PART Il

Project Information Memorandum

Development, Operation, Maintenance and Transfanof
Engineered Sanitary Landfill and Capping of Exigtibump
Site in Mysore



Disclaimer

The information contained in this Project inforroatiMemorandum (hereinafter referred to
as "PIM") provided to the Bidders, by InfrastruetiDevelopment Corporation (Karnataka)
Limited (hereinafter referred to as “iDeCK”) on lad¢fhof Mysore City Corporation
(hereinafter referred to as “MCC”), Government @frKataka or any of their employees or
advisors, is provided to the Bidder(s) with theeakive to provide the Bidder(s) with
information to assist the formulation of their Pospls. This PIM document does not
purport to contain all the information each Biddeay require. This PIM document may
not be appropriate for all persons, and it is nmsfble for iDeCK, their employees or
advisors to consider the business/investment abgsctfinancial situation and particular
needs of each Bidder who reads or uses this PIMrdent. Each Bidder should conduct its
own investigations and analysis and should chedk #tcuracy, reliability and
completeness of the information in this PIM docutmeand where necessary obtain
independent advice from appropriate sources. iDeB&r employees and advisors make
no representation or warranty and shall incur ability under any law, statute, rules or
regulations as to the accuracy, reliability or ctetgness of the PIM document.
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1.0

11

Introduction

Back ground

Mysore, the administrative seat of Mysore Distiictone of the largest cities in
Karnataka and is situated in the southern pati@ftate at 770 m above sea level at
latitude of 12°18' N and longitude of 76°42’ E. Thiy is located at a distance of
about 135 km from Bangalore, the capital of théestdhe administrative area of
Mysore City Corporation (MCC) is approximately 1gfuare kilometers.

With a population of about 9.6 Lakhs, the cityestimated to generate about 385
tons of municipal solid waste (MSW) every day ofieth200 MT of MSW has been
estimated to be bio-degradable in nature.

Mysore City Corporation (MCC) in order to implenen integrated approach to
solid waste management practices in line with thenigipal Solid Waste

(Management & Handling) Rules, 2000 has preparedntsgrated solid waste
management plan for the city with the help of Iafracture Development Finance
Company Limited (IDFC).

This project information document provides dethileformation of the Engineered
Landfill Facility, envisaged by MCC based on theoab study and the base line
features of the identified site for implementing gtame on BOT basis.
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2.0

2.1

2.2

Site Characteristics

Location

The total land area available is about 40 acrdsrathat, MCC has earmarked about
34 acres of land on the eastern side for develoBmgjtary Landfill Facility. The
site is about 5 kms away from Mysore city centretlom Mysore — Ooty Road. The
site falls under Survey No. 180 & 181 of Vidyarapuram of Mysore. The site is
located on the junction of Mysore — Ooty Road aRAd\Ahgar Link Road and hence
well connected to all parts of the city. A detailedp of the proposed landfill facility
is attached to this Project Information Memorandiritv).

Topography of Site
The site is rectangular in shape. The site is iheglanted with coconut trees
dominating the area. The site is gently slopingnfreast to west and the maximum

level difference is 3.5 m.

Figure 1 Map of the Proposed Site at vidyaraniyapam
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2.3

3.0

3.1

Geology and Soil Characteristics

Gravely Sandy Silty formation is the primary styipe available at the site and in
some places especially in slopes covered by siftynly soil.

Considering the topography and area of the sitigiaP pits has been excavated to
determine & confirm the soil type. The soil samplesre taken for laboratory test
mainly to conduct permeability test.

The permeability of soil is 1.6 x 10-3 cm/sec, whis semi pervious in nature as
against the ideal permeability value of 1 x 10-7s@u. The soil with permeability of
1.6 x 10-3 cm/sec can be used as liner materiaarbgnding with impervious

material like Bentonite.

Landfill Design Concepts and Considerations

The overall approach to the development of engatedandfill for Mysore is
formulated to satisfy the regulatory requiremeritsloEF, CPHEEO guidelines and
with the objectives of environmental protection @ogt effectiveness.

Planning and Design Process

The planning and design process for a landfilbimgs an analysis relating to the

following components:
Waste Volume And Landfill Capacity

Design Life

Landfill Layout

Landfill Section & Soil Properties

Phased Operation

Leachate Leakage Quality And Quantity
Liner System

Daily Cover

Leachate Drainage, Collection And Removal System
Leachate Management

Landfill Gas

Final Cover System

Surface Water Drainage System

Slope Stability

Site Infrastructure

Landfill Equipment

Environment monitoring system

Closure and post-closure maintenance plan
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3.1.1 Waste volume and landfill capacity:

Waste Volume

Based on the detailed field investigations, gstimated that Mysore generates about
385 tons of solid waste every day in 2008 at acpeita generation of about 360 gm /
cap/ day and is projected to generate about 808 abrsolid waste at a per capita
generation of about 554 gm / cap/ day by the y8ad 2

The quantum of bio-degradable MSW, to be proceasddde compost facility before
Landfilling, has been estimated at approximatel) MT. The quantum of non-
biodegradable MSW and the inert rejects of the asnfacility for Landfilling have
been estimated at 80 tons per day.

Further, MCC is presently dumping the municipaidetaste in the nearby area and
this was estimated to about 80,940 cum (about fé€saxf land with average height of
2.00 of landfill) and this dump needs to be cleaaed landfilled in the proposed
sanitary landfill. Considering about 6 months fdeacing the above dump (the
existing dumpsite once cleared of MSW shall be eoted into new sanitary landfill
site), the daily intake into the proposed SLF isl3%um.

