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EXECUTIVE SUMMARY

1.1 Introduction

South Delhi Municipal Corporatidrasdecided to close the existing Okhla Dump site and to establish an
Engineered Landfill site near the existing site. The main objective of the proposeadnicipalsolid

waste processing is to collect 100% of MSW getegran 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
exacerbdéing 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 Wasta&@iement 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 (SDM@nd 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 municipalSolid Wastgenerated in Delhi is about 9,400 MT at the rate of 0.50 kg/capita/day. Out of
this, nearly 3,®0 MT of waste remains untreated and has to be dumped/processed at some site. The
okhla landfill/dumpsites have already exceeded the prebed limit of height and haveevere
consequences on environment, health and hygiene. The dumpwasdull to its capacity and hpa of

more than 60 Mhave beerformed as opposed to the permissible limit of 20 meter. Hence, it has been
decided to clos¢he existing ®hla Dump siteSouth Delhi Municipal Corporation (SDMC) is currently
collecting about 800t/d of waste and is managing the waste disposal through:

V Composting at Okhla200 TPD
V Waste to Energy at Okhtal600 TPD
V Unprocessed Quantity of Wies/ Gap (2017} 1800 TPRIisposalsat Okhla Dumpsite

State Government has initiated various steps forimplementation of Solid Waste Management projects
in various ULBs as per Solid Waste Management Rules 2016. As a first step towards it, land was allotte
to ULBs to gradually implement the Solid Waste Management project involving processing of
biodegradable and scientific disposal of processed and inerireoyclable waste.

It was decided that Sanitary Landfill will be established on recently all@tetinear existing dumpsite.
This laad is reserved for developing W plant and Sanitary Landfill facility. Ou#é@fcresof total plot
area, approximately 15 acres of land is reserved for setting @ fVant, and remaining2acres for
development ofSLF.



Objective - The purpose of this project development of Sanitary Landfill (SLF) on adjacent new land
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rejects at the SLF respectively in order to enssaée 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 polluton and health hazards.

Name of the ProjectProposed development of new Sanitary Landfill at Okhla

Area:The total project area i82 acre

1.2 Need of the EIA Study

There is no practice followed for segregation of SWM at source in to biodegradable (wetpand
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-8ofdes.

As of now, there is no scientific disposal med 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 beconeedibg
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 (Mp8éWices is to protect public
health, the environment andhatural resources (Water, Land &ir 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. éffiective 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 psndipéi 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 systemstare 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 Developingystems 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



LINE 2SO0 A& [/ | érerdzonditiond, (the skedeSwithin®n rAdius of Asola Wild Life
Sanctuary & Okhla Bird Sanctuary ESZ, Bdhyana Interstate Boundary and Critically Polluted Okhla
Industrial Area) and will require Environmental Clearance from Ministry of Envimohamel Forest and
Climate Change(MOEEC), New Delhi. The EIA study has been prepared as per the TOR by EAC.

1.4 Land Requirement:

The proposed site is located ¥tllage: Tehkhand, Okhla District: South Delhi, D&lea available for
MSWoprocessing at théacility is 32acres The land for the project belongs to ttgouth Delhi Municipal
Corporation The distribution of various langharcelsor the proposed developments in the project site is
givenin Tablel-1.

Table 0-1: Land Area Details

S. No. Description Area (sg.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 & internabad 656.84 0.162

S. 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
SanitanyLandfill siteat Okhla.

1.6 Water

1.6.1 Waterduring Construction Phase:

During the construction phase, total 10 KLD of water will be required that withétethrough 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 waterrfr@khla STP as the ground water table at project
areatable is very deep. The break of water requirement is given below:

Table0-2: Breakup of Water Requirement

S Water Requirement
No Phase (KLD) Source
' Constructior] Operation
1. [Construction/Operation 2.0 6.0 Supply Tankers
Dust Suppression & Green Belt
2. 2.0 -
Development




Delhi Jal Board & Treated sewage watg

3. |Closure 6.0 4000 |t 0 Okhla STP

4. |[Total 10.0 406.0

1.6.3 Waste Water Generation:

Leachate generation pelay is approx. 100 kilo litreday, 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 furtheent to Leachate treatment plant.

1.7 Power

Power consumption dring the operational phase i$AKVAwill be suppliecby BSES

1.8 Manpower

No adverse impacts on human health and their living condition due to proposed project are envisaged,
as the existing digpsal 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, processingyfacitittandfill sites

there would be requirement of local semiskilled people and also during operation period there would be
requirement of skilled and senrskilled people. This will lead to generation of employment at local level.
Thus the project shall W& positive impact on the society and will enhance the s@gonomic
condition of all people who would be associated with this project directly or indirectly. Appr@6.20
individuals will be benefitted directly and approx. 250 individuals will be inwbirdirectly (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 ofapproximately 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 ofexisting Dumpite 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 T® TPD MSW/Rejects.

1.9.1 Solid Waste Managemem iSDMC:

Currently, over 9,400PDof municipal solid waste (MSW) is generated in Delhi, which is expected to
increase to over 17,000 TPD by 2030



Table0-3: Future Projections of Solid Waste Generation

o Year
S.No. Description
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 87.24lacs
5. Waste Generation (SDMC) 3600 TPD 4000 TPD 6000 TPD

SDMC proposes to develop another WEE 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 SwaBtarat 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 plantwill 25 MW. Rejects of this processing plant and inert will be disposed of in the
proposedSanitary Landfill.
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The proposed Municipal Solid Waste Management project site is located at Okhla EBstuitt Delhi,
New Delhi.

Table0-4: Surrounding Details of the Project Site

S.No. Description Location/distance/Direction
1. |Nearest Railway station TughlagabadRailway Statiorg 1 KM E
2. Nearest SH/NH NH-2- APPROXL.5 KM- E
3. | Nearest Air port Indra Gandhi International AirpofaPPROXL7 KM- WNW
4. |Nearest Habitation RailwayColony 400 m- East
5. Nearest Water Body Yamuna River approx. 5 kmME
6. |Nearest Historical Monument| Adilabad Fort approx. 1kaSW

Tughlagabad Fort approx. 2 kiiVNW
Tomb of Ghiyasuddin Tughlaq approx. 2k&

~

Nearest School SDMC Primary Boys Sche800 m SE

o

Nearest Place of Worship Guru Ravida Mandir Lal Kuan approx. 400S&

9. Nearest Protected Area Asola Wildlife Sanctuary approx. 3.5 kW

Okhla Bird Sanctuary approx. 6 KiINE

10. |Reserved Forest Jahanpanha City Forest 3.5 kNW

11. |Protected Forest Rajokri Protected Forest 15 kv

12. |Critically Polluted Area Okhla Industrial Area 2.60 knN

13. |National Park/Wildlife Asola Wildlife Sanctuary 3.5 kiW
Sanctuary/Biosphere Reservd Okhla Bird Sanctuary 6 knNE
National ZoologicaPark 10 km NW

14. |Eco sensitive Zone Jasola Vihar 4.79 in NE

15. | Water bodies Yamuna River 5km in NE




FigureO-1: Google Image showing the area of 500 m radius
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1.10 Descriptionof the Environment

Delhiis boundedyy the IndeGangetic 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 lowrivotith
eastto Soutksouthwest trending ridge that is consideredextension of the Aravali hills of Rajasthan.

1.10.1 Geology

Delhi, the capital of India, is bounded by the Ir@angetic alluvial plains in the Norimd Eastby Thar
Desertin the West and by Aravali hill ranges in the South. The terrain of Delhi igBagral except for

a low NNESSW 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 Yanaualluvium in the NE on the right bank of the river.

