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Al the rating parameu:ri d0 nol assess the same magnitude of potential
environmental impact. Conseiuerly, a numerical value calied weightage has been

ussigticd 10 each paraccicr
impact it assess using ranke

0 teconlsace with the relative magniwsde of the
d pair wise comparison technigye based on Delphi

within the jnstitute, importance/weightage to the catogories and then to individual
aributes were assigned.

7.3.4 Development of Sita Sensitivity Index

For cach of the attributes, four level sensitivity scales has been considered ranging
from 0 (Indicating no potential hazard) to 1 (Indicating highest potential bazard).
The rating parameters and seusitivity levels are listed in table 7.2.

7.3.5 Proposad Site Asyesament

s m wm oo

A» per CPHEBO éqnireuenc :

mfolbwbghblobrhpmlthawmpﬁmaofﬂumdmnmmﬁ
with regard to the requircments stipulated by
fill facitities

CPHEEO manual for municipal land

Table 7.3 Compliance with CPHEEQ Manual

Sr. Criteria . | CPHEEO Manual Duﬂiptlnm. of the | Compliames by
No. = Propesed sits
1 | Lake/Pond 200 m away from | Depar beel 1.5 km | Complies
the Lakn/Poad awsy
2 River/streams 160 m away from | Small streamn (Mora | Does not
- : the ver/stream Nallah) peases | comply
through the site_
3. | Flood plain No Lmd £ill within & | Within flood plains | Doss not
: 100 year flood plain cormply
4 Highway Awsy from 200 m | NH 37, | ke swsy | ocenpliea
NHAV/State.
* s Public parks 300 m away from | No perks within 0.3 | Complies
public pecks Jom
6 ‘Wet lands No hndfil within | Wet land Does not
wot lands. .} comply
7 | Habitstion 500 m away from | No habitations | Complies
tho notified | cheerved  within
habimtion area 300 m from the site
8 Ground - water | Ground waler table | At the gromad lavel | Dote not
| > 201, .| comply
9 Critical hsbitat | No landfill within | No critical habitst | Complics
ares the Critical habitat |
area. It i3 dafined as
the area in which 1
o: mose endangered
ios tive.
10 | Airports No_landfill _within | Guwabati hirpost - | Do not co:
LLAFS Ecoamert Limbsed (7
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Sr. | Criterla T CPHEEO Manual | Description of the Compliance by
Neé. - reguirements - Site Proposed site
e 20 kin - l1okm ' '

11 Water  supply | Minitum ~ 500 15 | Thers are  go | Complies
schemes/ wells, " away schemesiwells  in

ihy area.

12 | Coasta) Should not bz sited | Not applicable

Not spplicabic
[{- tory zone

13| Unstable zone | No lancfil _ Not applicabic

14 | Buffer zone As pruscrited by | None prescribed - Not applicablc
regulatery :

15 | Nalahs Not prescribed As mentioned in Sr.
no. 2-
16 _@dlm Not pmucn'br.d - -

From tho sbove table, it can ba seen from the sbove that out of 11 applicable
. criteris, the sito doea not comply for ¢ itomy 28 givent by CPHEEO manua].

Site Evaluation - Estimaion of Score for Individual Attribytes

Based on the attributes related to the site, the correspondipg site sensitivity index
is found out and presented in table 1.4.Thcnluoofthclitalmiﬁmyindu

muktiplied by corresponding weightage resylts in scare for each of the attribytes as
given below: _ :

COC0 0

Table 7.4: Site Evalustion
= Attribute Attribute Semaitivity | Welght | AteTbots
Ne. Heasurement Index | age _score
1. %d‘mﬂ .llﬂ.'*aﬂ,_ilgh_m 03 | 25 | oo
2. from | | km 01 | 35 - 350
__| coflection area % ' |
Total . ' 6 - Jass
A Related ' sediy
3, Population within [ 250-1000 0.8 30 25,00
300 ;m
4. | Distanco to nearest | 1000-2500 m | 0.65 33 | 13578
drinking  water (Deepar Boel)
soures
s. Use of site by [ Modaras 06 . 25 15.00
nearby residents {agriculiore),
) : fishing (oot i
i commerciul)
6. | Distance o IASST (<500m) | 0.9 15 13.50
mb\u‘lm
7. Laod wse/Zoning AgricufturiOnly | 026 35 875
L : 34 montlu in a
year)
8. Decrease in|>%00 m 0.1 15 1.50
property value with
respect to
“distance
1LAF3 Eoarmert Limised =
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S. | Attribute Attribute Sensitivity | Weight | Atiribute
No. _ Inessurement Index age 3core
g, | Public witity | Sinall-scale 02 25 500
facility within 2 | industiics (tea ware
kms Y sbbey .ml! i‘-““ul}
a . 2!‘:-:)
10. | Public N 31 ilaown ' 30
aceeplability
Total 2 _—_1ase [iods0
Environmentsl Related - a2
11. | Critical Wetland &1075 45 33.7%
environment | Fioodplaing )
12. [ Disiance to nearest | 150(-8000 m 0,50 15s -1 27.50
surfacewater | s
13, | Depthto ~0m 1 65 650
S eiics '
14, No contemination {10 35 35.00
15. | Water quality Poable "T0.78 ) 3000
16. Alr quality bot Known (Bul | 0.95 35 31.2%
peceplion is
contirming the
standards) :
17. | Soll quality " Mot contaminated |1 30 30,0
Total ' ' : 254358
Socio — cconamic Related
18. | Health No Problom 015 40 Je0o
19. [ Job s | Low 0.70 20 14.00
20. | Odour No odor 010 30 3.00
21. | Vislon ' Site is Fully Seen | 0.90 20 18.00
Total 119 41.80
Wasis Wt Practice Related g
22. | Wasto <250 wanes |, [015 45 615
23. | Lifeofsite 20 years 1025 40 10.0
‘Tetal ,'5 16.7%
Climatolegically Related '
24 | Precipitation Not Known 25 -
35| Climatic  feshures | R Prablem | 0.1 LS 1.8 )
contributing to Alr
pollution
Tetal 40 1.50
Geological Related
26. | Soil permeability | Muinly clay 04 35 | 14.0
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5 " Attribute Altribute Sensitivity Weight [ Atiribute
Ne. = 5 lneasurement Index age score
27| Depth o bedrock " | [ 10-20 m 03 " 20 "~ Jed
28. | Susceptibifity to Suscepl ble -1075 15 1128 7
-y cr0sion and run-off Medear:
29, | Physial i Rk g |15 RS

characieristics
| of rock e - i
30. | Depth of soil Iayer . [~5m _ 0.1 30 " T30
31._[Siopspatio ~ "~ [<)ig T 0.1~ R TV s
32. | Selsmicity - | zore N T a5 ) 00
|

Total - 150 [ 46.00
'Grand Total 1000 J48asD

TI;eﬁ»UowhghblpgivmtbehMprﬂaﬁonofﬂnetoﬂlmmdﬂpmmof

" - thesite

<300 Leas sensitive 1o the impacts (Preferable)
3000750 Modemts !

