Annexure: XIV

Status of Wastewater Treatment in Bangalore City

During the decade 1970 to 1980, two primary treatment plants at K & C Valley and V Valley were established. Subsequently, the above treatment plants were upgraded to Secondary level and one more treatment plant was established at Hebbal. Two Tertiary level treatment plants were established for recycling of wastewater under Cauvery Water Supply Scheme (CWSS) Stage II, Stage III and Indo French Protocol i.e. prior to CWSS Stage IV Phase I.  There was rapid growth in the city forcing the Board to augment water to an extent of 270 MLD from the River Cauvery. The project was taken up under CWSS Stage IV Phase I. The additional water supplied to the city in turn converts in to wastewater and there was necessity to convey and treat this additional wastewater. For treating this Board has constructed seven treatment plants. The details treatment plants are furnished below.

Wastewater Treatment Plants:

1) Koramangala and Challaghatta Valley treatment plant 
– 248 MLD

2) Vrishabhavathi valley treatment plant 


– 180 MLD

3) Hebbal valley treatment plant 




–   60 MLD

4) Madivala water reclamation plant 



–     4 MLD

5) Kempambudhi water reclamation plant 


–     1 MLD

6) Yelahanka Tertiary treatment plant 



– 10 MLD.

7) Mylasandra 






– 75 MLD

8) Kadabesanahalli 





– 50 MLD

9) Krishnaraja Purum





– 20 MLD

10)   Jakkur 







– 10 MLD

11)   Raja canal 






– 40 MLD

12)   Nagasandra 






– 20 MLD

13)   Cubbon Park






– 1.50 MLD

14)   Lalbagh





 

–  1.50 MLD

       Total







– 721 MLD.

The treatment process consists of

1) Screening

2) Grit removal

3) Primary clarification

4) Aerobic process (Aeration tanks) / Attached growth system (Trickling filters)

5) Secondary clarification

6) Sludge thickening

7) Sludge digesting

8) Sludge drying.

The details of the treatment process are briefly described below.

Screening:- Screening is adopted to remove larger floating solids and organic solids, which do not become septic. The screens are made up of flats welded to the horizontal bars at 40 mm/ 20 mm spacing. These screens are placed perpendicular to the direction of flow and floating matter stuck to the screens are removed manually/ mechanically. The screenings are disposed off as land fill.

Grit removal:- The heavier inorganic matters are removed in this process. The heavier inorganic matters like grit, sand, egg shells, gravel etc., are removed by sedimentation of the particles which can settle in settling basin in time of 60 seconds. The settled matter will be pushed to the sides and classifiers will transport the matter to required place. The grit will be transported.

Primary clarification:-  Primary clarifier is settling basin where inorganic matter will settle. The detention time in this tank is 2 to 2.5 hours. The clarifiers may be of circular or rectangular in shape. The settled matter will be scraped to the center by the raker arms and the primary sludge will be taken to the primary sludge pump house to pump the sludge to sludge digesters. In primary clarifiers about 30 - 35% of the BOD 5 and 60 - 65% of the S S is removed. 

Aerobic Process:- Aerobic process takes place in the presence of aerobic microorganisms. The organic matter in the wastewater generally consists of proteins, carbohydrates etc., when oxygen comes into contact with these constituents reaction takes place and end products such as CO2, H2O and NH3 are produced. The biological process converts finely divided organic matter into settlable flocculents.  The oxygen required for the biological process is supplied by surface aerators installed. The surface aerator will suck the wastewater from the bottom of the tank and splashes over the surface of the aeration tank. The tiny molecules of wastewater will absorb oxygen from the atmosphere before dropping into the aeration tank. The biomass from the aerated wastewater is separated in the secondary Clarifier and recycled continuously to the aeration tank.   

Attached Growth System:- The wastewater is sprinkled over a media and microorganisms will grow on the media surface. The grown microorganisms will absorb the organic matter in the wastewater and multiply to grow on the surface. When the self weight becomes more then the attached growth will fall down and carried away with the water. This will be removed in the secondary clarifiers and recycled continuously. Granite media of 150 mm below size is placed at V Valley trickling filters.  

Secondary clarifiers:- Secondary Clarifier is settling basin where organic matter will settle. The detention time in this tank is 1.5 to 2.0 hours. The Clarifier is circular in shape. The settled matter will be scraped to the center by the raker arms and the secondary sludge will be taken to the recirculation sludge pump house to pump the sludge to Aeration tank or Trickling filters and excess sludge is pumped to sludge thickeners. In secondary clarifiers about 80 - 90% of the BOD 5 and 80 - 90% of the S S is removed. 

Sludge Thickening:- Sludge thickener is used to separate excess water content in the sludge. The effluent will be taken back to Detritor and thickened sludge will be pumped to sludge digester. 

Sludge Digester:- The sludge digester is an anaerobic digester where sludge is digested. The digested sludge will be taken to the drying beds for drying.

Sludge Drying Beds:- The digested sludge will be spread over boulder, jelly and sand media for drying. The dried sludge will be used as manure. 

