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BEFORE THE NATIONAL GREEN TRIBUNAL 

(SOUTHERN ZONE) CHENNAI.

ORIGINAL APPLICATION NO. 608/2022

In re:

NEWS ITEM PUBLISHED IN BANGALORE MIRROR DATED 

18/8/2022 TITLED “NIGHTMARE SEWAGE PLANT CHOKES

NEARBY RESIDENTS”

BRIEF NOTE ON BEHALF OF THE BSWML/BBMP.

Chikkanagamangala MSW Plant Report

1. The Chikkanagamangala Municipal Waste Processing Plant of capacity 500TPD 

for the mixed waste was commissioned on 18th Nov 2015 and owned by BBMP. 

This plant has spread over on 15.3 acres of BBMP land at survey no.31, Shantipura 

gramapanchayath, Sarjapura Hobli, Anekal Taluk, Bengaluru Urban District.

2. As per the Chief Commissioner’s order no:BBMP/CC/PER/PR/47/2024-25 

dated:23-05-2024, the Solid waste management wing from BBMP has shifted to 

Bengaluru Solid Waste Management Limited.(Annexure-Ol)

3. The plant started in the year November - 2015. Till October 2024 the approximate 

quantity of waste received and processed is 568761 MT . Hence the average waste 

received per day is 260 to 300TPD. At present plant is receiving about 260 TPD 

segregated wet waste as per MSW rules 2016 and working in two shifts for 

processing of the waste.

4. The plant was stopped from 27.11.2016 to 23.01.2018 due to fire incident in Shed

-A.



5. The plant has continuously runned in the year 2019 receiving average waste of 

quantity 4777MT per month i.e., 159TPD,

> The average waste received in the Year 2020 is 6222.1 MT i.e., 207 TPD,

> The average waste received in the Year-2021 is 8146.8MT i.e., 272 TPD,

> The average waste received in the Year - 2022 is 8249.35 Ml' i.e., 274.97 TPD,

> The average waste received in the Year - 2023 is 8199.62 MT i.e, 273.32 TPD,

> The average waste received in the Year - 2024- Jan to till October 2024 is 8646.83

i.e., 288.27 TPD. (Annexure - 2)

I. Windrow Section(Shed A):

1. This shed has an area of 10,290 sq.m and the windrow concrete platform section 

measures 110 m*65 m.

2. The wet waste receiving in the plant is having moisture content upto 75% (Annexure 

-3). The moisture content of the waste is being placed on the windrow platform is for

28 days subjected to turning of windrows once in 7 days (total 4 turnings) to provide 

aeration and then passed through 35mm & 16mm trommel and then semi matured 

material is stored in curing silos for about 15 days finally then the stored material 

from the silos is passed through 4mm trommel. The -4MM product is compost 

fumishable to moisture content is 25% as per standards. Lot of evaporation happens 

in the process which reduces moisture content from the waste. As per the ground 

condition the normal Leachate generation is about 80 to 100 ltrs for the tonne of 

waste received.

II. Collection of Leachate :

The waste is being received in the plant through compactors. The Leachate collected in 

the Leachate collection tank of the compactor is unloaded into the Leachate tank 

provided of 10000 ltr capacity. Later waste has been collected on the windrow 

platform. Leachate coming from the windrow platform flows into the drains, provided



in the windrow Shed is leading to 20000 ltr capacity Leachate tank. The Leachate 

collected in the Leachate tank is pumped to the tankers and it is sent to BWSSB STP, 

Kadubeesanahalli/Farmer’s/ Private STP/CETP. The details of Leachate sent to 

BWSSB Plant/farmers/STP/CETP details are enclosed. (Annexure-A)

1. Leachate was being sent to BWSSB Kadubeesanahalli from July-2020 to September 

-2021.

2. Leachate was sent to Agricultural land on farmer’s request to use by diluting. IIHR in 

the interim report opined to use Leachate by diluting in 1:8 ratio for agriculture and 

horticulture crops. (Annexure - 5).

3. The officers of BSWML Chikkanagamangala plant frequently inspect

Chikkanagamanagala lake and found there was no flow of Leachate into the lake.