The quantity to be handled in the mixed garbageari@ over a period of 20 years in
the composting plant and in the landfill is depicie Table below.

MSW Quantity Estimation

Mixed Garbage with Compost Plant
MSW from existing landfill, TPD 59.13
% To Segregation Platform (A) 95.00%
% of Waste to Composting 26.27%
% directly to landfill 5.00%
% Rejection from Platform 20.17%
% as Recyclable on (A) 10.00%
Year MSW To Segregation To Landfill / Landfill /
Collection Platform Day Year
1 387 368.04 152.74 55,750
2 417 396.14 159.89 58,359
3 449 426.39 167.58 61,166
4 483 458.94 175.86 64,188
5 520 493.98 184.77 67,441
6 560 531.70 194.36 70,943
7 602 572.29 204.69 74,711
8 648 615.99 215.80 78,767
9 698 663.02 227.76 83,133
10 751 713.64 240.64 87,833
11 809 768.12 254.50 92,891
12 870 826.77 269.41 98,335
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13 937 889.89 285.47 104,195
14 1008 957.84 302.75 110,502
15 1085 1,030.97 321.35 117,291
16 1168 1,109.68 341.37 124,598
17 1257 1,194.41 362.91 132,463
18 1353 1,285.60 386.11 140,929
19 1457 1,383.76 411.07 150,041
20 1568 1,489.41 437.94 159,849

Landfill capacity

Hence, considering the present garbage generatiemaso at 387 TPD in 2008 in
addition to 59.13 cum of MSW from existing landfilhe waste volume and landfill
capacity has been calculated and given below.

Landfill Capacity

Total landfill area 34.53 Acres
139,742.91 Sgm
Total volume of excavation 566,094 mcu
Total volume of land filling 1,576,695 ura
Soil cover volume 157,670 cum
Balance volume 1,419,026 cun
Add for Compaction at 15% 1,631,879 cum

3.1.2

Design life

The phases of design life of a landfill comprisésam “active” period and a “closure
and post-closure” period. As per Municipal Solid s (Management and
Handling) Rules, 2000, Schedule Ill, the activaqueof a landfill site shall be large

enough to last for 20-25 years.

The active life period for the present project &écualated as pefrable below for
mixed garbage scenario with compost plant.

Active Life Span of Landfill Site

From Segregation Non - Biodegradable TOtatl.I Cumulative
Year Platform in MT/Day MSW to Landfill in MT (L Quantity in
per Year
in Cum Cum
In MT In Cum In MT In Cum
1 74.23 92.79 78.50 56.07 543371 54,337
2 79.90 99.88 79.98 57.13 57304 111,646
3 86.00 107.50 81.58 58.27 60507 172,153
4 92.57 115.71 83.29 59.49 6395( 236,102
5 99.64 124.55 85.13 60.81 67655 303,757
6 107.24 134.06 87.12 62.23 71643 375,401
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From Segregation Non - Biodegradable Tota_l Cumulative
Year Platform in MT/Day MSW to Landfill in MT S;ra\r(]gg Quantity in
. Cum

INMT | InCum In MT InCum | " Cum
7 115.43 144.29 89.25 63.75 75936 451,337
8 124.25 155.31 91.55 65.40 80557 531,894
9 133.73 167.17 94.03 67.16 85530 617,425
10 143.94 179.93 96.69 69.07 90884 708,308
11 154.93 193.67 99.56 71.12 96645 804,954
12 166.76 208.45 102.65 73.32 102847 907,80L
13 179.49 224.37 105.97 75.69 109523 1,017,323
14 193.20 241.50 109.55 78.25 116707 1,134,081
15 207.95 259.94 113.40 81.00 124441 1,258,472
16 223.83 279.78 117.54 83.96 132765 1,391,287
17 240.92 301.14 122.00 87.14 141724 1,532,961
18 259.31 324.14 126.80 90.57 151368 1,684,329
19 279.11 348.89 131.96 94.26 161748 1,846,077
20 300.42 375.52 137.52 98.23 172920 2,018,997

3.1.3

3.14

Considering the above, the “active” design lifevadyaraniyapuram site is 13 years
& 8.40 months. Though, it does not meets the MS\WB0OZRules recommendation of
25 years of “active” life cycle, in the coming ysahe non bio degradable volume
will come down due to implementation of source sggtion at household level and
greater segregation of bio degradable waste akegation platform of microbial
compost facility.

Landfill Layout

The landfill site will comprise of the area in whithe waste will be filled as well as
additional area for support facilities. Though, #&lyaraniyapuram site can be
considered as integrated municipal solid waste gemant plant, the facilities shall
be developed as independent of each other as lldiadflity may be developed as
separate unit for ease of operation. However, th@noon facilities which are
considered are:

(&) Accessroad

(b)  Weighbridge, if required

(c) Laboratory Building

(d) Facilities like canteen, toilet, rest area etc
(e) Water supply system

(H  Transformer yard & control panel room

Landfill section & soil properties:

Project Information Memorandum
Mysore City Corporation



Development of Landfill Facility and capping of &iig Dump Site, Mysore

3.15

3.1.6

Landfills can be developed in many different waysettions depending on the
topography of the site, waste volume and soil peofi

A combination of slope landfill and area landf#l chosen for Vidyaraniyapuram
site. Sub-soil is Gravely Sandy Silt and it is match suitable as cover material for
daily cell, bottom cover & top cover except as dagje cover.

