
consuming compared to single media filters. 

Maintenance Requirements: 

 

Media Replacement: DiƯerent media may have varying lifespans, requiring periodic replacement, 
which can be more complex than maintaining a single media filter. 

Backwashing Process: Although less frequent, the backwashing process can be more involved due 
to the multiple layers of media. 

Potential for Channeling: 

 

Improper Layering: If not properly layered, there is a risk of channeling, where water creates paths 
through the filter media, reducing filtration eƯiciency. 

Uneven Media Distribution: Over time, media layers can become uneven, potentially leading to 
decreased performance. 

Space Requirements: 

 

Larger Footprint: Multi-media filters typically require more space due to their larger design and the 
need for multiple layers of media. 

Specific Media Limitations: 

 

Media Compatibility: The selected media must be compatible with each other and with the specific 
contaminants being targeted, which can limit flexibility in some applications. 

Selective Removal: Certain contaminants might require specific media types that are not included 
in a standard multi-media filter setup. 

In summary, while multi-media filters oƯer significant advantages in terms of filtration eƯiciency, 
dirt holding capacity, and overall water quality improvement, they also come with certain 
drawbacks, such as higher initial costs, more complex maintenance, and potential issues with 
media compatibility and channeling. The choice between multi-media and single media filters 
should be based on specific filtration needs, operational constraints, and budget considerations. 

 

బహ¯ళ-మ�ధŪమ Ĵిలśరų పƔȂజĲ�ల¡ మĸ�య� అపƔȂజĲ�ల¡ 



ఏక మ�ధŪమ ĴిలśరųĮČ Ƿč ȃĽÐŠ  పƔȂజĲ�ల¡ 

 Ķ̧ర Ħ²Óన వడǷč త Ȏామరšƺం (Enhanced Filtration EƯiciency):  

o Ƿû రల ĺాĸ�Ħా వడǷč త (Layered Filtration): బహ¯ళ-మ�ధŪమ Ĵలిśర ų  ȇȇధ పĸ�మ�ణ�ల 

కణ�లను వడǷč యĬ�ǵĥ� ȇȇధ మ�ధŪమ�ల (ఉİ�., ఆంతƔĽ¿ȫౖ, ఇసుక, Ħాĸ²Ťȫ) బహ¯ళ Ƿû రలను 

ఉపȂĦ�ȎాŠ ķ, ఇİ� ǿతŠం వడǷč త Ȏామĸాš ƺǵŤ ĳ¿ంచుత§ంİ�. 

o లĐత§ వడǷč త (Depth Filtration): Ƿû రల¡ ȇȇధ లĐత§లలĐ ĥాల¡షŪ ĥారĥాలను 

పట�ś క¡ంట�ķ, అడ¦ŝ పడట�ǵŤ ǵĺాĸ�ంǩ ĴిలśȻ Ǯȇతĥాల�ǵŤ Ƿû Ĭ�Ħ�ȎాŠ ķ. 

 అı�క మȃĲ�లను పట�ś  ఉంĨే Ȏామరšƺం (Higher Dirt Holding Capacity):  

o ȇȇధ పĸ�మ�ణ�ల రంı�Ɣ ల¡ (Graduated Pore Sizes): మ�ధŪమ Ƿû రల ȁకŐ ȇȇధ 

పĸ�మ�ణ�ల రంı�Ɣ ల¡ అı�క మȃĲ�లను పట�ś  ఉంĨే Ȏామĸాš ƺǵŤ అనుమǳȎాŠ ķ, ఇİ� తక¡Őవ 

తరచుĦా బ�Ūȡ ĺాļింȣ క¡ మĸ�య� ఎక¡Őవ ĴలిśȻ రȴ సమయ�లక¡ İ�ĸ�ǴసుŠ ంİ�. 

 Ķ̧ర Ħ²Óన Ƕట� Ĳ�ణŪత (Improved Water Quality):  

o బహ¯ళ ĥాల¡షŪ ĥారĥాల ĮúలĦ�ంప (Multiple Contaminant Removal): ȇȇధ రĥాల 

మ�ధŪమ�లను ఉపȂĦ�ంచడం İ�ŵĸా, బహ¯ళ-మ�ధŪమ Ĵలిśర ų  ȇసŠ ృత ĻÑƘణ� ĥాల¡షŪ ĥారĥాలను 

లǖŪంĦా Ĩసేుĥąగలవ, వడǷč Ľిన Ƕట� ǿతŠం Ĳ�ణŪతను Ķ¸ర గ�పర ȎాŠ ķ. 

o Ķ̧ర Ħ²Óన మĬ�ŝతనం తĦ�œంప (Better Turbidity Reduction): ఏక మ�ధŪమ ĴలిśరųĮČ Ƿč ȃĽÐŠ  ఈ 

Ĵిలśర ų  మĬ�ŝతĲ�ǵŤ తĦ�œంచడంలĐ మĸ�ంత పƔĵ�వవంతంĦా ఉంట�ķ. 

 Ƿû Ĭ�Ħ�ంచబĬ�న ĴిలśȻ Ǯȇతĥాలం (Extended Filter Life):  

o సమత§లŪ లĐĬ�ంȣ (Balanced Loading): కƘమ�నుగత Ƿû రల¡ ĵ�ĸాǵŤ ĴలిśȻ మ�ధŪమం 

అంతట� మĸ�ంత సమ�నంĦా పంĳణి� ĨయేĬ�ǵĥ� సȏయపడĮ�ķ, అర గ�దల మĸ�య� 

తర గ�దలను తĦ�œంǩ ĴిలśȻ Ǯȇతĥాల�ǵŤ Ƿû Ĭ�Ħ�ȎాŠ ķ. 

 ఖర Ŗ-సమరšవంతĶ̧Ûన ǵరŵహణ (Cost-EƯective Operation):  

o తĦ�œన బ�Ūȡ ĺాļింȣ తరచుదనం (Reduced Backwashing Frequency): ĳ¿ĸ�Ħ�న మȃĲ�లను 

పట�ś ఉంĨే Ȏామరšƺం బ�Ūȡ ĺాļంిȣ తరచుదĲ�ǵŤ తĦ�œసుŠ ంİ�, Ƕర  మĸ�య� శĥ�Š ఖర Ŗలను ఆİ� 

ĨేసుŠ ంİ�. 



o తక¡Őవ ǵరŵహణ ఖర Ŗల¡ (Lower Maintenance Costs): Ƿû Ĭ�Ħ�ంచబĬ�న ĴలిśȻ Ǯȇతĥాలం 

మĸ�య� తక¡Őవ తరచుĦా బ�Ūȡ ĺాļింȣ తక¡Őవ ǵరŵహణ మĸ�య� ǵరŵహణ ఖర Ŗలక¡ 

İ�ĸ�ǴȎాŠ ķ. 