The South district of NCT Delhi covers 250 Sg. Km. of area of which 45.2 Sg. Km area shows mountainous
undulating terrain exposed with Delhi quartzite. The district is also characterized by a sauced shap
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 uncondaled 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 clayesyit and fine sand with occasional kankar nodulesaNe
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 encountefee. area across southern Delhi Ridge which falls in
South District namely Hadghas, Saket, Khanpur, Pushpvihar;Kiaiwa and Sarita vihar atenderlain



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

However, site specific Geotechnical investigation of the land adjacent to the site hasdreied out by

M/s EceDesign India Pvt. Ltd., Pune and SN©rkee for establishing geological stability of the site.
Thisstudy assists in pper design of the foundation of the plant. The nature and compactness of sub
soil strata have been investigated throughsitu drill holes upto 15.0 m depth below existing ground
surface. A total of 5 drill holes were drilled. Groundwater was not encaeutéo 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 colar 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 roekgearerally exposed with

soil seen at places. The drill 430 DH Ne3) indicates a layer of silty sand (SP) up ta6depth.

1.10.2 Physiography

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

gAGK FT2NBad FyR NB OF f f S Rndih&®Bmawtairkitd &wirdnmark $he I NB
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 ontemperature, besides bestowing other known begefibe Yamuna River is a
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mostly fertile. The Yamuna River is the only perennial river in the area and is flowing in the eastern
direction from the projet site.

1.10.3 Ambient Air Quality

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

2017 to Feb 2018) to assess the ambient air quality status in the study area (10 km radidkdrom
project site).The parameter$M2.5, PM10 SO2, NOx, NH3, SOx, NOx, CH4, H2S, CO2, CO, C6H6 and Ni
were monitored at twelve locationsn 24 hourly basis. The Summary of data collected for each location

in winter season is given in below talle.



Table(0-5: Air Monitoring Locations

s Sample Dist. from the
: P Monitor Location Project  Sitg Direction Criteria for Selection
No. |Code
(km)
1. |AAQ1l Project Site 0 - -
2. |AAQ2 Okhla Phasd. 1 km NW Critically quluted\rea/lndustnaj
Zone, Up wind
3. |AAQ3 DayalBagh Colony |1.80 km SE Downwind
4. [AAQ4 Tughlakabad Villagg 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. |ano7 Okhla phase2 279 NW Critically Pglluted Area/Industr
Zone, Upwind
8. [AAQS8 Asola Wildlifg 3.45 km SW Wildlife Sanctuary
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
Shahpur .
12. |AAQ12 Govardhanpur Bang 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 levelwas recorded continuous for 24 hours airaerval 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) to 70.67 dBA), L50 values ranged from 53.1(@8 to 64.3 d§A), L90

values ranged from 45.38 dB) to 53.85 dB(A), Lewplues anged 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 65)27 dB
Noise levels at Dayalbagh colony, Tughlagabad village, Badarpur village, Sukhdev vihar and Tilpat village
etcare 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
thea G dzZR@ LISNA2R® { dzNFI OS 4 GSNI ljdzr t Adie gl & ylferl!
Monitoring & Analysis published by CPCB and it was rated according to the CPCB Water Quality Criteria
againstA, B, C, D, & E class of water based on parandé@tfied in the criteria. The water quality in

the impact zone was assessed through physicemical and bacteriological analysis of ground and

surface water samples. The results have been compared with the drinking water quality standards
specified inS: 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 alyround water meets the permissible limits of 1 NTU. TDS value ranged
between 584 mg/l (Tughlagabad) to 1144 mg/I (Existing landfill). The chloride value of all the samples
were recorded between 132 mg/l (Okhla phaeand 314 mg/l (Badarpur Village). Swdge content in

the ground water sample ranged from 50.3 mg/l (Okhla PHas$e 74.8 mg/I (Bahpur 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 0.9&g/I) in all the water samples. Zinc content in the ground water
samples were found within the desirable limit (i®mgl). Iron content at all the sampling locations
ranged from 0.14 mg/l (Shahpur Govardhanpur Bangar) to 0.27 mg/l (ngacipsite). Values of

other parameters like heavy metals are given below:

Hg at all location found to be <0.001mg/I, Cd at all location <0.002mg/l, Se at all locations <0.01mg/l, As
<0.01mg/I at all locations, Cr6+ varies from 0.01 to 0.03 mg/l, Pb laicakions found to be <0.01mg/I
&CN at all locations <0.05mg/I.

1.10.7 Surface Water Quality

Monitored data of surface water pertaining to all the locations reveals that pH values rémge @.9 to

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

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 compatevith the water quality criteria of CPCB. Itis evident from the data that
GKS gl GSN) 2F | FYdzylI wWA@SNI Flrtfta Ay /flaa WwWoQ
Bacteriological examination of surface water indicates the presence of high itdren, which is due

to human activities.

1.10.8 Soil Quality
Sal samples were collected from 10cations indicates that the type of soil is Loamy sand; the other
main parameters are given below:

Potassiun¥.75- 112.8kg/ha
Phosphoru£9.8¢ 41.9 lg/ha

1.11 Anticipated Environmental Impacts and Management Plan

1.11.1 Air Environment

During the construction phasePM is expected to be the main pollutant associated withstruction
activities, stockpiles and material handling. The pollution emission sources are expgect
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 negley



During the operational phasemission would involve from vehicular movement and dieggalerators.
During the operational phase, the source of air pollution will be from DG set of capaCityOKVA
serves for backip power supplyThe impact on aienvironment, however due to the construction
activities will be short term and iexpected to benon-significant However, suitable mitigation
measures such as water sprinklers willdsopted for dust suppression.

Mitigation MeasuresTechniques like, aextraction equipment, and covering scaffolding, hosing down
road surfaces andeaning of vehicles will be adopted to reduce dust and vapour emissions. Measures
includeappropriate containment around storage area and materials stores to prevent spidaggsng
innearby watercourses. The other measures to reduce the air pollution on site afRo@d Inspection

will be done for black smoke generating machinery. Promotion of use of cleaner fuel willbe ddd@. All
sets will comply with emission norrmetified by MoEF/ CPCBehicles having pollution under control
certificate willonly be allowed. Use of covering sheeptevent dust dispersion in the surrounding of
Sanitary landfill site. Use of covering sheets will be dimmérucks to prevent dustlispersion from the
trucks; Pavingis a more permanent solution to deasttrol, suitable for longer duration projects. High
cost is the major drawback to paving. Locally fognavel may be applied to access roads as it adds a
protective layer over the eposed soil and helpsontrol dust generation in some situations. It is
important that gravel contain a minimal percentagefisfes and clean gravel be added periodically, as
the fines migrate to the surface and create diReducing the speed of a vehitte20 kmph can reduce
emissions by a large extent. Speed, buraps commonly used to ensure speed reduction. In cases
where speed reduction cannot effectivelgduce fugitive dust, it may be necessary to divert traffic to
nearby paved areas.

1.11.2 Noise Enviroment:
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 Impad of noise due to work at night

Mitigating Measuresidentification and adoption of mitigating measures for noise abatement including
noise barriers fopoint sources and line sources as also measures to minimize effect of vibrations due to
newconstruction. Since the proposed plant will involvaensive 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 Waterand Waste Water Environment
During the operatio 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 covathd
polyline cover during rainy days. No leachatexpected from these pits in normal circumstances as
the MSW will not have moisture exceeding8®%6. The small quantities Washings/leachatas and

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

Domestic Sewagelt has been assumed thaD8% of the water supplied as potable water will be
discharged as wastewatefSource: Manual on sewerage and sewage treatment, published by
Government of India)Henceapproximately 1.72n%/day of domestic sewage would lgenerated.

1.12 Impacts on Soils

Impact on soil owing to the project construction activity includes soil erosion, compaction, preysical
chemical desegregations and pollution of soil in case of waste discharge on land. The poposeall
be developed witin existing premises and hence no negative impact due todireelopment is
anticipated.