Phased Operation

Each phase is typically designed for a period of 12 months. Phases are generally
filled from the base to the final/intermediate cownd capped before onset of
monsoon leaving a temporary un-restored sloping.fac

As the landfill side slopes to western directiord danger on this direction and
excavation has to be carried out from western ticmeconly, orientation of daily
cells of the landfill has been designed on W - feation.

PHASE |

Phase | starts from Western side of plot from telside. Excavation shall start from
the western side to a depth of 6.50 m below GL edtarn most point. The length of
Phase | will be 200 m and total area of phaselllveil11.43 acres. As the excavation
progresses landfill activity can be started fronsieen side after laying of base layer,
drainage layer, drainage lines etc.

PHASE I

In Phase Il the excavation will be continued tilother 175 m and at this point the
maximum excavation depth from GL will be about 680 The area available for
landfill operation in Phase Il is approximately @ &cres.

PHASE Il

Phase Il will start from end point of phase Il norh the western side of the landfill
area and at this point the maximum excavation dépth GL will be about 6.50 m.
The approximate area will be 9.06 acres.

Leachate Leakage Quality and Quantity

Leachate is generated on account of the infiltratd water into landfills (during
precipitation) and its percolation through wastenadl as by the squeezing of the
waste due to self-weight.
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As the soil at the site is not much suitable fog as liner material, this should be
suitably amended with Bentonite and by which thevability will reach 1 x 18
cm/sec. By using the above formula with the perrifigatzondition of 1.0 x 10
m/se the unit area leakage rate per year is warke®.90 x 13° (m*sec)/nt

From this leakage rate, the leachate leakage emtggar for the total landfill area of
89,639 Sgm is calculated.

Calculated leachate leakage volume = 575.45 @myear

The leachate shall be collected through an extensiwachate Collection and
Removal System (LCRS) and shall be collected ineachate sump of suitable
capacity.

3.1.7 Liner system

Leachate control within a landfill involves the ltsking steps: (a) prevention of
migration of leachate from landfill sites and latidfase to the subsoil by a suitable
liner system; (b) drainage of leachate collectetthatase of a landfill to the sides of
the landfill and (c) removal of the leachate frorithin the landfill.

Generally, compacted soil of 600 mm thickness issimered necessary to minimize
the number of cracks or imperfections through thiere liner thickness that could
allow leachate migration. But, in the leachate diyncalculation, we have
considered the natural soil at Vidyaraniyapurara siith hydraulic conductivity of
1.0 x 107" m/sec, 25 holes (as against the conservative @stiof 1 defect per acre,
which is 11 holes for 10.69 acres) and a very coasige defect hole diameter of
0.011m with poor contact and arrived at a leacfiate of 575.45 cum per year.

Hence, a following composite liner system has beswpted complying with MSW
2000 Rules.
Drainage layer of 15cm thick granular soil mater@t permeability value of 1
x 10% cm/sec
A 1.5mm thick HDPE liner
A 900 mm thick compacted soil of permeability valu@ x 10 m/sec
amended with additives like Bentonite to reach tbguired permeability
value

3.1.8  Daily cover

The term cell is used to describe the volume ofemmtplaced in a landfill during
one operating period, usually one day. A cell idelsithe solid waste deposited and
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3.1.9

the daily cover material surrounding it. The demmabisolid waste shall be spread
into thin layers and compacted to high density gisheep foot rollers and Vibro-
compactors. Daily cover usually consists of 15Q@ac8 of native soil that is applied
to the working faces of the landfill at the endagferating period each day. The
purposes of daily cover are to control the blowafigvaste materials; to prevent rats,
flies and other disease vectors from entering @gingxthe landfill; and to control the
entry of water into the landfill during operation.

A daily cell cover of 15 cm thick of locally avalille compacted soil of permeability
coefficient of 1.6 x 10-3 cm/sec has been provelgthbly mixed with Bentonite.

Leachate Drainage, Collection And Removal System

A leachate collection system comprises of a dran&yer, a perforated pipe
collector system, sump collection area and a rehgysiem.

A leachate drainage layer of 15 cm thick of granslail material of permeability
value of 1x 1G cm/sec with a slope of 2% shall be provided abthe geo-
membrane liner. A system of perforated pipes amdpsuare provided within the
drainage layer. The pipe spacing is governed byrélqeirement that the leachate
head should not be greater than the drainage thigdness.

Leachate is removed from the landfill by (a) pungpin vertical wells or chimneys,
(b) pumping in side slope risers, or (c) by grauirains through the base of a
landfill in aboveground and sloped landfills. Sidpe risers are preferred to
vertical wells to avoid any down drag problems. i@aksible pumps have been used
for pumping for several years; educator pumps &® lzeing increasingly used. In
some landfills, the leachate is stored in a holdank (for a few days) before being
sent for treatment.

All components of the leachate collection systenstrhave sufficient strength to
support the weight of the overlying waste, covestem and post closure loadings as
well as stresses from operating equipment. The ool that is most vulnerable to
compressive strength failure is the drainage lgyging. Leachate collection system
piping can fail by excessive deflection, which ntegd to buckling or collapse.

Perforated drainage pipes can provide good long-teerformance. These pipes
have been shown to transmit fluids rapidly and @ntain good service lives. The
depth of the drainage layer around the pipe shbealdeeper than the diameter of the
pipe. The pipe can be placed in trenches to proWidesxtra depth. In addition, the
trench serves as a sump for leachate collectige an be susceptible to particulate
and biological clogging similar to drainage layeatarial. Proper maintenance and
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design of pipe systems can mitigate these effeadspaovide systems that function
properly.

Design of perforated collection pipes should coasttie following factors.