సంĵ�వŪ అపƔȂజĲ�ల¡ మĸ�య� పĸ�ǽత§ల¡ (Potential Drawbacks and Limitations) 

 సంĥ�ųషśత మĸ�య� ఖర Ŗ (Complexity and Cost):  

o ǷƔా రంభ ĳ¿ట�ś బĬ� (Initial Investment): బహ¯ళ రĥాల ĴలిśȻ మ�ధŪమ�ల¡ మĸ�య� మĸ�ంత 

సంĥ�ųషśĶ̧Ûన ర¤పకలťన అవసరం ĥారణంĦా బహ¯ళ-మ�ధŪమ Ĵలిśర ų  తరచుĦా అı�క ǷƔా రంభ 

ఖర Ŗను కȃĦ� ఉంట�ķ. 

o Ȏాš పన మĸ�య� అమĸ�క (Installation and Setup): ఏక మ�ధŪమ ĴిలśరųĮČ Ƿč ȃĽÐŠ  Ȏాš పన 

మĸ�య� అమĸ�క పƔĥ�Ƙయ మĸ�ంత సంĥ�ųషśంĦా మĸ�య� సమయం Ǵసుక¡ĲÂİ�Ħా ఉండవచుŖ. 

 ǵరŵహణ అవసĸాల¡ (Maintenance Requirements):  

o మ�ధŪమం మ�ĸ�ťĬ� (Media Replacement): ȇȇధ మ�ధŪమ�ల¡ ĺÂĸÃŵర  Ǯȇతĥాల�లను కȃĦ� 

ఉండవచుŖ, İ�ǵĥ� ĥాల�నుగ�ణ మ�ĸ�ťĬ� అవసరం, ఇİ� ఏక మ�ధŪమ ĴలిśȻ ను ǵరŵľ�ంచడం కంటÎ 

ĥ�ųషśంĦా ఉండవచుŖ. 

o బ�Ūȡ ĺాļింȣ పƔĥ�Ƙయ (Backwashing Process): తక¡Őవ తరచుĦా జĸ�Ħ�నపťట�ĥ�, బహ¯ళ 

మ�ధŪమ Ƿû రల ĥారణంĦా బ�Ūȡ ĺాļింȣ పƔĥ�Ƙయ మĸ�ంత శƘమĮČ క¥డ¦క¡నŤİ�Ħా ఉండవచుŖ. 

 ĩ�నȃంȣ (మ�ĸాœ ల¡ ఏరťĬే) సంĵ�వŪత (Potential for Channeling):  

o సĸ�Ħాœ  Ƿû రల¡ ĺÂయకǷč వడం (Improper Layering): సĸ�Ħాœ  Ƿû రల¡ ĺÂయకǷč Įే, ĩ�నȃంȣ 

పƔమ�దం ఉంİ�, ఇకŐడ Ƕర  వడǷč త మ�ధŪమం İ�ŵĸా మ�ĸాœ లను సృļిśసుŠ ంİ�, వడǷč త 

Ȏామĸాš ƺǵŤ తĦ�œసుŠ ంİ�. 

o అసమ�న మ�ధŪమ పంĳణి� (Uneven Media Distribution): ĥాలకƘĶÉణ�, మ�ధŪమ Ƿû రల¡ 

అసమ�నంĦా మ�రవచుŖ, ఇİ� పǵǴర  తగœĬ�ǵĥ� İ�ĸ�ǴయవచుŖ. 

 సšల అవసĸాల¡ (Space Requirements):  

o ఎక¡Őవ సšలం అవసరం (Larger Footprint): బహ¯ళ-మ�ధŪమ Ĵలిśర ų  ĺాట� ĳ¿దŢ  ర¤పకలťన 

మĸ�య� బహ¯ళ మ�ధŪమ Ƿû రల అవసరం ĥారణంĦా Ȏాı�రణంĦా ఎక¡Őవ సšలం అవసరం. 

 ǵĸ�Ţషś  మ�ధŪమ పĸ�ǽత§ల¡ (Specific Media Limitations):  



o మ�ధŪమ అనుక¥లత (Media Compatibility): ఎంచుక¡నŤ మ�ధŪమ�ల¡ ఒకİ�ǵĥóకట� 

మĸ�య� లǖŪంĦా Ĩసేుక¡నŤ ǵĸ�Ţషś ĥాల¡షŪ ĥారĥాలĮČ అనుక¥లంĦా ఉంĬ�ȃ, ఇİ� ĥóǵŤ 

అనువరŠĲ�లĐų  Ȏĝలĵ�ŪǵŤ పĸ�ǽతం ĨయేవచుŖ. 

o ఎంĳిక ĨĽేని ĮúలĦ�ంప (Selective Removal): ĥóǵŤ ĥాల¡షŪ ĥారĥాలక¡ ǵĸ�Ţషś మ�ధŪమ 

రĥాల¡ అవసరం ĥావచుŖ, అȇ ǷƔా మ�ణ�క బహ¯ళ-మ�ధŪమ ĴలిśȻ అమĸ�కలĐ ĨరేŖబడకǷč వచుŖ. 