4. Around 45000 to 500001trs of leachate is generated everyday. The 50,000 Ltrs 

capacity Leachate treatment plant is constructed and its commenced. Everyday 25000 

to 280001ts leachate is treated at site. The reject water from generated leachate 

treatment and the remaining leachate is transported to CETP “Govind Solvents 

PVT.ltd” situated in Kunigal industrial area Tumkur district through 

Chikknagamangala plant Manpower supply agency (Annexure - 6)

5. The spraying and fogging of chemicals for odour and pest control is regulary carried 

out in surrounding villages and plant premises (Annexure- 9)

III. Borewell water samples of the neighbouring villages adjacent to plants have 

been tested the parameters are within the permissible limits. (Annexure - 7)

IV. Process Rejects:

1. While processing the segregated wet waste into compost process rejects are being 

generated from 35MM, 16MM & 4MM trommels. The rejection from 16MM 

trommels are being lifted from the farmers to use as a fertiliser in their agriculture

field at free of cost.



2. 4MM rejects are being used for making the bed for the windrows. Only 35MM 

process rejects are to be disposed to the landfill.

3. Around 12800MT of process rejects (+16mm) has been sent to farmers to the 

agricultural lands at free of cost, and inert/process rejects (+35mm) Apprx 42000MT 

is being transported to Ullahalli and fill through agency as per issued Work Order for 

the same ( Annexure- 8 ).

Conclusion: All efforts as being made to follow MSW Rules 2016 and 

BBMP/BSWML is ready to accept and to implement any further suggestions made 

from Honourable NGT and also to request to withdraw the Suo-Moto case filed 

against BBMP/BSWML based on the news published in the newspaper.
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Snbjcct: 

Reference: 

Translated order of Annexure 1 

:offlee Order : 
Merging SWM Ccll into 1lenlth ond Sanitatlon Section nnd subsuming Specinl Comminsioner (SWM) into Special (ommissioner (lealth nnl Sonitaton/Joint Commissioner (lealth and Sanitation). 
| Cabinet of Ministers unproval of the lon'ble Government Subjcct No9/202, datcd.02.0),2021. 
. Gorennment Order No: NA! 26 MNY 2020, dated; 0s 03.2021. 

3. (eniticate of Incorportlon of BSWML Company No:U371 00KA 2021 SOC 147734. dated: 22.05.2021. J. Pnocvcdings of the 3rd Bourd of Directors Meeting of BSWML, dated: 24,11.2021. 
S. Letter from Hon'ble Managing Dircctor, Bangalore Solid wJste managcmcnt datcd:07.12.2021. 
6. Resolution/Approval of Board Mccting No:148/2022-23. dated: 21.07.2022. 
7. Board meeting 

dated:11.10.2022. 
8. Proceedings of the 1lth Board of Directors Meeting of 

Bangalore Solid Waste Management Authority, dated: 

" Pourakarmika issues. 

resolution/approval No:286/2022-23, 

The Solid Waste management within BBMP limits was managed by Health Secion prior to 2018. After 2018 a separate cell called Solid Waste Management Cell was established which has been entrusted to Solid Waste 
Managemnent. 

Further, Bengaluru Solid Waste Management Limited was established by the 
Govement as per the order at Ref (2), In order to manage the Solid Waste not 
only within the Juridiction of Bruhath Bengaluru Mahanagara Palike but also 
Bengaluru Uban. Hence the responsibility of Collection and Transport, Processing and disposal were entrusted to Bengaluru Solid Waste Management Limited. 

***** 

The Bruhath Bengaluru Mahanagara Palike was entrusted to look after the 
following responsibilities as per Ref (6 & 7) 

Cleanliness of Public Places. 
" Public Toilet & Commercial Toilet issues. vCertiu 
" Swaccha Survekshan Works. 

AssistantGeneral Manager 
B.S.W.M.L. 
Vijayanagar 
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09.11.2023. 



In the view of this, it is reasonable to subsune the posts of Special Commissioner (SWM) / Joint Commissioner (SWM) in a Hcalth section of 
Coporation by entrusting the roles and responsibilities of these posts to Special 
Commissioner (Health) / Joint Commissioner (Hcalth). 

Hence the following order. 
1. The lHealth section of Bruhath Becngaluru Mahanagara Palike is renamed 

as Health& Sanitation. 

2. The Posts of Special Conmissioner (SWM) / Joint Commissioner 
(SWM) are subsuming in the Hculth & Sanitation. And the 
responsibilities are cntrustcd to Spccial Commissioner (Hcalth & 
Sanitation) Joint Commissioner (Hcalth & Sanitation) respectively. 