1.13 SocieEconomic Environment

No significant negative impact will be envisaged .This is envisaged only as the major positiveTenefit.
company would be investing appt Rs45Crores fotthe 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 sugge3ieel green belt development will be done according
todDdzZA RSt Ay Sa 2y (GKS LINPOGAAAZ2Y 2F o0dzFFSNIT 2yS | NP
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perennial plants that are resistant to drought and ethe temperature shall be planted/egetation,

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 agrdimatic conditiors are stated below:

Table0-6: Important Factors for developing green belt for agi@imatic conditions as per Guidelines
on the provision of Buffer Zone around waste processing and disposal facilities bBCPC

1. Criteria for Selection for Plant Species

V The plant species should be fast growing

They should have thick canopy cover

They should be perennial and evergreen

They should have high carb@ri©O2 sink potential

They should be effective in absorbipgllutants without significantly affecting the
growth
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Recommended plant species:

Keeping in view the nature of pollutants expected from the disposal site, a green b
minimum 10 meter width is recommended and the following plant species can betedl
for plantation:

V Acacia nilotica (Babul)

DeldergiaSissoo (Shishum)

Acacia auriculiformis (Australian Babul)
Azadirachtalndica (Neem)
Lagerstroemia speciosa (jamun)
Prongamiapinnata (Karanji)

<< << KL

2. Recommended plant species Density around Processibiggosal/ Landfill site:

These guidelines recommend the green belt width of minimum 10 meters within arn
around processing and disposal facilities. The recommended minimum density of the
belt should be as discussed in the green belt model pravisethe CPCB guidelines f
developing green belts in 2000. These guidelines introduce the concept of a pol
attenuation coefficient for estimating the removal of pollutant while passing through
green belt. The formulation of pollution attenuaticcoefficient makes use of paramete
such as leaf area, density of the tree plantation, deposition velocity of the pollutant or
surface and wind speed to the green belt. The model gives the dependence of the po
attenuation factor of a green bdeon various physical parameters of the green belt such a
height, width, distance from the pollution source and on atmospheric stability condition
hence the model can be used to optimize the design of the green belt in obtainin
desired degee of attenuation of the pollution around an industry. The case to case
CPCB guidelines for developing green belts (March, 2000) to be referred for optimal d
applications.

Plantation for Landfill ClosurePlants with Adventitious roots will bpreferred 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 nedible perennial plants that are resistance to drought
and extreme temperature W 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 mmize soil erosion

V Plant having shallow root depth (not more than 3@én) 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 operatstage, various watearir and soil samples



shall be measured as per the methods prescribed by GRiIBwing 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,

TableO-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 Quantitg Outsidethe 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 Wl 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 proposemojectwill be conducted after the submission ofadt EIA to DPCC

1.17 Environmental Management Plan

The environmental management plan (EMP) consists of a set of mitigation, monitoringsidtional
measures to be taken during the design, construction and operational phasesmijeet to eliminate
adverse environmental impacts, to offset them, or to reduce them todbeeptable levels. The main
aim of the environmental management plan is to ensure that the varaolverse impacts are mitigated
and the positive impacts are enhanced.

1.17.1 Cost Estimate foEnvironmental Management

The total cost forimplementation of Environmental Management plan (both during constructional and
operational phase) is approx. B83Crores.

1.18 Project Benefits
V Proper management of MSW has a significantrole toplay in kegpingi A 2 y Qa KSI £ (K



\%

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.

The project would help in impvement in the local and national environmental conditions.
The project activity shall help in emission reduction of methane; a potent GHG.

Enhance the health condition of the surrounding areas through the implementation of SLF
and reduction of vector bare disease problems;

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

Employment of local labours during the project construction work and involvement of rag
pickers in various project works;

Overall an improved quality of life for¢hsurrounding populigon from the present condition

1.19 Conclusion

\%

SDMGwill give preference to the local population for employment in the sekilled and
unskilled category. The skilled employees will be recruited through open recruitment
process.

Trained orators and workers in various aspects of EHS (Environment, He alBadaty)
would be employed.

The managers and officers involved in Environment Management Cell would undergo
refresher workshop and ugradation of information on various environmentakues from
time to time.

The industry would help in promoting the activities related to environmental awareness in
nearby villages.

The company would invest approx B=33Crores for environment management.
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TOR ISSUED BY EAC

For

Proposed Sanitary Landfill
Area- 32 ACRE
Village: Tehkhand, Okhla
District: South Delhi, Delhi
PIN Code: 110044




TERMS OF REFERENCE ISSUED BY EAC

Table0-8: Compliance of ToR Issued by EAC

S.No. Points Responsibilities

1. Importance and benefits of the project Ref Chaptel of EIA Report

2. A sensitivity analysis of the site shall be carried oy Ref Chapter 4f EIA Report
per the MOEF&CC criteria and form part of the
report.

3. The ElAvould include a separate chapter to discy All the compliance regardin
the conformity of the proposals to the direction of th Honourable Supreme Court and
Honourable Supreme Court in the matter and to § any other orders that may have bee
other orders that may have been passed by { LI 34 SR o6& GKS 1 2
| 2y Qof S bD¢ NBIAFNRAY I { the maintenance of air quality in th
in the NCR. NCR is encloseith chapter 4of EIA

report.

4, The EIA would specifically addses the impact of thg Ref chapte6 & 10 of EIA Report
project on the ambient air quality of the NCR 4
draw up a management plan integrating it with &
measures proposed by the Government.

5. The impact of the project proposals on the nearby| There is no presence of any air for
Forcestation shall be studied along with a discuss| station, only storage location i
on whether the activity is allowed in the vicinity of th present.

Air Force station.

6. The EIA would include a separate chapter on | Ref. chaptedof EIA Report.
conformity of the proposals to the Municipal So
Waste Management Rules, 2016 and the Construc
and Demolition Waste Management Rules, 2
including the sitting criteria therein.

7. An integrated plan of operation includy the| Ref. chapter ®f EIA Report.
segregation of wastes at the household level ang
transportation to the site shall be submitted. List
waste to be handled and their source along with mg
of transportation.

8. Details of various waste managemennits with | Ref. chapter ®f EIA Report.
capacities for the proposed project. Details of utiliti
indicating size and capacity to be provided.

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

10. The EIA would give complete details of t There is no use of incinerator/powg

incinerator/power plant, its impacts and the status
Environment Clearance.

plant in the proposed landfill sitg
Separate environmental clearance
in process regarding Waste to Enelj




plant from another EAC committee

11.

The project proponents should consult the Municiy
solid waste Managemdmmanual of the Ministry of
Urban Development, Government of India and dr
up project plans accordingly.

Agreed

12.

Waste management facilities should maintain s
distance from the nearby pond.

Ref chapter Sof EIA Report.

13.

Methodology for remediatingte project site, whichi
presently being used for open dumping of garbags

Ref. chapter ®f EIA Report.

14.

Layout maps of proposed solid waste managem
facilities indicating storage area, plant area, greenh
area, utilities etc.

Ref. chapteBof EIA Report.

15.

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

Ref. chapteBof EIA Report.

16.

Requirement of water, power, with source of supp|
status of approval, water balance diagram, g
power requirenent (regular and contract).

Ref. chapter 3 of EIA Report.

17.

Process description along with major equipments 4
machineries, process flow sheet (quantitative) frq
waste material to disposal to be provided.

Ref. chapter 3 of EIA Report.

18.

Hazardidentification and details of proposed safe
systems.

Ref. chapter 3 of EIA Report.

19.

Details of Drainage of the project upto 5 km radius
study area. If the site is within 1 km radius of g
major river, peak and lean season river dischargs
well asflood occurrence frequency based on peg
rainfall data of the past 30 years. Details of Flood L
of the project site and maximum Flood Level of {
river shall also be provided.

Ref. chapter ®f EIA Report.

20.

Details of effluent treatment and recycliqgocess.

Ref. chapter 3 of EIA Report.

21.

Action plan for measures to be taken for excessg
leachate generation during monsoon period.

Ref. chapter 3 of EIA Report.

22.

Detailed Environmental Monitoring Plan.

Ref. bapter7 of EIA Report.

23.

Report on healtland hygiene to be maintained by th
sanitation worker at the work place.

Ref. chapter 3 of EIA Report.

24,

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

Agreed upon

25.

Any litigation pending against the project and/or a
direction/order passed by any Court of Law agai
the project, if so, details thereof shall also be includ
Has the unit received any notice under the Sectig
of Environment (Protection) Act, 198& relevant
Sections of Air and Water Acts? If so, details the

and compliance/ATR to the notice(s) and pres

All the details are mentionedn
chapter 4 Legal and administrativ
framework of the EIA report.




status of the case.