ȎాĸాంశంలĐ, బహ¯ళ-మ�ధŪమ Ĵలిśర ų  వడǷč త Ȏామరšƺం, మȃĲ�లను పట�ś  ఉంĨే Ȏామరšƺం మĸ�య� ǿతŠం Ƕట� 

Ĳ�ణŪత Ķర̧ గ�దల పరంĦా గణǶయĶ¸Ûన పƔȂజĲ�లను అంİ�సుŠ నŤపťట�ĥ�, అȇ అı�క ǷƔా రంభ ఖర Ŗల¡, మĸ�ంత 

సంĥ�ųషśĶ̧Ûన ǵరŵహణ మĸ�య� మ�ధŪమ అనుక¥లత మĸ�య� ĩ�నȃంȣ ĮČ సంĵ�వŪ సమసŪల¡ వంట� ĥóǵŤ 

అపƔȂజĲ�లĮČ క¥Ĭ� వȎాŠ ķ. బహ¯ళ-మ�ధŪమ మĸ�య� ఏక మ�ధŪమ Ĵిలśరų మధŪ ఎంĳకి ǵĸ�Ţషś వడǷč త 

అవసĸాల¡, ǵరŵహణ పĸ�ǽత§ల¡ మĸ�య� బĬెŘȫ పĸ�గణనలĳ¿ ౖఆı�రపĬ� ఉంĬ�ȃ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Troubleshooting and Maintenance of Filtration Systems 

Common Operational Issues 
1. Media Fouling: 

 

Description: Media fouling occurs when the filtration media becomes clogged with suspended 
solids, organic matter, and other contaminants. 

Symptoms: Reduced flow rates, increased pressure drop across the filter, and poor eƯluent quality. 

Causes: High levels of particulates in the influent water, improper backwashing, and biofilm 
formation. 

Solutions: Regular backwashing, chemical cleaning of the media, and pre-treatment of influent 
water. 

2. Air Binding: 

 

Description: Air binding happens when air pockets get trapped within the filter media, obstructing 
water flow. 

Symptoms: Uneven flow distribution, noisy operation, and reduced filtration eƯiciency. 

Causes: Improper venting, sudden pressure changes, and air leaks in the system. 

Solutions: Ensure proper venting during startup, check for and repair air leaks, and maintain 
consistent operating pressure. 

3. Mudball Formation: 

 

Description: Mudballs are agglomerations of fine particles that form within the filter media, 
reducing its eƯectiveness. 

Symptoms: Increased pressure drop, localized clogging, and poor backwashing performance. 

Causes: InsuƯicient backwash velocity, high concentration of fine particles in the influent, and 
improper media grading. 

Solutions: Increase backwash frequency and intensity, improve influent water quality, and regrade 
or replace filter media. 

Maintenance Practices 
1. Routine Inspections: 

 



Frequency: Regular intervals, typically weekly or monthly. 

Tasks: Check for leaks, inspect media condition, monitor flow rates, and record pressure 
diƯerentials. 

Purpose: Early detection of potential issues and ensuring the system operates within optimal 
parameters. 

2. Media Replacement: 

 

Frequency: Varies based on the type of media and operational conditions, typically every 3-5 years. 

Tasks: Remove old media, clean the filter vessel, and install new media. 

Purpose: Restore filtration eƯiciency and prolong the lifespan of the system. 

3. Emergency Repairs: 

 

Conditions: Performed when the system experiences unexpected failures or severe operational 
issues. 

Tasks: Identify and isolate the problem, perform necessary repairs, and test the system before 
returning to service. 

Purpose: Minimize downtime and prevent extensive damage to the system. 

Detailed Maintenance Procedures 
1. Backwashing: 

 

Procedure: Reverse the flow of water through the filter to remove trapped contaminants. 

Frequency: Based on pressure drop and turbidity levels, typically daily or weekly. 

Steps: 

Stop filtration process. 

Reverse water flow through the filter. 

Continue until the backwash water is clear. 

2. Chemical Cleaning: 

 

Procedure: Use chemicals to dissolve and remove fouling materials from the media. 

Frequency: When backwashing is insuƯicient to restore filter performance. 



Steps: 

Drain the filter. 

Apply cleaning chemicals. 

Rinse thoroughly before returning to service. 

3. Venting: 

 

Procedure: Remove trapped air from the filter. 

Frequency: During startup and as needed. 

Steps: 

Open vent valves to release air. 

Close valves once water starts flowing without air bubbles. 

4. Media Grading and Replacement: 

 

Procedure: Ensure media is properly graded and replace when necessary. 

Frequency: During major maintenance or as needed. 

Steps: 

Drain and remove existing media. 

Inspect and clean the filter vessel. 

Install new graded media. 

5. Inspection of Mechanical Components: 

 

Procedure: Regularly inspect mechanical parts like valves, pumps, and control systems. 

Frequency: As part of routine inspections. 

Steps: 

Visual inspection. 

Functional testing. 

Lubrication and adjustments as necessary. 

Emergency Repair Protocols 
1. Identifying the Problem: 



 

Use diagnostic tools and operational data to pinpoint the issue. 

2. Isolating the Problem Area: 

 

Shut down aƯected sections of the system to prevent further damage. 

3. Performing Repairs: 

 

Replace or repair faulty components, such as valves, pipes, or media. 

Ensure proper sealing and alignment to prevent future issues. 

4. Testing and Verification: 

 

Conduct tests to confirm that repairs have restored normal operation. 

Monitor the system closely after repairs to ensure stability. 

By adhering to these troubleshooting and maintenance practices, the eƯiciency, reliability, and 
longevity of filtration systems can be significantly enhanced. Regular monitoring and timely 
interventions are key to preventing operational disruptions and maintaining water quality 
standards. 

 

వడǷč త వŪవసšల సమసŪల ǵĸాţ రణ మĸ�య� ǵరŵహణ (Troubleshooting and Maintenance of Filtration 

Systems) 

Ȏాı�రణ ǵరŵహణ సమసŪల¡ (Common Operational Issues) 

1. మ�ధŪమం Ǹĝȃంȣ (Media Fouling): 

 ȇవరణ: మ�ధŪమం Ǹĝȃంȣ అంటÎ వడǷč త మ�ధŪమం Įȃేయ�Ĭే ఘన పİ�ĸాš ల¡, ĽÐంİ�Ɣయ పİ�రšం 

మĸ�య� ఇతర ĥాల¡షŪ ĥారĥాలĮČ అడ¦ŝ పడటం. 

 లǖణ�ల¡: తĦ�œన పƔĺాహ ĸÃట�ų , ĴిలśȻ అంతట� ĳ¿ĸ�Ħ�న ĳడీన తగ�œ దల, మĸ�య� తక¡Őవ Ĳ�ణŪత గల ȉİ�ţ  

Ƕర  (eƯluent quality). 

 ĥారణ�ల¡: లĐǵĥ� వĨేŖ Ƕట�లĐ (influent water) అı�క Ȏాš ķ కణర¤ప పİ�ĸాš ల¡, సĸ�ĥాǵ బ�Ūȡ ĺాļింȣ, 

మĸ�య� బȂĴిȽũ ఏరťడటం. 