Tertiary Treatment:- In the Tertiary treatment, the BOD 5 and S S will be brought down to less than 5 mg/ L and the turbidity level will be less than 2 NTU and Disinfection is done through Chlorination. Board has installed two tertiary treatment plants in order to save precious potable water which was used for non – potable purposes. The tertiary treated water is supplied to industries for non – potable purposes such as gardening, cooling purposes, floor washing, vehicle washing etc.  

   A brief detail of the wastewater treatment plants is furnished below.

1) Koramangala and Challaghatta Valley treatment plant – 248 MLD

To treat the wastewater generated in the Koramangala and Challaghatta vallies, treatment plant at B Nagasandra has been established. Primary treatment plant was established during 1974 and it was upgraded to Secondary level during 1990. The capacity of the treatment plant was 163 MLD and the treatment process adopted was Conventional Activated Sludge Process. Under Cauvery Water Supply Scheme (CWSS) Stage IV Phase I, one more plant of 30 MLD capacity was established and Extended Aeration process was adopted. Since the flow into the plant was exceeding 163 MLD, Board has provided an additional module of 55 MLD capcity during 2006. Thus the total capacity of the treatment facility available is 248 MLD at K & C Valley.

2) Vrishabhavathi valley treatment plant – 180 MLD

For treating the wastewater generated in the western part of the city, a primary treatment plant was established near Nayandanahalli on Mysore Road. It was upgraded to Secondary level and Trickling filter process was adopted. 

Since there was a demand for the Tertiary treated wastewater, a plant of 60 MLD capcity was established during 2004 under Indo French Protocol. The tertiary treated water would be supplied to upcoming Power plant near Bidadi. 

3) Hebbal valley treatment plant –   60 MLD

Hebbal wastewater treatment plant was established to treat the wastewater generated in the Northern part of the city. The capacity was 60 MLD and Conventional Activated Sludge process was the treatment process adopted. The treated wastewater is let into Nagavara lake. 

4) Madivala water reclamation plant –     4 MLD

The Madivala lake is in the Southern part of the city and it is one of the bigger lakes in the city. There was no fresh water source during non rainy days. Hence to replenish the lake, a wastewater treatment plant of 4 MLD capacity was established with Upflow Anerobic Sludge Blanket (UASB) Reactor. The treated wastewater from UASB is further polished in Oxidation ponds. The outlet from the Oxidation ponds is let into Wet lands and the over from wetland system will enter the main lake. 

5) Kempambudhi water reclamation plant –  1 MLD

Kempambudhi lake is also exists in the southern part and it was starving for fresh water. Hence 1 MLD water reclamation plant was established with extended aeration process. 

6) Yelahanka Tertiary treatment plant – 10 MLD.

Bangalore International Airport was proposed near Devanhalli and authorities wanted treated wastewater. Hence Board has taken steps to establish a tertiary treatment plant near New Town, Yelahanka. The 10 MLD capacity treatment plant was established with Conventional Activated Sludge Process followed by filtration and disinfection. The treated wastewater is bing supplied to BIAL, Bharth Electronic Limited, Indian Tobacco Company, Rail Wheel Factory and Indian Air Force.   

7) Mylasandra – 75 MLD

On the down stream of V Valley treatment plant another treatment plant of 75 MLD was established with Extended Aeration process under CWSS Stage IV Phase I. The treated wastewater is let into Vrishabhavathi valley. 

8) Kadabeesanahalli – 50 MLD

Kadabeesanahalli wastewater treatment plant was established to treat the wastewater generated in the eastern part of the city. It was established under CWSS Stage IV Phase I with extended Aeration process. 

9) Krishnaraja Purum – 20 MLD

This plant was also established under CWSS Stage IV Phase I with UASB process. The wastewater of the eastern part is being treated in this plant.

10)   Jakkur – 10 MLD


The wastewater from northern part of the city flows into this plant which has been established under CWSS Stage IV Phase I. UASB is the treatment process adopted in this plant. 

11)   Raja canal – 40 MLD

Raja Canal treatment plant is of 40 MLD capacity and is of Extended Aeration Process. The north eastern parts wastewater flows into this plant. 

12)   Nagasandra – 20 MLD

Nagasandra plant was built on Tumkur road to treat the wastewater generated on the western part of the city. The treatment plant is provided with extended aeration system.

13)   Cubbon Park – 1.50 MLD

Cubbon park is one of the prime parks of Bangalore and it is in the heart of the city. The park was suffering from the water shortage and to meet the requirement, a tertiary treatment plant was established. Membrane technology is adopted in this plant and treated water is being disinfected. The treated water is being supplied to the plants with sprinkler system.  

14)   Lalbagh
–  1.50 MLD

Lalbagh is the largest park in Bangalore and here also there was shortage of water. Hence a 1.50 MLD treatment plant was established with extended aeration process. The treated wastewater is filtered and disinfected with UV Rays. Here also the sprinkler system is adopted.