The required flow using known percolation impingameates and pipe
spacing

Pipe size using required flow and maximum slope

The structural strength of the pipe

SIZING AND SPACING OF FEEDER PIPE LINE

The pipe spacing is determined by Mound Model.
hmax= L ¢*° /2 x (tan2 a/c + 1- tan a/c (tan2 a*#)

Where ¢ = g/k
k = permeability of soil 1.0 x Tm/sec
q = inflow rate 0.025 m/sec
Slope = 2 (tana=0.02)
c = 0.025 / (1.0 x I6x 60 x 60)

FEEDER LINE PIPE SIZING

Length of segment 50 m
Width of segment 30 m
Area of phase 1500 Sgm
Leachate flow rate 22.42 hvd
0.00 I/Sgm/d
Total leachate flow in one segment 3 I/day
Number of linear pipes (HDP 1 nos
Flow in one pipe 3 Vday
0.000000 cum/seg
Velocity 0.10 m/sec
Area of the pipe 0.000000 Sgm
Diameter of the pipe 0.000704 m
1 mm
Provide a minimum diameter of
taking into account clogging of line mm
algae growth in the pipeline 100
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HEADER LINE PIPE SIZING

Length of segment 225 m
Width of segment 50 m
sqmTop of Form
11250 Bottom of Form
Area of phase
Leachate flow rate 168.17 hvd
0.02 I/sqm/d
Total leachate flow in one Phase 189 I/day
Number of linear pipes (HDPE) 1 nos
. . 189 I/day
Flow in one pipe
0.000002 cum/sec
Velocity 0.10 m/sec
Area of the pipe 0.000022 Sgm
Diameter of the pipe 0.005280 m
5 mm
Provide a minimum diameter of
taking into account clogging of line 150 mm
algae growth in the pipeline

Hence, the feeder pipes of 100 mm diameter HDH&textal spacing of 30m, header
pipes of 150 mm diameter at a maximum spacing ah3tas been provided. A main
header pipe will be of size 250 mm diameter, whidhcollect from the three header
pipes and discharge into day sump.

LEACHATE VOLUME CALCULATION DURING ACTIVE PERIOD OF LANDFILL

The landfill shall be developed in phased mannerwahile Phase | is under “active”

period i.e. landfilling is going on, the land abotlee Phase | area will be under
preparation. Hence, rain water collected in the ather than Phase | will be treated
as storm water and diverted through suitable steater drainage.

The rainwater falling on the working face of thedéll shall be treated as leachate
water and the same will be collected in a day sthmgugh open drains

The average rainfall of 789 mm has been considéwedcalculating the leachate

generation during rain.

Leachate Calculation during Active Period due to R

Rainfall .
No of Area under Run-off oo Quantity . .
uncovered landfill in ha Co-efﬁcientImens'ty N cumisec Quantity Quantity
days mm cum/hr cum/day
A C I Q = CIA/360
Project Information Memorandum 13
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Rainfall .
incovared landiilmha |Co-effigent e 0 CETIE | Quantiy | Quantiy
days mm cum/hr cum/day
A C I Q = CIA/360
10 0.06 0.95 25.00 0.004 13.74 329.70
15 0.09 0.95 25.00 0.006 20.61 494.55
30 0.17 0.95 25.00 0.011 41.21 989.10
45 0.26 0.95 25.00 0.01L7 61.82 482.65
DAY sump

Day sump at a level of () 6.50 m is been necedserguse of excavating the existing
soil level by around 5.00m at western end of ldhBtiase |. The maximum average
leachate collection per day is 1484 cum for 45 dayovered cells and a day sump at
(-) 6.50 m level with a temporary storage capat$ cum which will be around 2
hours of storage capacity. The size of the day swithd1.50 x 11.50 x 1.25 m with a
250 mm free board.

The leachate from the day sump to Leachate Calle@&ump shall be pumped out
through a 50 cum/hr pump, which will have per daynping capacity of 1200 cum.
Totally there will be two 50 cum/hr pumps, one @tierg and one standby.

LEACHATE COLLECTION SUMP

Before the commencement of monsoon season, armiedéite/monsoon cover of
45cm thickness of soil with a permeability coeffiui less than that of 1 x T@m/sec
soil shall be placed on the landfill with propengmaction and slope at 2% to prevent
infiltration during monsoon.

Proper storm water drainage system has been designeninimize the leachate
generation and prevent pollution of surface watet @ divert the storm water from
entering the active cell of the landfill.

The leachate collection sump is a temporary stopagel during the active life period
of the landfill; hence, open excavation with conifgeo-textile liner on bottom and
sides will be more than sufficient.

The size of the leachate collection sump will beuinber of 25 x 25 x 2.75 m depth
including a free board of 250 mm with a total cafyaof 1562 cum. Two pumps of
100 cum/hr pump (one operational and one standiaf) lse required to pump out the
leachate water to leachate treatment plant, ifiredu

Project Information Memorandum
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3.1.10

3.1.11

The leachate from the day sump will be pumped ® lthachate collection sump
daily. It is proposed to have the Leachate colleciump on the south-western corner
of the plot near to the road and is in compliandé tihe MSW rules.

Leachate Treatment and Management System

In compliance to the MSW rules, the run-off fromdéill area are taken to leachate
collection pond and further conveyed to compostitagnt windrows.

Landfill Gas

Gas is a bi-product of waste when it degrades lendfill, and the quality of gas
generated depends on the type of waste in a landbist of the gas that comes from
landfills is methane gas. Some other gases tlaganerated are carbon dioxide,
nitrogen and oxygen. In order to keep the presstigas very low under the landfill
cover, the gas should be vented.