 పĸ�ȍాŐĸాల¡: కƘమబదţĶ̧Ûన బ�Ūȡ ĺాļింȣ, మ�ధŪమ�ǵŤ రȎాయĲ�లĮČ ȉభƔపరచడం, మĸ�య� లĐǵĥ� 

వĨŖే Ƕట�ĥ� ప®రŵ-ȉİ�ţ  (pre-treatment). 

2. ఎķȻ బ·ౖంĬ�ంȣ (Air Binding): 

 ȇవరణ: ఎķȻ బ·ౖంĬ�ంȣ అంటÎ ĴలిśȻ మ�ధŪమంలĐ Ħాȃ Ƿాĥ²ట�ų  ǩక¡Őĥóǵ Ƕట� పƔĺాȏǵĥ� ఆటంకం 

కȃĦ�ంచడం. 

 లǖణ�ల¡: అసమ�న పƔĺాహ పంĳణి�, శబŢంĮČ క¥Ĭ�న ǵరŵహణ, మĸ�య� తĦ�œన వడǷč త Ȏామరšƺం. 

 ĥారణ�ల¡: సĸ�ĥాǵ ĺ±ంట�ంȣ (Ħాȃ ȇడ¦దల), ఆకĽũిక ĳడీన మ�ర ťల¡, మĸ�య� Ľసిśȹ లĐ Ħాȃ Ȅక¡ల¡. 

 పĸ�ȍాŐĸాల¡: ǷƔా రంభంలĐ (startup) సĸ²Óన ĺ±ంట�ంȣ ను ǵĸాţ ĸ�ంచడం, Ħాȃ Ȅక¡లను తǵǤ ĨĽేి సĸ�Ĩయేడం, 

మĸ�య� ĽిšరĶ¸Ûన ǵరŵహణ ĳీడĲ�ǵŤ ǵరŵľ�ంచడం. 

3. మట�ś  మ�దŢల¡ ఏరťడటం (Mudball Formation): 

 ȇవరణ: మట�ś మ�దŢల¡ అĲÂȇ ĴిలśȻ మ�ధŪమంలĐ ఏరťĬే సూǖũ కణ�ల సమ�İ�య�ల¡ 

(agglomerations), ఇȇ İ�ǵ పƔĵ�ĺాǵŤ తĦ�œȎాŠ ķ. 

 లǖణ�ల¡: ĳ¿ĸ�Ħ�న ĳడీన తగ�œ దల, Ȏాš ǵĥ�కĸ�ంǩన అడ¦ŝ పడటం (localized clogging), మĸ�య� తక¡Őవ 

బ�Ūȡ ĺాļింȣ పǵǴర . 

 ĥారణ�ల¡: తĦ�నంత బ�Ūȡ ĺాɁ ĺÂగం లÌకǷč వడం, లĐǵĥ� వĨŖే Ƕట�లĐ సూǖũ కణ�ల అı�క Ħాఢత, మĸ�య� 

సĸ�ĥాǵ మ�ధŪమ ĦÃƘĬ�ంȣ (వĸ�œకరణ). 

 పĸ�ȍాŐĸాల¡: బ�Ūȡ ĺాɁ తరచుదనం మĸ�య� ǴవƔతను ĳ¿ంచడం, లĐǵĥ� వĨŖే Ƕట� Ĳ�ణŪతను 

Ķ¸ర గ�పరచడం, మĸ�య� ĴలిśȻ మ�ధŪమ�ǵŤ ĸ�ĦÃƘȭ Ĩయేడం లÌİ� భĸ�Š Ĩేయడం. 

ǵరŵహణ పదţత§ల¡ (Maintenance Practices) 

1. Ȏాı�రణ తǵǤల¡ (Routine Inspections): 

 తరచుదనం: కƘమబదţĶ̧Ûన ȇĸామ�ల¡, Ȏాı�రణంĦా ĺాĸాǵĥ� లÌİ� Ĳ±లక¡. 

 పనుల¡: Ȅక¡ల ĥąసం తǵǤ Ĩయేడం, మ�ధŪమం Ľిšǳǵ తǵǤ Ĩయేడం, పƔĺాహ ĸÃటųను పరŪĺÂǘ�ంచడం, 

మĸ�య� ĳీడన వŪĮ�ŪȎాలను (pressure diƯerentials) నȀదు Ĩేయడం. 

 ఉİేŢశŪం: సంĵ�వŪ సమసŪలను మ�ందసుŠ Ħా గ�ĸ�Šంచడం మĸ�య� Ľసిśȹ ఉతŠమ Ƿాĸాǽత§లలĐ 

పǵĨేసుŠ ందǵ ǵĸాţ ĸ�ంచడం. 



2. మ�ధŪమం భĸ�Š (Media Replacement): 

 తరచుదనం: మ�ధŪమం రకం మĸ�య� ǵరŵహణ పĸ�Ľిšత§ల ఆı�రంĦా మ�ర త§ంİ�, Ȏాı�రణంĦా పƔǳ 3-5 

సంవతŸĸాలక¡. 

 పనుల¡: Ƿాత మ�ధŪమ�ǵŤ ĮúలĦ�ంచడం, ĴిలśȻ ǷాతƔను (vessel) ȉభƔపరచడం, మĸ�య� ĥóతŠ  

మ�ధŪమ�ǵŤ అమరŖడం (install). 

 ఉİేŢశŪం: వడǷč త Ȏామĸాš ƺǵŤ పనర దţĸ�ంచడం మĸ�య� Ľసిśȹ Ǯȇతĥాల�ǵŤ Ƿû Ĭ�Ħ�ంచడం. 

3. అతŪవసర మరమũత§ల¡ (Emergency Repairs): 

 పĸ�Ľిšత§ల¡: Ľిసśȹ ఊľ�ంచǵ ĺ±ఫౖల�Ūల¡ లÌİ� ǴవƔĶ¸Ûన ǵరŵహణ సమసŪలను ఎదుĸôŐనŤపťడ¦ 

ǵరŵľ�ȎాŠ ర . 

 పనుల¡: సమసŪను గ�ĸ�Šంǩ ĺÂర Ĩేయడం (isolate), అవసరĶ¸Ûన మరమũత§ల¡ Ĩేయడం, మĸ�య� ǳĸ�Ħ� 

ȇǵȂగంలĐĥ� (service) Ǵసుక¡వĨŖే మ�ందు Ľసిśȹ ను పĸ�ǘ�ంచడం. 