26.

A tabular chart withndex for point wise complianc
of above ToRs.

Complied




CHAPTER 1
INTRODUCTION




1 INTRODUCTION

1.1 Prelude

Solid Waste Managementis one of the most essential services for maintaining the quality of life of the
people intheurban 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 glathanges 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 aneksulted in serious environmental and social problems.

Urban Indiais facing an everincreasing challenge of providing for the incremental infrastructural needs
of a growing urban population. According to the 2011 census, the population of India wéslid1; 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 atland national levels to direct and develop
waste management, and techniques for appropriate waste treatment and disposal. Indian public has
0SSY YL} @& adzLJLI2NISR o6& 12yQofS O02dzNlia G2 dGF1S
expeditiouslylt 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) inotln&try 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 executiorin@larhe first

step in designing orimproving 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 placeaBed 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
gualitative and quantitative sense, this study was undertaken.

NN

As stated in the Environswy G F £ LYLI OG ' aaSaavSyid o69L! 0 y2iATFAC

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

1.1.1 Salient Features d&olid Waste ManagemeiiRules2016
Salientfeatures of SWM Rules, 2016 inclisde

V The Rules are now applicatideyond Municipal areas and extend to urban agglomerations,
census towns, notified industrial townships, areas under the control of Indian Railways,



airports, airbase, &t and harbour, defence establishments, special economic zones, State
and Central government organizations, places of pilgrims, religious & historical importance.
The source segregation of waste has been mandated to channelize the waste to wealth by
recowery, reuse and recycle.

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 cleanirgeats, mosquito repellents, etc.) and
handover segregated wastes to authorized-gagkers or waste collectors or local bodies.
Integration of waste pickers/ rag pickers and waste dealers/ Kabadiwalas in the formal
system should be done by State Governn®iaind Self Help Group, or any other group to be
formed.

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.

Generatorwill have topay! & SNIgG XSG IO2f ft SOG2NI I yR F2N W{ LJ
Non-segregation.

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 andshall place the same in the bin meant for dry waste / nbro-degradable
waste.

The concept of partnership in Swachh Bharat has been introduced. Bulk and institutional
generators, market associations, event organizers and hatadisrestauranthave been

made directly responsible for segregation and sorting the waste and manage in partnership
with local bodies.

All hotels and restaurants should segregate biodegradable waste and set up a system of
collection or follow the system of collection set up bydbbody to ensure that such food
waste is utilized for composting / biomethanation.

All Resident Welfare and market Associatio@sted communities and institution with an
area >5,000 sq. m should segregataste at sourcein to valuable dry waste likglastic, tin,

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

The biedegradable 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.

New townships and Group Housing Societies have been made responsible to develop in
house waste Andling, and processing arrangements for-biegradable waste.

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]eftover food, vegetables, fruits etc. and deposiich waste at waste storage depot or
container orvehicle as notified by the local authority.

The developers of Special Economic Zone, industrial estate, industrial padoark at

least 5% of thedtal 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 necessamdala
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 nonbiodegradable should put in place a system to collect back the paadkagaste
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 falisposal 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 Allindustrial units using fuel andcated 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 Nonrecyclable waste having calorific valaf 1500 K/cal/kg or more shall not be disposed of
on landfills and shall only be utilized for generating eneegyer or through refuse derived
fuel or by giving away as feed stock for preparing refuse derived fuel.

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

V Construction and demolition waste should be stored, separasigposed off, as per the
Construction and Demolition Waste Management Rules, 2016

V Horticulture waste and garden waste generated from hierpises 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 are@enstruction of landfill on
the hill shall be avoided. A transfer station at a suitable enclosed location shall be setup to
collect residualwaste from the processing facility and inert wastsuitable 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 thimsan
landfill.

V In case of noravailability 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 gantp The dump yardias full to its
capacity and heas of more than 6tn were formed.

Furthermore, the WE plants are sending their rejects to this dump site. The total waste rejects after all
the process iaround 180 TPD. For protection of environmeantd 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, pesffire, 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 pr&ubised
wastemanagement facilit at Village Tehkhand, Okhla District: SoD#ihi, DelhiThe maimobjectives
of the proposed project are

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

To minimise the migration of greenhouse gases into the atmosphere;

To minimiseother 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 aml socio economistatus of area

V To assess the impact of the projects on public health, quality of life etc. during consiructi
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 watgply, sewerage and sanitation, solid waste
management, roadetc.

V To assess impact on flora and fauna and saggkans 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 adwews&cts due to
proposed project

V To prepare environmental monitoring plan for construction and operational phases

V To prepae the report on Risk Assessment

1.2.1.2 SocieEconomic 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 causgacts 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 activitiesimwvironmental components can be
quantifiedthrough Environment Impact Studies within the impact zone of the project activities. The
results of the EIA studies form a basis for preparinglalgiBnvironmental Management Plan (EMP) for
mitigating the potential adverse impacts.

Environmental Impact AssessmenEI@Q) for proposedolid waste managemerigcility atVillage:
Tehkhand, Okhla District: South Detbicater entie solid wastegeneraton from theSouth Delhdeal

with the detailed studies for various environmental components viz. air, noise, water, land, biological
and socieeconomic environment for study period. For Rapid Environmental Impact Assessment studies,
an area covering 10 kmadial 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.
Physicechemical properties of the soils wedetermined 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 waer resources in the study area was collected. The water resources in the study area
are mainly groundwater andurfacewater. The parameters of prime importance for water quality
studies were selected under physical, chemical, inorganic, organic, nutieavy 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 o the project site was collected. Different air pollution parameters like PM10, PM 2.5,
S02, NOx, C@O2,Nickel, Methane,H28d Pb etc. were identified as related to the project activities
for representing baseline status of ambient air quality witthia study area. Meteorological parameters
viz. wind speed, wind direction; temperature, relative humidity and rainfall were collected during the
study period December2017to FeB018. The estimation of air pollution loads was predicted for with
andwithout 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 environmbluoise
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 tahgseveral 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. Basethe attenuation factors for dust aerosols and
air pollutants, green belt species were identified and the same are incorporated in the report.

1.3.6 Socie Economic Environment

The information has been collected from the secondary sources as per censussrandrdemographic
structure of the study area has been selected as a parameter under-sgoilomic component.
Significant impacts have been predicted on the nearby human settlements during construction and
operational phase of environment.

1.3.7 Statutory Requements

V Obtaining Term of Reference (ToR) from Expert Appraisal CommiEeCMoEF&CC.

V Filling up of Performa for submissiondbtain Consent to establish/ NOfrom State Pollution
Control Board (SPCB).

V Filling up of application form and questionnaifor the Ministry of Environmental and Forest
(MoER.CQ and presentation before the Environmental Appraisal Committee for Environmental
Clearance.

1.4 LegalPolicy & Institutional Frameworks

The principal environmental regulatory, agency in Indiais thasiiyof 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 maagement of infrastructure development projects in India including clearance
requirements aper Government of India. TableZ?highlights the relevant environmental legislations
applicable to the project.