The quantity of gas generated at the site is coatpaly low because of
concentration of non-biodegradable waste in thdflhmnd a proper gas collection
and venting system has been designed. The followgngroposed in compliance
with the MSW rules.

Gas Venting Layer of 200mm thick granular soil mialeof permeability
value of 1 x 10-2 cm/sec

61 numbers of 150 mm diameter HDPE gas ventingspipe

One number of 50 cum/hr Landfill gas flaring uréistbeen provided
Necessary infrastructure has been provided andathdfill operator shall
monitor periodically

50 cum/hr capacity gas flaring system with bloweutane tank, control
valves, sensors has been provided

The entire infrastructure shall be developed terctd the requirements of
MSW Rules, 2000 and the ambient air quality stasslgresented in table

below
Ambient Air Quality Standards at the Landfill Site

S. No| Parameters Acceptable Levels

1. Sulfur dioxide 120ng/m* (24 hours)

2. Suspended particulate matter500 ng/m* (24 hours)

3. Methane £ 25 % of the lower explosive limit(650 mgh

4. Ammonia (24 hour average)0.4 mg/ni (400ng/m°)

5. Carbon Monoxide 1 hour average: 2 mg/m

8 hour average: 1 mgfm
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3.1.12 Final Cover System

In compliance to the MSW 2000 rules, the followisgproposed for the final cover
system of landfill.
Gas Venting Layer of 200mm thick granular soil mialeof permeability

value of 1 x

102 cm/sec

Barrier Soil Layer of 600mm thick compacted soilearded with additives
like

Bentonite to achieve a permeability value of 1 X tfh/sec

Geomembrane Layer of 1.5mm thick HDPE liner withitaulic conductivity
of 7 x

10™ m/sec

Drainage Layer of 150mm thick granular soil mateoiapermeability value
of 1 x

10° cm/sec

Vegetative Layer of 450m thick with good clay smil which suitable variety
of

plants will be grown.

3.1.13 Storm Water/ Surface water drainage system
As the centre of the landfill site is located oe thigher elevation and sloping on all
the sides and again the levels are rising aftepkbieboundary, an intercepting drain
needs to be provided on the southern & northeressid the plot. Hence, it is easier
to construct intercepting drains all along thesarutaries to intercept & divert the
rain water from entering into landfill site. Thetdblength of drain shall be around
1330 m.

A phase wise drainage system has been designeshalidbe implemented.

3.1.14 Slope Stability and Seismic Stability

The stability of a landfill should be checked foetfollowing cases
Stability of slopes of above-ground portion of cdeted landfills
Stability of excavated slopes
Stability of access road against sliding
Check for seismic stability
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Results of Slope & Seismic stability

‘I. Normalized Input data

‘Gradient H 0.122H
‘Horizontal length H 40.095Hm
‘Height cover soil and drainage layer H (Hms
‘Permeability of cover soil in m/s H 1.6E—db§)’s
‘Design permeability of the drainage layer in m/s H OOO;IHm/s

| | |

‘II. Calculation of the Drainage Capacity

| | |
‘Precipitation from input H 25Hmm/h
‘Actual runoff H 24.994Hmm/h |
‘Actual percolation H 0.0057(ﬁmm/h |
‘Actual flux H 0.00d‘m3/hr

‘Allowable flux

| 0.007¢m?hr

‘Drainage Layer Capacity (DLC) (needs to be >1.a8vimid saturation]j 28.49:H

‘III. Parallel Submergence Ratio (PSR)

‘Average height water table HS.ZE—OOme
‘Parallel Submergence Ratio (PSR) H 0.007ﬂ
| | |
‘Stability Factor of Safety (FS) H 3.55#‘

e e | S | S— ) S—

Stability factor of Safely (FS)

3.555>15

Since the factor of safety is higher than the nemliin the project site, the stability

of cover slope is found to be safe.

3.1.15 Site Infrastructure

Project Information Memorandum
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The Vidyaraniyapuram site is being developed astgrated plant, the most of the
infrastructure shall be common for both aerobic posting plant and engineered
sanitary landfill site. As a whole the followindfiastructure has been provided.

A small office of about 6 x 6 IRCC building has been planned. This office shall
house landfill site personnel and to keep enviramalenonitoring instruments
required for landfill operations. Next to the o#fica small platform of 15 sgm
has been provided for waste monitoring and samaloiiyity.

Internal roads shall be developed from the mairaect to all round the landfill
site along the perimeter to facilitate the easy emoent of vehicles. The total
length of main internal road shall be 1330 m andthvshall be 4.0 m wide and
this main internal road shall be laid with 200 mhck sub-base course (soling
course) and two layer of 75 mm thick base cours&8NW for the better
durability of the road.

Three numbers of 125 cum capacity leachate day swasfpeen provided at the
lower most point of each phase of the landfill afEHze size of the sump is 1.5 x
11.50 x 1.00 m depth

One number of leachate collection sumps capabktasing 45 days of rainfall
with a rainfall intensity of 25 mm/hour has beemded in the North West
corner of the landfill site. The size of the sura®2b x 25 x 2.5m depth with a
capacity of 1562 cum.

One water tank (Sintex tank) of 2500 lit capacitals be provided on top of
toilet, which will be sufficient for toilet & bathig purpose.

An extensive street lighting system to achieve a level of 20 for 2 shift
operations has been planned for landfill site. @& active face of landfill,
movable heavy duty focus lamps shall be providgzedding on the operational
requirement.