 ఉİేŢశŪం: పǵĥ�ĸాǵ సమయ�ǵŤ (downtime) తĦ�œంచడం మĸ�య� Ľసిśȹ క¡ ȇసŠ ృతĶ¸Ûన నȍాś ǵŤ 

ǵĺాĸ�ంచడం. 

ȇవరణ�తũక ǵరŵహణ ȇı�Ĳ�ల¡ (Detailed Maintenance Procedures) 

1. బ�Ūȡ ĺాļింȣ (Backwashing): 

 ȇı�నం: ǩక¡Őక¡నŤ ĥాల¡షŪ ĥారĥాలను ĮúలĦ�ంచĬ�ǵĥ� ĴలిśȻ İ�ŵĸా Ƕట� పƔĺాహ İ�శను మ�రŖడం 

(Reverse the flow). 

 తరచుదనం: ĳడీన తగ�œ దల మĸ�య� మĬ�ŝతనం Ȏాš ķల ఆı�రంĦా, Ȏాı�రణంĦా ĸĆǯĺాĸ� లÌİ� 

ĺాĸాǵĥąȎాĸ�. 

 దశల¡:  

o వడǷč త పƔĥ�Ƙయను ఆపడం. 

o ĴిలśȻ İ�ŵĸా Ƕట� పƔĺాహ İ�శను మ�రŖడం. 

o బ�Ūȡ ĺాɁ Ƕర  సťషśంĦా అķÊŪ వరక¡ ĥóనȎాĦ�ంచడం. 

2. రȎాయన ȉభƔత (Chemical Cleaning): 



 ȇı�నం: మ�ధŪమం నుంĬ� Ǹĝȃంȣ పİ�ĸాš లను కĸ�Ħ�ంǩ ĮúలĦ�ంచĬ�ǵĥ� రȎాయĲ�లను ఉపȂĦ�ంచడం. 

 తరచుదనం: ĴలిśȻ పǵǴర ను పనర దţĸ�ంచĬ�ǵĥ� బ�Ūȡ ĺాļింȣ సĸ�Ƿč నపťడ¦. 

 దశల¡:  

o ĴిలśȻ ను ఖ�Ȇ Ĩయేడం (Drain). 

o ȉభƔపĸ�Ĩే రȎాయĲ�లను ఉపȂĦ�ంచడం (Apply). 

o ǳĸ�Ħ� ȇǵȂగంలĐĥ� Ǵసుక¡వĨŖే మ�ందు ప®ĸ�ŠĦా కడగడం (Rinse thoroughly). 

3. ĺ±ంట�ంȣ (Venting - Ħాȃǵ ĮúలĦ�ంచడం): 

 ȇı�నం: ĴలిśȻ నుంĬ� ǩక¡Őక¡నŤ Ħాȃǵ ĮúలĦ�ంచడం. 

 తరచుదనం: ǷƔా రంభంలĐ (startup) మĸ�య� అవసరĶ¸Ûనపťడ¦. 

 దశల¡:  

o Ħాȃǵ ȇడ¦దల ĨేయĬ�ǵĥ� ĺ±ంట�ంȣ ĺాȽŵ లను Įరెవడం. 

o Ħాȃ బ�డగల¡ లÌక¡ంĬ� Ƕర  పƔవľ�ంచడం ǷƔా రంǻంǩన తĸాŵత ĺాȽŵ లను మ¢ĽిĺÂయడం. 

4. మ�ధŪమ ĦÃƘĬ�ంȣ మĸ�య� భĸ�Š (Media Grading and Replacement): 

 ȇı�నం: మ�ధŪమం సĸ�Ħాœ  ĦÃƘȭ (వĸ�œకĸ�ంచబĬ�) ĨయేబĬ�ందǵ ǵĸాţ ĸ�ంచుĥąవడం మĸ�య� 

అవసరĶ¸Ûనపťడ¦ భĸ�Š Ĩేయడం. 

 తరచుదనం: పƔı�న ǵరŵహణ సమయంలĐ లÌİ� అవసరĶ¸Ûనపťడ¦. 

 దశల¡:  

o పƔసుŠ త మ�ధŪమ�ǵŤ ఖ�Ȇ ĨĽేి ĮúలĦ�ంచడం. 

o ĴిలśȻ ǷాతƔను తǵǤ ĨేĽ ిȉభƔపరచడం. 

o ĥóతŠ  ĦÃƘĬȭె మ�ధŪమ�ǵŤ అమరŖడం. 

5. య�ంǳƔక ĵ�Ħాల తǵǤ (Inspection of Mechanical Components): 

 ȇı�నం: ĺాȽŵ ల¡, పంపల¡ మĸ�య� ǵయంతƔణ వŪవసšల¡ వంట� య�ంǳƔక ĵ�Ħాలను కƘమం తపťక¡ంĬ� 

తǵǤ Ĩయేడం. 



 తరచుదనం: Ȏాı�రణ తǵǤలలĐ ĵ�గంĦా. 

 దశల¡:  

o దృశŪ తǵǤ (Visual inspection). 

o పǵǴర  పĸ�ǖ (Functional testing). 

o అవసరĶ¸Ûన ల¥ǹƔĥÃషȴ మĸ�య� సర Ţ బ�ట�ų . 

అతŪవసర మరమũత§ ǷčƔ టĊĥాȽ ల¡ (Emergency Repair Protocols) 

1. సమసŪను గ�ĸ�Šంచడం: 

 ǵĸాţ రణ ȎాధĲ�ల¡ (diagnostic tools) మĸ�య� ǵరŵహణ Ĭటే�ను ఉపȂĦ�ంǩ సమసŪను ఖǩŖతంĦా 

గ�ĸ�Šంచడం. 

2. సమసŪ ǷƔా ంĮ�ǵŤ ĺÂర Ĩయేడం: 

 మĸ�ంత నȍాś ǵŤ ǵĺాĸ�ంచĬ�ǵĥ� Ľసిśȹ ȁకŐ పƔĵ�ȇత ȇĵ�Ħాలను ఆĳĺిÂయడం (Shut down). 