Table 1-1: Environmental Legal Framework Applicable to Project

S Legal Framework CEIEi Objectives/Highlights of Framework. Applicability
No. Agency
Environment Legal Framework
Water (Prevention ang Prohibits the discharge of pollutants into water bodig
1. | control of pollution)| CPCBDPCC beyond a given standard, and lays down penalties| Applicable
Act 1974 non-compliance

Water (Prevention ang

2. | control of Pollution)| DPCC Prowdesforallevyanq collection of a ces§ pn wég Applicable
Cess Act 1977 consumed by industries and local authorities
Air(Prevention and Provides means for the control and abatement of §

3. | control of Pollution)| CPCBDPCC pollution { Applicable
Act, 1981 '

The Air (Prevention Defined the proceduresfor conducting meetings of |
4. | and Control off CPCBDPCC boards, the powers of the presiding officers, decisid Applicable

Pollution) Rules, 198 making etc




26. Legal Framework igg:g;atmg Objectives/Highlights of Framework. Applicability
5. (TFZISgEIO;fiinPOHUt:nnd CPCBDPCC Prcl)lvi(tj_es means for the control and abatemeifihoise Applicable
Control) Rules, 2000 potiution.
Environment Ministry of
(Protection) Act, 1986 Environment Ensure that appropriate measures are taken
6. (EPA) followed by Forest and| conserve and protect theenvironment before| Applicable
amendment in May| Climate Changeg commencement of operations.
1994 (Scheduld) (MoEF)
Environmental Impac
Ass_e_ssr_nent It makes EIA Report preparation mandatory for 32 ty
7 Notlflcatlon 2006, and of projects as mentioned in Scheduleof EIA .
| subsequent MoER.CC notification no. 60 (E) dt. 001-1994 and its Applicable
addenda/ deletion/
) subsequent amendments
alteration and
updation till date
The Environment .
8. (Protection) Rules| DPCCMoER.CC Lay_ dc_)wn th? pacedures for_settmg standards ¢ Applicable
1986 emission ordischarge of environmental pollutant
Other Relevant Legal Framework
The Hazardous Waste Providing for making effective procedufer inventory,
Management control, handling and disposal of hazardous waj .
S (Management and DPCE MoERCC provide for setingup ofdisposal sites/landfill sitq Applicable
Handling) Rules2016 design, operation and closure.
Rules are now applicable beyond Municipakas and
extend to urban agglomerations, census towns, notif
industrial townships, areas under the control of Indi
Solid Waste Railways, airports, airbase, Port and harbour, defer
10 management rules) DPCC MoEF establishments, special economic zones, State § Applicable
2016 Central government organizatig, places of pilgrims|
religious & historical importance.The source
segregation of waste has been mandated to channe
the waste to wealth by recovery, reuse and recyc
Underthese rules, any kind of hazardous industry
to identify likely hazard and their danger potentig
The Manufacture, Theyalso have to take adequate steps to prevent ¢
11| Storage and Import o DPCC MOERCC limitthe consequences ofany accident at site. MS| Applicable
Hazardous Chemicq Rules Isolated storage and industrial activity ata s
(MSIHC) Rule2016 handling (including transport through carrier (
pipeline) of hazardous chemicals equal to or, in excf
of the threshold quantities.
Factories Act, 194 The acttell about the regulation of labour employed .
12 amended 1987 DPCEC MoERCC factories Applicable
. Ministry of Road To control vehicular air and noise pollution. To réage
13 i;n;;aglgl\//lotorVehlde L:er]livgc;z and development of the transport sector, check and cont| Applicable

vehicular air and noise pollution.

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 deliberatgah extensively and has been notified under the
Environment (Protection) Act, 1986 on 16.11.2009 by the Ministry of Environment and Forests. The
It/ . KFra AYAGAIFIGSR GKS LINRPOS&aa 2F KIENXY2YATAYy3 Al
notification so as to ensure the efficientimplementatiof the new standards. Table2Zdetails out the

National Ambient Air Quality Standards.

Tablel-2: National Ambient Air Quality Standards

Concentration in Ambient Air
S Ul I, sgﬁg:g\%c:lrlga Methods of
. Pollutant Weighted Residential o
No. ! M
0 average Rural& other (Notified by easurement
area Central
Government)
Sulphur Dioxidg Annual* 50 20 Improved West &
1. SQmg/m? Gaeke
mg 24 hours ** 80 80 Ultraviolet
Nitrogen Annual* 40 30 I\H/IOdr'lfll]eq Jacob &
2. | Dioxide as NO ochheiser
mg/m? 24 hours ** 80 80 (NaArsenite)
Chemiluminescence
Particulate : .
matter (size les Annual * 60 60 Gravimetric
3. TOEM
than10mm) .
(PMg) mg/m? 24 hours ** 100 100 Beta attenuation
0
Particulate . .
matter (size lesq Annual* 40 40 Gravimetric
4 | than 2.5 ] TOEM
(P?\;llz 5)' mm) 24 hours ** 60 60 Beta attenuation
0zone (@) 8 hours ** 100 100 UV photometric
5. m? - Chemiluminescence
ngim I hour 180 180 Chemical method
AAS/ICP method after
Annual* 0.50 0.50 sampling on
EPM 2000 or equivaler
3
6. | Lead (Pbyg/m filter paper
24 hours ** 1.0 1.0 ED¢ XRF using Teflon
filter
Carbon 8 hours ** 02 02 Non-Dispersive Infra
7. Mono><3|de | hour * 04 04 Red (NDIR)
mg /m spectroscopy
Annual * 100 100 Chemiluminescence
8. | Ammonia 24 hours ** 400 400 Indophenol blue
method




Gas chromatography
based continuous
Benzene () N analyzer
S mg/m3 Annual 05 05 Adsorption and
desorption followed by
GCanalysis
Benzo(a) Pyren
¢ (BaP) Solvent extraction
10. | particulate Annual * 01 01 followed by HPLC/GC
phase only analysis
ng/m?
AAS/ICP method after
Arsenic (As) sampling on
11. ng/m? Annual* 06 06 EPM 2000 or equivaler
filter paper
AAS/ICP method after
Nickel (Ni sampling on
12. ng/m? 0 Annual* 20 20 EPMpZOgO or equivaler
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)). Itis
0FaSR 2y (GKS W! Q ¢ SA HKed)aml prédpmiek @ [Tdbls3yand stgn@lardfos t SIS
Occupational Nise Exposure is given in Taldld.

Table1-3: National AmbientAir Quality Standard¢NAAQS)n respect of Noise

S. No. Category of Zones Day * Legin dB(A)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¢2 :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. Ug
vehicle hornJoudspeaker 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
corresponding standards shall apply

Source: Central Pollutid®ontrol Board

Noise standards in the work environment are specified by Occupational Safety and Health
Administration (OSHAJSA), which in turn are being enforced by Government of India through model
rules framed under the Factories Act.



Tablel-4: Standards for Occupational Noise Expo

sure

S, No. Total Time of Exposure per Day in Hours (Continuous { Sound Pressure Level in
Short term Exposure) dB (A)
L 8 90
2 6 92
3 4 95
4 3 97
> 2 100
6. 312 102
! 1 105
8 Ya 107
S 72 110
10. Y, 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 proportionateale.

1.5.3 Standardsfor treated Leachate

For the purpose of protecting and improving the quality of the environment and preventing and abating
environmental pollution, the standards fdreated leachate as per guidelines of SWM rules, 2016

Standards fotreated leachateare present in Table.5.

Tablel-5: Standardsfor TreatedLeachate

Standards( Mode of Disposal)
S o Parameter Il 0] EVAETES Public Sewers Land disposal
water
@ | @ €) ) (5
1 Suspended Solids mg/l, Max. 100 600 200
2 Dissolved solids (inorganic) mg/l, mg 2100 2100 2100
3 pH Value 5.51t09.0 5.5t09.0 551t09.0
4 Ammonical nitrogen (as N), mg/l, ma 50 50
5 Total Kjeldahl nitrogen 100
(as N), mg/l, max.
Biochemical oxygen demand
6 days at 270 C) 30 350 100
max.(mg/l).
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 Cdng/l, max 2.0 1.0




Standards( Mode of Disposal)
S. No. Parameter
] SVEeE Public Sewers Land disposal
water

w |3 (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), mgihax. 1000 1000 600
18 Fluoride (as F), mg/l, max 2.0 15 -
19 Phenolic compounds (as C6H50 1.0 5.0 i

mg/l, max.

Note : While discharging treated leachates into inland surface waters, quantity of leachates being
discharged and the quantity afilution water available in the receiving water body shall be given due
consideration.



