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EXECUTIVE SUMMARY 

1.1 Introduction 

South Delhi Municipal Corporation has decided to close the existing Okhla Dump site and to establish an 

Engineered Landfill site near to the existing site. The main objective of the proposed municipal solid 

waste processing is to collect 100% of MSW generated in the area limits and dispose of the same 

through scientific process. Management of Solid Wastes is of growing concern to the general public at 

large, local authorities and business communities in cities and towns across India. The problem is 

exacerbating in urban areas due to rapid strides in population growth, coupled with an economic boom 

that encourages the consumption of goods and, hence, wastes generation. The Government of India has 

taken several initiatives to improve the existing Solid Waste Management practices in the Country. 

SDMC was created in the year 2012 when the former Municipal Corporation of Delhi was divided into 

three ("trifurcation") different bodies, North Delhi Municipal Corporation (NMDC), South Delhi 

Municipal Corporation (SDMC) and East Delhi Municipal Corporation (EDMC).  

Both NDMC & SDMC contain 104 wards each whereas EDMC is smaller containing 64 wards. 

SDMC area has been divided into four zones, Najafgarh, South, Central & West for the purpose of 

collection of waste. 

The municipal Solid Waste generated in Delhi is about 9,400 MT at the rate of 0.50 kg/capita/day. Out of 

this, nearly 3,600 MT of waste remains untreated and has to be dumped/processed at some site. The 

okhla landfill/dump sites have already exceeded the prescribed limit of height and have severe 

consequences on environment, health and hygiene. The dump yard was full to its capacity and heaps of 

more than 60 M have been formed as opposed to the permissible limit of 20 meter. Hence, it has been 

decided to close the existing Okhla Dump site. South Delhi Municipal Corporation (SDMC) is currently 

collecting about 3600 t/d of waste and is managing the waste disposal through: 

V Composting at Okhla ς 200 TPD 

V Waste to Energy at Okhla ς 1600 TPD 

V Unprocessed Quantity of Waste / Gap (2017) ς 1800 TPD disposals at Okhla Dumpsite 

State Government has initiated various steps for implementation of Solid Waste Management projects 

in various ULBs as per Solid Waste Management Rules 2016. As a first step towards it, land was allotted 

to ULBs to gradually implement the Solid Waste Management project involving processing of 

biodegradable and scientific disposal of processed and inert non-recyclable waste.   

It was decided that Sanitary Landfill will be established on recently allotted land near existing dumpsite. 

This land is reserved for developing WTE plant and Sanitary Landfill facility.  Out of 47 acres of total plot 

area, approximately 15 acres of land is reserved for setting up WTE plant, and remaining 32 acres for 

development of SLF. 



Objective: - The purpose of this project development of Sanitary Landfill (SLF) on adjacent new land 

ǇŀǊŎŜƭέ ƛǎ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ Ǉƻƭƭǳǘƛƻƴ ŀƴŘ ŎƻƴǘŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ƻƭŘ a{² ŀǘ hƪƘƭŀ 5ǳƳǇǎƛǘŜ ŀƴŘ ǇǊƻŎŜǎǎ 

rejects at the SLF respectively in order to ensure safe disposal of MSW in compliance with the Solid 

Waste Management Rules 2016. In short, the objective of the project is to introduce appropriate 

technologies for management of old MSW and new process rejects so as to prevent the waste from 

causing pollution and health hazards. 

Name of the Project: Proposed development of new Sanitary Landfill at Okhla 

Area: The total project area is 32 acre. 

1.2 Need of the EIA Study 

There is no practice followed for segregation of SWM at source in to biodegradable (wet) and non-

biodegradable (dry) waste in the town. At present the municipal solid waste generated by domestic, 

commercial activities in area is indiscriminately spread on the project site with height up to 4.5-9 feet. 

As of now, there is no scientific disposal method being followed, the garbage is left open for the natural 

decomposition. Since existing open trenches are not engineered sanitary landfills, therefore they are 

prone to ground water and soil pollution, vector nuisance, odour problem, besides becoming breeding 

grounds for mosquitoes, flies, etc. The leachate generated may cause unsanitary condition in the 

surroundings. To avoid all above, this project has the prime requirement in the area. 

The importance of effective Municipal Solid Waste Management (MSWM) services is to protect public 

health, the environment and natural resources (Water, Land & Air etc.). To promote the ecological 

management of solid waste in compliance with the principle of the 4 Rs: Reduce, Reuse, Recycle, 

Recover and safe disposal. An effective MSWM service can be achieved only by improving the efficiency 

of MSWM activities, thereby leading to the reduction of waste generation, separation of MSW and 

recycling and recovery of materials, and generation of compost and energy. The principles which govern 

the future approach for provision of MSWM services include the following: 

V Promoting awareness of waste management principles among citizens and other stake 

holders. 

V Minimizing multiple and manual handling of waste and designing a system to ensure that 

MSW does not touch the ground till treatment and final disposal. 

V Defining the roles and responsibilities of various stakeholders and putting in place an 

operational frame work, which would include appropriate contractual structures. 

V Developing systems for effective resources utilization and deployment. 

V Promoting recovery of value from MSW; developing treatment and final disposal facilities, 

which, while adhering to the statutory requirements are sustainable, environmental friendly 

and economical. 

1.3 Project Categorization: 

The proposed project falls under Item 7 (i) (Common Municipal Solid Waste Management facilities) as 

per Environmental Impact Assessment Notification dated September 14, 2006 and its amendments. The 



ǇǊƻƧŜŎǘ ƛǎ /ŀǘŜƎƻǊȅ Ψ!Ω ŘǳŜ ǘƻ Ǝeneral conditions, (the site is within 5 km radius of Asola Wild Life 

Sanctuary & Okhla Bird Sanctuary ESZ, Delhi-Haryana Interstate Boundary and Critically Polluted Okhla 

Industrial Area) and will require Environmental Clearance from Ministry of Environment and Forest and 

Climate Change(MOEF&CC), New Delhi. The EIA study has been prepared as per the TOR by EAC.  

1.4 Land Requirement: 

The proposed site is located at Village: Tehkhand, Okhla District: South Delhi, Delhi. Area available for 

MSW processing at the facility is 32 acres. The land for the project belongs to the South Delhi Municipal 

Corporation. The distribution of various land parcels for the proposed developments in the project site is 

given in Table 1-1. 

Table 0-1: Land Area Details 

S. No. Description Area (sq.m) Area (Acre) 

1.  Sanitary Landfill 106896.85 26.415 

2.  Area for storm water gutter 1721.54 0.425 
3.  Area for leachate collection & treatment 3341.16 0.826 

4.  Open space & internal road 656.84 0.162 

5.  Area for compound wall 138.33 0.034 
6.  Total Sanitary landfill area 112754.72 27.86 

7.  Road 18m wide & 2m footpath 18941.78 4.681 

8.  Total landfill Area 131696.5 32 

1.5 Project Cost 

The total estimated cost of the proposed project is about 45 Crores that includes the development of 

Sanitary Landfill site at Okhla. 

1.6 Water 

1.6.1 Water during Construction Phase: 

During the construction phase, total 10 KLD of water will be required that will be met through water 

tanker; details of the same are presented in the table below. 

1.6.2 Water during Operation Phase: 

During the operational phase the total water requirement will be around 406 KLD, it shall be met 

through water tanker and Treated sewage water from Okhla STP as the ground water table at project 

area table is very deep. The break-up of water requirement is given below: 

Table 0-2: Break-up of Water Requirement 

S. 

No. 
Phase 

Water Requirement 

(KLD) Source 
Construction Operation 

1.  Construction/Operation 2.0 6.0 Supply Tankers 

2.  
Dust Suppression & Green Belt 

Development 
2.0 -   



3.  Closure 6.0 400.0 
Delhi Jal Board & Treated sewage water 
from Okhla STP 

4.  Total 10.0 406.0   

1.6.3 Waste Water Generation: 

Leachate generation per day is approx. 100 kilo litres/day, it is calculated using water balance method. 

Leachate will be collected through the network of HDPE Pipes by Gravity into Leachate pits. Then it will 

be pumped into Leachate collection tank further sent to Leachate treatment plant. 

1.7 Power 

Power consumption during the operational phase is 150 KVA will be supplied by BSES. 

1.8 Manpower 

No adverse impacts on human health and their living condition due to proposed project are envisaged, 

as the existing disposal sites are proposed to be scientifically renovated in order to improve the 

environmental conditions of the surrounding area. Presently entire waste is being dumped 

indiscriminately at the site. For construction of Scientific Closure, processing facility and landfill sites 

there would be requirement of local semiskilled people and also during operation period there would be 

requirement of skilled and semi-skilled people. This will lead to generation of employment at local level. 

Thus the project shall have positive impact on the society and will enhance the socio-economic 

condition of all people who would be associated with this project directly or indirectly. Approx.20-25 

individuals will be benefitted directly and approx. 250 individuals will be involved indirectly (supply 

chain). 

1.9 Project Description 

The present municipal waste generation in South Delhi Municipal Corporation (SDMC) areas is 

approximately 3600 TPD, part of it is dumped in Okhla Dumpsite. The Okhla Dumpsite is spread in an 

area of approximately 40 acres. Considering present height of the dump it is advisable to stop more 

dumping at the existing site. 

It has been decided to close the existing Okhla Dumpsite and to establish an Engineered Landfill site in 

the vicinity of existing Dumpsite on an area of approximately 32 acres, compliant with the SWM Rules, 

2016. The said space is recently allotted to the SDMC. The proposed Engineered Landfill site shall be 

required to cater to approximately 1800 TPD MSW/Rejects. 

1.9.1 Solid Waste Management in SDMC: 

Currently, over 9,400 TPD of municipal solid waste (MSW) is generated in Delhi, which is expected to 

increase to over 17,000 TPD by 2030.  

 

 

 



Table 0-3: Future Projections of Solid Waste Generation 

S. No. Description 
Year 

2017 2020 2030 

1.  Per Capita Waste Generation 490 gm/day 560 gm/day 690 gm/day 

2.  Population (Delhi) 187 lacs 223 lacs 245 lacs 

3.  Waste Generation (Delhi) 9400 TPD 12500 TPD 17000 TPD 

4.  Population (SDMC) 64.15 lacs 71.82 lacs 87.24 lacs 

5.  Waste Generation (SDMC) 3600 TPD 4000 TPD 6000 TPD 

SDMC proposes to develop another WtE project with a view to reduce the problem associated with 

disposal of unprocessed waste as landfill, thereby complying with the various regulations as well as the 

objective and goal set for the country under the Swachh Bharat Mission (SBM). Capacity of processing 

plant will be 2000 TPD. Energy will be produced from RDF recovered from MSW. Power generation 

capacity of the WtE plant will 25 MW. Rejects of this processing plant and inert will be disposed of in the 

proposed Sanitary Landfill.  

1.9.2 General LƴŦƻǊƳŀǘƛƻƴΩǎ 

The proposed Municipal Solid Waste Management project site is located at Okhla District-South Delhi, 

New Delhi. 

Table 0-4: Surrounding Details of the Project Site 

S. No. Description Location/distance/Direction 
1.  Nearest Railway station Tughlaqabad Railway Station ς 1 KM E 

2.  Nearest SH/NH NH-2- APPROX. 1.5 KM - E 

3.  Nearest Air port Indra Gandhi International Airport - APPROX. 17 KM - WNW 
4.  Nearest  Habitation  Railway Colony- 400 m - East 

5.  Nearest Water Body Yamuna River approx.  5 km - NE 
6.  Nearest Historical Monument Adilabad Fort approx. 1km - SW 

Tughlaqabad Fort approx. 2 km - WNW 
Tomb of Ghiyasuddin Tughlaq approx. 2km - S 

7.  Nearest School SDMC Primary Boys School - 300 m SE 
8.  Nearest Place of Worship Guru Ravida Mandir Lal Kuan approx. 400 m - SE 

9.  Nearest Protected Area Asola Wildlife Sanctuary approx. 3.5 km - SW 
Okhla Bird Sanctuary approx. 6 km ς NE 

10.  Reserved Forest Jahanpanha City Forest 3.5 km -NW 

11.  Protected Forest Rajokri Protected Forest 15 km - W 
12.  Critically Polluted Area Okhla Industrial Area 2.60 km - N 

13.  National Park/Wildlife 
Sanctuary/Biosphere Reserve 

Asola Wildlife Sanctuary 3.5 km - SW 
Okhla Bird Sanctuary 6 km - NE 
National Zoological Park 10 km - NW 

14.  Eco sensitive Zone Jasola Vihar 4.79 in NE 

15.  Water bodies Yamuna River 5km in NE 

 



Figure 0-1: Google Image showing the area of 500 m radius 

 

1.10 Description of the Environment 

Delhi is bounded by the Indo-Gangetic alluvial plains in the North and East, by Thar Desert in the West 

and Aravali hill ranges in the South. The terrain of Delhi is flat in general except for a low North- north 

east to South-southwest trending ridge that is considered and extension of the Aravali hills of Rajasthan. 

1.10.1 Geology  

Delhi, the capital of India, is bounded by the Indo-Gangetic alluvial plains in the North and East, by Thar 

Desert in the West and by Aravali hill ranges in the South. The terrain of Delhi is flat in general except for 

a low NNE-SSW trending ridge which is considered and extension of the Aravali hills of Rajasthan. The 

ridge may be said to enter Delhi from the SW. The eastern part of the ridge extends up to Okhla in the 

South and disappears below Yamuna alluvium in the NE on the right bank of the river. 