3. మరమũత§ల¡ Ĩేయడం: 

 లĐపభ¢ķషś ĵ�Ħాలను, ఉİ�హరణక¡ ĺాȽŵ ల¡, ĳ¿పౖల¡ లÌİ� మ�ధŪమ�ǵŤ భĸ�Š Ĩయేడం లÌİ� 

మరమũత§ Ĩయేడం. 

 భȇషŪȰ సమసŪలను ǵĺాĸ�ంచĬ�ǵĥ� సĸ²Óన Ľీȃంȣ మĸ�య� అమĸ�కను (alignment) ǵĸాţ ĸ�ంచడం. 

4. పĸ�ǖ మĸ�య� ధృȈకరణ: 

 మరమũత§ల¡ Ȏాı�రణ ఆపĸÃషȴ ను పనర దţĸ�ంĨ�యǵ ǵĸాţ ĸ�ంచĬ�ǵĥ� పĸ�ǖల¡ ǵరŵľ�ంచడం. 

 ĽిšరĮ�ŵǵŤ ǵĸాţ ĸ�ంచĬ�ǵĥ� మరమũత§ల తĸాŵత Ľసిśȹ ను దగœరĦా పరŪĺÂǘ�ంచడం. 

ఈ సమసŪల ǵĸాţ రణ మĸ�య� ǵరŵహణ పదţత§లను Ƿాట�ంచడం İ�ŵĸా, వడǷč త వŪవసšల Ȏామరšƺం, ȇశŵసǶయత 

మĸ�య� İ�ĸŔా య�వ గణǶయంĦా Ķ¸ర గ�పరచబడĮ�ķ. కƘమబదţĶ̧Ûన పరŪĺÂǖణ మĸ�య� సĥాలంలĐ జćకŪం 

Ĩేసుĥąవడం ǵరŵహణ అంతĸాయ�లను ǵĺాĸ�ంచĬ�ǵĥ� మĸ�య� Ƕట� Ĳ�ణŪత పƔమ�ణ�లను ǵరŵľ�ంచĬ�ǵĥ� 

ĥ�లకం. 

 

 



Regulations and Standards: Overview 
Regulations and standards are critical frameworks established by various organizations to ensure 
environmental protection, public health, and safety. These guidelines set the permissible limits for 
pollutants, quality standards for water and air, and other environmental and health metrics. 

 

Relevant Standards 
EPA (Environmental Protection Agency) 

 

Overview: The EPA is a U.S. federal agency responsible for creating standards and laws promoting 
the health of individuals and the environment. 

Key Standards: 

Clean Air Act (CAA): Establishes National Ambient Air Quality Standards (NAAQS) for harmful 
pollutants. 

Clean Water Act (CWA): Regulates discharges of pollutants into the waters of the United States and 
quality standards for surface waters. 

Safe Drinking Water Act (SDWA): Protects the quality of drinking water in the U.S., setting standards 
for water quality and overseeing states, localities, and water suppliers. 

Resource Conservation and Recovery Act (RCRA): Governs the disposal of solid and hazardous 
waste. 

WHO (World Health Organization) 

 

Overview: WHO is a specialized agency of the United Nations responsible for international public 
health. 

Key Standards: 

Air Quality Guidelines (AQG): Provides global guidance on thresholds and limits for key air 
pollutants that pose health risks. 

Guidelines for Drinking-water Quality (GDWQ): Sets international reference values for safe drinking 
water to protect public health. 

Local Regulations 

 

Overview: Local regulations refer to environmental and health standards set by local governments 
or authorities. These can vary significantly based on the region and specific environmental 
conditions. 



Examples: 

State-Level Standards: In the U.S., individual states can set their own environmental standards 
which can be more stringent than federal guidelines. 

Municipal Ordinances: Cities or towns may have specific regulations to address local 
environmental issues, such as waste management, air quality, or water conservation. 

Compliance Requirements 

Compliance involves adhering to the regulations and standards set forth by these organizations. 
Ensuring compliance typically includes the following steps: 

 

Understanding Regulations: 
 

Identification: Identifying relevant regulations and standards applicable to a specific operation or 
activity. 

Interpretation: Understanding the specific requirements and limits set by these regulations. 

Implementation: 

 

Operational Changes: Making necessary changes in processes, equipment, or practices to meet 
regulatory standards. 

Monitoring and Testing: Regularly monitoring and testing environmental parameters (e.g., air and 
water quality) to ensure compliance. 

Record Keeping: Maintaining detailed records of compliance eƯorts, monitoring results, and any 
incidents or deviations. 

Reporting: 

 

Documentation: Preparing and submitting reports to regulatory agencies as required, which often 
include data on emissions, discharges, and other relevant metrics. 

Incident Reporting: Promptly reporting any non-compliance incidents or spills/releases as required 
by law. 

Auditing and Review: 

 

Internal Audits: Conducting regular internal audits to assess compliance status and identify 
potential areas for improvement. 



External Audits: Allowing for inspections and audits by regulatory bodies to verify compliance. 

Corrective Actions: 

 

Addressing Non-compliance: Implementing corrective actions when non-compliance is identified, 
which may include fines, penalties, or operational changes. 

Continuous Improvement: Regularly updating practices and technologies to enhance compliance 
and reduce environmental impact. 

Conclusion 

Regulations and standards set by agencies like the EPA, WHO, and local authorities play a crucial 
role in protecting the environment and public health. Compliance requires a thorough 
understanding of these standards, diligent monitoring, accurate reporting, and proactive 
management of environmental practices. By adhering to these guidelines, organizations can 
contribute to sustainable development and ensure the well-being of communities. 

 

 

ǵబంధనల¡ మĸ�య� పƔమ�ణ�ల¡: అవలĐకనం (Regulations and Standards: Overview) 

పĸాŪవరణ పĸ�రǖణ, పƔజ�ĸĆగŪం మĸ�య� భదƔతను ǵĸాţ ĸ�ంచĬ�ǵĥ� ȇȇధ సంసšలĨే Ȏాš ĳించబĬ�న ĥ�లక చట�Ɣ లÌ 

(frameworks) ǵబంధనల¡ మĸ�య� పƔమ�ణ�ల¡. ఈ మ�రœదరŶĥాల¡ ĥాల¡షŪ ĥారĥాలక¡ అనుమǳంచదĦ�న 

పĸ�ǽత§లను, Ƕర  మĸ�య� Ħాȃ Ĳ�ణŪత పƔమ�ణ�లను మĸ�య� ఇతర పĸాŪవరణ మĸ�య� ఆĸĆగŪ ĥóలమ�Ĳ�లను 

ǵĸÃŢȋȎాŠ ķ. 