>750 Highly sensitive t the Impucts {vudesirable) |

INTEGRATED FACILITY DEVELOPMENT QPTIONS

qrﬁuthcmaindhadvmtngaoftheﬁtais,ith
the flood plains of _ Rivu.'l'husmainaihrhforlmdﬂll i
wmudbeprowngﬂ:clmdﬁnﬁmnpuiodicﬂoods.hthe report,
cowulhpt;hldwtwowﬁ(m!ibrthedwelmohﬁctom
hndﬁ'én;ﬂnochuptmdhdow.

i v P NS
onstruction of Retaining Wall around Elovating the entire ahove HFL
and protecting it from anddevulopigglmd,ﬁnabwehuper_

The enclosed lapd woyid be MoEF guidelines.
withv_mh(M , 43 per the

=oET guidolines .
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7.51

INTEGRATED FACILITY DLVELOPMENT STRATEGY BATED ON
OPTION |

Provision of Retaining Wall

At the time of preparation of Drait detniled project report, two pieces of land
termed a3 Site 1 and Site 2 Faving total area of 12.19 Ha were allocated for
integrated facility development. Life of the landfill with option-I wag estimated to
be only 10 yesrs. It was suggested by the consultants in the Draft Report that if
some extra land sdjoining the aliocated sites could also be provided for intpgrated
facility development, the lite of landfill would increase with very marginal *
increase in the cost. Accordingly, after the meeting with the Chief Minister, GOA
have agreed to aliocate additional to the tune of 110 bigha for integrated facility
development. The land which has beon mads available belonged to Industrial
Exhibition Ground (50 bighs), LIC (50 bigha) nd Tea manyfacturing company
(10 bighs). This implies that total land svailsble for sanitary landfill and campoat
plant is now 180 bigha (24.12 Ha). The smaller piece (Site 2- 2.8 Hp) of land
which was allogated earlier, i3 not being considered now.

As per tha revised proposal, the entire site of 24.12 Ha has been divided into two
parts:

e Part 1 of 9 Ha for development of compost plant of 200 TPD capacity in

phase 1( in the first year) and SOOTPDupwityp!mihueoqdphm(in
the eleventh year) snd

e  Part 2 of 15.12 Ha for the development of sanitary landfill.

1t is proposed ko develop 200 TI'D compest plaat along with sanitary landfill as
integrated facility in phase 1 In additioa, provision for development for additional
300 TPD of compost plant :3 also kept in the eleventh year of the project.
Requiretnent of sbout 6.2 Ha of land has been proposed for tho development of
dwwmpnltplmomeTPD+300TPDmpaciﬁa.lnaﬂurto 6.2 Ha of
elovated land after filling of 8 m at the slope of 1:3, 9 Ha of land is st the
mdMel@auﬁnumhx)Awhmﬁcwuﬂmofﬁopmedw
is presented in Drewing 7.2R1.

A RCC rotaining wall of height 8 m is 10 be constructed around the peripbary of
15.12 Ha of the allocated Jand for ssnitary landfill. In tho first phase, the land for
200 TPD adjacent to the retaining wall, 6 Ha of land need 10 bo clevated for 8 m
for development of compost plant.

. Based on this concept, an s:isessment has boen carried out for the volume of
landfill, Hfe of landfill and site development cost The spacs cnclosed within
retaining wall shall be filled with inert waste and corpost rejects and also s 15 m
height Jandfill will be created above retaining wall height. In addition, an access
road (8 m wide) of 1.3 km length shall be constructed to connect the exjsting road
with the clovated proposed intsgrated facility. The cost of construction of the
access road has been estimated around Rs. 452.73 Lakhs. Table 7.5 presents the
details of integrated facility development

HLAFS Ecormart Limitd
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Table 7.5 Details of Integrated I'aciliry Development

2

Total Volume of Landfill ]

24,12,800 m’

Life nf Landfill

Cost ‘of Site’' Development fur LiniBll + 200 TPD

20 Years (2006 - 2036)
" Ws.2300.73 Lukhs

O lant in I w/o access road
d of Access road :

Cost of Site Development with Acrexs read in Phase 1

to be invested in the first yesr)
Cast of Sits Development for 30 FPD Compost

—Rs. 452.73 Lakhs
Rs, 2819.46 Lakhs

Plant in Phase-11 ( to be invested in the 11* Year)

Rs. 949.63 Lakhs
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8.1

CHAPTER - §
COMPOST PLANT

PLANNING & DESIGN
m

BACKGROUND

A already discuased in Chapter-t, Composting has been foynd to be the feasible
waste processing technology for the MSW of Guwabati city. The establishment of

& successful composting facility deponds on making corect choices between
environmental and economic aspouts,

Anlcﬁviﬁoamoehledwiﬁicmnposﬁngopwuimschhqﬁﬂubcﬁonof
duignnndeonuoltoptodmogoodqnalﬁypmductwhilo izi

minimizing
environmental impacts, Activities which should be considered for composting
include,

v Tranﬁpﬁrtntion of raw mat-rial/fred | |

» Raw m!cnal lllmdling

*  Windrowing of the waste materisl

" Waockly tuming

® Scrocning, Sorting, Grinding, Blending, Mixing

" Curing, Storage, Packiog, Loading, Dispatch |

* Disposal/landfilling of residual waste
One of the main g:tem for murketing of the product relates 10-the consistency in
thoqlﬂhyof‘thpmmpouwiﬁchinhnnisdupcndmtonthehputMSW

chamcteristics. It is therefore importaat to ensure that the characteristics of the

Wrmﬁnmemluaﬁemmlhmghouttbeyw.mmmﬁng
pmusqmbemughuﬂyadjmwdmmmuﬁiﬁmﬁuofmmincmof

slighthﬁoaintbequplhyofﬁmMSW.Blcudingofviﬂnﬁbnchuof
compoat is 8 good altemative to schisve uniform and consistent quality,

82 TECHNOLOGY OPTIONS FOR COMPOSTING _
Table B.1 presents’ the desanption of various technology options available
worldwide in the field of composting and the expericnce with such technologies
in India and other developing countries in the Afro-Asian rogion. It would be very
ILAFS Ecosmart Lizsitad

X [}




J=0

»

cm-c.c«wrm-nmnz‘nmﬂ zo
T LT et 2 e 22 ey 4 Ty

critical to establish the relevunce of vurivus technologies und thejr application in
the Indian context of waste characieristics and climate.