The South district of NCT Delhi covers 250 Sq. Km. of area of which 45.2 Sq. Km area shows mountainous 

undulating terrain exposed with Delhi quartzite. The district is also characterized by a saucer shaped 

vast alluvium field in the central part of the district popularly known as Chattarpur Basin. Some of the 

villages like Chattarpur, Gadaipur, Mandi, Ghitorni, Ayanagar, Fatehpur Beri and Satbari fall within this 

area. The overburden composed of unconsolidated clay, silt, sand and varying proportions of Kankars. In 

the deep basin area, depth zone of 38 m to 55 m is characterized as prominent gravel zone admixed 

with silt and fine sand followed by clayey-silt and fine sand with occasional kankar nodules. Near to 

basement, somewhat medium sands and angular gravels (ferruginous and gritty types quartzites) are 

also encountered. At some places viz.Aya Nagar & Fatehpur Beri at depth near to the basement rock, 

lenses of sticky yellowish clay are also encountered. The area across southern Delhi Ridge which falls in 

South District namely Hauj-khas, Saket, Khanpur, Pushpvihar, Lal-kunwa and Sarita vihar are underlain 



by marginal alluvium deposits with a thickness ranging from 60 m to 94 m below which Quartzitic 

basement rock prevails. 

However, site specific Geotechnical investigation of the land adjacent to the site has been carried out by 

M/s Eco-Design India Pvt. Ltd., Pune and SMEC-Roorkee for establishing geological stability of the site. 

This study assists in proper design of the foundation of the plant. The nature and compactness of sub-

soil strata have been investigated through in-situ drill holes upto 15.0 m depth below existing ground 

surface. A total of 5 drill holes were drilled. Groundwater was not encountered to the depth at 15 m at 

all the drill holes. The terrain has an undulating surface with exposed rocks and soil at certain places. 

The top part of the land is characterized by highly weathered quartzite rock. The whole land has a 

characteristic red colour because of high weathered rock with quartz crystal. This characteristic extends 

upto a depth of 12 m. Below 12 m depth, moderately weathered quartzite grey coloured rocks with 

reddish tint are found. The terrain has an undulating surface, where rocks are generally exposed with 

soil seen at places. The drill no-3 (DH No-3) indicates a layer of silty sand (SP) up to 6.0 m depth. 

1.10.2 Physiography 

The physiography of Delhi is dominated by the river Yamuna, and the Aravali range, and the plains in 

between, formed by alluvium deposits of recent formation. The Yamuna River and terminal part of the 

Aravali hill range are the two main geographical features of the city. The Aravali hill ranges are covered 

ǿƛǘƘ ŦƻǊŜǎǘ ŀƴŘ ŀǊŜ ŎŀƭƭŜŘ ǘƘŜ wƛŘƎŜǎΤ ǘƘŜȅ ŀǊŜ ǘƘŜ ŎƛǘȅΩǎ ƭǳƴƎǎ and help maintain its environment. The 

Delhi Ridge and its four sections, the northern, the central, the south central and the southern 

constitute the farthest extension of the Aravali range, its spurs meeting the Yamuna at two points, in the 

north and the east. Ecologically, the Ridge acts a barrier between the Thar Desert and the plains and 

slows down the movement of dust and wind from the desert. The natural forest of ridge has a 

moderating influence on temperature, besides bestowing other known benefits. The Yamuna River is a 

ǎŀŎǊŜŘ ǊƛǾŜǊ ŦƻǊ Ƴƻǎǘ ƻŦ ǘƘŜ ƛƴƘŀōƛǘŀƴǘǎ ŀƴŘ 5ŜƭƘƛΩǎ ǎƻǳǊŎŜ ƻŦ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊΦ The land of the plain is 

mostly fertile. The Yamuna River is the only perennial river in the area and is flowing in the eastern 

direction from the project site. 

1.10.3 Ambient Air Quality 

The ambient air quality monitoring was carried out for a period of 3 months during winter season (Dec 

2017 to Feb 2018) to assess the ambient air quality status in the study area (10 km radius from the 

project site). The parameters PM2.5, PM10 SO2, NOx, NH3, SOx, NOx, CH4, H2S, CO2, CO, C6H6 and Ni 

were monitored at twelve locations on 24 hourly basis. The Summary of data collected for each location 

in winter season is given in below table 1-5. 

 

 

 

 

 



Table 0-5: Air Monitoring Locations 

S. 
No.  

Sample 
Code 

Monitor Location 
Dist. from the 
Project Site 
(km) 

Direction Criteria for Selection 

1.  AAQ1 Project Site 0 - - 

2.  AAQ2 Okhla Phase-1 1 km NW 
Critically Polluted Area/Industrial 
Zone, Up wind 

3.  AAQ3 DayalBagh Colony 1.80 km SE Downwind 
4.  AAQ4 Tughlakabad Village 1.87 km NW Archaeological Site, Upwind 

5.  AAQ5 Badarpur Village Approx. 2km E Residential Zone, Downwind 
6.  AAQ6 Badarpur Extension 2.40 km SE Downwind 

7.  AAQ7 Okhla phase-2 2.79 NW 
Critically Polluted Area/Industrial 
Zone, Upwind 

8.  AAQ8 
Asola Wildlife 
Sanctuary 

3.45 km SW Wildlife Sanctuary 

9.  AAQ9 Jasola Vihar 4.5km NE Eco Sensitive Zone 
10.  AAQ10 Sukhdev Vihar 5.5 Km N Ref. NGT Order 

11.  AAQ11 Tilpat Village Approx. 7km SE Downwind 

12.  AAQ12 
Shahpur 
Govardhanpur Bangar 

8.25 km E Downwind 

1.10.4 Noise Quality 

Noise levels were recorded during the day and night time to compute the equivalent noise levels. The 

noise level was recorded continuous for 24 hours at an interval of 1 hour. The noise level was monitored 

once during the study period at each monitoring location. The noise level is recorded in dB (A). 

Noise levels were measured at 12 locations near residential areas, high way, commercial areas and other 

settlements located within 10 km radius in and around the proposed plant area. The measured L10 

values ranged from 57.98 dB (A) to 70.67 dB (A), L50 values ranged from 53.1 dB (A) to 64.3 dB (A), L90 

values ranged from 45.38 dB (A) to 53.85 dB(A), Leq. values ranged from 55.32 dB(A) to 69.6 dB(A), Lday 

values ranged from 55.43 dB(A) to 65.8 dB(A) and Lnight values ranged from 46.41 dB(A) to 55.27 dB (A). 

Noise levels at Dayalbagh colony, Tughlaqabad village, Badarpur village, Sukhdev vihar and Tilpat village 

etc are exceeding the limits for residential areas. Noise levels at silence Zone i.e Asola Wildlife Sanctuary 

are also exceeding the limits. 

1.10.5 Water Quality 

The water quality at the site and other locations within the 10 km impact zone was monitored during 

the ǎǘǳŘȅ ǇŜǊƛƻŘΦ {ǳǊŦŀŎŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǿŀǎ ŀƴŀƭȅȊŜŘ ŦƻǊ ǇŀǊŀƳŜǘŜǊǎ ŀǎ ƳŜƴǘƛƻƴŜŘ ƛƴ ǘƘŜ ΨaŜǘƘƻŘǎ ƻŦ 

Monitoring & Analysis published by CPCB and it was rated according to the CPCB Water Quality Criteria 

against A, B, C, D, & E class of water based on parameters identified in the criteria. The water quality in 

the impact zone was assessed through physico-chemical and bacteriological analysis of ground and 

surface water samples. The results have been compared with the drinking water quality standards 

specified in IS: 10500: 2012. The procedure adopted for collection of sample was same as mentioned in 

IS standards. 



1.10.6 Ground Water Quality 

Observations made on the analytical results pertaining to all the locations reveal that pH ranged from 

6.5 to 8.5. Turbidity of all ground water meets the permissible limits of 1 NTU. TDS value ranged 

between 584 mg/l (Tughlaqabad) to 1144 mg/l (Existing landfill). The chloride value of all the samples 

were recorded between 132 mg/l (Okhla phase-I) and 314 mg/l (Badarpur Village). Sulphate content in 

the ground water sample ranged from 50.3 mg/l (Okhla Phase-I) to 74.8 mg/l (Shahpur Govardhanpur 

Bangar) which are well within the desirable permissible limit. Fluoride content was found to be within 

desirable limit (from 0.74 mg/l to 0.98 mg/l) in all the water samples. Zinc content in the ground water 

samples were found within the desirable limit (i.e.  5 mg/l).  Iron  content  at  all  the  sampling  locations  

ranged  from  0.14  mg/l  (Shahpur Govardhanpur Bangar) to 0.27 mg/l (near project site). Values of 

other parameters like heavy metals are given below:- 

Hg at all location found to be <0.001mg/l, Cd at all location <0.002mg/l, Se at all locations <0.01mg/l, As 

<0.01mg/l at all locations, Cr6+ varies from 0.01 to 0.03 mg/l, Pb at all locations found to be <0.01mg/l 

&CN at all locations <0.05mg/l. 

1.10.7 Surface Water Quality 

Monitored data of surface water pertaining to all the locations reveals that pH values ranged from 6.9 to 

9.0, DO values were varied from <0.1 to 3.6 mg/l, COD values were observed from 212.5 to 348 mg/l, 

BOD values were observed from 92.4 to 288 mg/l, TDS values from 704 to 1147 in study samples. The 

total coliform was observed in the range of 70,000 to 5, 42,000 MPN/100ml. The results of the 

parameters have been compared with the water quality criteria of CPCB. It is evident from the data that 

ǘƘŜ ǿŀǘŜǊ ƻŦ ¸ŀƳǳƴŀ wƛǾŜǊ Ŧŀƭƭǎ ƛƴ /ƭŀǎǎ Ψ9Ω ŀƴŘ ƻŦ ƻǘƘŜǊ ƭƻŎŀǘƛƻƴǎ ŀǊŜ ŦŀƭƭƛƴƎ ǳƴŘŜǊ ōŜƭƻǿ Ψ9ΩΦ 

Bacteriological examination of surface water indicates the presence of high total coliform, which is due 

to human activities. 

1.10.8  Soil Quality 

Soil samples were collected from 10 locations indicates that the type of soil is Loamy sand; the other 

main parameters are given below: 

Potassium 7.75 - 112.8 kg/ha 

Phosphorus 29.8 ς 41.9 kg/ha 

1.11 Anticipated Environmental Impacts and Management Plan 

1.11.1  Air Environment 

During the construction phase, PM is expected to be the main pollutant associated with construction 

activities, stockpiles and material handling. The pollution emission sources are expected to be 

distributed throughout the project site and will fall under the category of area source. Due to the 

confined nature of heavy construction activity during this limited period, tailpipe emissions from 

construction equipments can be assumed to be negligible. 



During the operational phase emission would involve from vehicular movement and diesel generators. 

During the operational phase, the source of air pollution will be from DG set of capacity 1 X 150 KVA 

serves for back-up power supply. The impact on air environment, however due to the construction 

activities will be short term and is expected to be non-significant. However, suitable mitigation 

measures such as water sprinklers will be adopted for dust suppression. 

Mitigation Measures Techniques like, air extraction equipment, and covering scaffolding, hosing down 

road surfaces and cleaning of vehicles will be adopted to reduce dust and vapour emissions. Measures 

include appropriate containment around storage area and materials stores to prevent spillages entering 

in nearby watercourses. The other measures to reduce the air pollution on site are: On-Road- Inspection 

will be done for black smoke generating machinery. Promotion of use of cleaner fuel will be done. All DG 

sets will comply with emission norms notified by MoEF/ CPCB. Vehicles having pollution under control 

certificate will only be allowed. Use of covering sheet to prevent dust dispersion in the surrounding of 

Sanitary landfill site. Use of covering sheets will be done for trucks to prevent dust dispersion from the 

trucks; Paving is a more permanent solution to dust control, suitable for longer duration projects. High 

cost is the major drawback to paving. Locally found gravel may be applied to access roads as it adds a 

protective layer over the exposed soil and helps control dust generation in some situations. It is 

important that gravel contain a minimal percentage of fines and clean gravel be added periodically, as 

the fines migrate to the surface and create dust. Reducing the speed of a vehicle to 20 kmph can reduce 

emissions by a large extent. Speed, bumps are commonly used to ensure speed reduction. In cases 

where speed reduction cannot effectively reduce fugitive dust, it may be necessary to divert traffic to 

nearby paved areas.  

1.11.2 Noise Environment: 

Anticipated Impacts: 

V Noise due to construction activities 

V Impact due to noise levels generated by existing activities 

V Impact due to present and future transportation activities 

V Operation of DG sets 

V Impact of noise due to work at night 

Mitigating Measures: Identification and adoption of mitigating measures for noise abatement including 

noise barriers for point sources and line sources as also measures to minimize effect of vibrations due to 

new construction. Since the proposed plant will involve extensive construction works, the noise levels 

during this phase are not expected to be significantly high. The mitigation measures will include job 

rotation and provision of earmuffs in high noise areas. 

1.11.3 Water and Waste Water Environment 

During the operation phase, wastewater will be generated from the following activities 

V Leachate; 

V Domestic sewage water 



Leachate: The municipal waste arriving at the site will be unloaded into pits, which will be covered with 

polyline cover during rainy days. No leachate is expected from these pits in normal-    circumstances as 

the MSW will not have moisture exceeding 35-40%. The small quantities of Washings/leachate as and 

when generated will be collected in the sump and treated in a Leachate Treatment Plant. 

Domestic Sewage: It has been assumed that 80 % of the water supplied as potable water will be 

discharged as wastewater (Source: Manual on sewerage and sewage treatment, published by 

Government of India). Hence approximately 1.72 m3/day of domestic sewage would be generated. 

1.12 Impacts on Soils 

Impact on soil owing to the project construction activity includes soil erosion, compaction, physical and 

chemical desegregations and pollution of soil in case of waste discharge on land. The proposed plant will 

be developed within existing premises and hence no negative impact due to the development is 

anticipated. 

1.13 Socio-Economic Environment 

No significant negative impact will be envisaged .This is envisaged only as the major positive benefit. The 

company would be investing approx Rs. 45 Crores for the project. 