సంబంı�త పƔమ�ణ�ల¡ (Relevant Standards) 

EPA (పĸాŪవరణ పĸ�రǖణ సంసš  - Environmental Protection Agency) 

 అవలĐకనం: EPA అĲÂİ� వŪక¡Š ల ఆĸĆగŪం మĸ�య� పĸాŪవరణ�ǵŤ Ƿč Ɣ తŸľ�ంĨే పƔమ�ణ�ల¡ మĸ�య� 

చట�ś లను సృļిśంచĬ�ǵĥ� బ�ధŪత వľ�ంĨే ఒక U.S. Ĵ¿డరȽ ఏజ²ǶŸ. 

 ĥ�లక పƔమ�ణ�ల¡:  

o సŵచŗĶ¸Ûన Ħాȃ చటśం (Clean Air Act - CAA): ȏǵకరĶ¸Ûన ĥాల¡షŪ ĥారĥాల ĥąసం జ�Ǵయ 

పĸ�సర Ħాȃ Ĳ�ణŪత పƔమ�ణ�లను (National Ambient Air Quality Standards - NAAQS) 

Ȏాš ĳసిుŠ ంİ�. 



o సŵచŗĶ¸Ûన Ƕట� చటśం (Clean Water Act - CWA): య�Ĳ±ౖట½ȭ ĽÐśȫŸ జల�లĐų ĥ� ĥాల¡షŪ ĥారĥాల 

ȇడ¦దలను మĸ�య� ఉపĸ�తల జల�ల Ĳ�ణŪత పƔమ�ణ�లను ǵయంǳƔసుŠ ంİ�. 

o సురǘ�తĶ̧Ûన Į�గ�Ƕట� చటśం (Safe Drinking Water Act - SDWA): U.S.లĐ Į�గ�Ƕట� 

Ĳ�ణŪతను రǘ�సుŠ ంİ�, Ƕట� Ĳ�ణŪతక¡ పƔమ�ణ�లను ǵĸÃŢȋసుŠ ంİ� మĸ�య� ĸాȍాś ƿ ల¡, ǷƔా ంĮ�ల¡ 

మĸ�య� Ƕట� సరఫĸాİ�ర లను పరŪĺÂǘ�సుŠ ంİ�. 

o వనర ల సంరǖణ మĸ�య� పనర దţరణ చటśం (Resource Conservation and Recovery 

Act - RCRA): ఘన మĸ�య� పƔమ�దకర వŪĸాš ల ǷారĺÂయĬ�ǵŤ ǵయంǳƔసుŠ ంİ�. 

WHO (పƔపంచ ఆĸĆగŪ సంసš  - World Health Organization) 

 అవలĐకనం: WHO అĲÂİ� అంతĸాŘ Ǵయ పƔజ�ĸĆĦాŪǵĥ� బ�ధŪత వľ�ంĨే ఐకŪĸాజŪసǽǳ ȁకŐ పƔĮేŪక 

ఏజ²ǶŸ. 

 ĥ�లక పƔమ�ణ�ల¡:  

o Ħాȃ Ĳ�ణŪత మ�రœదరŶĥాల¡ (Air Quality Guidelines - AQG): ఆĸĆగŪ పƔమ�İ�లను కȃĦ�ంĨే 

ĥ�లక ĺాయ� ĥాల¡షŪ ĥారĥాల పĸ�ǽత§ల¡ మĸ�య� హదుŢ లĳ¿ ౖపƔపంచ మ�రœదరŶకĮ�ŵǵŤ 

అంİ�సుŠ ంİ�. 

o Į�గ�Ƕట� Ĳ�ణŪత మ�రœదరŶĥాల¡ (Guidelines for Drinking-water Quality - GDWQ): 

పƔజ�ĸĆĦాŪǵŤ రǘ�ంచĬ�ǵĥ� సురǘ�తĶ¸Ûన Į�గ�Ƕట� ĥąసం అంతĸాŘ Ǵయ సూచన ȇల¡వలను 

ǵĸÃŢȋసుŠ ంİ�. 

Ȏాš ǵక ǵబంధనల¡ (Local Regulations) 

 అవలĐకనం: Ȏాš ǵక ǵబంధనల¡ అĲÂȇ Ȏాš ǵక పƔభ�Į�ŵల¡ లÌİ� అı�ĥార ల¡ ǵĸÃŢȋంǩన పĸాŪవరణ మĸ�య� 

ఆĸĆగŪ పƔమ�ణ�లను సూǩȎాŠ ķ. ఇȇ ǷƔా ంతం మĸ�య� ǵĸ�Ţషś పĸాŪవరణ పĸ�Ľిšత§ల ఆı�రంĦా 

గణǶయంĦా మ�రవచుŖ. 

 ఉİ�హరణల¡:  

o ĸాషś ƿ-Ȏాš ķ పƔమ�ణ�ల¡: U.S.లĐ, వŪĥ�Šగత ĸాȍాś ƿ ల¡ తమ సŵంత పĸాŪవరణ పƔమ�ణ�లను 

ǵĸÃŢȋంచుĥąవచుŖ, ఇȇ Ĵ¿డరȽ మ�రœదరŶĥాల కంటÎ కī�నంĦా ఉండవచుŖ. 



o పరǷాలక ĻాసĲ�ల¡ (Municipal Ordinances): నగĸాల¡ లÌİ� పటśణ�ల¡ వŪరš పİ�ĸాš ల 

ǵరŵహణ, Ħాȃ Ĳ�ణŪత, లÌİ� Ƕట� సంరǖణ వంట� Ȏాš ǵక పĸాŪవరణ సమసŪలను పĸ�షŐĸ�ంచĬ�ǵĥ� 

ǵĸ�Ţషś ǵబంధనలను కȃĦ� ఉండవచుŖ. 