For stocking the cover material (excavated earémt@nite etc) a cover material
storage area near the existing dumping site skatléntified and provided.

The existing windrow platform of the composting arshall be used for
temporary holding area.

The site was already bounded on all the sides bypoond wall except on the
southern side of the plot.

A six meter wide green buffer zone has been pravaleround the site.

In Compliance to the MSW 2000 Rules the following ig infrastructure were
proposed.

Proper internal roads have been designed to wittistae movement of
vehicles.

All the required facilities like inspection platfarand pollution monitoring
equipment have been provided.

Weighbridge and other infrastructure facilities daveen provided in the
vermin compost plant

The whole site has been protected by compoundamdligate with security
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Workers toilets, rest area, drinking water faalhti are provided in the
composting site. Street lighting along the road aative face of the landfill
are also provided

A green buffer of 6 m wide has been provided alhabthe site.

Apart from these, a proper notification shall beuisd by Mysore Municipal
Corporation for creating a no-development zone rzddandfill site

3.1.16 Landfill/l Material handling equipment

For daily cell operation
Vibro-compactor = 1 No
JCB / front end loader = 1 No

For Excavation of landfill area
JCB / Front end loader = 1 No
Tipper Lorries = 3 Nos

For transport of daily cover material
Tractor with trailer = 2 No

3.1.17 Environmental Monitoring System

The objective of an environmental monitoring systiena) to find out whether a

landfill is performing as designed; and (b) to eedihat the landfill is conforming to

the regulatory environmental standards.

Monitoring at a landfill site is carried out in fomones:

(@ On and within the landfill

(b) In the unsaturated subsurface zone (vadose)Zogeeath and around the
landfill

(c) Inthe ground water (saturated) zone beneathaound the landfill

(d) Inthe atmosphere/local air above and arounral lemdfill

The parameters to be monitored regularly are:

(i) Leachate head within the landfill;

(i)  Leachate and gas quality within the landfill;

(i)  Long-term movements of the landfill cover;

(iv)  Quality of pore fluid and pore gas in the vadwone
(v)  Quality of ground water in the saturated zoaed
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(vi)  Air quality above the landfill, at the gas doul facilities, at buildings on or

near the landfill and along any preferential migoat paths

The frequency of monitoring will vary from site site. a monthly or a bi-monthly
monitoring frequency is considered suitable duthmgoperational phase of a landfill
as well as for 3 to 4 years after closure; thigdency can be decreased to 2-3 times a
year in later years, if all systems perform sati&faly. The monitoring frequency

may have to be increased if concentrations highan texpected are detected, if

control systems are changed or if drainage sysb&amsme clogged / nonfunctional.

A

monitoring programme must specify (i) a propesglected offsite testing

laboratory capable of measuring the constituentsoatect detection levels, (i) a
methodology for acquiring and storing data; and @ statistical procedure for
analyses of the data.

The following instruments/equipment has been preditbr periodical monitoring

(@)
(b)

©)

(d)
(€)

(f)
(@)

Groundwater samplers for groundwater monitorimeglls

Leachate samplers for leachate monitoring witithe landfill and at the
leachate tank

Vacuum lysimeters, filter tip samplers, fre@idage samplers for leakage
detection beneath landfill liners

Surface water samplers for collection of sanflen sedimentation basin

Downhole water quality sensors for measuringhdeativity, pH, DO,
temperature in leachate wells, groundwater welld aadimentation basins

Landfill gas monitors (portable) for onsite mtaming of landfill gases
Active and passive air samplers for monitoramgbient air quality

3.1.18 Closure And Post-Closure Maintenance Plan

Post-Closure Care usually involves periodical icspas of the landfill site to
monitor land surface care, leachate collection, methane control by way of flaring
and to maintain flaring equipment. Monitoring ip@st closure activity designed to
detect any adverse environmental impacts.

Closures must occur in a manner that:

Minimizes post closure releases of the leachatesaptbsive gases
Minimizes the need for further maintenance
Ensures protection of human health and the enviemtim

Post closure requirements include:

Maintenance of the final cover and containmentesyist
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Leachate collection (when leachate collection sXist
Ground water monitoring
Gas flaring

Post closure care must continue for a minimum pleob15 years. Additional time
periods may be added as necessary to protect hbeadih and the environment. The
end-use of a landfill site is an essential parthef plan for landfill closure and post-
closure maintenance. Some possible uses of clesetfill sites near urban centres
include parks, recreational areas, golf courseBiclee parking areas and sometimes
even commercial development.

A closure and post-closure plan for landfills inxed the following components:

- Plan for vegetative stabilization of the finahdfill cover

- Plan for management of surface water run-ofhait effective drainage system
- Plan for periodical inspection and maintenandardfill cover and facilities

4.0 Design summary

The design considerations, described above arenauised in table below:

Table : Landfill Design Summary

Landfill Component Design Specifications
Capacity 1,631,879 in
Design Life 13 years & 8.40 months

Leachate Generation Rate (45 | 1484 ni/day
uncovered days)

Leachate Generation Rate aftef 37 n¥/day (average)

Closure of Landfill Site 485 nilday (peak)
Leachate Collection Sump 1 number of 25 m X 25 &h%m
Feeder Pipes -Spacing 30 m
Size 100 mm diameter
Header Pipe —Spacing 50 m
Size 150 mm diameter
Transmission Pipe 250 mm diameter
Feeder and Header Pipe Materjal HDPE perforateglspigth sufficient strength
Liner System 1. A 900 mm thick compacted soil ofnpeability

value 1.6 x 10-3 cm/sec amended with additives |like
Bentonite to reach the required permeability vaiti
1.0 x 10-7 cm/sec