1.14 Greenbelt Development 

No impacts are expected on the ecological environment during the construction phase of the project 

and hence no management measures are suggested. The green belt development will be done according 

to άDǳƛŘŜƭƛƴŜǎ ƻƴ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ ōǳŦŦŜǊ ȊƻƴŜ ŀǊƻǳƴŘ ǿŀǎǘŜ ǇǊƻŎŜǎǎƛƴƎ ŀƴŘ ŘƛǎǇƻǎŀƭ ŦŀŎƛƭƛǘƛŜǎ ōȅ /t/.Σ 

!ǇǊƛƭ нлмтέŀƴŘ ƛƴ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ 5ŜƭƘƛ tƻƭƭǳǘƛƻƴ /ƻƴǘǊƻƭ .ƻŀǊŘ ό5t/.ύΦ [ƻŎŀƭƭȅ ŀŘƻǇǘŜŘ ƴƻƴ-edible 

perennial plants that are resistant to drought and extreme temperature shall be planted. Vegetation, 

shrubs, trees, and berms with high density greenery will be incorporated into green belt within facility 

limits to serve as visual barriers and to reduce noise levels. Depending on the monitoring of level of 

pollutants in ambient air after the boundary of facility, on case to case basis, suitable technological 

measures/ barriers to check pollutants will be resorted. The important factors will be kept in mind for 

developing green belt for agro-climatic conditions are stated below: 

Table 0-6:  Important Factors for developing green belt for agro-climatic conditions as per Guidelines 

on the provision of Buffer Zone around waste processing and disposal facilities by CPCB 

1.  Criteria for Selection for Plant Species 

V The plant species should be fast growing  

V They should have thick canopy cover  

V They should be perennial and evergreen 

V They should have high carbon ς CO2 sink potential 

V They should be effective in absorbing pollutants without significantly affecting their 

growth 



 Recommended plant species: 

Keeping in view the nature of pollutants expected from the disposal site, a green belt of 

minimum 10 meter width is recommended and the following plant species can be selected 

for plantation: 

V Acacia nilotica (Babul) 

V Deldergia Sissoo (Shishum) 

V Acacia auriculiformis (Australian Babul) 

V AzadirachtaIndica (Neem) 

V Lagerstroemia speciosa (jamun) 

V Prongamiapinnata (Karanji) 

2.  Recommended plant species Density around Processing & Disposal/ Landfill site: 

These guidelines recommend the green belt width of minimum 10 meters within and all 

around processing and disposal facilities. The recommended minimum density of the green 

belt should be as discussed in the green belt model provided in the CPCB guidelines for 

developing green belts in 2000. These guidelines introduce the concept of a pollution 

attenuation coefficient for estimating the removal of pollutant while passing through the 

green belt. The formulation of pollution attenuation coefficient makes use of parameters 

such as leaf area, density of the tree plantation, deposition velocity of the pollutant on leaf 

surface and wind speed to the green belt. The model gives the dependence of the pollution 

attenuation factor of a green belt on various physical parameters of the green belt such as its 

height, width, distance from the pollution source and on atmospheric stability conditions and 

hence the model can be used to optimize the design of the green belt in obtaining the 

desired degree of attenuation of the pollution around an industry. The case to case basis 

CPCB guidelines for developing green belts (March, 2000) to be referred for optimal density 

applications. 

Plantation for Landfill Closure: Plants with Adventitious roots will be preferred till the landfill is 

stabilized. For plantation done after closure of the landfill, adventitious roots plants will be used.  

V Selected species of locally adopted non-edible perennial plants that are resistance to drought 

and extreme temperature will be grown 

V The plant species will be selected which have ability to thrive on low nutrient soil and  

V The density of plantation will be sufficient to minimize soil erosion 

V Plant having shallow root depth (not more than 300 mm) are recommended 

1.15 Environment Monitoring Plan 

An environment monitoring plan is proposed as a part of EMP to evaluate the efficiency of 

implementation of mitigation measures recommended in the EMP and to facilitate management 

decisions for the project. During construction and operation stage, various water, air and soil samples 



shall be measured as per the methods prescribed by CPCB. Following environmental parameters will be 

monitored on a regular basis. 

V Quality of Leachate after treatment. 

V Surface Water Quality 

V Ground Waste Quality 

V Quantity and Quality of Gas Generated 

V Ambient Air Quality 

The above parameters will be monitored as per the standards stipulated in Solid Waste Management 

Rules 2016. The frequency of sampling for monitoring are given below,  

Table 0-7:  Components of Environmental Monitoring 

S. No. Description Frequency 

1 Movement of the Engineered Sanitary Closure cover Yearly 
2 Leachate Quantity Quarterly 

3 Leachate Quality Quarterly 
4 Ground Water Quantity ς Outside the site Once in 3 months 

5 Air quality Once in 3 months 

6 Gas Quality Once in 3 months 

The leachate quality after treatment should meet the standards recommended in Solid Waste 

Management Rules 2016.  

1.16 Public Interaction 

Public interaction will be held with general public to determine their views about the project and to 

incorporate their suggestions while finalizing the alignment including local level consultations. The 

Public Hearing for the proposed project will be conducted after the submission of draft EIA to DPCC. 

1.17 Environmental Management Plan 

The environmental management plan (EMP) consists of a set of mitigation, monitoring and institutional 

measures to be taken during the design, construction and operational phases of the project to eliminate 

adverse environmental impacts, to offset them, or to reduce them to the acceptable levels. The main 

aim of the environmental management plan is to ensure that the various adverse impacts are mitigated 

and the positive impacts are enhanced. 

1.17.1 Cost Estimate for Environmental Management 

The total cost for implementation of Environmental Management plan (both during constructional and 

operational phase) is approx. Rs 3.33 Crores. 

1.18 Project Benefits 

V Proper management of MSW has a significant role to play in keeping ƴŀǘƛƻƴΩǎ ƘŜŀƭǘƘ ǇǊƻŦƛƭŜΦ 



V The project will contribute towards streamlining waste collection and segregation process 

before further treatment and will increase the chances of recovery of products that can be 

reused and recycled. 

V The project would help in improvement in the local and national environmental conditions. 

V The project activity shall help in emission reduction of methane; a potent GHG. 

V Enhance the health condition of the surrounding areas through the implementation of SLF 

and reduction of vector borne disease problems; 

V Increase the aesthetics of the area through the implementation of SLF. 

V Employment of local labours during the project construction work and involvement of rag 

pickers in various project works; 

V Overall an improved quality of life for the surrounding population from the present condition 

1.19 Conclusion 

V SDMC will give preference to the local population for employment in the semi-skilled and 

unskilled category. The skilled employees will be recruited through open recruitment 

process. 

V Trained operators and workers in various aspects of EHS (Environment, Health and Safety) 

would be employed.  

V The managers and officers involved in Environment Management Cell would undergo 

refresher workshop and up-gradation of information on various environmental issues from 

time to time.  

V The industry would help in promoting the activities related to environmental awareness in 

nearby villages. 

V The company would invest approx Rs. 3.33 Crores for environment management. 
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TERMS OF REFERENCE ISSUED BY EAC  
Table 0-8: Compliance of ToR Issued by EAC 

S. No. Points Responsibilities 

1.  Importance and benefits of the project Ref Chapter 1  of EIA Report 
2.  A sensitivity analysis of the site shall be carried out as 

per the MoEF&CC criteria and form part of the EIA 
report.  

Ref Chapter 4 of EIA Report 

3.  The EIA would include a separate chapter to discuss 
the conformity of the proposals to the direction of the 
Honourable Supreme Court in the matter and to any 
other orders that may have been passed by the 
IƻƴΩōƭŜ bD¢ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ ŀƛǊ ǉǳŀƭƛǘȅ 
in the NCR. 

All the compliance regarding 
Honourable Supreme Court and to 
any other orders that may have been 
ǇŀǎǎŜŘ ōȅ ǘƘŜ IƻƴΩōƭŜ bD¢ ǊŜƎŀǊŘƛƴƎ 
the maintenance of air quality in the 
NCR is enclosed in chapter 4 of EIA 
report.  

4.  The EIA would specifically address to the impact of the 
project on the ambient air quality of the NCR and 
draw up a management plan integrating it with any 
measures proposed by the Government. 

Ref chapter 6 & 10 of EIA Report. 

5.  The impact of the project proposals on the nearby Air 
Force station shall be studied along with a discussion 
on whether the activity is allowed in the vicinity of the 
Air Force station. 

There is no presence of any air force 
station, only storage location is 
present. 

6.  The EIA would include a separate chapter on the 
conformity of the proposals to the Municipal Solid 
Waste Management Rules, 2016 and the Construction 
and Demolition Waste Management Rules, 2016 
including the sitting criteria therein. 

Ref. chapter 4 of EIA Report. 

7.  An integrated plan of operation including the 
segregation of wastes at the household level and its 
transportation to the site shall be submitted. List of 
waste to be handled and their source along with mode 
of transportation. 

Ref. chapter 3 of EIA Report. 

8.  Details of various waste management units with 
capacities for the proposed project. Details of utilities 
indicating size and capacity to be provided.  

Ref. chapter 3 of EIA Report. 

9.  The EIA would also examine the impacts of the 
existing land fill site and include a chapter on the 
closure of the exiting site including disposal of 
accumulated wastes and capping.  

Ref. chapter 2 of EIA Report. 

10.  The EIA would give complete details of the 
incinerator/power plant, its impacts and the status of 
Environment Clearance. 

There is no use of incinerator/power 
plant in the proposed landfill site. 
Separate environmental clearance is 
in process regarding Waste to Energy 



plant from another EAC committee. 
11.  The project proponents should consult the Municipal 

solid waste Management manual of the Ministry of 
Urban Development, Government of India and draw 
up project plans accordingly. 

Agreed 

12.  Waste management facilities should maintain safe 
distance from the nearby pond. 

Ref. chapter 5 of EIA Report. 

13.  Methodology for remediating the project site, which is 
presently being used for open dumping of garbage. 

Ref. chapter 3 of EIA Report. 

14.  Layout maps of proposed solid waste management 
facilities indicating storage area, plant area, greenbelt 
area, utilities etc. 

Ref. chapter 3 of EIA Report. 

15.  Details of air emission, effluents generation, solid 
waste generation and their management.  

Ref. chapter 3 of EIA Report. 

16.  Requirement of water, power, with source of supply, 
status of approval, water balance diagram, man-
power requirement (regular and contract).  

Ref. chapter 3 of EIA Report. 

17.  Process description along with major equipments and 
machineries, process flow sheet (quantitative) from 
waste material to disposal to be provided.  

Ref. chapter 3 of EIA Report. 

18.  Hazard identification and details of proposed safety 
systems. 

Ref. chapter 3 of EIA Report. 

19.  Details of Drainage of the project upto 5 km radius of 
study area. If the site is within 1 km radius of any 
major river, peak and lean season river discharge as 
well as flood occurrence frequency based on peak 
rainfall data of the past 30 years. Details of Flood Level 
of the project site and maximum Flood Level of the 
river shall also be provided. 

Ref. chapter 5 of EIA Report. 

20.  Details of effluent treatment and recycling process. Ref. chapter 3 of EIA Report. 
21.  Action plan for measures to be taken for excessive 

leachate generation during monsoon period. 
Ref. chapter 3 of EIA Report. 

22.  Detailed Environmental Monitoring Plan. Ref. chapter 7 of EIA Report. 
23.  Report on health and hygiene to be maintained by the 

sanitation worker at the work place. 
Ref. chapter 3 of EIA Report. 

24.  Public hearing to be conducted and issues raised and 
commitments made by the project proponent on the 
same should be included in EIA/EMP Report in the 
form of tabular chart with financial budget for 
complying with the commitments made. 

Agreed upon 

25.  Any litigation pending against the project and/or any 
direction/order passed by any Court of Law against 
the project, if so, details thereof shall also be included. 
Has the unit received any notice under the Section 5 
of Environment (Protection) Act, 1986 or relevant 
Sections of Air and Water Acts? If so, details thereof 
and compliance/ATR to the notice(s) and present 

All the details are mentioned in 
chapter 4 Legal and administrative 
framework of the EIA report. 



status of the case. 
26.  A tabular chart with index for point wise compliance 

of above ToRs. 
Complied 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 1 

INTRODUCTION 



 

1  INTRODUCTION 

1.1 Prelude 

Solid Waste Management is one of the most essential services for maintaining the quality of life of the 

people in the urban areas and for ensuring better standard of health, sanitation and the environment. 

Urbanization has come about as a good concept for better quality of life; however, its consequences are 

becoming difficult to manage. It is one of the most evident global changes in the world. In the last 200 

years, world population has increased six times, and the urban population has multiplied 100 times. The 

rapid urban growth has exerted heavy pressures on land and resources contained within the 

surrounding areas and resulted in serious environmental and social problems. 

Urban India is facing an ever increasing challenge of providing for the incremental infrastructural needs 

of a growing urban population. According to the 2011 census, the population of India was 1.21 billion; of 

this 31% live in cities. The growing concern for environmental issues and the goal of sustainable 

development have moved the management of solid waste to the forefront of the public agenda. 

Legislation and regulations have been introduced at local and national levels to direct and develop 

waste management, and techniques for appropriate waste treatment and disposal. Indian public has 

ōŜŜƴ ŀƳǇƭȅ ǎǳǇǇƻǊǘŜŘ ōȅ IƻƴΩōƭŜ ŎƻǳǊǘǎ ǘƻ ǘŀƪŜ ǎƻƭƛŘ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ƛƴ ǳǊōŀƴ ŀǊŜŀǎ ǎŜǊƛƻǳǎƭȅ ŀƴŘ 

expeditiously. It has also led to better compliance; however, the implementation with regards to final 

scientific disposal after treatment has still remained at a level of minimal success. 