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

. . . Permissible Limi
S. Substance or Requirement Undesirable Effect outside the |. Methods of Test
No Characteristic | (DesirableLimit) Desirable Limit IS AOSIES Remarks
' Alternate Sourcd (Refto IS)
1 2 3 4 5 6 7
Essential Characteristics
Extended to 25 only if toxic
. Colour, H Ab 5, t
i © gur azen 5 Ove 5, consumer aceeplance 25 3025 (Part4) : 198 substances are not suspected,
units, Max decreases
absence of alternate sources
a. Test cold and when heateq
i Odour Unobjectionable - - 3025 (Part5h): 198
b. Test at several dilutions
i Taste Agreeable i i 3025(Parts 7 & 8)| Test to be conducted only afte
g 1984 safety has been established
iy Turbidity, NTU, 5 Above 5, consumer acceptance 10 3025 (Part 10) :
Max decreases 1984
B d thi th ter will aff
eyond this range the water will affe - 3025 (Part 11)
% pH value 6.5t08.5 the mucous membranand / or water| No relaxation 1984 -
supply system
vi Total hardness (g 300 Encrustation in water supply structu 600 3025 (Part 21) : i
CaC@) mg/l, Max and adverse effects on domestic us 1983
Beyondthis limittaste/ appearance af
L F /, ffected, h d ffect
vii | '"on (@s Fe)mg 0.3 afiected, has adverse efiect on 1.0 32 of 3025 : 1964 -
Max # domestic uses and water supply
structures, and promotes iron bacter
viii Chlorides (as ClI 250 Beyond this I|m!t, taste, corrosion ar 1000 3025 (Part 32) : )
mg/l Max palatability are afécted 1988




Permissible Limi

Methods of Test

S. Substance or Requirement Undesirable Effect outside the .
No Characteristic | (DesirableLimit) Desirable Limit I 5 AISITES @ Remarks
' Alternate Sourc§ ~ (ReftoIS)
To be applicable only when
. ater is chlorinated. Tested 4
. Residual, free 3025 (Part 26) : W ! ! .
iX . . 0.2 - - consumer end. When protectio
chlorine, mg/l Min 1986 . - . .
againstviral infection is require
it should be Min 0.5 mg/l.
« Fluoride (as F), 10 Fluqride may be kept as low as pos_si 15 23 of 3025 - 1964 )
mg/l Max High fluoride may cause fluorosis
Desirable Characteristics
i Dissolved solids 500 Beyond this palatability decreases 4 2000 3025 (Part 16) :
mg/l Max may cause gastrintestinal irritation 1984
i Calcium (as Ca) 75 Encrustation in water supply structu 200 3025 (Part 40) :
mg/l Max and adverse effects on domestic us| 1991
i Magnesium (as 30 Encrustation to water supplgtructure 100 16,33,34 of IS i
Mg), mg/l Max and adverse effects on domestic us 3025 :1964
Copper (as Cu) Astringent taste, discoloration and
Xiv PP ' 0.05 corrosion of pipes, fitting and utensi 15 36 of 3025 : 1964 -
mg/l Max # . .
will be caused beyond this.
Beyond this limittaste/ appearance &
Manganese (as affected, has adverse effect on
XV g ( 0.1 ! Y 0.3 35 of 3025 : 1964 .
Mn) mg/l Max # domestic uses and water supply
structures
| sulphate (as s@ ' B.ey<.)nd this causes gastro inte§tine 3025 (Part 24) - May pe extended up to 400
XVi 200 irritation when magnesium or sodium| 400 (see col 7) provided (as Mg) does not
mg/l Max 1986
present. exceed 30
Vi Nitrate (as NQ), 45 Beyond this methaemoglobinemia tak 100 3025 (Part 34) : i

mg/l Max

place

1988




Permissible Limi

Methods of Test

S. Substance or Requirement Undesirable Effect outside the .
No Characteristic | (DesirableLimit) Desirable Limit I 5 AISITES @ Remarks
' Alternate Source (Refto IS)
Phenolic Beyond this, itmay cause objectiona
xviii | compounds (as 0.001 y o az _— J 0.002 54 of 3025 : 1964 ;
GsHsOH) mg/l Max
Mercur H Note) Mercury T test hen pollution i
XiX ercury (as Hg) 0.001 Beyond this, the water becomes toxi| No relaxation (se_e ote) Mercury To betested when pollution is
mg/l Max # ion analyzer suspected
Cadmium (as Cd To be tested when pollution is
XX ( 0.01 Beyond this, the water becomes toxi| No relaxation (See Note) P
mg/l Max # suspected
.| Seleni S . . . To be tested wh llution is
XXi elenium (as Se 0.01 Beyond this, the water becomes toxi| Norelaxation | 28 of 3025 : 1964 0 be fested when politfion 1
mg/l Max # suspected
.. | Arsenic (as As), . . . 3025 (Part 37) : | To be tested when pollution ig
XXii ic ( ) 0.05 Beyond this, the water becomes toxi| No relaxation ( ) W potfution t
mg/l Max # 1988 suspected
exiii Cyanide (as CN) 005 Beyond this limit, .the water becomes No relaxation 3025 (Part 27) :| To be tested when pollution ig
mg/l Max toxic 1986 suspected
. | Lead Pb), B d this limit, th ter b g . To be tested wh [lutioi
v ead (as Pb), mg 0.05 eyond this limi . e water become No relaxation (see Note) o be tested when pollutiois
Max # toxic suspected
Zi z /l B d this limitit tri To be tested wh [lution is
oy inc (as Zn) mg 5 eyond this limititcan cau§eas ringe 15 39 of 3025 - 1964 0 be tested when pollution i
Max # taste and opalescence in water. suspected
Anionic detergentd L . L
: Beyond this limit it calcause a light Methyleneblue | To be tested when pollution ig
xxvi| (as MBAS) mg/| 0.2 . 1.0 .
Max froth in water extraction method suspected
..|Chromium (as @ _ . - . To be tested when pollution is
XXVil ( 0 0.05 May be carcinogenic above this lim| No relaxation | 38 of 3025 : 1964 P
mg/l Max # suspected
Polynuclear
aromatic . .
XXVili - May be carcinogenic - - -

hydrocarbons (ag

PAH)mg/I




Permissible Limi

Methods of Test

S. Substance or Requirement Undesirable Effect outside the .
No Characteristic | (DesirableLimit) Desirable Limit I 5 AISITES @ Remarks
' Alternate Source (Refto IS)
. . L . Gas .
.| Mineral oil mg/l Beyond this limit undesirable taste a . To be tested whepollution is
XXIX 0.01 o 0.03 chromatograplic
Max odour after chlorination take place suspected
method
Pestici I
xxx | Pesticides mg/ Absent Toxic 0.001 . .
Max
58 of 3025 : 1964
Radioactive
materialsa. Alpha i i 01 )
xxxi | emitters Bg/l, Max ' -
b. Beta emitters
pci/l, Max
- - 1
B d this limitaste b
xxxii| Alkalinity mg/l Ma 200 eyond fhis fimitaste becomes 600 13 of 3025 : 1964 -
unpleasant
i Aluminum (as Al) 003 Cumulative effectis .reported to caus 0.2 31 of 3025 - 1964 )
mg/l Max # dementia
. |Boron (as Bo) m
XXXiV ( ) mg 1 - 5 29 of 3025 : 1964 -

Max

Source: 1S: 10500:1991 (Bureaunafian 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 anfs 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
avdlable 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 hydrologygeorology, and land

use, which were collected from secondary stes.

The main chapters of the report are following:

Chapterl: Introduction of the proposed project;

Chapter2: Closure of Existing Landfill Site;

Chapter3: Description on the proposed project activities and facilities;
Chapter4: Legal framework

Chapter5: Description of the Environment;

Chapter6: Anticipated Environmental Impacts & Mitigation Measures
Chapter7: Environmental monitoring plan;

Chapter8: Risk Assessment

Chapter9: Project Benefits

Chapter10: Environmental ManagemerRlan;

Chater-11: Summary & Conclusion

Chapter12: Disclosure of Consultants Engaged

N am e



CHAPTER 2
CLOSURE OF EXISTING SANITARY LANDFILL SIT




2 CLOSURE OF EXISTING SARYITANDFILL SITE

2.1 Background

As per data provided by South Delhi Municipal Corporation (SDMOQ)nprocessed waste from SDMC
areas and the reject/fly ash from Okhla Waste to Energy (WtE) &laptesently dumped at the Okhla
Dump site. The Okhla Dump site is spread over an arappybximately 40 acres and the present height
of the same is 600 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 }:(H) to 1(Y: 2.5 (H).