Table 8.1 Techoology Options for Composting

=

Technology Description ‘Countries
b ¢ L B using
1. Centralized Aeroblc Compesting: Windrow system
Agitated Pile Waste is heaped into elongated piles which ln;l Sei
Windrow are tuzned at set intervals. The process 8y O
S | takes 12-16 weuks. Lanka
ﬁ nir'i:u' = Waste is hespeil in piles with perforated R
Beltaviile pipes or bambog poles running through the
acrated rapid heap which provides acrationapdno -
composting turning is required. Surface is coveredto | USA, China,
(BARC) aystem | prevent beat Joss. The process takes eight | Italy
or Chinese weeks. In BARC developed by USDA has.
mqomﬁng air forved through the pipes
2. 6entnﬁwd Acrobic Composting: In vessel System ;
a. Vemcul Flows =
acilities with multiple floor construction. Brangko -
Jersey system The feedstock: ic luadad onto the Thlilan:'
rv— uppermost floor and acration ocours as the  f—rrrr—rr-
material moves downward. Composting
takes 8-21 days and maturing upto 3
Silocage weeks, Site area can be relatively small
system . that Windrow or BARC syste. In silo
system perforated stainless sieel tanks upto
30 are used in cach floor thus fncnhlab.ng
: higher degree of acration.
Processing of solid and liquid feedstoek |
_ together in form of slurry. Composting in Nortk
Packed bed silo | silo like containers. The resultant digested v I
reactors shurry is filtered, dried and formed into S
' pellets. Requiro minimal nrea of 1 acre snd | 2803
a ml_x_znkﬂ_g_li automated process.
14X Ecarmart Limlied ! T 7 o7
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>
| 6. Horizontal Flows — i
Composting of MSW and sewage sludge
together. T'gesters con handie 60 lons of
Tumbling solids | MSW and 30 tons of sludge per day.
{rotating drioms) | Feedstock trunsfeired into digesters with NSW
(Bedminster co- | three compartments, enabling continuoys e 2 ™
composting - | batch processing. Aeration through s
process) pumping of air inio the digesters. Two
' days for composting, 28 days for
A1 maturation. _ =
Cormbined Uses the Bodminster drumas to ,mix the 1
Rotating Drum - | feedstock (MSW+ scwage) and Edmonton,
and Static solid | composting is done in compost bays in Canada
% aerated conditions
in a reactor to a
R of six feet and waste is moved through the :
Asede container continuously ensbling an gaxmmuﬂn
vninterrupted process. Composting process

- takes 21 days. ]

i Thia is an enclosed system where abredded | Germany
and blended waste is moistened and loaded | Aystria -
into an agitated container with Luxembourg
temperature, CO2 and air circulation Belgium

Agitated bins controls. Ajr enlera through the base of the
container into the compost mass and exits
through the roof via a filter. The process
takes between 7-14 days followed by
maturation of 12 weeh
T The tunnels ave semi open with sloped | Mpnchester,
floor for collection of leachate, The UK
Tenael feedstock is fod into the tunnel. A rail runs | Orleans
mm'ud’h'p'd along the tunnel for with a mounted } Coungil,
shredder /mmer. Shredding/toming every | France
tecond day. Process takes 28 days, drying
and maturing 3 weeks.

83 CHALLENGES IN COMPOSTING

* Avaflabllity of Good Quality of Wasie (Blodegradable Waste): For
effective composting of MSW, it is. very important that the wasta received for
composting should be rich in biodegradable ‘component and, do not contain
waste from other streams. In case of MSW genersted st Guwahati, the
bipdegradsble contont resonably high (70 %), and therefore, availability fyf

JLAFY Ecopars Linhiod
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good organic wasie for cmaposting may not be a significant’ jssue in
Guwahati.

* Marketing of Compost: Murketiug of compost has been a key challenge in
India. There sre many diawb: cks %8 price vis-d-vis chemical fertilizers nnd
farmyard substitutes, ubsence of a strong market maker, transportation,
cpstomer resistance, quality and standurds (no standards exist for certifying
nutrient content of compost aod suitability to a pﬂ,ﬂiﬁlllt application).
Because of existcuce of largo fea gardens in the north east tates within 200-
300 ki rapge from the proposed compost plant location, it js expected that
there would be good demand for the: organic compost.

LEGAL COMPLIANCES AND REGULATIONS - MSW mNAGEMm

& HANDLING) RULES 2000

Azpq'theMnnicipalSolidWastc{Mmguncntdemdhpg' ) Rules, 2
wmpoaﬁngfhniﬁﬂuuhomdmeetthefollowinguitm; ' ; i
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leading lo a leaghate treatment an«l dispasal facility;

Necessary precautions shall be: tiken to minimize nuisance of odour, flies,
rodents, bird menace and fire hazirdt. [n case of breakdown or maintenance of
plani, waste intake shall be stopped and arrangements bo worked ow for
diversion of wastes to the landfill site;

Pre-process and post-process rejects shall be removed from the processing
facility on regular basis and shall not be allowed W pile at the site.
Rocyclables shall be routed through appropriate vendors. The nop-recyclables
shall be sent for well designed landfill site(s).

In case of compost plunt, the windrow area shall be provided with
impermeablo base. Such a base shall be made of congrete or compacied clay,
50 om thick, having pormeability coofficient less than 107 cra/sec. The base
shiall be proviged with 1 0 2 per cent s10pe and Sircled by linéd drains for
oollection of leachate or surfucs run-off.

Ambient air quality monitoring shall be regularly cayried out particularly for
checking odour nuisance 2 dovm-wind direction on the boundary of
processing plant.

= In order to ensure safe application of compost, the following specifications for
compost quality sball be met, namely:-

Table 8.2 Quality Standards of Compoat Produced

ghecy

. " Parameters Concentration not t0 exesed {mg/kg dry
- | basls, excopt pH value and C/N ratio)
Arsenic ' 1000 ]
Cadmium T 500
) : : o .
Ludw : m e
» Mexe 015
I 11
T = T T T S
ratio - 2040 5
O P 5585

a Ny

Cowpost (final product) excecding the above stated concentrstion limits should
not be nsed for food crops. However, it may be utilized for purposes other than
growing food crops. :
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COMPOSTING PROCESS

Acerobic composting is the Prucess uf degradation of biodegradable asie malter
into simple organic compounds by certain microorganisms in the presence of air.
The process begins at ambient Wweapzr ture by the activity of mesophilic bacterin
which oxidize carbon to CO,, thns liberating large amoynt of heat. Usually, the
temperatur of the waste piles reaches 50°C within two days, and this represents
the limit of temperature tolerance of e mesophilic organisms. At this point the
process is taken over by thermophilic bacteria and the temperature continues 1o
sise. Most of the thermophilic phase, which lasts about two wooeks, takes place in
the temperature rango 55°C — 65° 2 . should the temperature increase beyond
650C , activity temporarily declines . The process is dependent of coyrse, on the
provision of a suitable cavironment for the bacteria, in 2 to the nutrients

Table 8.3 Factors Affecting Compostin

A

Factors Affecting Desirable ranges

Com : :
T‘"”mohmmiem' S0%w60%optimem ~ 1
Tenpeits ~ 500 60°C (o o7 S, i el G
C/Nratio ™ Between 20- 40 b
A If C/N ratio is less -straw, saw dust, paper to be
addod
ffC‘INmﬁdismm-s&mgélludgo.' udge, slayghter
wasto ete. to be added Q
At the end of composting C/N =20, As per MSW

i ' regulations C/N is 20-40
Aeration | Adequ uz@%ﬁcw_ ormally

ensured by mtnillﬂ'ﬂl:f 5-7 days

Howeveﬂh,_iuhuuldlhnyube kept incomidurqlopthumbiccqmpqsungh a
natural process and the final product’s quality (Chemical, Physical & Biological)
and quantity (end product) both tway vary from time to time depending on varios
Tactors as