With this increasing population, management of Municipal Solid Waste (MSW) in the country has 

emerged as a severe problem not only because of the environmental and aesthetic concerns but also 

because of the sheer quantities generated every day. 

Each of these activities requires detailed designing, financial planning and execution. Planning is the first 

step in designing or improving a waste management system. Waste management planners should take 

into consideration institutional, social, financial, economic, technical, and environmental factors. These 

factors vary from place to place. Based on these factors, each community has the challenge of selecting 

the combination of waste management activities that best suits its needs. In view of bringing the 

qualitative and quantitative sense, this study was undertaken.  

As stated in the EnvironmŜƴǘŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ό9L!ύ ƴƻǘƛŦƛŎŀǘƛƻƴ ƛƴ нллсΣ LƴŘƛŀΩǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 

Protection Act of 1986 requires a project such as this to produce an EIA before it obtains statutory 

environmental clearance from the EAC.  

1.1.1 Salient Features of Solid Waste Management Rules 2016 

Salient features of SWM Rules, 2016 includes:- 

V The Rules are now applicable beyond Municipal areas and extend to urban agglomerations, 

census towns, notified industrial townships, areas under the control of Indian Railways, 



airports, airbase, Port and harbour, defence establishments, special economic zones, State 

and Central government organizations, places of pilgrims, religious & historical importance. 

V The source segregation of waste has been mandated to channelize the waste to wealth by 

recovery, reuse and recycle. 

V Responsibilities of Generators have been introduced to segregate waste in to three streams, 

Wet (Biodegradable), Dry (Plastic, Paper, metal, wood, etc.) and domestic hazardous wastes 

(diapers, napkins, empty containers of cleaning agents, mosquito repellents, etc.) and 

handover segregated wastes to authorized rag-pickers or waste collectors or local bodies. 

V Integration of waste pickers/ rag pickers and waste dealers/ Kabadiwalas in the formal 

system should be done by State Governments, and Self Help Group, or any other group to be 

formed. 

V No person should throw, burn, or bury the solid waste generated by him, on streets, open 

public spaces outside his premises, or in the drain, or water bodies. 

V Generator will have to pay Ψ¦ǎŜǊ CŜŜΩ ǘƻ ǿŀǎǘŜ ŎƻƭƭŜŎǘƻǊ ŀƴŘ ŦƻǊ Ψ{Ǉƻǘ CƛƴŜΩ ŦƻǊ [ƛǘǘŜǊƛƴƎ ŀƴŘ 

Non-segregation. 

V Used sanitary waste like diapers, sanitary pads should be wrapped securely in pouches 

provided by manufacturers or brand owners of these products or in a suitable wrapping 

material and shall place the same in the bin meant for dry waste / non- bio-degradable 

waste. 

V The concept of partnership in Swachh Bharat has been introduced. Bulk and institutional 

generators, market associations, event organizers and hotels and restaurants have been 

made directly responsible for segregation and sorting the waste and manage in partnership 

with local bodies. 

V All hotels and restaurants should segregate biodegradable waste and set up a system of 

collection or follow the system of collection set up by local body to ensure that such food 

waste is utilized for composting / biomethanation.  

V All Resident Welfare and market Associations,  Gated communities and institution with an 

area >5,000 sq. m should segregate  waste at source- in to valuable dry waste like plastic, tin, 

glass, paper, etc. and handover recyclable material to either the authorized waste pickers or 

the authorized recyclers, or to the urban local body.  

V The bio-degradable waste should be processed, treated and disposed of through composting 

or bio-methanation within the premises as far as possible. The residual waste shall be given 

to the waste collectors or agency as directed by the local authority. 

V New townships and Group Housing Societies have been made responsible to develop in-

house waste handling, and processing arrangements for bio-degradable waste. 

V Every street vendor should keep suitable containers for storage of waste generated during 

the course of his activity such as food waste, disposable plates, cups, cans, wrappers, coconut 

shells, leftover food, vegetables, fruits etc. and deposit  such waste at waste storage depot or 

container or  vehicle as notified by the local authority. 

V The developers of Special Economic Zone, industrial estate, industrial park to  earmark at 

least 5% of the total area of the plot or minimum 5 plots/ sheds for recovery and recycling 

facility. 



V All manufacturers of disposable products such as tin, glass, plastics packaging etc. or brand 

owners who introduce such products in the market shall provide necessary financial 

assistance to local authorities for the establishment of waste management system. 

V All such brand owners who sale or market their products in such packaging material which 

are non-biodegradable should put in place a system to collect back the packaging waste 

generated due to their production.   

V Manufacturers or Brand Owners or marketing companies of sanitary napkins and diapers 

should explore the possibility of using all recyclable materials in their products or they shall 

provide a pouch or wrapper for disposal of each napkin or diapers along with the packet of 

their sanitary products. 

V All such manufacturers, brand owners or marketing companies should educate the masses 

for wrapping and disposal of their products. 

V All industrial units using fuel and located within 100 km from a solid waste based RDF plant 

shall make arrangements within six months from the date of notification of these rules to 

replace at least 5 % of their fuel requirement by RDF so produced. 

V Non-recyclable waste having calorific value of 1500 K/cal/kg or more shall not be disposed of 

on landfills and shall only be utilized for generating energy  either or through refuse derived 

fuel or by giving away as feed stock for preparing refuse derived fuel. 

V High calorific wastes shall be used for co-processing in cement or thermal power plants. 

V Construction and demolition waste should be stored, separately  disposed off, as per the 

Construction and Demolition Waste Management Rules, 2016 

V Horticulture waste and garden waste generated from his premises should be disposed as per 

the directions of local authority. 

V An event, or gathering organiser of more than 100 persons at any licensed/ unlicensed place, 

should ensure segregation of waste at source and handing over of segregated waste to waste 

collector or agency, as specified by local authority. 

V Special provision for management of solid waste in hilly areas: - Construction of landfill on 

the hill shall be avoided. A transfer station at a suitable enclosed location shall be setup to 

collect residual waste from the processing facility and inert waste.  Suitable land shall be 

identified in the plain areas, down the hill, within 25 kilometers for setting up sanitary 

landfill. The residual waste from the transfer station shall be disposed off at this sanitary 

landfill. 

V In case of non-availability of such land, efforts shall be made to set up regional sanitary 

landfill for the inert and residual waste. 

1.1.2 Importance and Benefits of the Project 

Till today open dumping of Solid Waste was practiced in Okhla dump yard. The dump yard was full to its 

capacity and heaps of more than 60 m were formed.  

Furthermore, the WTE plants are sending their rejects to this dump site. The total waste rejects after all 

the process is around 1800 TPD. For protection of environment and as per the Solid Waste Management 

Rules, 2016, it was necessary for SDMC to manage the incoming waste scientifically.  



Sanitary landfills minimise the harmful impact of solid waste on the environment through the use of the 

following mechanisms: 

V reduction of groundwater contamination through leachate collection and treatment; 

V control of surface water contamination through runoff; 

V reduction of air contamination due to gases, litter, dust, or bad odour; 

V control of other problems due to rodents, pests, fire, bird menace, 

V Slope failure, erosion, etc. 

1.2 Objective & Scope of Study 

The objective of the study is to carry out Environmental Impact Assessment (EIA) for the proposed Solid 

waste management facility at Village Tehkhand, Okhla District: South Delhi, Delhi. The main objectives 

of the proposed project are:- 

V To control the amount of storm water filtration into the waste to reduce leachate quantities; 

V To prevent erosion; 

V To minimise the migration of greenhouse gases into the atmosphere; 

V To minimise other emissions causing negative impacts on the environment like littering and 

odour. 

1.2.1 Scope of Study 

1.2.1.1 Environmental Impact Assessment  

V To assess the impact of the project on ambient air quality, water quality, soil quality, noise 

levels and socio economic status of area 

V To assess the impact of the projects on public health, quality of life etc. during construction 

and operation of the project 

V To assess the impact on human settlement in project influenced area 

V To assess impact on infrastructure such as water supply, sewerage and sanitation, solid waste 

management, road, etc.  

V To assess impact on flora and fauna and suggest plans for their conservation 

V To assess the effect on aquatic life and measures proposed to counteract adverse effects, if 

any. 

V To prepare Environmental Management Plan (EMP) for mitigating adverse impacts due to 

proposed project 

V To prepare environmental monitoring plan for construction and operational phases 

V To prepare the report on Risk Assessment 

1.2.1.2 Socio-Economic Assessment 

Establishing and analysing demographic profile including growth rate, sex ratio, literacy rate, 

SC/ST, workers classification, land use categorization, etc in the project influenced area. 



1.3 Methodology for EIA 

Any developmental project is expected to cause impacts on surrounding environment at and around the 

project site during its construction and operational phases. The nature and magnitude of impacts on 

different components of the environment depend on the type of project activities and geographical 

conditions of the study area. The impacts of the project activities on environmental components can be 

quantified through Environment Impact Studies within the impact zone of the project activities. The 

results of the EIA studies form a basis for preparing a viable Environmental Management Plan (EMP) for 

mitigating the potential adverse impacts. 

Environmental Impact Assessment (EIA) for proposed Solid waste management facility at Village: 

Tehkhand, Okhla District: South Delhi, to cater entire solid waste generation from the South Delhi deal 

with the detailed studies for various environmental components viz. air, noise, water, land, biological 

and socio-economic environment for study period. For Rapid Environmental Impact Assessment studies, 

an area covering 10 km radial distance from centre of project site was identified as the study area 

(impact zone). 

1.3.1 Land Environment  

Soil samples were collected from the project site, its immediate vicinity and the surrounding areas. 

Physico-chemical properties of the soils were determined and information of landuse pattern in the 

study area was also collected. Environmental management plan was formulated for solid waste 

management during construction and operational phase of proposed project.  

1.3.2 Water Environment 

Information on water resources in the study area was collected. The water resources in the study area 

are mainly groundwater and surface water. The parameters of prime importance for water quality 

studies were selected under physical, chemical, inorganic, organic, nutrient heavy metal and 

bacteriological groups. Samples for groundwater at different locations were collected and analyzed. 

1.3.3 Air Environment 

The topographical information of project site as well as of the study area and details about different 

activities related to the project site was collected.  Different air pollution parameters like PM10, PM 2.5, 

SO2, NOx, CO, CO2,Nickel, Methane,H2S, and Pb etc. were identified as related to the project activities 

for representing baseline status of ambient air quality within the study area. Meteorological parameters 

viz. wind speed, wind direction; temperature, relative humidity and rainfall were collected during the 

study period (December2017 to Feb. 2018). The estimation of air pollution loads was predicted for with 

and without project scenario for stationary sources. 

1.3.4 Noise Environment 

Noise is often defined as unwanted sound, interferes with speech communication, causes annoyance, 

distracts from work and disturbs sleep, thus, deteriorating quality of human environment.  Noise 

pollution monitoring has, therefore, been carried out in and around proposed project site to assess the 

impact of the construction and operational phase activities on the ambient noise environment. 



Noise levels were measured during day and night time at several locations in the human settlements 

around the proposed project site.  

1.3.5 Ecological Environment 

Commonly found species for flora and fauna within the project influenced area were collected. The 

landscape of the project site has been planned. Based on the attenuation factors for dust aerosols and 

air pollutants, green belt species were identified and the same are incorporated in the report. 

1.3.6 Socio- Economic Environment 

The information has been collected from the secondary sources as per census records and demographic 

structure of the study area has been selected as a parameter under socio-economic component. 

Significant impacts have been predicted on the nearby human settlements during construction and 

operational phase of environment. 

1.3.7 Statutory Requirements 

V Obtaining Terms of Reference (ToR) from Expert Appraisal Committee (EAC) MoEF&CC.  

V Filling up of Performa for submission to obtain Consent to establish/ NOC from State Pollution 

Control Board (SPCB).  

V Filling up of application form and questionnaire for the Ministry of Environmental and Forest 

(MoEF&CC) and presentation before the Environmental Appraisal Committee for Environmental 

Clearance.  

1.4 Legal, Policy & Institutional Frameworks 

The principal environmental regulatory, agency in India is the Ministry of Environment & Forests (MoEF), 

New Delhi that formulates environmental policies and accords environmental clearances for different 

projects. This section describes all relevant existing legal and institutional framework related to 

environmental management of infrastructure development projects in India including clearance 

requirements as per Government of India. Table 2-1 highlights the relevant environmental legislations 

applicable to the project. 

Table 1-1:  Environmental Legal Framework Applicable to Project 

S. 

No. 
Legal Framework 

Coordinating 

Agency 
Objectives/Highlights of Framework. Applicability 

Environment Legal Framework 

1.  
Water (Prevention and 
Control  of pol lution) 

Act 1974 

CPCB, DPCC 
Prohibits the discharge of pollutants into water bodies 
beyond a given standard, and lays down penal ties for 

non-compl iance 

Appl icable 

2.  
Water (Prevention and 
Control  of Pol lution) 

Cess Act, 1977 

DPCC 
Provides for a levy and col lection of a cess on water 

consumed by industries and local  authori ties 
Appl icable 

3.  
Air (Prevention and 

Control  of Pol lution) 
Act, 1981 

CPCB, DPCC 
Provides means for the control  and abatement of a i r 

pol lution. 
Appl icable 

4.  
The Air (Prevention 
and Control  of 
Pol lution) Rules, 1982  

CPCB, DPCC 
Defined the procedures for conducting meetings of the 
boards, the powers of the presiding officers, decis ion-
making etc 

Appl icable 



S. 
No. 

Legal Framework 
Coordinating 
Agency 

Objectives/Highlights of Framework. Applicability 

5.  
The Noise Pol lution 

(Regulation and 
Control ) Rules, 2000 

CPCB, DPCC 
Provides means for the control and abatement of noise 
pol lution. 

Appl icable 

6.  