Eco Designs India Private Limiteasassigned the job of by South Delhi Municipal Corporatiofirtd
solutionand todesign of scientific closure of the existing dump complying MSW Rules 2016.

2.2 Need br 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 contaminatiosglour, nuisance, ptential 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 produdoeir, dust and sometimes fire and has to

be executedn extremely controlled and monitored conditions.

2.3 Location

The existing dump site at Okhla is located at 28°30'42.10"N and 77°17H, 90 adjacentto 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 int
underlying waste.

V To prevent uncontrolled escape of landfill gas or the entrgiofnto the waste.

V To provide protection for the emplaced waste from air/ winds and help prevent littering di
high winds.

V To restore the Closure site to its ultimate land use e.g. recreation, garden, etc. the des
closure will need to determinevhat type of vehicles, @ess provision will be required

2.4 Concept and Methodology foClosure Work

As mentioned earlier, the open dumpsite has been in operation for many years and waste has been
spread all overthe area in an unplanned, haphazard manHais 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 wedlefined scientific closure plan which gid address the various issues such as
groundwater contamination, surface water contaminatiodour, nuisance, potential fire issues, slope
instability of the waste mass and aesthetics. The scope of work include (but not limitedgmfiing 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 difilszation.

As a precautionary measurslopes towards proposed Sanitary Landfill neete stabilized first, as
excavation during construction of SLF may cause slope failures.

2.5 Salient Features Proposed Closure Site

V Team of Eco Designs has visitedshe 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:

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

As on date, a@rage 1800 TPD of MSW is being dumped at site.

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

The sitecan be accessed from Ma Anandmayee Marg locatetthenvest sideof the site.

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

on East & CONCOR area on west side.

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

aroad.

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

V It can be seen from the contour survey that waste has reached a hefghid 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 wase 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 CCl 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 ltis 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 protoddidert
the traffic on the existing road between proposed SLF and old dumping ground.

<K<K KL<
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2.6 Volume Calculation

Contour Survey of Existing dumpsite at Okhla has been carried out in November 2017. Itis estimated
from AutoCAD 3D modelling, approximately 4&H.@aum 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 bClosure

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 vpitbbeled with a
capping system. The closure liner system open dump site,omi$ist of the following layers.

Gas Collection laye200mm thick gravel
Compacted clay liner (CCL) 600 mm thick
1.5 mm HDPE liner

Drainage laye¢ 150mm thick gravel

Gas cdkction & 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 offsite 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 thiak atmmegate is proposed.
Gravel/ metal recovered from Mining of waste can be used in the gravel layer.

2.6.2.2 Compacted Clay LindCCL):

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 compactguto 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 HDPHEseomembrang GM)

A 1.5 mm thick High Density Polyethylene Geomemb (henceforth called liner) having a permeability
of 1x10'3 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 nalestructive 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 cre

member per day, whichever produces th
maximum number of samples

2.6.2.4 Drainage Layer

A 150mm thick Gravel / metal layer (sizeZBBnm) will be placed on the GT so that the storm water
percolated through Vegetative soil layer will drained though the layer. Drainageitsgmbedded 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 eE@aposite may be
used.

2.6.2.5 Vegettive 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 it fully grown, hence it is proposed to use readymade grass mats.

A 300mm thick layer of stone screening is recommended instead ofn#d@hick soil layer at some
portions of closure. There will be no erosion of top layer and it will also reduce wet@irement

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 honeycdiké cellular confinement systems.
Geocell is made ailtrasonicallywelded HDPE strips that are expandablesite to form a honeycomb
like structure.

Geocell Wall Shear strength i.e. sufficient wall strength and joint strength to tesisthear forces as
well as construction loading during the infillipgbcess and WallSoil frictional interaction helps so that
infill stays in the cell.



Figure2-1: Section of Sanitary Landfill
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2.6.3 Mining

Landfill mining is the process of excavating from operatirgjased 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 typicaltlyvolves a series of mechanical operations to recover one or all
of the following:

Combustible material

Inerts of less than 15mm for soil recovery

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

V Landfill space

< <<

2.6.3.1 Objectives of Mining of Legacy #gte

V Toremove excess of waste from Okhla
V Recover material required for Closure lining

2.6.3.2 Process bMining

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 jnmtermediatesized waste (505 mm), and dirt/humus

(<15 mm). The oversized materials consist of recyclable metallic goods, white goods, plastics and rubber.
The intermediatesized materials consist of partly decomposed organics, combustibles, reeskaid

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 norferrous 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 maias into manageable stockpiles and separates out bulky material. A
trommel (arevolving cylindrical sieve) or vibrating screen separates/ Ballistic Separator separates soil
(including the cover material) and solid wastes from the reclaimed waste. Tronuneslrss 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 isarssparation. 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 cotent. The separation of dirt/ humus material from the intermediagezed 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 ash the efficiency of the technology. The average soil fraction in recovered
municipal waste from landfill tends to be around-60%. However, it can vary between 20 and 80%
depending on moisture content and decomposition rate. The soil fraction could b& aseover or

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

The nonrecyclable part of the intermediatgsized and oversized materials is typically reburied in the
mined area of the landfill. Facilityperators 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 ogkath Cement companies
like Ultratech has shown interest in picking up the combustible material free of cost.

2.6.4 Recommendationsor 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 maferial 8
90% material sandy (grain size 40%5mm).

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 wastwill be shifted and disposed by SDMC.



2.6.5 Closure 6Existing Dumpsper SWM Rules 2016

Proposed closure will have slope of L(&/(H) with height of 48 m on east side & 28 m on west side. The
height difference is mainly due to elevation difference ofural 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 (528@s).

Also, existing waste has not been compacted addely with any equipment. As part of the-ggading,

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 0.80.85 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 providd 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 Geosti&lmpe/W for proposegrofile. 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 dioxigemipiortant to tap this gas and take

it to a safe point for disposal/use. There are two approaches for the;drassive venting and gas
collection under suction pressure. As the waste quantity at Okhlais huge itis 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 nonbiodegradable organic matial, 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 Sdiitan h
incoming leachate.

2.6.7.1 Primary Treatment

ScreeningThe 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
removedmanually and disposed suitably. The chamber is fitted with MS perforated screen.

EqualizationTo absorb variation in quantity and quality of leachate and to provide uniform flow at the
downstream treatment process, a collection / equalization chamberasided. This will avoid shock
loading in the treatment plant.



Primary Tube Settlerit 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 chaittieclarified
water will collected in the feed sump.

2.6.7.2 Secondary Treatment

Anaerobic DigesterThe water from primary tube settler will be pumped into the Anaerobic Digester.
The anaerobic process is based on Modified Up flow Anaerobic Sludge Blanket presshe 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 TankThe overflow from Anaerobic Degter 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 dr 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 coloniéisbe rich in nature and effectively
convert the organic matter into Carbon Dioxide and water by reducing the COD and BOD.

Polymer Dosing SystenR.olymer is dosed which acts as catalyst to increase the size of flocs.

Flocculator:Flocculator is a mixer vate we dose polymer to increase the size and weight of flocs. It
consists of agitator to mix polymer with raw water.

Secondary Tube SettlerTube settler is compact size clarifier for removal of suspended solids. The
sludge settled at the bottom will bedansferred to the sludge holding chamber. The clarified water will
collected in the feed sump.

Sludge DewateringThe Sludge generated will be taken into the sludge dewatering unit.

2.6.7.3 Tertiary Treatment

Pressure Sand Filter (PSHhe 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 toutface. 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 ChlorinationWater from sand filter then dosed with chlorine to get residual chlorine of Orth.pp
This water then fed to Activated Carbon Filter to remove the excess residual chlorine.

Activated Carbon Filter (ACF)he treated sewage from Pressure Sand filter will be further treated in
ACF for removal of odour and colour. ACF has Activated Cambewnf 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. Fiter backwash is carried out once a day for removing adhered particle on the media in filter.