* Physical & chemical composition of raw waste input
®  Seasonal variations

*  Yard management and mopitorin g efficiencies
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- The complete process of MSW Cnmposting can be summatized as follpws:
" L. Receprion of raw MW |
- 2 Visual Inspection of waste:
;. 3 Weighing of Vehicle
- | 4  Manval Sorting of Inert and removal of rejected material to landfill
f 5 Sorted Wd mgved to Conmpest pad to form windrows
= 6.  Yard Management nctivities
I a. Petiodic Turning of Windrows
- b Process Monitoring & Controlling activities |
o 7. After two tymings, shifting o inaterial to Monsoon Shed
C 8. Aﬁermnweek;mbnlmuonmthnmomoonshed feedmgo!mnerialm
- coaras negreglhon section
- 9. 0veuizedmjocts(+35mm)tobenenttolmdﬁll |
-~ 10.  Over sized rejocts (+16 1nrn) either sent to landfill or for windrow
covering :
-
o 11.  Undersized material (-14 ram) stocked in Om'mg section godown
-~ 12.  After two further weeks. cun:d material to be fed to refinement section
- 13. Ovotaiud:ejecﬁonﬂﬁxmn)tobegromdmdmhadinmhnecﬁm.
- l4l. Undenimdﬁmcompo:t tobaennehed with useful microbes, herbal
, " axtracts (optional )
= 15, Final Product (Composs) 1o be packed in 50 kg bags and stacked in
- finished goods godown
~ 16.  Compost to be picked up by marketing agency for distribution in market.
~ e ¢
* |
-
- TLAFS Eoosmert Limbied T )
-
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8.6 DESIGN OF COMPOST PLANT AND ITS ELEMENTS

— Chepicr 3, Compoat Phans - Plowning & Demign

A3 prescnted in the chapter 4, the tota, quaniity of waste generated by the GMC
areas is about 315 tons/day. Out of vhich around 50 tons/day is from drain
¢leaning and street sweeping and uround 15 tons would be recycled by rag
pickers. In the remaining 250 tony, it is assunied that 20 % of wasle comprising of
large objects (tyres, meial scrap), werts (boulders, wood pieces), recyclables
(glass, plastic, leather, rags), etc. would be scgregated at tipping area before
composting. Thus 200 tons/day of wustc shall be composted in the plant cveryday.
The compost plant bas been desigaed. for a capacity of 200 tons/day. The
lnﬁ'mrucmforthcphnthmbecnproposedinswhtwaysothnuhccapncityof
the plant in future can be increaged up 10 250-275 tons/day. The compost plant is

scd on (he concepts for open windrow serobic composting of organic
(bigdegradable) component of solid waste. :

The total land allpcated for the MSW operation is 24.12 ha. This land will house
two compost plants and the associnsted landfill area, The composting operation
has been divided in two phases. In the Phase-l, a 200 TPD plant will be
commissioned. This plant will have some flexibility to treat yp to 250-275 TPD of
Qrganic waste if required, In the 11%* Year, one more additional compost plant
(Phase-II) of 300 TPD will be conunissioped. The life of the compost plants have
been taken ag 20 yeass. The Jand for the lnndfll will last for 20 years. That

precisoly means that an additionnl lznd will be required after 20 years of
Operation.

In the first phase, lapd required for 200TPD of compost plant is developed. The
min.im!.lmlnnquui_redfouctﬁngupofacomposlplmtonOOTPD,mpacityhu
bequtimtedhbeubomShluhpeciﬁedbythoMini;uyofUtbm
Developmeat (MoUD), Gol. Developod area for 200 TPD plant after soil flli
hasbeentlkanu32Hn.(fordeuijfer!ochapur-1).lnthumlining

sito development will be doae in the 10" year of the project for the

commissioining of another compost plent of 300 TPD capacity in the 11® year,

The layout of different components of the proposed compost plant of 200 TPD
capacity is shown in Drawing 8.1R1. The complete process of plant can
be divided into pumber of components, which ere explained as below:

6.1 Materlal Inake System:

Al inconying vebiics containing MSW would be visually inspected aad weight
of the same will be recorded with the: weighbridge at the eatry gate, If the vehijcle
containg more than permissible impuritics. it will be directed to the landfill site,

o

ILAPS Bcommart Limited
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3.6.2

3- 6.3

3.644

Pre-processing System |

The material accepted for compsiing is spread on the tipping area, where the
unwanled materials like plastics, rags, inert, tyres, boxes, plastics, batteries and all
the other large sized recyclables / inert-etc shall be soried out manually Sorted
waste containing mostly the orgaaic fraction of the fresh garbage is taken to the
compost pad for Windrow formation, by JCHs,

Yard Management System

In the yard, the frosh MSW is stacked on the compost pad (a non-permeable
concrete platform) in the form of Trapezpidal Heaps called Windrows®. Here, the
wasto is sprayed with inoculums and water to accelerate the digestion process
Windrows are periodically turnex] using front-end loader with bachos arm to
provide proper acration and tomperaturs control. ‘This wasts is thenx stacked in a
form of Windrows. The cross sections of the windrows are sg adjusted that it
would get optitnum surface ares to volume ratio, In total, eight spaces are allotted
for the Fresh Garbage.

On compost pad, digestion of composting mass is achieved apd for further
stabilization the material is shifted 1o monsoon shed using a backboe unit aod
dumper. Tho material is kept in monsoon shed for 15 days for fuxther
stabilization.

1. During windrowing, water is added to windrow using water tanker to majntain
requisite mojstyre level.

. Just after windmwmg. bacterial activity starts within 2-3 dnys. Inside,
m«umofthewmdrowmygonptoﬁ'c.

Assessmant of Windrow Size

The compost plant is designed for 200 tons (335 m® @ bulk density of 0.6 ¢/m’) of
municipal solid waste everyday. This wasie would be placed in the first windrow
of size 26.6 m (L) X 8.6 m (W) X 1.75 m (H) and left for.aerobic decomposition.
Afier cno week, the waste would be transferred from windrow one to windrow
two of size 22 m (L) X 8.6 m (W) X 1.75 m (H) and again left for decompesition.
Again after one week, the waste from windrow two would be transferred to
windrow three of size 18 m (L) X 8.6 m (W) X 1.75 m (H) and leRt for
decomposition for one week. The delrils and drawings of windrows have been
presended in the Drawing 8.1. Howevu.uperthositceondiﬁom.ﬂnpmpond
dimensions of lhawi,ndrows gan be modified. ;
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8.6.5 Monsoon Shed

3.6.6

Material after digestion needs further ~tabilisation apd loss of moisfure so that jt
can be segregated in to different Gractions. Also this shed protects foed material
from rain. Decomposed materin cortiag from the Compost Pad is kept here for
about 15 ~ 20 days. The shed will 2¢ 8 m high open shed covered with fiber glags/

sheet roof, The shed must be open from all sides for casy vahk[h movemont and
for ventilation.