Environment 

(Protection) Act, 1986 
(EPA) fol lowed by 

amendment in May 
1994 (Schedule-I) 

Minis try of 

Environment, 
Forest and 

Cl imate Change  
(MoEF) 

Ensure that appropriate measures are taken to 
conserve and protect the environment before 

commencement of operations. 
Applicable 

7.  

Environmental Impact 
Assessment 
Noti fication 2006, and 

i ts  subsequent 
addenda/  deletion/ 
a l teration and 
updation ti l l  date 

MoEF&CC 

It makes EIA Report preparation mandatory for 32 types 

of projects as mentioned in Schedule-I of EIA 
noti fication no. 60 (E) dt. 07-01-1994 and i ts  
subsequent amendments    

Applicable 

8.  
The Environment 
(Protection) Rules, 
1986 

DPCC, MoEF&CC 
Lay down the procedures for setting s tandards of 
emission or discharge of environmental  pol lutants. 

Applicable 

Other Relevant Legal Framework 

9.  

The Hazardous Wastes 

Management 
(Management and 

Handling) Rules, 2016 

DPCC,  MoEF&CC 

Providing for making effective procedure for inventory, 

control , handl ing and disposal  of hazardous waste 
provide for setting up of disposal  s i tes/landfi l l  s i tes 

design, operation and closure. 

Applicable 

10.  
Sol id Waste 

management rules 
2016 

DPCC,  MoEF 

Rules are now applicable beyond Municipal  areas and 

extend to urban agglomerations, census towns, notified 
industrial townships, areas under the control of Indian 
Rai lways, airports, airbase, Port and harbour, defence 

establishments, specia l  economic zones, State and 
Central government organizations, places of pi lgrims, 
rel igious & his torical  importance. The source 
segregation of waste has been mandated to channelize 

the waste to weal th by recovery, reuse and recycle. 

Applicable 

11.  

The Manufacture, 
Storage and Import of 

Hazardous Chemical  
(MSIHC) Rules, 2016  

DPCC,  MoEF&CC 

Under these rules, any kind of hazardous industry has 

to identify l ikely hazard and their danger potentia l . 
They also have to take adequate steps to prevent and 
l imit the consequences of any accident at s i te. MSIHC 

Rules Isolated storage and industria l  activi ty at a s i te 
handl ing (including transport through carrier or 

pipeline) of hazardous chemicals equal to or, in excess 
of the threshold quanti ties. 

Applicable 

12.  Factories Act, 1948 
amended 1987 

DPCC,  MoEF&CC 
The act tell about the regulation of labour employed in 
factories  Applicable 

13.  Central Motor Vehicles 

Act 1988/ 

Minis try of Road 
Transport and 

Highways 
 

To control  vehicular air and noise pollution. To regulate 
development of the transport sector, check and control 

vehicular a i r and noise pol lution. 

Applicable 

Source: Government of India Publications 

http://envfor.nic.in/legis/hsm/msihcar.html
http://envfor.nic.in/legis/hsm/msihcar.html
http://envfor.nic.in/legis/hsm/msihcar.html
http://envfor.nic.in/legis/hsm/msihcar.html


1.5 Environmental Standards 

1.5.1 Ambient Air Quality Standards  

The proposal for revision in NAAQS was deliberated upon extensively and has been notified under the 

Environment (Protection) Act, 1986 on 16.11.2009 by the Ministry of Environment and Forests. The 

/t/. Ƙŀǎ ƛƴƛǘƛŀǘŜŘ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ƘŀǊƳƻƴƛȊƛƴƎ ƛǘΩǎ ƴƻǘƛŦƛŎŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ !ƛǊ !ŎǘΣ мфум ǿƛǘƘ ǘƘŜ ǊŜǾƛǎŜŘ 

notification so as to ensure the efficient implementation of the new standards. Table 2-2 details out the 

National Ambient Air Quality Standards. 

Table 1-2:  National Ambient Air Quality Standards 

S. 
No.  

Pollutant 
Time 
Weighted 
average 

Concentration in Ambient Air 

Methods of 
Measurement 

Industrial, 
Residential, 

Rural & other 
area 

Ecologically 
sensitive area 
(Notified by 

Central 
Government) 

1.  
Sulphur Dioxide 

SO2 m g/m³ 

Annual * 50 20 Improved West & 
Gaeke 
Ultraviolet  24 hours ** 80 80 

2.  

Nitrogen 
Dioxide as N02   

m g/m³ 

Annual* 40 30 
Modified Jacob & 
Hochheiser  
(Na-Arsenite) 
Chemiluminescence 

24 hours ** 
 

80 80 

3.  

Particulate 
matter (size less 

than10 mm) 

(PM10) m g/m³ 

Annual * 60 60 Gravimetric 
TOEM 
Beta attenuation 24 hours ** 100 100 

4.  

Particulate 
matter (size less 

than 2.5 m m) 
(PM 2.5) 

Annual * 40 40 Gravimetric 
TOEM 
Beta attenuation 24 hours ** 60 60 

5.  
Ozone (O3)  

mg/m³ 

8 hours ** 100 100 UV photometric 
Chemiluminescence 
Chemical method I hour ** 180 180 

6.  Lead (Pb) mg/m³ 

Annual* 0.50 0.50 
AAS/ICP method after 
sampling on 
EPM 2000 or equivalent 
filter paper 
ED ς XRF using Teflon 
filter 

24 hours ** 1.0 1.0 

7.  

Carbon 
Monoxide 
mg /m³ 

8 hours ** 02 02 Non-Dispersive Infra-
Red (NDIR) 
spectroscopy 

I hour ** 04 04 

8.  Ammonia 
Annual * 100 100 Chemiluminescence 

Indophenol blue 
method 

24 hours ** 400 400 



9.  
Benzene (C6H6) 

m g/m³ 
Annual* 05 05 

Gas chromatography 
based continuous 
analyzer 
Adsorption and 
desorption followed by 
GC analysis 

10.  

Benzo(a) Pyrene 
ς (BaP) 
particulate 
phase only 
ng/m3 

Annual * 01 01 
Solvent extraction 
followed by HPLC/GC 
analysis 

11.  
Arsenic (As) 
ng/m3 

Annual * 06 06 

AAS/ICP method after 
sampling on 
EPM 2000 or equivalent 
filter paper 

12.  
Nickel (Ni) 
ng/m3 

Annual * 20 20 

AAS/ICP method after 
sampling on 
EPM 2000 or equivalent 
filter paper 

Source: Central Pollution Control Board 

1.5.2 Ambient Noise Standards  

Ambient Noise level standards have been notified by the MoEF in the Noise Pollution (Regulation and 

control) Rules, 2000 under Environmental (Protection) Act, 1986 in the schedule (rule 3(1) and 4(1)). It is 

ōŀǎŜŘ ƻƴ ǘƘŜ Ψ!Ω ǿŜƛƎƘǘŜŘ ŜǉǳƛǾŀƭŜƴǘ ƴƻƛǎŜ ƭŜǾŜl (Leq) and presented in Table 1-3 and standard for 

Occupational Noise Exposure is given in Table 1-4. 

Table 1-3: National Ambient Air Quality Standards (NAAQS) in respect of Noise 

S. No. Category of Zones 
Leq in dB(A) 

Day * Night* 

1.  Industrial 75 70 

2.  Commercial 65 55 

3.  Residential 55 45 

4.  Silence Zone ** 50 40 
* Day Time is from 6.00 AM and 10.00 PM. 

+ Note ς2  :Night Time is reckoned between  10.00 PM and 6.00 AM 
** Silence Zone is defined as an area up to 100m around premises of Hospitals, Educational Institutions and Courts. Use of 

vehicle horn, loudspeaker and bursting of crackers is banned in these zones. 
Note: Mixed categories of areas be declared as one of the four above mentioned categories by the competent Authority and the 
corresponding standards shall apply 

 Source: Central Pollution Control Board 

Noise standards in the work environment are specified by Occupational Safety and Health 

Administration (OSHA-USA), which in turn are being enforced by Government of India through model 

rules framed under the Factories Act.  

 



Table 1-4: Standards for Occupational Noise Exposure 

S. No. 
Total Time of Exposure per Day in Hours (Continuous or 

Short term Exposure) 

Sound Pressure Level in 

dB (A) 

1.  8 90 

2.  6 92 

3.  4 95 

4.  3 97 

5.  2 100 

6.  3/2 102 

7.  1 105 

8.  ¾ 107 

9.  ½ 110 

10.  ¼ 115 

11.  Never >115 

Source: MINISTRY OF ENVIRONMENT AND FORESTS NOTIFICATION New Delhi, 22nd December, 1998 

Note: No exposure in excess of 115 dB (A) is to be permitted. For any period of exposure falling in 

between any figure and the next higher or lower figure as indicated in column (1), the permissible level 

is to be determined by extrapolation on a proportionate scale. 

1.5.3 Standards for treated Leachate 

For the purpose of protecting and improving the quality of the environment and preventing and abating 

environmental pollution, the standards for treated leachate as per guidelines of SWM rules, 2016. 

Standards for treated leachate are present in Table 1.5.  

Table 1-5:   Standards for Treated Leachate 

S. No. Parameter 
Standards ( Mode of Disposal) 

Inland surface 
water 

Public Sewers Land disposal 

(1) (2) (3) (4) (5) 

1 Suspended Solids mg/l, Max. 100 600 200 

2 Dissolved solids (inorganic) mg/l, max. 2100 2100 2100 

3 pH Value 5.5 to 9.0 5.5 to 9.0 5.5 to 9.0 
4 Ammonical nitrogen (as N), mg/l, max. 50 50  

5 
Total Kjeldahl nitrogen  

(as N), mg/l, max. 
100   

6 

Biochemical oxygen demand (3 
days at 270 C) 
max.(mg/l). 

30 350 100 

7 Chemical oxygen demand, mg/l, max. 250   

8 Arsenic (as As), mg/l, max 0.2 0.2 0.2 

9 Mercury (as Hg), mg/l, max 0.01 0.01 - 

10 Lead (as Pb), mg/l, max 0.1 1.0  

11 Cadmium (as Cd), mg/l, max 2.0 1.0  



S. No. Parameter 
Standards ( Mode of Disposal) 

Inland surface 
water 

Public Sewers Land disposal 

(1) (2) (3) (4) (5) 

12 Total Chromium (as Cr), mg/l, max. 2.0 2.0  

13 Copper (as Cu), mg/l, max. 3.0 3.0  

14 Zinc (as Zn), mg/l, max. 5.0 15  

15 Nickel (as Ni), mg/l, max 3.0 3.0  

16 Cyanide (as CN), mg/l, max. 0.2 2.0 0.2 

17 Chloride (as Cl), mg/l, max. 1000 1000 600 

18 Fluoride (as F), mg/l, max 2.0 1.5 - 

19 
Phenolic compounds (as C6H5OH) 

mg/l, max. 
1.0 5.0 - 

Note : While discharging treated leachates into inland surface waters, quantity of leachates being 

discharged and the quantity of dilution water available in the receiving water body shall be given due 

consideration.



Table 1-6:  Drinking Water Quality Standards (IS 10500:1991) 

S. 

No. 

Substance or 

Characteristic 

Requirement 

(Desirable Limit) 

Undesirable Effect outside the 

Desirable Limit 

Permissible Limit 

in the Absence of 

Alternate Source 

Methods of Test  

(Ref to IS) 
Remarks 

1 2 3 4 5 6 7 

Essential Characteristics 

i  
Colour, Hazen 

units, Max 
5 

Above 5, consumer acceptance 

decreases 
25 3025 (Part 4) : 1983 

Extended to 25 only if toxic 

substances are not suspected, in 

absence of alternate sources 

ii  Odour Unobjectionable - - 3025 (Part 5) : 1983 
a. Test cold and when heated 

b. Test at several dilutions 

ii i  Taste Agreeable - - 
3025 (Parts 7 & 8) : 

1984 

Test to be conducted only after 

safety has been established 

iv 
Turbidity, NTU, 

Max 
5 

Above 5, consumer acceptance 

decreases 
10 

3025 (Part 10) : 

1984 
- 

v pH value 6.5 to 8.5 

Beyond this range the water will affect 

the mucous membrane and / or water 

supply system 

No relaxation 
3025 (Part 11) : 

1984 
- 

vi 
Total hardness (as 

CaCO3) mg/l, Max 
300 

Encrustation in water supply structure 

and adverse effects on domestic use 
600 

3025 (Part 21) : 

1983 
- 

vii 
Iron (as Fe) mg/l, 

Max # 
0.3 

Beyond this l imit taste/ appearance are 

affected, has adverse effect on 

domestic uses and water supply 

structures, and promotes iron bacteria 

1.0 32 of 3025 : 1964 - 

vii i 
Chlorides (as Cl) 

mg/l Max 
250 

Beyond this l imit, taste, corrosion and 

palatability are affected 
1000 

3025 (Part 32) : 

1988 
- 



S. 

No. 

Substance or 

Characteristic 

Requirement 

(Desirable Limit) 

Undesirable Effect outside the 

Desirable Limit 

Permissible Limit 

in the Absence of 

Alternate Source 

Methods of Test  

(Ref to IS) 
Remarks 

ix 
Residual, free 

chlorine, mg/l Min 
0.2 - - 

3025 (Part 26) : 

1986 

To be applicable only when 

water is chlorinated. Tested at 

consumer end. When protection 

against viral infection is required, 

it should be Min 0.5 mg/l. 

x 
Fluoride (as F), 

mg/l Max 
1.0 

Fluoride may be kept as low as possible. 

High fluoride may cause fluorosis 
1.5 23 of 3025 : 1964 - 

Desirable Characteristics 

xi 
Dissolved solids 

mg/l Max 
500 

Beyond this palatability decreases and 

may cause gastro intestinal irritation 
2000 

3025 (Part 16) : 

1984 
- 

xii 
Calcium (as Ca), 

mg/l Max 
75 

Encrustation in water supply structure 

and adverse effects on domestic use 
200 

3025 (Part 40) : 

1991 
- 

xii i 
Magnesium (as 

Mg), mg/l Max 
30 

Encrustation to water supply structure 

and adverse effects on domestic use 
100 

16, 33, 34 of IS 

3025 : 1964 
- 

xiv 
Copper (as Cu), 

mg/l Max # 
0.05 

Astringent taste, discoloration and 

corrosion of pipes, fitting and utensils 

will be caused beyond this. 