2. A 1.5mm thick HDPE liner

3. Drainage layer of 15 cm thick granular goil
material of permeability value of 1 x 10-2 cm/sec

\172
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Number of Gas Vents Required 18

Gas Management System Flaring System

Daily Cover 15 cm thick well compacted soil cover

been provided suitably mixed with Bentonite

permeability coefficient of 1.6 x 10-3 cm/sec has

Intermediate Cover 45 cm thick well compacted soier
Final Cover System - Vegetative Layer of 450m thick with good
solil

Drainage Layer of 150mm thick granular

cm/sec
Geo-membrane Layer of 1.5mm thick H
liner with hydraulic conductivity of 7 x 10
m/sec

cm/sec

material of permeability value of 1 x 102

clay

spil

DIPE
-16

Barrier Soil Layer of 600mm thick compactgd
soil amended with additives like Bentonite |to
achieve a permeability value of 1 x 10-7 cm/sgc
Gas Venting Layer of 200mm thick granular doil
material of permeability value of 1 x 1042

5.0 Environmental compliance / Protection measures / iprovement measures

MSW and Environment

With rapid urbanization and growth of industry &diness has led to increased
waste generation but the infrastructure developrfeerdolid waste management has
never kept pace. Paucity of urban land for wasspatial leads to waste disposed
arbitrarily as open dump wherever any open spackarat is found. Poor waste
management is associated with increased healthlgonsbin all sections of
population. The recent floods in Mumbai, Bangald@eégnnai, Surat, and in other
part of the country are live examples of wasteteelgproblems.

Environmental Impact Assessment

General environmental impacts like loss of vegetatilue to site clearance, air
pollution due to dust generated by constructiorividiets, odour nuisance, stay
animal and rodent problems, etc. will always beeiséed with any sanitary landfill

site development project. Adopting proper mitigatineasures during construction
and operation of the landfill site could mitigabes$e impacts.

Table below presents the general impacts duringtoaction and operation phases
of sanitary landfill and suggested mitigative measu
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Table: EIA and mitigative measures

Activity

Possible Environmental Impact

Suggested Mitigative Measure

Pre construction stage

Cutting of
trees, clearing
of shrubs

Loss of vegetation and trees

Minimization of tree cutting to the exten
possible

Construction stage

Construction
activities for
development
of site for
landfill

1.

Deterioration of air quality due t
earth work excavation

Disturbance to the natural drainag

Soil contamination

Water contamination

Disposal of excess earth.

Disturbance to other services

Safety of residents and road us
in the implementation area.

Noise pollution due to the use

in sensitive locations

machinery and movement of traf7c

o 1.

Frequent watering of constructiq
sites to suppress dust emission
transport of earth in covered vehicl
Any construction activity shoul
restore the natural course of f{
drainage

No spillage of oil/ diesel from th
construction equipments

Any construction activity should

ensure that the water bodies are
contaminated

The excess earth should
transported to designated place §
shall be used for filling and covers
Any shifting of cable / utility lines
should be attended with minimu
period of disturbance

Provision of
crossings/bridges
necessary to
movement

Use of less noise generati
equipment and avoiding activitiq
during night

temporary
wherev

facilitate norm

Operation and

Maintenance

Open storage
of Solid waste
before
landfilling

1.

. Bad smell and odour and generat

Flying of waste materials an
emission of dust particles

of methane gas

Menace of flying birds and breedir
of houseflies and mobility of stra
dogs in the area

Coverage of storage area wi
polythene sheets to prevent
spread of waste materials a
generation of dust

Spraying of storage areas with a
odour sprays and neat spread
stored material to create go
aeration avoiding decay of was
materials

Covering of the temporary dum
areas with polythene sheets, use

not

be

and

m

er

al

th

the

nd

hti
of
bd
te

p
of

repellents and close fencing of the

area

Environmental Management Plan
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A number of environmental impacts are identifiedttmay arise during construction,
operation and maintenance of landfill site. Thesgpdcts were analyzed and
mitigative measures for the same are proposed.eTimitigative measures should be
implemented during construction and operation efl#ndfill.

Table: Potential Impacts and Mitigative Measures

Potential Impact Mitigative Measure
Impact due to emission Provision of landfill gas management system

green house gases

—

Dust generation due to vehige -  Construction of pucca roads

movement and placement pf - Provision of green cover

waste and cover material - Provision of protective gear to landill
employees

Impact due to vehicle exhaust - Construction of pucca roads

emissions - Provision of gree cover

Odour impacts due to landfill Regularly covering daily cells

activities - Provision of green cover

Impact on surface water - Re — Engineering of already dumped waste
Provision of leachate collection and treatment
system

Provision of bottom impervious liner
Construction of cutoff and peripheral drains

Impact on ground water quality -  Provision of bottom impervious liner
Provision of leachate collection and treatment
system
Construction of cutoff and peripheral drains
Impact due to noise - Provision of green cover
Provision of ear plugs to landfill employees
Impact on ecological - Compensate the loss of trees if any due to|site
environment clearance by providing green cover around |the
landfill site
Risk of disease transmission - Re — Engineering of already dumped waste

Proper and timely compaction of waste
Avoiding stagnation of water pools
Avoiding burning of waste

Provision of protective gear to landf|l
employees

Project specific impacts and mitigative measures

Project specific Impact Mitigative Measure
Emission of Green House - A proper gas collection system with treatment
Gases such as Methane dnd or flaring facility should be provided with the
Carbon Monoxide final cover of the landfill.