3. In the vicw of subsumption of the posts of Spccial Commissioncr (SWM) 
in the Health & Sanitation using the Spccial Commissioner (Health & 
Sanitation) will act as The Dircctor of Bcngaluru Solid Waste 

Copy to:: 

sa. 
Managing Director 

BSWMIL 

1. Hon'ble Administrator, Bruhath Bengaluru Mahanagara Palike. Bengaluru, for kind information. 
2. Hon'ble Managing Dircctor. Bengaluru Solid Waste Management 

Limited, for kind information. 
3. Special Commissioner (SWM/Projects) Bruhath Bengaluru Mahanagara Palike, Bcngaluru, for necdful action. 
4. Special Commissioner (Health) Bruhath Bengaluru Mahanagara Palike, 

Bengaluru, for needful action. 
5. Chief lLxccutive Officer, Bengaluru Sold Waste Management Limited, for needful action. 

6. Special Commissioner (Finance). Bruhath Bengalur1 Mahanagara Palike, Bengaluru, for necdful action. 
7. Zonal Commissioner, All Zones Bruhath Bengaluru Mahanagara Palike, Bengaluru, for kind infomation. 
8. Deputy Commissioner (Administration) Bruhath Bengaluru Mahanagara Palike, Bengaluru, for necdful action. 
9. Joint Commissioner All Zones Bruhath Bengaluru Mahanagara Palike, Bengaluru, for kind infornation. 
10.Joint Commissioner (SWM) Bruhath Bengaluru Mahanagara Palike, Bengaluru, for needful action. 
11.SE/AEE (SWM) All Zones Divisions, Bruhath Bengaluru Mahanagara Palike, Bengalur1, for needful action. 
12.Office Copy. 

AssistanSenera 
B.SWML 
Vijayanagar 
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ANNEXURE - 2 

 
 

 
 
 
 

CHIKKANAGAMANGALA PLANT 

YEAR JAN FEB MAR APR MAY JUNE JULY AUG SEP OCT NOV DEC TOTAL  

2019 5469 5913 6219 4431 4290 4270 4021 4336 4476 5103 4606 4188 57322 

2020 6287 7438 6077 4116 6321 6640 5655 4893 5868 8174 7522 5661 74652 

2021 6995 6117 4861 7961 6831 7421 8390 9326 9687 9519 9021 8633 94762 

2022 9211 8112 7512 9601 9773 10304 10236 9521 5884 8915.06 7553.34 7762.24 104385 

2023 8016.47 6315.95 7167.21 8549.63 8715.29 8981.36 8272.29 8032.87 8436.63 8202.37 8042.12 9663.4 98395.6 

2024 9880.83 9693.25 10432.6 8201.35 9525.41 9657.57 6378.84 6703.12 7870.55 8124.85       
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ANNEXURE - 4  

 

INTERIM  REPORT  

Use of Bengaluru municipal compost yard  leachate for direct 
application in agriculture  

Solid waste collected from municipal area contains varied heterogeneous material. A major part 
of it is decomposable material which can be converted in to manures. Segregated solid waste 
containing biodegradable material are mostly household kitchen and garden wastes, vegetable 
and fruit markets, temple and burial ground wastes, municipal park wastes, avenue tree litters 
etc. Bangaluru BBMP has attained above 60% segregation at source and wet wastes are taken 
separately to the composting yards.  

The growing interest in the composting of organic waste will inevitably lead to an increase in 
composting leachate production. Composting leachate contamination is characterized by high 
concentrations of moderately biodegradable organic matter and nutrients  

Leachate is a by-product derived frommunicipal solid wastesdue to their physical, chemical, and 
biological changes and will be formed in composting plants, and transfer stations, and landfills, 
incineration plants. The composition of leachate that is generated through segregated wet 
wastes of BBMP is related to some factors, including properties of waste, location, seasons, 
retention time in holding cell at composting plants, operation modes of transfer stations, etc. 
Among the leachate sourcesIt may contain plant nutrients such as N,P,K, Ca, Mg,S and Cu, Ni, Zn, 
B and Mn, and organic matters, which distribute among different particles with various sizes. 
Anions, such as NO3