Final Treated Water Collection Tankhe treated water after chlorination is collected in this chamber.
This treated water can be utilized for irrigation/ gardegi

2.6.8 Storm Water Drains

The Closure system is designed to minimize infiltration into theteuarhe top two cover layethe
topsoil and the drainage layer drain into the peripheral storm water gutter built along the perimeter of
the closure. The trenchesillbe 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 iope
lower most drain, from where the watewill be taken to the pond.

2.6.9 Green Development

The proposed peripheral greenbelt will provide a much better habitatminimize the impact green
beltwill be developed all along the periphery. This will act as curtain to prevent the spread of pollution
in adjacent areaGreen area after completion of closure of existing dump will be approx. 31.39 acres
(approx 60%pf the total project site area

Figure2-2: Section on Closure with Vegetative Soil Layer
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3 PROJECT DESCRIPTION

3.1 The Project

The present municipal wastgeneration 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 theitdismp
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 SMRules, 2016. The said space is recently allotted to the
SDMC. The proposed Engineered Landfill site shall be required to cater to approxin@a@iyPD
MSW/Rejects.

3.2 Solid Waste Management in SDMC

South Delhi Municipal Corporation (SDMC) is the local/ltbdt 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 municipaSolid Wastgenerated 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 présed limit of height and has severe
conseguences on environment, health and hygiene. The dump yard was full toaistyagnd heps of

more than 60 M were formed as opposed to the permissible limit of 20 meter. Hence, it has been
decided to close the agting 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 Okhla200 TPD
V Waste to Energy at Okhtal600 TPD
V Unprocessed Quantity of Wastedap (2017%; 1800 TPisposal at Okhla Dumpsite

3.3 Need of the Project

G[FYRFATEE YSFHya RAaLRalt 2F NBaARdzZat az2tAR o &
measures against pollution of ground water, surface water and air fugitixgt, dvindblown 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 dunwpegdial to its
capacity and heas of more tha 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 leftoer af
all the process is around @8 TPD. For protection of environment amg 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 Environmerl Impact Assessment Notification dated September 14, 2006 and its amendments. The
LINP2SOG Aa /GS3I2NE W' Q RdzS G2 3ISYSNIrt O2yRAGAZ
Sanctuary & Okhla Bird Sanctuary ESZ, Bédhyana Interstate Boundaand 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 Scopeof Services foPreparation 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 asaette required parameters for
the design purpose.

V Assessment of the capacity of the proposed engineered landfilhagdeercalculated by the
help of modeling.

V A brief study of the prevailing Act(s)/Rules/Guidelines for Solid Waste dispasdieen
enumerated.

V A list of the approvals required from different Govt. agencies/statuary bodies for
establishment of the Plaritas beeristed.

V A draft layout plarhas beermprepared for establishment of Engineered Landfill site.

V Preparedhe technical design wittespectto the lining, collection and treatment of leachate
and collection and disposal of the methane gas.

V Prepared theplan 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 fdmar 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 viainityste, etc.



Figure3-1: Site Pictures

3.7 Design Aspects of Sanitary Landfill Facility
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and according to the SWM RuleSteps for designing, implementation and operation of a Sanitary
Landfill are:

(
{

V Site selection,

V Sanitary landfill design,

V Sanitary landfill operation, and
\Y

Closure and postlosure plan.

3.8 Site Layout

Proposed Sanitary Landbfi32acreshas been identified by SDM&II the infrastructure facilities need
to be provided at the proposed site, are as follows:

VV Entrance Gate

Compound wall

Security Cabin

Approach Roads

Weigh bridge

Site drainage facilities

Plantation

Leachate cdéction & Treatment facilities

<K <K<K<K<LKKL

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 tahe Sanitary landfill will be well paved roads having a-taaiage width of 4 meter

each. To ensure site safety and security, existing security cabin at the landfill should be keptas itis. A
temporary labor room will be provided for the landfill supesers 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 ad Transportatiorof MSW

The waste is collected from the individual households by the waste pickers and the same is collected at
0KS aSO2yRINE O2ftfSOlA2y LRAylGa ISySNrffe OFffSR
transported to the waste processing facilitytfedr 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 structes 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 b0% byncrease 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 approximgté0 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 thergeconda
collection points are free from baatlour, 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 c¢hanges

in waste characteristics due to evehanging 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 emfhu
decision making in respect of elements of waste collection, recycling and disposa
options.

Project Team conducted field survey®fialhi and the physical, chemicdlaracteristicef few locations
are given below:



Table3-1: Physical Characterization of MSW

Results of Centra] Result of Central Zong
S. . .. 1 Protocol/Test
Test Zone Lajpat Okhla near Jamia Milig
No. ) Method
Nagar Islamia
1 Bulk Density , g/ee 0.55 0.52 Mechanical
2 Moisture Content, % by mas 40.2 50.2 IS: 92351979
. . Mechanical
3 Physical Composition (Dry Ba%} 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
.. | Organic Material(Green Was
X +Paper +Textile +Wood) al.44 65.34
iii Inert Material (Glass+ Soiled 41.10 17.78
Stone)
. Finally Combustible
XV Material(Organic + Plastic) 58.5 82.14
Table3-2. ChemicalCharacterization of MSW
s Results of Result of Central
: Tests Central Zone | Zone Okhla near Protocol/ Test Method
No. . . - .
Lajpat Nagar | Jamia MiliaIslamia
Chemical Analysis(on Dry Basis)
o
i ;O;SSSO” ignition, %b 20.6 36.2 ASTM D 7348 guidelines
1 0,
i Chlorides(as Cl),%b 0.33 <0.1 Method No. 922530770f EPA
mass SW846
. . Manual on Sampling, Analysis
0
iii aggs(as SHp, Yoby 60.8 46.2 and Characterization of
Hazardous waste, CPCB
. Sodium (asN®D), Method N0.3050,3052 of EPA
V' | %by mass 0.70 0.64 SW846
Potassium (as,), % Method N0.3050,3052 of EPA
v by mass 0.33 0.32 SW-846
vi Calcium (as Ca0), 50 53 Method N0.3050,3052 of EPA
%bymass ' ' SW846
vii Aluminium(as 47 36 Method No.6010B of EPA SW
AlLOs),% by mass ' ' 846




... | Titanium (as TI§),% Method N0.3050,3052 of EPA
Vil by mass 0.32 0.23 S\\846
ix Magnesium (as 21 16 MethodNo0.3050,3052 of EPA
MgO),% by mass ' ' SW-846
x Iron (asFe0s), % by 21 20 Method N0.3050,3052 of EPA
mass ' ' SW-846
. Phosphate (as :
Xi P,0,),% by mass 0.3 0.9 IS: 101581982 Reaff.2009
.. | Manganese (as Method N0.3050,3052 of EPA
xil MnO),% by mass 0.04 0.03 SW846
.. | Nickel (asNiO), % b Method No.3050,3052 of EPA
xiii Mmass <0.01 <0.01 SW846
. . Method N0.3050,3052 of EPA
Xiv | Vanadium (as XDs, 0.01 0.01 S\\846
0
XV atéllggur(as S0), %b <0.5 <0.5 ASTM D 5373 guidelines
2 Proximate Analysi$DRY BASIS %)
i gzt;gontent% by 79.4 63.81 ASTM D 7348 guidelines
3 Ultimate Analysi$DRY BASIS %)
i | Carbon/Nitrogen 13.24 10.65 ASTM D 5373 guidelines
ratio, % by mass

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 systenili\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 lanfill 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 bevelled and compacted to achieve-98% 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:



Table3-3: CrossSection of Sanitary Landfill

Phase | and Il will have similar lining system. Leachate collection system (LCS) of phase | & Il will be
independent. Leachate will be collected in separate pits witlben 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 Geosynthetic Clay liner (GCL) will be pldan 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*@m/sec. This is important to prevent the seepage of
leachate.

V A layer of Geotextile (§Q 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 (sizeZ8mm) will be placed on top of the GT gt 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 geomembratieawi
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 toptbe 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 yedrteow the
leachate will be collected and treated to meet the discharge norms. For this assignment water balance
method isadopted for leachatestimation.





































































































































































































































































































































































































































