The final cover and gas management system
should be in compliance to MoEF guidelineq or
CPHEEO recommendations.

Dust generation due to vehide - The impacts could be minimised by filling the
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Project specific Impact Mitigative Measure
movement and placement pf landfill in small cells (segments), constructipn
waste and cover Material of pucca (meta / BT) roads, providing

vegetative cover around the site, provid|ng
protective gear to the workers and ensuring that
the site surroundings are isolated from any
major developments.
Impact due to Vehicle Exhaust - Construction of pucca (meta / BT) roads,
Emissions providing vegetative cover around the site, etc.
will reduce the SPM levels and further helpg in
decrease of exhaust emissions.
Odour Impacts due to Landfi Filling of landfill site in small well defineg
Activities cells

- Use daily cover
Thick green cover along the boundary of the
site
To maintain the site isolated from apy
development within 500m periphery of the site.

Ground Water Quality - A composite liner system should be provided at
the bottom as recommended by MoEF
HDPE liner should be designed for puncture
protection

Clay/Amended soil liner should haye
permeability less than 1 X 10-7 cm/sec
A comprehensive Leachate collection and

treatment should be provided
Cut-off drains around active landfill site and
peripheral drains around landfill site should|be
provided

Noise - To mitigate the noise impacts on labour and
employees working in site earplugs should| be
provided
Vegetative cover around landfill site wil
reduce the noise levels during operation phase.
Ecological Environment - Compensate the loss of trees due to |site
clearance activity by providing vegetative
cover around the landfill site.

Avoidance of Risks of Diseage - During the operation of Ilandfill, timely
Transmission compaction of waste and application of daily
cover should be strictly implemented |to
mitigate the vector born diseases.
Stagnation of water pools should be avoided to
mitigate the water born diseases and fly and
mosquito breeding.
No burning of waste should be allowed |to
avoid the air born diseases.
All the landfill site personnel shall be provided
with protective gear and regular health check
ups.
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Project specific Impact

Mitigative Measure

The leachate quality after treatment should mbketdtandards recommended by
MoEF in Municipal Soil Waste (Management and Hamglli Rules, 2000 and

presented in table 4.

Table: Disposal Standards for Treated Leachate

S.N Parameter Standards (Mode of Disposal)
0
Inland Surface | Public Land

Water Sewers | Disposal
1 Suspended solids, mg/1, Max 100 600 200
2 Dissolved solids (inorganic) mg/1 2100 2100 2100
3 pH 5.5t09.0] 5.5t09.0| 5.5t09.0
4 Ammonical nitrogen (as N), mg/1 50 50 -
5 Total Kjeldahl nitorgen as N,mg/1 100 - -
6 BOD in mg/1 (3 days @ 2T) 30 350 100
7 Chemical oxygen demand, mg/1 250 - -
8 Arsenic (as As), mg/1 max 0|2 0.2 0.2
9 Mercury (as Hg) mg/1, max 0.01 0.01
10 Lead (as Pb), mg/1, max g.1 1.0
11 Cadmium (as Cd) mg/1 max 2.0 1.0
12 Total chromium as Cr, mg/1 210 2.0
13 Copper as Cu, mg/1 310 3.0
14 Zinc A as Zn, mg/1 5.0 15
15 Nickel as Ni, mg/1 3.0 3.0
16 Cyanide as CN, mg/1 0|2 2.0 0.2
17 Chloride as ClI, mg/1 1000 1000 600
18 Fluoride as F, mg/1 20 15 -
19 Phenolic compounds {ds0H) mg/1 1.0 5.0 -

Table Water Quality Standards for Surface and Grourd Water Quality

Monitoring
S.No. Parameter IS 10500: 1991 Desirable
Limit
1 Arsenic, mg/1 0.05
2 Cadmium (as Cd) mg/1 0.01
3 Chromium, mg/| 0.05
4 Copper as Cu, mg/1 0.05
5 Cyanide as CN, mg/1 0.05
6 Lead (as Pb), mg/1, 0.05
7 Mercury (as Hg) mg/1 0.001
8 Nickel as Ni, mg/1 -
9 Nitrate as NO, mg/I 45
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10 pH 6.5-8.5
11 Iron, mg/l 0.3
12 Total Hardness (as Cag)Omg/l 300
13 Chloride as ClI, mg/1 250
14 Dissolved solids, mg/1 500
15 Phenolic compounds (agHsOH), mg/1 0.001
16 Zinc A as Zn, mg/1 5
17 Sulpahte (as SI mg/l 200

The groundwater quality within 50 m of the periph®f landfill site shall be
periodically monitored to ensure that the groundwad not contaminated beyond
acceptable limits as decided by the Ground Waterr@or the State Board or the
Committee. Usage of ground water in and aroundahdfill site for any purpose
(including drinking and irrigation) is to be consigd after ensuring its quality. The
monitoring results of surface and ground water iguahall meet the drinking water
quality standards as presented in table below.

Ambient air quality at the landfill site and agthkicinity shall be monitored to meet
the prescribed standards as presented in tablesbelo

Table: Ambient Air Quality Standards

S. No

Parameters

Acceptable Levels

1.

Sulfur dioxide

120nmg/m* (24 hours)

Suspended particulate matte

2r500mg/m* (24 hours)

Methane

£ 25 % of the lower explosive limit(650 mgh

Ammonia ( 24 hour averags

)0.4 mg/ni (400mg/m?)

arswn

Carbon Monoxide

1 hour average: 2 niy/m

8 hour average: 1 mg/m
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