1.5 36 of 3025 :  1964 - 

xv 
Manganese (as 

Mn) mg/l Max # 
0.1 

Beyond this l imit taste/ appearance are 

affected, has adverse effect on 

domestic uses and water supply 

structures 

0.3 35 of 3025 : 1964 - 

xvi 
Sulphate (as SO4) 

mg/l Max 
200 

Beyond this causes gastro intestinal 

irritation when magnesium or sodium is 

present. 

400 (see col 7) 
3025 (Part 24) : 

1986 

May be extended up to 400 

provided (as Mg) does not 

exceed 30 

xvii 
Nitrate (as NO2), 

mg/l Max 
45 

Beyond this methaemoglobinemia takes 

place 
100 

3025 (Part 34) : 

1988 
- 



S. 

No. 

Substance or 

Characteristic 

Requirement 

(Desirable Limit) 

Undesirable Effect outside the 

Desirable Limit 

Permissible Limit 

in the Absence of 

Alternate Source 

Methods of Test  

(Ref to IS) 
Remarks 

xviii 

Phenolic 

compounds (as 

C6H5OH) mg/l Max 

0.001 
Beyond this, it may cause objectionable 

taste and odour 
0.002 54 of 3025 : 1964 - 

xix 
Mercury (as Hg) 

mg/l Max # 
0.001 Beyond this, the water becomes toxic No relaxation 

(see Note) Mercury 

ion analyzer 

To be tested when pollution is 

suspected 

xx 
Cadmium (as Cd), 

mg/l Max # 
0.01 Beyond this, the water becomes toxic No relaxation (See Note) 

To be tested when pollution is 

suspected 

xxi 
Selenium (as Se), 

mg/l Max # 
0.01 Beyond this, the water becomes toxic No relaxation 28 of 3025 : 1964 

To be tested when pollution is 

suspected 

xxii 
Arsenic (as As), 

mg/l Max # 
0.05 Beyond this, the water becomes toxic No relaxation 

3025 (Part 37) : 

1988 

To be tested when pollution is 

suspected 

xxii i 
Cyanide (as CN), 

mg/l Max 
0.05 

Beyond this l imit, the water becomes 

toxic 
No relaxation 

3025 (Part 27) : 

1986 

To be tested when pollution is 

suspected 

xxiv 
Lead (as Pb), mg/l 

Max # 
0.05 

Beyond this l imit, the water becomes 

toxic 
No relaxation (see Note) 

To be tested when pollution is 

suspected 

xxv 
Zinc (as Zn) mg/l 

Max # 
5 

Beyond this l imit it can cause astringent 

taste and opalescence in water. 
15 39 of 3025 : 1964 

To be tested when pollution is 

suspected 

xxvi 

Anionic detergents 

(as MBAS) mg/l 

Max 

0.2 
Beyond this l imit it can cause a light 

froth in water 
1.0 

Methyleneblue 

extraction method 

To be tested when pollution is 

suspected 

xxvii 
Chromium (as Cr6+) 

mg/l Max # 
0.05 May be carcinogenic above this l imit No relaxation 38 of 3025 : 1964 

To be tested when pollution is 

suspected 

xxviii 

Polynuclear 

aromatic 

hydrocarbons (as 

PAH)mg/l 

- May be carcinogenic - - - 



S. 

No. 

Substance or 

Characteristic 

Requirement 

(Desirable Limit) 

Undesirable Effect outside the 

Desirable Limit 

Permissible Limit 

in the Absence of 

Alternate Source 

Methods of Test  

(Ref to IS) 
Remarks 

xxix 
Mineral oil mg/l 

Max 
0.01 

Beyond this l imit undesirable taste and 

odour after chlorination take place 
0.03 

Gas 

chromatographic 

method 

To be tested when pollution is 

suspected 

xxx 
Pesticides mg/l 

Max 
Absent Toxic 0.001 - - 

xxxi 

Radioactive 

materials a. Alpha 

emitters Bq/l, Max 

b. Beta emitters 

pci/l, Max 

 

 

- 

 

 

- 

 

 

- 

 

 

- 

 

 

0.1 

 

 

1 

58 of 3025 : 1964 

- 

 

 

- 

- 

xxxii Alkalinity mg/l Max 200 
Beyond this l imit taste becomes 

unpleasant 
600 13 of 3025 : 1964 - 

xxxiii 
Aluminum (as Al) 

mg/l Max # 
0.03 

Cumulative effect is reported to cause 

dementia 
0.2 31 of 3025 : 1964 - 

xxxiv 
Boron (as Bo) mg/l 

Max 
1 - 5 29 of 3025 : 1964 - 

Source: IS: 10500:1991 (Bureau of Indian Standards) 



1.6 Report Layout 

The objective of the study is to identify the possible environmental impacts, which can be anticipated as 

a result of the construction and the operational phase of the proposed project, and to suggest suitable 

measures to mitigate the expected, adverse impacts on the environment. The work has been carried out 

in accordance with MoEF guidelines and covers the requirements of environmental appraisal committee 

of MoEF. Baseline information such as data on flora, fauna and demography has been collected from 

available literature field surveys. A sampling network was designed for field studies to collect air, water, 

soil and noise quality data apart from collection of data pertaining to hydrology, meteorology, and land 

use, which were collected from secondary sources.  

The main chapters of the report are following: 

Chapter-1: Introduction of the proposed project; 

Chapter-2: Closure of Existing Landfill Site; 

Chapter-3: Description on the proposed project activities and facilities; 

Chapter-4: Legal framework; 

Chapter-5: Description of the Environment; 

Chapter-6: Anticipated Environmental Impacts & Mitigation Measures; 

Chapterς7: Environmental monitoring plan; 

Chapter-8: Risk Assessment; 

Chapter-9: Project Benefits; 

Chapter-10: Environmental Management Plan; 

Chapter-11: Summary & Conclusion; 

Chapter-12: Disclosure of Consultants Engaged; 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 2 

CLOSURE OF EXISTING SANITARY LANDFILL SITE 



 

2 CLOSURE OF EXISTING SANITARY LANDFILL SITE 

2.1 Background 

As per data provided by South Delhi Municipal Corporation (SDMC), the unprocessed waste from SDMC 

areas and the reject/fly ash from Okhla Waste to Energy (WtE) Plant are presently dumped at the Okhla 

Dump site. The Okhla Dump site is spread over an area of approximately 40 acres and the present height 

of the same is 60-70 meters. It is proposed to close the existing dump as per SWM Rules, 2016.  

The landfill is an unlined historical dump site which is owned and operated by the City of South Delhi 

Municipal Corporation (SDMC). The site opened in 1995 and still under operation. Waste lying on site 

has very steep slopes ranging from 1 (V): 1 (H) to 1(V): 2.5 (H).  

Eco Designs India Private Limited has assigned the job of by South Delhi Municipal Corporation to find 

solution and to design of scientific closure of the existing dump complying MSW Rules 2016.  

2.2 Need for the Project 

As discussed, solid waste is dumped at Okhla dump site, which create nuisance. The Site needs a well-

defined scientific closure plan which should address the various issues such as groundwater 

contamination, surface water contamination, odour, nuisance, potential fire issues, slope instability of 

the waste mass and aesthetics. Some extra care may have to be taken during slope of stabilization. The 

relocation of MSW is a complex process which may produce odour, dust and sometimes fire and has to 

be executed in extremely controlled and monitored conditions.  

2.3 Location 

The existing dump site at Okhla is located at 28°30'42.10"N and 77°17'1.90" E, it is adjacent to Tehkhand 

Bus Depot in Okhla, New Delhi.  Site is approximately 27 km South East of Delhi Airport.  

V To channelize water and gas movement by providing associated control measures.  

V To minimize leachate production by controlling the ingress of rain and surface water into the 

underlying waste.  

V To prevent uncontrolled escape of landfill gas or the entry of air into the waste.  

V To provide protection for the emplaced waste from air/ winds and help prevent littering due to 

high winds.  

V To restore the Closure site to its ultimate land use e.g. recreation, garden, etc. the design of 

closure will need to determine what type of vehicles, access provision will be required  

2.4 Concept and Methodology of Closure Work 

As mentioned earlier, the open dumpsite has been in operation for many years and waste has been 

spread all over the area in an unplanned, haphazard manner.  This is true for the closure area as well as 

its surroundings.  It should be noted that due to lack of original ground survey data (prior to dumping) 



and the subsequent waste dumping over the years, the original ground profile of the closure area is not 

known. The current survey data and contours reflect the surface of the existing waste at the site.  These 

existing waste contours have been used as the basis of design for the closure system.   

The Site needs a well-defined scientific closure plan which should address the various issues such as 

groundwater contamination, surface water contamination, odour, nuisance, potential fire issues, slope 

instability of the waste mass and aesthetics. The scope of work include (but not limited to) re-profiling of 

the waste and capping the dump site for gas recovery for flaring. The waste at site has steep slopes. It 

will be necessary to biomine the waste to such an extent that the waste slopes can be made stable. 

Some extra care may have to be taken during slope of stabilization. 

As a precautionary measure, slopes towards proposed Sanitary Landfill need to be stabilized first, as 

excavation during construction of SLF may cause slope failures.  

2.5 Salient Features of Proposed Closure Site 

V Team of Eco Designs has visited the site to understand the features of the site and also Contour 

survey has also been carried out.  The salient features of the site are summarized below: 

V The site is owned by South Delhi Municipal Corporation and it is in operation since 1995. 

V As on date, average 1800 TPD of MSW is being dumped at site. 

V Total volume of MSW dumped till December 2017 is approx. 60 Lac Tons. 

V The site can be accessed from Ma Anandmayee Marg located on the west side of the site. 

V Site is surrounded by Stone Quarry on North, Office of Delhi Jal board and Tehkhand Bus Depot 

on East & CONCOR area on west side.  

V Proposed SLF is on the south side of Closure area. Closure & Proposed SLF sites are separated by 

a road. 

V Contour survey shows that, the natural ground is sloping towards east.  

V It can be seen from the contour survey that waste has reached a height of 70 m from the 

ground.  

V The side slopes of existing dumps are very steep ranging from 1 (V):1 (H) to 1 (V) : 2.5 (H) 

V Currently waste is spread on 40 acres of land. But to make side slopes stable and to reduce 

height of the closure it is necessary to acquire adjacent CCI building area.  

V To scientifically cap the land, waste need to be spread on 52.41 acres of land. It will also have 

amenities like gas flaring station, leachate treatment plant and storm water drains.  

V It is decided to acquire road between Proposed SLF & Old existing waste dump to increase 

capacity of SLF. To compensate that, a concrete road of 18 m width will be provided, to divert 

the traffic on the existing road between proposed SLF and old dumping ground. 

2.6 Volume Calculation 

Contour Survey of Existing dumpsite at Okhla has been carried out in November 2017.  It is estimated 

from AutoCAD 3D modelling, approximately 48 Lakh cum of waste volume is lying at existing site. 

Capacity of finished / proposed profile is 34 Lakh Cum. It means 14 Lakh cum should be removed from 



the site. Part of this excess waste will be mined to recover soil & gravel required for cover of dumpsite. 

Balance will be relocated and disposed by SDMC. 

 

Volume of Existing waste at site :    48,00,000 cum 

Capacity of proposed Closure :    34,00,000 cum 
Volume of Excess waste to be removed :    14,00,000 cum 
Volume of MSW to be mined :    4,00,000 cum 
Volume of Waste to be relocated :     0,00,000 cum 

2.6.1 Components of Closure 

The geometry of the site should be adapted to accommodate maximum waste with stable slopes. After 

the waste is relocated, compacted and graded as per the design, the waste will be provided with a 

capping system.   The closure liner system open dump site, will consist of the following layers. 

Gas Collection layer - 200mm thick gravel 

Compacted clay liner (CCL) 600 mm thick 

1.5 mm HDPE liner 

Drainage layer ς 150mm thick gravel 

Gas collection & Leachate collection wells 

Vegetative soil layer 450 mm thick  

2.6.2 Functions of Closure Liners 

2.6.2.1 Gas Collection Layer  

Landfill gas control system including gas collection system shall be installed at landfill site to minimize 

odour, prevent off-site migration of gases, to protect vegetation planted on the rehabilitated landfill 

surface. For enhancing landfill gas recovery, use of geomembranes in cover systems along with gas 

collection wells should be considered. Gas collection layer of 200 mm thick stone aggregate is proposed. 

Gravel/ metal recovered from Mining of waste can be used in the gravel layer.  

2.6.2.2 Compacted Clay Liner (CCL):  

CCL will be placed on the gas collection layer having thickness of 600 mm.  The CCL will have a low 

permeability in order to act as an effective barrier.  To achieve this permeability, good quality soil will 

need to be used and it will have to be compacted up to 95% proctor density. Adequate tests will have to 

be carried out to ensure that the desired density is achieved. It also proposed to use 10% Bentonite to 

enhance soil properties.  

2.6.2.3 HDPE Geomembrane (GM) 

A 1.5 mm thick High Density Polyethylene Geomembrane (henceforth called liner) having a permeability 

of 1x10-13 cm/s should be provided above the CCL. Liner installation should be avoided during conditions 

of extreme temperature, wind or precipitation. Hot wedge seaming should be the primary method of 



seaming on site. Destructive and non-destructive seam tests will be performed according to the 

following protocol: 

 

Test type Frequency 

Non-Destructive Test 100 % testing (Full length) 

Destructive Test 1 per 500 feet length or  1sample per crew 
member per day, whichever produces the 
maximum number of samples 

2.6.2.4 Drainage Layer  

A 150mm thick Gravel / metal layer (size 15-25mm) will be placed on the GT so that the storm water 

percolated through Vegetative soil layer will drained though the layer.  Drainage layer is embedded into 

400 gsm Geotextile from both side, to protect geomembrane from stone aggregates and to avoid 

clogging of drainage layer.  