అనుసరణ అవసĸాల¡ (Compliance Requirements) 

అనుసరణ (Compliance) అĲÂİ� ఈ సంసšల¡ ǵĸÃŢȋంǩన ǵబంధనల¡ మĸ�య� పƔమ�ణ�లను Ƿాట�ంచĬ�ǵŤ కȃĦ� 

ఉంట�ంİ�. అనుసరణను ǵĸాţ ĸ�ంచడం Ȏాı�రణంĦా ĥ�Ƙంİ� దశలను కȃĦ� ఉంట�ంİ�: 

 ǵబంధనలను అరšం Ĩేసుĥąవడం:  

o గ�ĸ�Šంప: ǵĸ�Ţషś ఆపĸÃషȴ లÌİ� ĥారŪకల�Ƿాǵĥ� వĸ�ŠంĨే సంబంı�త ǵబంధనల¡ మĸ�య� 

పƔమ�ణ�లను గ�ĸ�Šంచడం. 

o ĺాŪఖ�Ūనం: ఈ ǵబంధనల İ�ŵĸా ǵĸÃŢȋంచబĬ�న ǵĸ�Ţషś అవసĸాల¡ మĸ�య� పĸ�ǽత§లను అరšం 

Ĩేసుĥąవడం. 

 అమల¡:  

o ǵరŵహణ మ�ర ťల¡: ǵయంతƔణ పƔమ�ణ�లను అందుĥąవĬ�ǵĥ� పƔĥ�Ƙయల¡, పĸ�కĸాల¡ లÌİ� 

పదţత§లలĐ అవసరĶ¸Ûన మ�ర ťల¡ Ĩయేడం. 

o పరŪĺÂǖణ మĸ�య� పĸ�ǖ: అనుసరణను ǵĸాţ ĸ�ంచĬ�ǵĥ� పĸాŪవరణ Ƿాĸాǽత§లను (ఉİ�., Ħాȃ 

మĸ�య� Ƕట� Ĳ�ణŪత) కƘమం తపťక¡ంĬ� పరŪĺÂǘ�ంచడం మĸ�య� పĸ�ǘ�ంచడం. 

o ĸ�ĥార ŝ ల ǵరŵహణ: అనుసరణ పƔయĮ�Ťల¡, పరŪĺÂǖణ ఫȃĮ�ల¡ మĸ�య� ఏĺ±Ĳౖ� సంఘటనల¡ 

లÌİ� ȇచలĲ�ల ȁకŐ ȇవరణ�తũక ĸ�ĥార ŝ లను ǵరŵľ�ంచడం. 

 ǵĺÂİ�ంచడం:  

o పĮ�Ɣ ల¡ తయ�ర Ĩేయడం (Documentation): అవసరĶ¸Ûన ȇధంĦా ǵయంతƔణ సంసšలక¡ 

ǵĺÂİ�కలను తయ�ర  ĨĽేి సమĸ�ťంచడం, ఇȇ తరచుĦా ఉİ�œ ĸాల¡, ȇడ¦దలల¡ మĸ�య� ఇతర 

సంబంı�త ĥóలమ�Ĳ�లĳ¿ౖ Ĭటే�ను కȃĦ� ఉంట�ķ. 

o సంఘటన ǵĺÂదన (Incident Reporting): చటśం పƔĥారం అవసరĶ¸Ûనపťడ¦ ఏĺ±Ĳౖ� 

అనుసĸ�ంచǵ సంఘటనల¡ (non-compliance incidents) లÌİ� ǩంİ�Ƿč వడం/ȇడ¦దలలను 

తǖణĶÉ ǵĺÂİ�ంచడం. 

 ఆĬ�ట�ంȣ మĸ�య� సǾǖ:  



o అంతరœత ఆĬ�ట�ų : అనుసరణ Ľిšǳǵ అంచĲ� ĺÂయĬ�ǵĥ� మĸ�య� Ķ¸ర గ�దల ĥąసం సంĵ�వŪ 

ǷƔా ంĮ�లను గ�ĸ�ŠంచĬ�ǵĥ� కƘమం తపťక¡ంĬ� అంతరœత ఆĬ�టųను ǵరŵľ�ంచడం. 

o బ�హŪ ఆĬ�ట�ų : అనుసరణను ధృȈకĸ�ంచĬ�ǵĥ� ǵయంతƔణ సంసšలĨే తǵǤల¡ మĸ�య� ఆĬ�టųను 

అనుమǳంచడం. 

 İ�దుŢ బ�ట� చరŪల¡:  

o అనుసĸ�ంచకǷč వĬ�ǵŤ పĸ�షŐĸ�ంచడం: అనుసĸ�ంచకǷč వడం గ�ĸ�ŠంచబĬ�నపťడ¦ İ�దుŢ బ�ట� 

చరŪలను అమల¡ Ĩేయడం, ఇందులĐ జĸ�మ�Ĳ�ల¡, ȋǖల¡ లÌİ� ǵరŵహణ మ�ర ťల¡ ఉండవచుŖ. 

o ǵరంతర Ķ̧ర గ�దల: అనుసరణను Ķర̧ గ�పరచĬ�ǵĥ� మĸ�య� పĸాŪవరణ పƔĵ�ĺాǵŤ 

తĦ�œంచĬ�ǵĥ� పదţత§ల¡ మĸ�య� ȎాంĥÃǳకతలను కƘమం తపťక¡ంĬ� నȈకĸ�ంచడం. 

మ�Ħ�ంప 

EPA, WHO మĸ�య� Ȏాš ǵక అı�ĥార ల¡ వంట� సంసšల¡ ǵĸÃŢȋంǩన ǵబంధనల¡ మĸ�య� పƔమ�ణ�ల¡ పĸాŪవరణం 

మĸ�య� పƔజ�ĸĆĦాŪǵŤ రǘ�ంచడంలĐ ĥ�లక ǷాతƔ Ƿč ļిȎాŠ ķ. అనుసరణక¡ ఈ పƔమ�ణ�లĳ¿ ౖసంప®రş అవĦాహన, 

శƘదţĮČ క¥Ĭ�న పరŪĺÂǖణ, ఖǩŖతĶ¸Ûన ǵĺÂదన మĸ�య� పĸాŪవరణ పదţత§ల చుర ĥ²Óన ǵరŵహణ అవసరం. ఈ 

మ�రœదరŶĥాలను Ƿాట�ంచడం İ�ŵĸా, సంసšల¡ సుĽిšర అǻవృİ�ţĥ� İోహదం Ĩయేగలవ మĸ�య� సమ�జ�ల 

ĻÑƘయసుŸను ǵĸాţ ĸ�ంచగలవ. 

 

 

 

 

 