−, HCO3
−, SO4

2−, F− and Cl−, are also present as salts in leachate   

Careful management for composting yards is very important for the reduction of foul smell and 
leachate quantity. The most common treatment methods for leachate are biological and 
physicochemical techniques, which possess the differential removal capacities for various 
pollutants. The leachates must meet the discharge standards or recycle within plants without 
any discharge into the environment. The easiest and cheapest way to dispose this huge quantity 
of leachate accumulated in different BBMP plants is through direct application to agriculture 
lands and forest lands ascertaining its safety. The advantages of use of compost plant leachate 
for direct application in agriculture are presented below:  

 



 

 

 

These leachates are a very good source of plant nutrients. They are very rich in plant growth 
promoting rhizobacteria(PGPRs). Application of the leachates enhance th growth of crops. Besides 
BBMP can easily get rid of this problem by putting the leachate to a rightful cause preventing water 
reservoirs from pollution and more importantly saving huge money.  

Fortunately BBMP has achieved more than 60% segregation at source level and hence the 
collected segregated wet waste contain mostly the biodegradable wastes from household 
kitchen and garden wastes, vegetable and fruit markets, temple and burial ground wastes, 
municipal park wastes, avenue tree litters etc. These material are free from any toxic wastes 
including heavy metals. Therefore it can be used in agriculture fields, parks, forest lands etc for 
not only disposing the leachate but also supplying the organic sources of plant nutrients and 
organic humic acid and fulvic acid to the crops as stimulants of plant growth , improving soil 
health and plant productivity. 

It is, however, necessary to ascertain the composition of the wet waste leachate generated in 
different BBMP composting plants for their nutrient composition and possible heavy metal 
concentrations for safe use in agriculture.The leachate was analysied by three reputed 
laboratories at different times. These laboratories are  

1. Indian Institute of Science, Bengaluru 
2. Indian Institute of Horticultural Research, Bengaluru 
3. Robust materials technology Pvt.Ltd 

The analysis done at the above three laboratories and at different times are placed below:  

Leachate analysis for heavy metals at IISc and IIHR laboratories(December 2021)  

Laboratory  Sample Id   Pb (%)  Cd (%)  As (%)   Ni (%)  Cr (%)  
  Leachate     
IISc  Leachate from  

Doddabidarekallu  
-0.00000022    -0.00000008  -0.00000002  -0.00000021  -0.00000002  

IIHR  Leachate from  
Doddabidarekallu  

-0.00000030  -0.00000012  -0.00000006  -0.00000032  -0.00000008  
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  Compost     
IISc  Compost from  

Doddabidarekallu  
0.00000184    0.00000011  -0.00000075  0.00000069  0.00000155  

IIHR  Compost from  
Doddabidarekallu  

0.00000198  0.00000063  -0.00000058  0.00000049  0.00000196  

 

IIHR has also analysed the leachate samples collected from BBMP leachate collections at BBMP 
composting plants in 2020 and again in December 2021. The results of analysis is presented 
below:  

Leachate analysis by IIHR in 2020  

Parameter   Measured characteristic  

BOD   3200 PPM  

COD   8170 PPM  

pH   4.24  

Turbidity   1400 NTU  

TS   28242 PPM  

TDS   23415 PPM  

Conductivity   15.7 dSm-1 

SO4   31417 PPM  

Cl-1 5963 PPM  

P2O5   284 PPM  

NO3   3.95 PPM  

NH4   721 PPM  
 

Leachate analysis by IIHR in December  2021 for Chemical parameters 

Sample code  pH  
 

EC  
(dS  
/m)   

Total N  
(mg/L)  

 Total P 
(mg/L)  

 Total  
K   
(mg/L)  

Total Ca  
(mg/L)  

Liquid 
sample 1  

4.10  16.0  
630  250.00  1668  4080  

Liquid 
sample 1A  

4.05  15.9  
640  350.00  1635  4440  
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Liquid 
sample 1  

Total Mg  
(mg/L)  

Total  
S  
(mg/L)  

Total  
Fe  
(mg/L)  

Total  
Mn   
(mg/L)  

Total  
Zn   
(mg/L)  

Total Cu 
(mg/L)  

Liquid 
sample 1A  640  2204  113.5  21.4  12.63  0.80  
 650  2258  120.8  21.3  12.60  0.78  

 
Leachate analysis by IIHR in December  2021 for Microbial parameters.  