In case of unavailability of stone aggregates from mining, equivalent quality of Geo-composite may be 

used.  

2.6.2.5 Vegetative Soil Layer 

The topmost layer will be vegetative soil of 450 mm thickness.  This layer will support the grass growth.  

Grass will prevent possible erosion problems during the rainy season. There is possibility of erosion at 

initial stage when grass is not fully grown, hence it is proposed to use readymade grass mats.  

A 300mm thick layer of stone screening is recommended instead of 450 mm thick soil layer at some 

portions of closure. There will be no erosion of top layer and it will also reduce water requirement 

during O&M stage. To keep stone aggregate intact during rainfall it is proposed to use Geocells & 

Geogrid only in this portion.  

Geocell is a strong, lightweight, three dimensional honeycomb-like cellular confinement systems. 

Geocell is made of ultrasonically-welded HDPE strips that are expandable on-site to form a honeycomb-

like structure.  

Geocell Wall Shear strength i.e. sufficient wall strength and joint strength to resist the shear forces as 

well as construction loading during the infilling process and Wall - Soil frictional interaction helps so that 

infill stays in the cell.  

 

 

 

 

 

 



 

Figure 2-1: Section of Sanitary Landfill 

 

2.6.3 Mining 

Landfill mining is the process of excavating from operating or closed solid waste landfills, and sorting the 

unearthed materials for recycling, processing, or for other dispositions. It is the process whereby solid 

waste that has been previously land filled is excavated and processed. 

V Landfill mining process typically involves a series of mechanical operations to recover one or all 

of the following: 

V Combustible material  

V Inerts of less than 15mm for soil recovery 

V Metals such as iron, aluminium, copper etc., for recycling; 

V Landfill space 

2.6.3.1 Objectives of Mining of Legacy Waste 

V To remove excess of waste from Okhla 

V Recover material required for Closure lining 

2.6.3.2 Process of Mining 

The key to landfill mining operation is a set of conveyers and screens that sorts the solid waste into 

three size fractions: oversized material (>50 mm), intermediate-sized waste (50-15 mm), and dirt/humus 

(<15 mm). The oversized materials consist of recyclable metallic goods, white goods, plastics and rubber. 

The intermediate-sized materials consist of partly decomposed organics, combustibles, recyclables and 

the fine fraction will mostly be stabilised soil.  

The main part of the process is the screening where the main separation is done for the oversized and 

the soil elements. Ferrous metals are generated from the main stream by employing a magnetic 

separator and the non-ferrous parts using an air classifier, which leaves behind the residue that could be 

combusted. 



 

In landfill mining operations, an excavator removes the contents of the landfill cell. A frontend loader 

then organizes the excavated materials into manageable stockpiles and separates out bulky material. A 

trommel (a revolving cylindrical sieve) or vibrating screen separates/ Ballistic Separator separates soil 

(including the cover material) and solid wastes from the reclaimed waste. Trommel screens are more 

effective than vibrating screens for basic landfill mining.   

The size and type of screen used depends on the end use of the recovered material. For example, if the 

reclaimed soil were to be used as landfill cover, a 6.25 mm screen is used for separation. A smaller mesh 

screen (2.5 mm) may be used to remove smaller pieces of metal, plastic, glass, and paper, if the 

reclaimed soil were meant for construction fill, or for another end use requiring fill material with a high 

fraction of soil content. The separation of dirt/ humus material from the intermediate-sized waste is 

made using a screen grid with 6.25 mm openings.  

The success of materials recovery is dependent on the composition of the waste, the effectiveness of 

the mining technology and the efficiency of the technology. The average soil fraction in recovered 

municipal waste from landfill tends to be around 50-60%. However, it can vary between 20 and 80% 

depending on moisture content and decomposition rate. The soil fraction could be used as cover or 

lining of new landfill. The success of a project depends on the composition of the decomposed waste. 

The non-recyclable part of the intermediate-sized and oversized materials is typically reburied in the 

mined area of the landfill. Facility operators considering the establishment of a landfill mining and 

reclamation program must weigh the several benefits and drawbacks associated with this waste 

management approach. 

Combustible material like fabric, plastic, wood etc. can be sold in the open market. Cement companies 

like Ultratech has shown interest in picking up the combustible material free of cost.  

2.6.4 Recommendations for Okhla Dumpsite 

In spite, all above limitation mining of Okhla dumpsite is proposed because of following reasons: 

Waste filled at Okhla dump is over its capacity and cannot be capped without removing excess of waste 

dumped on site  

Constraints on land availability  

To recover soil required for final cover. Geotechnical analysis shows that out of total inert material 80-

90% material sandy (grain size 4.75-0.75mm).  

MSW quantity to be removed is estimated to be between 14 Lakh cum.  Mining should be done to 

recover soil & gravels required for closure lining. Mining of only 4 Lakh cum material is recommended. 

Excess waste will be shifted and disposed by SDMC.    



2.6.5 Closure of Existing Dump as per SWM Rules 2016 

Proposed closure will have slope of 1(V): 3 (H) with height of 48 m on east side & 28 m on west side. The 

height difference is mainly due to elevation difference of natural ground. Presently, waste is spread on 

40 acres of land with approx. height of 70 m. To arrive at stable slope of 1:3 all over the site, waste will 

be have to be spread in 211883.53 sqm (52.36 acres).  

Also, existing waste has not been compacted adequately with any equipment.  As part of the re-grading, 

the waste that is removed and placed in the correct areas will have to be compacted in layers with 

either a sheep foot compactor or chained dozer.  The waste should be compacted to achieve a density 

of at least 0.8-0.85 tons/cum.  This will increase the stability of the closure and increase the available 

disposal capacity. 

Benches will be provided to break the slope lengths, thereby increasing stability.  Alternate benches of 

6m & 2m width will be provided at every 6m lift.  It should be noted that compaction is very important 

factor while depositing the waste in order to maintain stability and increase the capacity of closure. 

Slope Stability analysis has been done using Geostudio ς Slope/W for proposed profile. Factor of safety 

reported as 3.1 for proposed slope.  

2.6.6 Landfill Gas Management 

Landfill gas is formed due to the degradation of the organic content in the landfill under anaerobic 

conditions. This gas compromises of methane and carbon dioxide. It is important to tap this gas and take 

it to a safe point for disposal/use. There are two approaches for the gas ς Passive venting and gas 

collection under suction pressure. As the waste quantity at Okhla is huge it is proposed to collect & flare 

landfill gas.  

2.6.7 Leachate Treatment  

The type of treatment facilities to be used depends on the leachate characteristics and volume. 

Typically, treatment may be required (prior to discharge) to reduce the concentration of biodegradable 

and non-biodegradable organic material, specific hazardous constituents, ammonia and nitrate ions, 

sulphides, odourous compounds and suspended solids. The biochemical oxygen demand (BOD) and 

nitrogen load are critical and should be considered before assessing whether an existing STP can handle 

incoming leachate. 

2.6.7.1 Primary Treatment 

Screening: The leachate generated will pass through screen chamber where large as well as floatable 

solids will get arrested to avoid choking of downstream equipment. This arrested material will be 

removed manually and disposed suitably. The chamber is fitted with MS perforated screen. 

Equalization: To absorb variation in quantity and quality of leachate and to provide uniform flow at the 

downstream treatment process, a collection / equalization chamber is provided. This will avoid shock 

loading in the treatment plant. 



Primary Tube Settler: It is compact size clarifier for removal of suspended solids from the leachate 

stream. The sludge settled at the bottom will be transferred to the sludge holding chamber. The clarified 

water will collected in the feed sump. 

2.6.7.2 Secondary Treatment 

Anaerobic Digester: The water from primary tube settler will be pumped into the Anaerobic Digester. 

The anaerobic process is based on Modified Up flow Anaerobic Sludge Blanket process. Here, the COD 

and BOD reduction will occur to great extent. In the digester the Biogas will be generated, it will be 

collected in biogas balloon and sludge will be collected at the bottom in a sludge chamber.  

Anoxic Tank: The overflow from Anaerobic Digester will be taken into the Anoxic tank. The process of 

biological nitrogen removal takes place by observing aerobic & anaerobic condition. 

Aeration: The overflow from the Anoxic tank will be taken into the aeration tank. Air is provided in this 

chamber for continuous mixing of the leachate through the air blower. It helps to provide the oxygen for 

the growth of microorganism. The air supply is continuous to avoid the anaerobic condition and 

maintain the growth of microorganisms. These bacterial colonies will be rich in nature and effectively 

convert the organic matter into Carbon Dioxide and water by reducing the COD and BOD. 

Polymer Dosing System: Polymer is dosed which acts as catalyst to increase the size of flocs. 

Flocculator: Flocculator is a mixer where we dose polymer to increase the size and weight of flocs. It 

consists of agitator to mix polymer with raw water. 

Secondary Tube Settler:  Tube settler is compact size clarifier for removal of suspended solids. The 

sludge settled at the bottom will be transferred to the sludge holding chamber. The clarified water will 

collected in the feed sump.  

Sludge Dewatering: The Sludge generated will be taken into the sludge dewatering unit. 

2.6.7.3 Tertiary Treatment 

Pressure Sand Filter (PSF): The treated water from sump will be pumped into this filter for tertiary 

treatment. The Pressure Sand filter has a graded sand supporting pebbles. The PSF media has special 

surface properties due to which the small colloidal particles get attached to the surface. Manual valve is 

used for operation of the filter. Filter backwash is carried out once a day for removing adhered particle 

on the media in filter.  

Post Chlorination: Water from sand filter then dosed with chlorine to get residual chlorine of 0.1 ppm. 

This water then fed to Activated Carbon Filter to remove the excess residual chlorine.  

Activated Carbon Filter (ACF): The treated sewage from Pressure Sand filter will be further treated in 

ACF for removal of odour and colour. ACF has Activated Carbon, one of the most widely used media for 

absorption of impurities. The Activated carbon media has finite capacity of absorption and shall exhaust 

on prolonged usage depending upon the inlet impurity load. Manual valve is used for operation of the 

filter. Filter backwash is carried out once a day for removing adhered particle on the media in filter.  



Final Treated Water Collection Tank: The treated water after chlorination is collected in this chamber. 

This treated water can be utilized for irrigation/ gardening. 

2.6.8 Storm Water Drains 

The Closure system is designed to minimize infiltration into the waste. The top two cover layers the 

topsoil and the drainage layer drain into the peripheral storm water gutter built along the perimeter of 

the closure. The trenches will be trapezoidal channels made in brick work for side slopes and the 

bottom. The storm water trenches drain runoff only from the closure area and will open into the 

proposed storm water management pond/ stream/nala nearby. The storm water drains will open in 

lower most drain, from where the water will be taken to the pond. 

2.6.9 Green Development 

The proposed peripheral greenbelt will provide a much better habitat. To minimize the impact green 

belt will be developed all along the periphery. This will act as curtain to prevent the spread of pollution 

in adjacent area. Green area after completion of closure of existing dump will be approx. 31.39 acres 

(approx 60%) of the total project site area.  

Figure 2-2: Section on Closure with Vegetative Soil Layer 
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3 PROJECT DESCRIPTION 

3.1 The Project 

The present municipal waste generation in South Delhi Municipal Corporation (SDMC) areas is 

approximately 3600 TPD, part of it is dumped in Sanitary Landfill (SLF) at Okhla. The Okhla SLF/Dump 

site is spread in an area of approximately 47 acres. Considering present height of the dump it is 

advisable to stop more dumping at the said site. It has been decided to close the existing Okhla Dump 

site and to establish an Engineered Landfill site in the vicinity of existing dump site on an area of 

approximately 32 acres, compliant with the SWM Rules, 2016. The said space is recently allotted to the 

SDMC. The proposed Engineered Landfill site shall be required to cater to approximately 1800 TPD 

MSW/Rejects. 

3.2 Solid Waste Management in SDMC 

South Delhi Municipal Corporation (SDMC) is the local body that is actively participating in SBM. SDMC 

was created in the year 2012 when the former Municipal Corporation of Delhi was divided into three 

("trifurcation") different bodies, North Delhi Municipal Corporation (NMDC), South Delhi Municipal 

Corporation (SDMC) and East Delhi Municipal Corporation (EDMC). Both NDMC & SDMC contain 104 

wards each whereas EDMC is smaller containing 64 wards4. SDMC area has been divided into four 

zones, Najafghar, South, Central & West for the purpose of collection of waste. 

The municipal Solid Waste generated in Delhi is about 9,400 MT at the rate of 0.50 kg/capita/day. Out of 

this, nearly 3,600 MT of waste remains untreated and has to be dumped/processed at some site. The 

landfill/dumping sites have already exceeded the prescribed limit of height and has severe 

consequences on environment, health and hygiene. The dump yard was full to its capacity and heaps of 

more than 60 M were formed as opposed to the permissible limit of 20 meter. Hence, it has been 

decided to close the existing Okhla Dump site. South Delhi Municipal Corporation (SDMC) is currently 

collecting about 3600 t/d of waste and is managing the waste disposal through: 

V Composting at Okhla ς 200 TPD 

V Waste to Energy at Okhla ς 1600 TPD 

V Unprocessed Quantity of Waste / Gap (2017) ς 1800 TPD disposal at Okhla Dumpsite 

3.3 Need of the Project  

ά[ŀƴŘŦƛƭƭέ ƳŜŀƴǎ ŘƛǎǇƻǎŀƭ ƻŦ ǊŜǎƛŘǳŀƭ ǎƻƭƛŘ ǿŀǎǘŜǎ ƻƴ ƭŀƴŘ ƛƴ ŀ ǎŎƛŜƴǘƛŦƛŎ ŦŀŎƛƭƛǘȅΣ ŘŜǎƛƎƴŜŘ ǿƛǘƘ ǇǊƻǘŜŎǘƛǾŜ 

measures against pollution of ground water, surface water and air fugitive dust, wind-blown litter, 

odour, fire hazard, bird menace, rodents, greenhouse gas emissions, slope instability and erosion. 