Coarse Segregation System

Material from Monsoon shed is then fed to the Coarse Segregation Section ysing
8 Skid Steer Loader for intemiediale screeping. This is completely automated

equipmont Conveyor apd
. .. Trommel Screens (scroen. 1= 35 oMo perforations,. scoeen 2 » 16 mm perforations)

867

wiﬁ_nheirlsnocialedeonwym.'l'he iwo stags screening system is edopted to

achieve maximum screcning efficlency. Cascading action in Trommel cnsures

better screcning of the lumpy and highly heterogencous matorial. Equipments in
this section are hydsauljcally driven to cnsure greater safoty against breakdowns
and 1o reduce power consumption. Bydraulic drive also introduces featyres like
on-load starting, contralised contrul ete, PLC based coolrols allows sutomatic

shutdown in case of any emergency.

Sww-wu coming out of this section is below 16 mm, ugiform in texture

ud contains semi — stabilised organic compost, which is further transferred 1o ;

quring sectior for complets stabilization

Rejeeu‘én from Tromme] mainly consisty of undigested organic matter and inert
mlmmmm&mbouswamuhonﬂ:cﬁuhgnblgewimmm.ms
mskin_gprwmubirdamwﬁonandalmmistlndimﬁmm '

ARCCuructurewltthhighACmolingmdeowmﬂooﬂnghnquimdfor
placement of coarse sogregation equipments. The building must be

properly
- veatilated for sufficient lighl&aircimulaﬁon.Propersidec\mmlobopmvided

to allow removal of rejects off— kine.
Curing System

Maierial qoming out of the Coarso Segregation Section is stored in curing sectiog
forlSdnysforﬁmhg _ mdmoilmreconhul.Sqqnlddiﬁvuumck
phosphatemaybqaddedatthiutngetoimp:wemuﬁlyofﬁmlpmduut

A RCC structure with 9.5m high AC roofing and concrets floaring is required for
storage of rpaterial. The bitilding must be properly ventilated for sufficient light &

== Chapier = & Compost Plens~ Plansing & Derign g

CC 00O

| St Gt SO ] |

C ¢«

o0 Gt

S S O S T G W O

(



e
To7
P

t‘#uplrr-l.(‘wﬂm-ﬂlwgiiorﬂg

L

—— e e m s ———

! ]

sir circulation. A centrally hanging platform is provided to support storage
conveyors

R.6.8 Refinement System

A refinement section is incerporated in the machine line 1o yemove impurities

such as glass, plastic, leaves, cns eig. and 10 maintain the size below 6 mm, a5
per compost quality norms.

.Inﬂ:zhuctiou,cmpdmaterialiafmtlyfedtqldragfoedetconvayorwhichinmm
feeds the same to the Trommel Screen 6/4 mm at a controlled rate. The
lﬂmﬂmswdaloomingoutofﬂwmmmlmilthovaity

: W.mmmvwmmmmmum.mmm
m&nmmemmpuLkam.ihemmpouhmmghnﬁquidadd

A Two storied R&;C' structure with 525w high floor and cuiwcrete flooring is
required for plscement of refine section equipments. The building must be
properly designed for dynamic loads |

2.6.9 Grinding Section for recovery of organic compost

GﬁndingSwﬁonmumrecovwofmmhlwhichisothawiumjecudfrmntha
Plant. Rejects coming out of the Refinemeant section or smy other section
omtainingorgmiomnum'cnnbupuwdthmughthismﬁonformomy-nf
uvsefyl material Here undigested organic material are fractionjsed ‘and ro — added
lotheOuﬁnsSeqﬁmforﬁmhenugemion.Gﬁndedmmﬁdwm added to the
cminsn_ecﬁonmialandpauedthmughthcmﬂnom to recover
Organic ComposL

A strong RCC structure with 1.5m high floor is required for placement of grinding
mﬁono@ipmh.mmmnmtbcpmpuiyduignpdfudynmiclonds.
Proper louvers must be providad to nvoid dusty stmosphere.

2.6.10 mmm-.sym

From the refinement section, bigh quality compost is then passed through the
pwﬁnstwﬁndpackhg.Atpmﬁn;medﬂhwkadiQSOkg
WMMWMmethmuitcheduﬁngapombhuwhmmnhjm
andwltlckedinthoﬁniahedgoodsgodown.

A RCC structure with 4.5m high fiborglass roofing is required for storage of
finished goods. Prdper louvers piust bo provided to heve sufficient light and air
circnlation, oy
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8.6.11 Testing Laboratory z q

To achieve efficient composting vur:ons process parameters must be periodically
monitored and controfled in time. A well equipped laboratory helps in In-hoyse
testing of parameters as Tetirpe-t e, avisture, C/N Ratio »te. For this following
equipiments are required: |

3.6.12 Leachate, Litter and Odour Management System

During Composting, some liquid / concentrated wastewater may percolate
through the MSW due (o leaching, known as Leachats. For eavi ta] reasons
the leachate should not be allowed to percolate in the soil or waters. To

_ nvoidﬂ:ihpmpﬂimpamnblncmﬂingofme&mpmthdhmdomkmmd

lpﬂ'iphunldmmmptqﬁdedwcouwthohmhtegmdmiqgthe
process. Collected leachate finally (ead to a R.C.C. tank provided in the adjoining
ludﬁuﬁum'hm“dﬂﬁmn}rbommmapmpoud i
leachate treatment plant.

The air borps litter is controlied bypmvidingadmsambeltnmupdﬂ:c plant.
In green belt creepers are provided to act as green curtain.

To control odour the sanitizer is added at the concrete pad. Sapitizer syppresses
thnodour.gmtingﬁomtlwwnstc.'rhilconmlqhq in creating a
wmhbhmhonmmtforthepeoplewmﬁngattbusorﬁngs

‘8.6.13 Procesy Monlioring & Conirol Systews:

i) mm—Ywmammmmbomwwin

mdutoachievepmpudigesﬁonandobumdghtqmmyﬁnishedpmduct .

For Aerobic Composting, proper teinperatare, mpisture and aeration is
requiradint;wwindmws.Tcm;muminlhemofﬂwvdpdxwmaymh
uplo75°Candnmoiumlevelol'35—40%ahwldbeminﬁn¢dipﬂ:e
WMWwﬂlmmmm?f&ommm
mgmﬁmmmmmmwmmmﬁummofm
Wmdrow:mdalnocheckthnmoiamlcvelofthewmdmw‘Ctonioof
thewastomustthubcchetﬁndbymplingmﬂhod,solhgtwmtive
muwm;cnnbetakmnltheiniﬁulstagciflhanﬁoilfwndnotinlinewi&h
the requirement. If heavy metals nre found in the waste with the values
uoeedingthembdm.lhewuiemteﬂa!nhogddmtbcpsmadﬂuthm

i) In Segregation Plapt - Segregation plagt is ceptrally controfled by a control
panel. Central panel shuts down the plant sulomatically in temperature,
pressure and current reading excerds the stated value, An Inspector will take
these three readings of the Control Panel periodically and see if all the
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o 8.6.14 Removal of Oversite Rejects

Oversize rejects (mainly fiom 1ecinmel - 35 and Gravity Separator) must be
- regularly removed from the Rejectinn Yard. All rejects wilt be loaded in Dumpers
or Tractor Trolleys and will be directed to adjoining sanitary landfili site.