Parameters  Leachate ( cfc/ml)  Solid +35mm  
(cfc/ml)  

Solid +16mm   
( cfc/ml) 

Total bacteria  27*105  59*107  232*107  
Yeast  10*101  35*101  54*101  
Mold  14*101  13*101  16*101  
Total coliforms  61*101  Nil  Nil  
Fecal coliforms  Nil  Nil  Nil  
Pathogenic e-coli  Absent in 25g  Absent in 25g  Absent in 25g  
Listeria species  Absent in 25g  Absent in 25g  Absent in 25g  
Salmonella  Absent in 25g  Absent in 25g  Absent in 25g  

 

Robust materials technology Pvt.Ltd has analysed the leachate in 2019 for the KCDC plant and their 
results are also placed below:  
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The use of leachates for crop growth is a centuries old practice that is getting renewed attention 
due to rising environmental concerns. It is always misunderstood that leachates are harmful to 
soil and crop and to human health.  This is mainly because it is misunderstood and mixed-up 
with the problems associated with the leachates from landfills and incinerating plantsand the 
sewage water.  Compost plant leachate is entirely different from these two liquid wastes. 
Wemust keep in mind that compost plant leachates cannot be compared with sewage water or 
leachates from landfill sites.   

Composting leachates originate from: (1) the water content of the organic waste itself (which represents 
approximately 60–90% content by weight), (2) the water generated during the composting biochemical 
reactions, (3) the rain water (open facilities), as well as (4) the water added in order to adjust the 
moisture content. Leachate production is linked to the composting technology, the type of wastes 
composted, and the climatic conditions. Mixed municipal wastes generate approximately 75–100 L/ton 
of waste, green wastes produce between 5 and 50 L/ton of waste and sewage composting produces 
approximately 100 L/ton of sewage. Generally, composting facilities have the capacity to treat 1000– 
1500 ton/day of waste with reported leachate productions ranging from 4 to 400 m3 /d. Composting 
leachate contamination mainly occurs during the percolation of water (liquid phase) through the 
composting of organic waste. Organic wastes are a major source of biodegradable organic matter, as well 
as emerging contaminants such as plasticizers. The presence of a high content of organic matter in 
leachates results from the breakdown of large and complex organic matter into simpler substances by 
various microorganisms under aerobic conditions. Initially,microorganisms already present in the liquid 
phase surrounding the organic matter utilize the readily available dissolved biodegradable organic 
matter. Microorganisms simultaneously produce enzymes that react with solid organic matter to release 
soluble and readily available molecules in the biofilm. In addition to microbial activity, organic and 



 

 

inorganic matter (i.e. heavy metals) can be transferred to the liquid phase through solid–liquid mass 
transfer. Thus, the total mass transfer from biogenic waste to liquid phase can be divided into three 
different categories: (1) hydrolysis of biogenic waste through enzymatic reactions, (2) solubilization of 
organic and inorganic molecules and (3) entrainment of particulate matter.  

Due to the fertilizing properties of composting leachates, and free supply of oxygen in agricultural lands 
(other than paddy lands) crops   significantly remove BOD and COD and nitrates and phosphates apart 
from other plant nutrients.  

Compost yard leachates are absolutely safe for use in agriculture as a source of nutrient and 
Biostimulants as and when required:  

 

Benefits of Compost Leachate to Agriculture and the Environment   

• Water and soil conservation.  
• Protects groundwater quality.  
• Minimizes odors from agricultural areas.  
• Avoids methane production by diverting organics from landfills into compost. 

 Drastically reduces the need for pesticides and fertilizers.  
• Off-farm materials can be brought in and added to manure to make compost.  
• Facilitates reforestation, wetlands restoration, and wildlife habitat revitalization efforts 

by amending contaminated, compacted and marginal soils.  
• Safe disposal of leachate and reduces burden on BBMP in handling the leachate 

problems.  