Abstract of Treatment process adopted in various treatment plants:

	Plant 
	Capacity in MLD
	Treatment process adopted

	1) Vrishabhavathi Valley
	180
	Secondary – Trickling filters 

	2) K & C Valley 
	248
	Secondary: Activated sludge process 

	3) Hebbal Valley
	60
	Secondary: Activated sludge process 

	4) Madivala
	04
	Secondary: UASB + oxidation ponds+ constructed wetlands

	5) Kempambudhi
	01
	Secondary: extended Aeration 

	6) Yelahanka
	10
	Activated sludge process + filtration+ chlorination (Tertiary)

	Mylasandra
	75
	Secondary – Extended aeration

	Nagasandra
	20
	Secondary -Extended aeration

	Jakkur
	10
	Secondary – UASB +Extended aeration

	K. R. Puram
	20
	Secondary – UASB +Extended aeration

	Kadabeesanahalli
	50
	Secondary-Extended aeration

	Rajacanal
	40
	Secondary- Extended aeration

	Cubbon Park
	1.5
	Membrane Bio Reactor

	Lalbagh
	1.5
	Extended Aeration + Plate Settlers + UV disinfection

	Grand Total
	721
	


Note: 60 MLD TTP at V Valley receives wastewater from 180 MLD STP

For designing of the treatment plants, the following parameters have been considered. 

a) Raw Wastewater Characteristics:

	Sl. No.
	Parameter
	Average Value

	1
	Total Suspended Solids
	Maximum 650 mg/ Lit  

	2
	pH
	7.00 to 8.00

	3
	Oil and Grease
	10 to 15 mg/ Lit 

	4
	Ammonical Nitrogen
	26 to 40 mg/ Lit

	5
	Total Kjeldahal Nitrogen
	32 to 82 mg/ Lit

	6
	Free Ammonia
	5 to 25 mg/ Lit

	7
	B O D 5 
	Maximum 350 mg/ Lit 

	8
	C O D
	300 to 1000 mg/ Lit

	9
	Sulphates
	10 to 60 mg/ Lit

	10
	Nitrate Nitrogen
	1 to 6 mg/ Lit

	11
	Chlorides
	90 to 120 mg/ Lit


b) Desired Effluent Standards: 

1) For Secondary treatment plants:

	Sl. No.
	Parameter
	Tolerance Limit

	1
	Suspended Solids
	Not more than 30 mg/ Lit  

	2
	Particle size of Suspended Solids
	Shall pass through 850 Micron I S Sieve

	3
	pH
	5.5 to 9.00

	4
	Temperature
	Not to exceed 5 degrees above the receiving wastewater

	5
	Oil and Grease
	Not more than 10 mg/ Lit 

	6
	Total Residual Chlorine
	Not more than 1 mg/ Lit

	7
	Ammonical Nitrogen
	Not more than 50 mg/ Lit

	8
	Total Kjeldahal Nitrogen
	Not more than 100 mg/ Lit

	9
	Free Ammonia
	Not more than 5 mg/ Lit

	10
	B O D 5 
	Not more than 20 mg/ Lit 

	11
	C O D
	Not more than 250 mg/ Lit

	12
	Dissolved Phosphate 
	Not more than 5 mg/ Lit

	13
	Sulphide
	Not more than 2 mg/ Lit

	14
	Nitrate Nitrogen
	Not more than 10 mg/ Lit


2) For V Valley Tertiary Treatment plant:

	Sl. No.
	Parameter
	Tolerance Limit

	1
	Suspended Solids
	Not more than 5 mg/ Litres 

	2
	B O D5 
	Not more than 5 mg/ Litres

	3
	Turbidity
	- 24 Hrs. average
               ≤  2 NTU

- 5% times during 24 Hrs
upto 5 NTU

	4
	Coliform
	Normally not exceeding 2.2 MPN / 100 ml of treated effluent and not exceeding 23 MPN / 100 ml in more than one sample within 30 days period

	5
	Fecal Coliform
	- In 75% of the daily samples
 Not detectable 

-  Max. level
25 MPN / 100 ml


3) For Yelahanka Tertiary Treatment Plant:

	Sl. No.
	Parameter
	Tolerance Limit

	1
	Suspended Solids
	Not more than 5 mg/ Lit  

	2
	B O D 5 
	Not more than 5 mg/ Lit 

	3
	pH
	7 to 8

	4
	Turbidity
	Not more than 2 NTU (24 hours mean); 5 NTU (5% of time during 24 hours)

	5
	Coliform
	Shall not exceed 2.2 MPN / 100 ml in the 75% of the daily sampling test; Shall not exceed 23 MPN / 100 ml in more than one sample within any 30 days period (7 days median)

	6
	Fecal Coliform
	Not detectable in 75% of the daily sampling test; Shall not exceed 25/100 ml in more than one sample within any 30 days period (7 days median) 


4) For Cubbon Park and Lalbagh TTP:

	Sl. No.
	Parameter
	Tolerance Limit

	1
	Total Suspended Solids
	Not more than 3 mg/ Lit  

	2
	B O D 5 
	Not more than 4 mg/ Lit 

	3
	pH
	6.5 to 8

	4
	Turbidity
	Not more than 2 NTU 

	5
	Coliform
	Shall not exceed 2.3 MPN / 100 ml 

	6
	Fecal Coliform
	Not detectable in 75% of the daily sampling test; 