Till today open dumping of Solid Waste was practiced in Okhla dump yard. The dump yard was full to its 

capacity and heaps of more than 60 M were formed. SDMC is considering an option of biomining of the 

said site. 



 Furthermore, the WtE plants are sending their rejects to this dump site. The total waste leftover after 

all the process is around 1800 TPD. For protection of environment and as per the Solid Waste 

Management Rules, 2016, it was necessary for SDMC to manage the incoming waste scientifically. 

3.4 Project Categorization 

The proposed project falls under Item 7 (i) (Common Municipal Solid Waste Management facilities) as 

per Environmental Impact Assessment Notification dated September 14, 2006 and its amendments. The 

ǇǊƻƧŜŎǘ ƛǎ /ŀǘŜƎƻǊȅ Ψ!Ω ŘǳŜ ǘƻ ƎŜƴŜǊŀƭ ŎƻƴŘƛǘƛƻƴǎΣ όǘƘŜ ǎƛǘŜ ƛǎ ǿƛǘƘƛƴ рƪƳ ǊŀŘƛǳǎ ƻŦ !ǎƻƭŀ ²ƛƭŘ [ƛŦŜ 

Sanctuary & Okhla Bird Sanctuary ESZ, Delhi-Haryana Interstate Boundary and Critically Polluted Okhla 

Industrial Area) and will require Environmental Clearance from Ministry of Environment and Forest and 

Climate Change(MOEF&CC), New Delhi. The EIA study has been prepared as per the TOR by EAC.  

3.5 Scope of Services for Preparation Includes 

V Collection of necessary data from existing MSW disposal system i.e. Okhla Dump Site.  

V The topographic and geological survey of the land/area proposed to be utilized for 

establishment of Engineered Landfill site will be done to ascertain the required parameters for 

the design purpose. 

V Assessment of the capacity of the proposed engineered landfill site has been calculated by the 

help of modeling. 

V A brief study of the prevailing Act(s)/Rules/Guidelines for Solid Waste disposal has been 

enumerated. 

V A list of the approvals required from different Govt. agencies/statuary bodies for 

establishment of the Plant has been listed. 

V A draft layout plan has been prepared for establishment of Engineered Landfill site.  

V Prepared the technical design with respect to the lining, collection and treatment of leachate 

and collection and disposal of the methane gas.  

V Prepared the plan for closure of the new landfill as per the relevant rules/guidelines.  

3.6 Survey of Project Area 

Survey was done at site to get familiar with the site conditions and noted general observations on lay of 

the land, Access roads of the site, water bodies and human habitation in the vicinity of waste, etc. 

 

 

 

 

 

 

 



Figure 3-1: Site Pictures 

  

3.7 Design Aspects of Sanitary Landfill Facility 

¢ƘŜ ǘŜǊƳ ǎŀƴƛǘŀǊȅ ƭŀƴŘŦƛƭƭ ƛǎ ǳǎŜŘ ƘŜǊŜƛƴ ǘƻ ŘŜǎŎǊƛōŜ ŀ ǳƴƛǘ ƻǇŜǊŀǘƛƻƴ ŦƻǊ Ŧƛƴŀƭ ŘƛǎǇƻǎŀƭ ƻŦ ΨaǳƴƛŎƛǇŀƭ {ƻƭƛŘ 

²ŀǎǘŜΩ ƻƴ ƭŀƴŘΣ ŘŜǎƛƎƴŜŘ ŀƴŘ ŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘ ǘƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ƳƛƴƛƳƛȊƛƴƎ ƛƳǇŀŎǘ ǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴt 

and according to the SWM Rules. Steps for designing, implementation and operation of a Sanitary 

Landfill are: 

V Site selection, 

V Sanitary landfill design, 

V Sanitary landfill operation, and 

V Closure and post-closure plan. 

3.8 Site Layout 

Proposed Sanitary Landfill of 32 acres has been identified by SDMC. All the infrastructure facilities need 

to be provided at the proposed site, are as follows: 

V Entrance Gate 

V Compound wall 

V Security Cabin 

V Approach Roads 

V Weigh bridge  

V Site drainage facilities 

V Plantation 

V Leachate collection & Treatment facilities 

A proper entrance gate will have to be constructed at site along with a security gate and compound wall 

all around so that there will be no free entry for people and animals. All internal roads within the 



property leading to the Sanitary landfill will be well paved roads having a two-carriage width of 4 meter 

each. To ensure site safety and security, existing security cabin at the landfill should be kept as it is. A 

temporary labor room will be provided for the landfill supervisors and clerical staff. The weighbridge 

facility with the adjacent room will be maintained to keep a record of the waste quantities coming into 

the site for processing as well as that being landfilled at the site.  

3.8.1 Collection and Transportation of MSW 

The waste is collected from the individual households by the waste pickers and the same is collected at 

ǘƘŜ ǎŜŎƻƴŘŀǊȅ ŎƻƭƭŜŎǘƛƻƴ Ǉƻƛƴǘǎ ƎŜƴŜǊŀƭƭȅ ŎŀƭƭŜŘ ŀǎ ά5ƘŀƭŀƻǎέΦ CǊƻƳ ǘƘŜǎŜ ŎƻƭƭŜŎǘƛƻƴ ǇƻƛƴǘǎΣ ǘƘŜ ǿŀǎǘŜ ƛǎ 

transported to the waste processing facility (either Waste to Energy Plant or Composting Plant) or to the 

waste dumping facility (SLF Okhla). These secondary collection points used to be sites/structures where 

the waste was collected in open and the same was transported from thereon through open/closed 

waste transporting vehicles.  

For the last one year approximately, the concept of fixed compactor transfer station (FCTS) and Mobile 

Transfer Station (MTS) has been introduced, thereby replacing the open waste collection points with 

closed box type structures known as fixed transfers stations (FTCS). In this system, the waste brought to 

the collection point by the primary collectors gets dumped into a compartment and is compressed 

periodically, so as the volume/weight of the waste is reduced by 15-20 % by increase in the density of 

the waste as well as squeezing out of the leachate at the FTCS point itself. Once a box is filled up, the 

same is transferred through a carrying vehicle to the waste processing/dumping site.  

SDMC has already installed approximately 40 such systems at 40 locations and other 35 such systems 

are in process of installation. By the end of the year, SDMC intends to install minimum one such system 

per Municipal ward i.e. 104 FCTS systems in 104 wards. This system ensures that the secondary 

collection points are free from bad odour, hygienic, eye pleasing and the transportation of the waste is 

done in a scientific way with reduced air pollution. 

3.8.2 MSW Characterization 

MSW characterization studies are required frequently in order to assess the changes  

in waste characteristics due to ever-changing scenario of the city. This data will  

serve as a basis for selection/modification of treatment/recycle/disposal options.  

Besides, the bulk density variations and inert compositions in specific influence  

decision making in respect of elements of waste collection, recycling and disposal  

options. 

Project Team conducted field surveys in Delhi and the physical, chemical characteristics of few locations 

are given below:- 

 

 

 

 

 



Table 3-1:  Physical Characterization of MSW 

S. 
No. 

Test 
Results of Central 

Zone Lajpat 
Nagar 

Result of Central Zone 
Okhla near Jamia Milia 

Islamia 

Protocol/Test 
Method 

1 Bulk Density , g/ee 0.55 0.52 Mechanical 

2 Moisture Content , % by mass  40.2 50.2 IS: 9235-1979 

3 Physical Composition (Dry Basis %) 
Mechanical 
Segregation 

i Green Waste  19.36 32.31 

 

ii Food Waste  -- 2.03 

iii Paper 12.19 15.02 

iv Textile  9.41 15.10 
v Glass 2.50 -- 

vi Soiled 30.40 9.09 
vii Stone  8.19 7.55 

viii Plastic Material 17.06 16.80 
ix Wood 0.47 0.89 

x Bones -- 1.14 

xi Magnetic Material  0.41 0.08 

xii 
Organic Material(Green Waste 
+Paper +Textile +Wood)   

41.44 65.34 

xiii 
Inert Material (Glass+ Soiled + 
Stone) 

41.10 17.78 

xiv 
Finally  Combustible 
Material(Organic + Plastic ) 

58.5 82.14 

Table 3-2:  Chemical Characterization of MSW 

S. 
No. 

Tests 
Results of 
Central Zone 
Lajpat Nagar 

Result of Central 
Zone Okhla near 
Jamia Milia Islamia 

Protocol/ Test Method  

1 Chemical Analysis(on Dry Basis) 

i 
Loss on ignition, %by 
mass 

20.6 36.2 ASTM D 7348 guidelines  

ii 
Chlorides(as Cl),%by 
mass 

0.33 <0.1 
Method No. 92253-9077of EPA 
SW-846 

iii 
Silica(as SiO2), %by 
mass 

60.8 46.2 
Manual on Sampling, Analysis 
and Characterization of 
Hazardous waste, CPCB 

iv 
Sodium (asNa2O), 
%by mass 

0.70 0.64 
Method No.3050,3052 of EPA 
SW-846 

v 
Potassium (as k2O), % 
by mass 

0.33 0.32 
Method No.3050,3052 of EPA 
SW-846 

vi 
Calcium (as CaO), 
%by mass 

5.0 5.3 
Method No.3050,3052 of EPA 
SW-846 

vii 
Aluminium (as 
Al2O3),% by mass  

4.7 3.6 
Method No.6010B of EPA SW-
846 



viii 
Titanium (as TlO2),% 
by mass 

0.32 0.23 
Method No.3050,3052 of EPA 
SW-846 

ix 
Magnesium (as 
MgO),% by mass 

2.1 1.6 
Method No.3050,3052 of EPA 
SW-846 

x 
Iron (asFe2O3), % by 
mass  

2.1 2.0 
Method No.3050,3052 of EPA 
SW-846 

xi 
Phosphate (as 
P2O3),% by mass 

0.3 0.9 IS: 10158-1982 Reaff.2009 

xii 
Manganese (as 
MnO),% by mass 

0.04 0.03 
Method No.3050,3052 of EPA 
SW-846 

xiii 
Nickel (as NiO), % by 
mass 

<0.01 <0.01 
Method No.3050,3052 of EPA 
SW-846 

xiv Vanadium (as V2O5) 0.01 0.01 
Method No.3050,3052 of EPA 
SW-846 

xv 
Sulphur (as SO), %by 
mass 

<0.5 <0.5 ASTM D 5373 guidelines  

2 Proximate Analysis (DRY BASIS %) 

i 
Ash Content, % by 
mass 

79.4 63.81 ASTM D 7348 guidelines  

3 Ultimate Analysis (DRY BASIS %) 

i 
Carbon/Nitrogen 
ratio, % by mass 

13.24 10.65 ASTM D 5373 guidelines 

3.8.3 Landfill Base - Sealing System 

The shape of the site should be adapted to the existing conditions with minimum fills and cuts. However 

the mass which will be replaced by the sealing system has to be excavated apart from cover material if 

suitable. If not, then alternative liner system will be used as sealing liner.  

For construction of the landfill geometry, embankments and retaining bunds, soil material is required 

which can be taken from the excavated soil. The remaining excavated soil should be stored for covering 

of waste during landfill operation. But, at Okhla site has rocky strata, hence soil required for base liners 

will have to be procured from outside. To reduce the quantity of soil required Geosynthetic Clay liner is 

proposed in base liners of SLF.  

The natural ground should be levelled and compacted to achieve 90-95% maximum dry density as 

obtained from Proctor tests. The base area has to have a sufficient slope to guarantee draining of 

leachate and storm water. A cross section of the landfill is given below: 

 

 

 

 

 



Table 3-3:  Cross-Section of Sanitary Landfill 

 

Phase I and II will have similar lining system. Leachate collection system (LCS) of phase I & II will be 

independent. Leachate will be collected in separate pits will be taken to leachate storage tank and then 

to Leachate Treatment Plant (LTP).  

V The side slopes will be 1V:2.5H. The slope and 300mm thick soil will be compacted with roller to 

get 95% proctor density compaction.  

V A Geo-synthetic Clay liner (GCL) will be placed on top of the compacted soil.  

V A 1.5 mm thick liner will be used on top of the GCL layer. The geomembrane layer is used as it 

has a very low permeability of 1 X 10-13 cm/sec. This is important to prevent the seepage of 

leachate.  

V A layer of Geotextile (GT) will be placed on top of the HDPE liner as a cushion, which will prevent 

the puncturing of the liner and also on the Leachate collection layer to prevent clogging.  

V A 300mm thick Gravel / metal layer (size 20-25 mm) will be placed on top of the GT so that the 

leachate formed will be collected in the leachate collection system. 

V HDPE Pipes will be laid in drainage layer for collecting the leachate and draining it to a point 

from where it will be taken for treatment and disposal/reuse. HDPE geomembrane with a 

standardized thickness less than 1.5 mm is not allowed. Only HDPE geomembranes should be 

used, which comply with the requirements of American Society for Testing and Materials 

(ASTM) or GRI GM 13 specifications. 

V Soil of 300 mm thick is placed on top of the GT as protection layer of liner system. 

3.8.4 Estimation of Leachate 

This is one of the important points that need to consider during the preliminary design stage. It is 

important to ascertain the quantity of leachate that will be generated during a year and how the 

leachate will be collected and treated to meet the discharge norms. For this assignment water balance 

method is adopted for leachate estimation.  














































































































































































































































































