Agriculture  
• Long-term stable organic matter source.  
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• Buffers soil pH levels.  
• Adds organic matter, humus and cation exchange capacity to regenerate poor soils.  
• Suppresses certain plant diseases and parasites and kills weed seeds.  
• Increases yield and size in crops.  
• Increases length and concentration of roots in crops.  
• Increases soil nutrient content and water holding capacity of sandy soils and water 

infiltration of clay soils.  
• Reduces fertilizer requirements.  
• Restores soil structure after natural soil microorganisms have been reduced by the use of 

chemical fertilizers; compost leachate is a soil innoculant.  
• Increases earthworm populations in soil.  
• Provides slow, gradual release of nutrients, reducing loss from contaminated soils.  
• Reduces water requirements and irrigation.  
• Provides opportunity for extra income.  
• BBMP can create a market for the leachate through bottling and sale or even free 

distribution to farmers reduces the cost incurred in managing the leachates.  
• Brings higher prices for organically grown crops.  
• Minimizes odors from agricultural areas.  

 

Do not compare  use of sewage water with compost yard leachates  

In sewage farming, sewage is used for the irrigation of agricultural lands. But while using sewage 
water the human pathogens generally spread among the farm workers and the consumers of 
sewage farm products. The groundwater may get contaminated. And the most important thing 
is that its use deteriorate the soil health. All these disadvantages are not associated with 
compost yard leachates. A comparison between the two is presented below:  
 

Sewage water  Compost yard leachate  

Contains harmful pollutants  Analysis of BBMP leachates by three different 
laboratories at different times showed no 
harmful pollutants in compost yard leachates  

Contains heavy metals exceeding permissible 
limits.  

BBMP compost leachates analysis showed very 
low levels of heavy metals which are very safe 
as per the FCA orders  

Contains human pathogens which affect farm 
workers and consumers  

Analysis done at IIHR laboratory showed no 
human pathogen in the leachates  
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Use of sewage may lead to a land condition 
called sewage sickness.  

Since application is not through irrigation and 
quantity used is limited and the application is 
made to dry soils there is no scope for sewage 
sickness  

High BOD and COD causes soil sickness  Since it is applied to dry soils the issue of BOD  
 and COD causing adverse effect does not arise 

as free oxygen supply degrades these organic  
matter in very short time  

Drastically reduces the need for pesticides and 
fertilizers. 

Drastically reduces the need for pesticides and 
fertilizers. 

Sewage is applied continuously on a piece of 
land. This results in  pores or voids of soil filled 
up or clogged, free circulation of air is 
prevented and anaerobic conditions develop.  
At this stage, the land is unable to take any 
further sewage load which causes the organic 
matter to decompose and foul-smelling gases 
are emitted from the land like in Kengeri and 
Vartur and other areas.   

 All these problems are not there while using 
compost plant leachate. This is safe from all 
the problems associated with continuous use 
of sewage water through irrigation system  

The runoff obtained after sewage irrigation of 
fields may be polluted when precipitation 
exceeds evaporation and percolation capacity.  

This does not arise while using compost plant 
leachates  

The sewage is usually generated at a relatively 
constant rate, but irrigation is required only 
during dry weather so over-irrigation in wet 
periods might cause soils to become septic, 
sour, or sewage-sick.  

This does not arise while using compost plant 
leachates. Farmers can use leachate as a 
source of nutrient and Biostimulants as and 
when required  

Arid climates will allow temporary storage of 
sewage in holding ponds while the soils dry 
out during non-growing seasons and such 
storage may cause odour and insect problems.  

No such issue with use of compost plant 
leachates  

In situations like irrigation of fruit trees with 
the flow in the surface, ditches may involve 
some risk of pathogen transfer from the 
sewage to the edible fruit by birds, insects, 
and similar vectors so the pathogen transfer is 
more likely to affect the consumers of the 
crops.  

No such issue with use of compost plant 
leachates  
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Based on the preliminary studies and analysis of the leachates it is safe to dilute the leachates 6 
to 8 times for use in any agricultural or horticultural crops. A detailed study is underway at 
Division of Natural Resources, IIHR. Final results will be available in a few months time.  

To popularize the use of leachate in agriculture it is essential to create awareness among the 
farmers through TV programme under Krishidarshan as was done earlier for disposing +16 and  
+35 composts. News paper advertisement may also help in speeding up disposal of leachates.   
BBMP must make arrangements for free transport or at nominal charges to the farmers fields 
within limits and also at the compost yards for free loading of leachates to the containers the 
farmers may bring to carry the leachates.  

 

AN.Ganeshamurthy        TR Ripa  

Emeritus Scientist, IIHR       Principal Scientist, IIHR  
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he simultaneous removal of COD, TSS and NH4.  
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