8.7 CIVIL STRUCTURES AND UTILITIES
The civil structures designed in thie compaost plant are as follows,

Eniry Gate

Guard Office at Entrance
Weighbridge at Entrance
Control Rogin

Tipping Flatform
Compost Pad

[ ]
B
.
|}
* Monsgon Shed |
» Processing Plant with Sorting, Screening, Grinding snd Refinemmt Sections
LY = Packing Facility and Finished Product Storage Godown

*  Officc Gomplex
= Laboratory .
= Diesel Filling Facility
=  Trapsformer
s  (Qpen Dmains
« Intérnal Roads
» Barbed Wire Fencing
» QGreen Belt

_ The dotails of the civil sbuctures and utilitics with cost are prescated in the Table
" 8.3 .

LN Tahble 8.3 Details of Civil Structures and Utilities
: | Strwcture/Utility : Detafls
cum Secunity Room ' SmX5m25m’)
. * Wﬁ ﬁ% e S5mX35m
Compost Pad with 80 % covernge with 10000 sqm
: | monsgon shod 4125 :
| Monsoon Shed 10000 S
Coarss i S:ct' 30mx10m
\ Shed latform (2 no) 10m X S m (S0m:
Pan.elRoomﬁno} g SmX35m(50m
. Section e 150mx15m (750 m =
Tower EmX9m(2m)
v fficc Complex, Lab, Ki ; xmxzom“soo Ik

112
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i

=4.C Plant = Ploming & Desiyn

Transformer station |

Qverhead Storiie Tank :_:::‘ __“—'—‘

Smx lbmgiﬂ’m’} i, SA 40T

Storm Waler Drains

L 5 T i

400'm

chicle Shed (2 no.)

| Car Parking Shed = ” X
Barbed Wire Fencin

15m X 10 m (300w
0w X l'Om"%l'W:). AL

=) |870m ~
Finished Goods Godown SRR 750 sqm.’ X
IntSrmal Roads' (8 i wide) 715 e sy s
Green Belt 1" b _ 14000sgm j
8.8 MACHINERY AND EQUIPMENT
Different machinery and equipinent buve been deaignad for the co plant.
Smewnwmdeqmpmmtwmthem&mufumim sections
liko yard management, segregation, reﬂnementandpukj,nghnve designed. .
Apatt from these coutrol papels nnd accossory equipment algo desigried. The
details of machinery and equipinent have been detafled out in the Table 8.4.
Table 8.4 Details of Muchinery und Equipment
S.No. | Machinery & Equipment Quan Detafls
tity
1 Yard Management - SR A R s
) | Lodder - Backhioe/ Tuming | 3 No, 'l‘uming of Windrow /Material
Equipment shifting
i) (8 cum) |3 No._| For material movem
i) | Water Tanker with siurry TNo. | For sprinkling awater & shury
pump on garbage
iv) Front Wheel Loader (4107 [2 "
v) Other Utilities like Sptayor, |Lump | ST
| Wheel Barrows, ot Sum Lot |
2 Coarse Segregation ' e ¢
Section
i) | Pay Loader (0.4 m’) 1 No. Porlhmmgmluhl in rain shed
L : : & material to faedu-
ii) Feeder I No. | For feeding
| controlled rate
i) Trommel - 35mm_ I No. m 5
iv) Process - 35 Conveyor I No. | For feeding material to next
Trommel |
v) | Reject- 33 Conveyor L No. | For removal of rejection off-line _
vnill | Tromme! - 16mm 1. No. | For scree:
vii) fer Conveyor 1 No. Ft;ﬁm to curing
. = area
ILWMW. el
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viiij) | Roject - 14 Conveyor  __ 1 No. | For removal of rejection off-line
ix) Storage Conveyor 1 Set | For stacking material in curing
area :
3 Refinement Section ; i
i) Pay Loader (0.4 m") 1 No. | For feeding material to feeder
! and shifting of oversize rejocts -
ii) | Drag Chain Feeder 1 No. | For feeding material at
——-ref - controlled rate
iii) Elevator I No. | For lifting material & feeding it
to rolary screen
iv) Tromme] Screen - 4 mm 1 No. | For screeni
v) Gravity Separator with 2 No. | For separation of heavy
Aspirator impurities
vi)__ | Reject Conveyor 1 No._| For removal of refection off-line |
vii) | Add-mixer | No. | For adding additives to improve
of end product
» | viii) | Packing Blevator 1 No. |Por fi tinishad compost 1o
ix) | Packing Spout I No. PorTﬁEIing of compost in packing
4 [ Packaging Sectlon _ , ' i
i) Bag Stiching Machine 2 No. | For sti
ii) | Weighing Scalo (100 kg) | 2 No. | For wéighi
iii) [ Pellet Trucks 4 No. | Por stacking & moving packed
: material =
5 Control Panel :
i) Hydmulic Power Pack 4 Set | Pusli Button station along with
hydrsulic system to improve _
ii) | Ceatral Coatrol Panel 1 Set | Control and safety of oquipments
6| Accessory Equipment
i) | AirCompressor SHP) |1 No.
ii) Maintensnce Tools } No.
iii) | Vehicle Washing Machins | I No.
'iv) Water Pump _ 2 No.
v) _|Shry Pump 1 No.
vi} ipments 1 No.
vii) %_M 1 No.

89 ELECTRICAL POWER REQUIREMENTS

Electrical power is required for the machinery and equipment to run in different
soctions, It s estimated that about 200 H.P power is required for ranning of main
plant and whereas additional 60 HP power is required for miscellaneous
equipment like pumps, air comprassor and :

ILAFS Rcopmart Limited
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2% _
As estimated a total load of 270 H.P equivalents to 210 K.W Is required to operate
the entire compost plant. Thus & Hiish Tension (HT) substatign of 210 XVA
required with a stand by DG set of 100 KVA for uninterrupted operation of the -
proposed compost plant of Phus 2. |,
-
310 MANPOWER REQUIREMENT g
Humanp resqurces with perfect comb ination of skilled, semi-skilied and unskilied -
manpower ase required for successful opesation of the compost plant. A total
manpower strength of 46 js required including 61 % qualified & riilled -
employees. 9 % semi-skilled cinployses and 30 % unskilled workers the
operation of the phase -1 of tho compost plant. Table 8.5 presents the profile of -
the manpower required for the 200 TPD compost plant, 2
Table 8.8 Manpower Requirement for the Proposed Compost Plant 22
|
S.No. | Man Power Profile — | Qualification ' Number '
1 [General Mansger ——~ |1, “IE et
2 Shift Incharge Diploma _ 2 -
3 Mechanic ' Im " 2
4 Mechanic Hej Semiskilled 2 iy
S |Plent SIS i 2 .
6 Chemist B.Se, 1* -
7 Accounts Officer — __|B.Com. - 1
B | Office Assiatant Graduaie 1 -
9 | Office Peon ___|Hsc i :
10 | Store Keeper Graduate 1 e
11| Security _ | Scmiskilled 2
12 |'Weighbrid or __ | Graduate 2¢ bt
* I3 _Tinspoction Supervisor -~ | Graduate I° S
14 | Packing Personals | Unskilled 6
15 | Drivers __| Skilled 3 -
16__| Geaeral Helpers Unskilled 8
Total ) 46 -
* Common for both Compost and Sarsitary. Ianifil Focllirics, :
. -
Table 8.6 Cost Summary for the Compost Plant .
- ___(Rs. In Lakhs) -
Item '200'!‘!'1? Im Phase 1 300 TPD In Phase IT*
Civil works and Utilitics | 600.06 e 747.90 o
Plant & Machinery 120.00 - 135.00
Vehicle and Bquipments | 134,60 , 178.70 et
Tota)] ; o8 .8 (981,53 .
*Tho cost for 300 TFD compost plant o P prics Teve ot
{LAFS Ecosmart Liniad 11 s
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9.2.1

CHAPTER -9
LANDFILL DEVELOPMENT
CONCEPT

T T TG T T I I I Lt T

e box— -

ST T

INTRODUCTIQN

Discussions and analyses in -he earlier suctions of the report clearly bring out the
deficiencies in the oxisting solid waste management system of Guwahati and
establish the neod for developing n scientific waste dispossl facility. Currently, the
total waste generated by the cily is being transported to the diaposal site where
wasto is being dumped indiscriminatoly. In the light of the abovs, it becomes
imperative for GMC to develop a scicatific waste disposal facility for the safe
disposal of compost rejocts and non-biodegradable components of solid waste,

INSTITUTIONAL AND LFGAL FRAMEWORK

The Ministty of Enviroament and Forest (MoEF) ss per tho directives of The
Supreme Count of India has {unnulaied Municipel Solid Wasies (Managemeni
and Hanidling) Rules, 2000 As per these guidelines every municipal suthority
shall set up wasto processing end disposal facility by December 2003 or earlier.
These guidelines also specify,

« criterig for the sclection of the sito, mythorities rosponaiblo, cavirgumental
considerationa, design pericd (lifo of landfill site), etc

« infrastructure such as appronch and internal roeds, weigh bridge, fencing,
monitoring of vohicles, et required at tho disposal aite

. duisnlpomﬁcuummchulmdaﬂymtypoqfcwiduml.
barriers, oto.

. poﬂnﬁonptwmﬁt;nmwnrculiknnummdﬂim.m—mubhlinin&
loachate management, aiv and water quality monitoring, plantation, etc,

= post closure specificationa

A summary of these mlgs is discussed in the followipg ‘section and full extract is
prosented in Aongx 9.1.

Municipal Solid Wasies (Mansgement and Handling) Rules, 2000

The draft of the Municipal Solid Wastes (Management apd Handling) Rules, 1999
was published under the notificarion of the Government of India in the Ministry of

Environment and Forests on 27" Septsmber, mom of Indis, Part [T
under Section 3 and Sub-ssction (). ,/é

118
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in respect of the draft
ovomnment and jp Exercise of the
rotection) Act,

Municipal Solid Wastes
2900, These rules states that. '

The objections and suggesiions recuived from he public
rules have besy duly considered by the Ceptra G
Powers conferred by section 3, 6 o d 25 of the Environmeqt (p,
1986, the Centra] Governpent h:reby made the
(Management and Randling) Rur'es,
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9.3.1

g Mngwwmcmp

LANDFILL DEVELOPMENT STRATEGY

Deposition of waste in con cal t=aps dver the landfill site and spreading these
heaps using a tracked bullduzer is o low cost and essy option. However this
practice will lead 10 aighly Unaxncplable environmental conditions, The lower
Jevels of weste are permanently saturated and free flow of water into and out of
the dumped waste will lcac 10 the migration of leachate into|the sumrounding
surface and sub-surface witer and thereby contaminating the ground water
aquifers. :

The other major issue of simple deposition waste will be the formation of
anaerobic conditions at the site ai the waste deposition thickness increases, giving
riso io the gencration of landfill gas and thereby creating serigus safety concemns
in the immediate project influeacs srea.

ledaﬂngﬂunupecu.meluudﬁlldwehpmemmforﬁuwnhaﬁls

- foromulated-to satisfy the regulutory requirernents -of - MoEF; the guidelines of

CPHEEO and with the following objectives.

*  Environmental Protection ami protection from the flooding
* Physical Acceptability

® Technical Standards of Site lingineering Roquired

¢ Operational and Managoment Standards Desirable

s Appropriateness and Sustninability of the Method

*  Vohunetric Capacity of ths Sito

* Loagevity of the Method nml

*  Cost Effectivencss of the Recnmamended Measures

Swtjombclowdhmn\'niounmmuimommamdfardwelopingtha
scientific sanitary Jand fill with the sbove objoctives.

Recommanded Measures of Conizinment Engineering

Protoction of surrounding environment of landfill sits is effectively achieved
through segregation and inolation of potentislly polluting waste from the
mom&ngmuofmfmw“andmdm.mphciphmof
wmmmhm.mvhhnofwhghmuh,bmwwmsmdbpofm
landfill. Appropriate and secure operational management of the site to minimise
the following aspects will urthr supplement these measures. /,,:-1-----.
T O
T

*  Water ingross into tha (andfil g i
he i
* Leachate generation and uncontrolied dispersionand = ' ,

IL&AFS Scormart Limised
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9.3.2

Chapter - 9, Lomfiil Dey {of

* Accumulation and uncontrolied n:lease of land fill gas into ile surrounding
atmosphere

A number of aliernative wethods are available for constructing sealing ond
containment layers with vaned ds

rands for oxpertise levels bulh fur liner
formation and instailation. These nclude,

The use of i situ strata with a veey low permesbility, typically specificd as
less than 1.0x 10 m / gec

Excavation and /or importing low penneability natural clay

. Improvmmoﬁnlimmtqiulmachievuhonﬁmm“qnhdpqmmbﬂﬂy
cbﬂuctuhﬁcabybentoniwamidmlmtorm soils or other means and

Use of an cagincered artificial lining system such 2a flaxible synthstic geo-
munhmqs»omcﬁechyﬁnuwconmﬁbg»mmbm.

The use of singie or multiple synthelie liners in combination with an in situ
mineral linuorhnprovediuaitusoilwill provide high levels of site containment.
Considering the capital cost and centainment levels required it is recommended to
have

Asinglemimulﬂnuformedinsim-ndmcompmdchyunthobauof_ﬂm
landfill -

A capping layer of re-compacted clay above the final Lift of sofld waste

Acoreclnyinpuiphcmlphnolofomllmmlcﬂnhhmmtmd

Amimmpmbﬂityofudlnghymnom&u Ix 107 m / sec.

Whilaﬂulbovomeuuumexpectedtn'pmidaduimdhwkofmmm
mdmﬁmmm:my.hhmh-nowdmnmiuhuﬁdmbhmediwm
mlﬂnwedtomixwiﬂxthcsolidwmebeingdispaedoﬁnthnaih.'lhenﬁxof
any of theso wastes will

mdurthammobm:dmnihmbyrequidngthemeot
expensive synthetic liners for cun‘sinment

mewﬁumm

WM&tmmmmpuMmmWwbmmmw.nm
mm&mmmmemmmwwMMmmbh
wnsdmmofthemmmdsolublopm&nuoﬂhawm ion process.
mmodﬁmoﬂuchmdcpmbupmlhempnfmdmmﬁmmhhe
types of waste within the landfill i

+ The main components of leachate will
comprise:
* Major elemeats and fons including Calcjtum, Magnesium, Iron, Potassium,
Sodiym,Ammonh,Cubcmnm. Sulphates, Chlorides, ato,

e N
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9.3.3

9.3.4

= Trace metals including M wngaause, Chromivm, Nickel, Lead, Cadmium, etc.

* Organic Compounds inclwling Chenols, Poly Aromatic Hydrocarbons, ete,
and

=  Microbiological Compon-:nts

Since the wasts that goes to landfill will contain less of organic matter, the organic
compounds and the microbia: components will be less in concentration.

The quantily of leachate genesated will depend on the annual precipitstion rates
and active srea of the landfill. This requires proparation of complets water balance
of the landfill sito In accordance with tho development phases of the project. It is
now too early to anticipats a detailed phasing of the landfill sits and heace it is
assumed that an area equivalent 1o tho total waste generated in & yeur would be the
active erea for the landfill site in the partioulas year.

However it is to be noled that thoe lonchate generation trends vary drastically
depending up on the quantity of wasts deposited every day and the actual quantity
shall be 2stimated by considering the curnulative quantity of waste deposited in

_the landfill. The quantity estimaled here will just give an idea for the arca

requirements of leachats treatment.
Landfill Gaz Gensratlon, Cowtrol and Management

The landfill gas is genecated dus to the degradation 6f the organic matier in the
wastes, Since tho landfill materinl will be basically inerts, the lmdfill gas
goneration will be minimsl. However, a minor portion of un-composted material
will also go to the landfill and therofore adoquate gas ventilation system hes boen
provided as spart of tho desigi.

Storme Water Contrel and Management

The drains of storm water form the active landfill ares and composting area,
adequato drainage facilitics are recommended for landfill area for Guwahati, As &
part of this, drainage arrangements in each phase of the landfill will have to be
constructed and drain towards tho existing ravine side of tho disposal aits.
Teinporary snd permanent drainage ditches will be installed in wasto reception

"~ ares, topsoil storage plant, haul roads, floor preparation areas and wasts placement
areas.

Clean snd contaminated waters will bo sogregated and discharged to tho nearby
ravine and treatment facility respectively.

94 . SPECIFICATIONS OF LANDFILL DEVELOPMENT, OFERATION AND
MANAGEMENT
Development of landfill site should be subjected to rigorous planning. Key
clements in developing a scirntific landfill for Guwahati will comprise,.,
ILAFS Ecosmari Limied
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9.4.1

242

— M-!.Mlﬂﬂvhm(‘ompt

* Reorganising and enbancing the present waste collection and transporiation
practices

* Detajled plans outlining the xite: development activities ond

Detailed designs of ali the enginecting works

Tho overall contro] on the development and
be the requirement to adopt a celh]
dovelopment activities wil) comprise

operation of each landfil! site will
ar approach to land filling. The landfi]

* Site Clearance

Sl-lb-dl\rishnofniuintomajor operational phage

Ordered devolopment of operutinnal pheses in working tand filling cells
Advmmﬁmo{tholhﬂngsymmthuhndﬁllhﬂo
Sequential infilling of land filling cells and opevational phases and
Early and timely capping of laud filled celly

pmpooed'vemuvccovarlhnucompdsenmandlhmbathal improve the
v'umludluthathlppwmooﬂho site. lnaddiﬂonﬂnwnﬂamcepdonuu.

i onmamlugmgatiouamushlnahobemvidedwlthvegehﬁvc
cover to the extent possibla.

Site Infrastructure

haddiﬂonblhohn:!ﬁumumsitclhaubomﬂdedwimﬂwﬁouowing
infrastrncture,
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e rare Chapter - 9. Lomffill Developument Conerpl

%

*  Waste Recoption Facihtie-

= Haul roads

* Wuegh bridge

»  Site office

* Top Soil Stnrage

= Support Services such as slectagcily, water supply telephones, ctc
» Site Security

«  Vehicles snd Bquipraent

= Vohicleand Equipiment Mainienmes workshops and
®  Sile Staffl

Wasts Reception Facilities
The waste recoption facilities shall comprise of the following

s An approach road to pomit two way traffic, metalled and of sdequate length
10 pemuit the quening of vehicles

s Site notico board displaying licencs conditions, hours of opemtion and site
regulations

s Secure, lockable gates m tie entrance to the site .
=  Catile grid at the entrance to the wasto reception area
s A weigh bridge of 20 ton capacity capable of weighing 50 vehicle per hour

e Weigh booking office with all emenities und prefersbly computer logging
facilities '

v By pass lane for non-wasts vehicles and emergency services

»  Site administration offico for site management with all support services
s Amenity blook with dining room, toilots and washing facilitics '
»  Small testing Iaboratory with first aid facilities

» Dosignated car park ana

«  Adequate store room

IL&FS Besvmart Limbiod
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Chaprer . 3, huﬂlbﬁukpwut.'nmqu

® Work shop for the first line on site inaintenance with al] spares and support
services

*  Adequate site lighting covering o | traffie routes

Since the compost plant and the lanufill sitc will be adjacent to each other, many
of the facilities will be op o =omiion sharing basis. It is preferable to have
concrete apron pavement for ;most of the operational areas of waste reception area.

Waste Segregation and Recycling Censre

Theleonnduymuin!madlmdtmnpocuymudswidﬁnthesltembeoﬂesw
ahndudgu&ahuﬁomofthalemudswﬂlbechngingfouowingthohndﬁn
development, ;

Support Services

i 'xigidm.ﬂannmthodndmtome
silc may pose significant heajth and safety -
molﬂnubemvldadumefonowmglocaﬁom of the site,

*  Plant and equipment compounds
* Wasto Segregation zone
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e Chapr 3 Lomfl vt Coer 3
¢ - Leachate and Land fill ga+ collection and treatment locatipns and
*  Parts of sile undergoing construction

Vehicles and Equipment

The vehicle and equipment eun isnged for the plant operations are as listed below.
The number of pumps required shall be estimated as per the pumping needs of the
facility operator.
s Weigh Bridge

'« Tracked Bulldozer
*  Trmacked Loading Shovel
¢  Tracked Backhoe / loade:

*  Grader

*  Compector

s Dump Truck

® Tractor and Bowscr / Sv.ceper
* Van/Pickup

*  Pumps

In addition to tho above, sdequate fire fighting equipmont shall also be jnstalied to
meet the unforeseen fira accidsnt

Vehicle and Equipment Maintenunce and Spares

In koeping with good working practice regular machinery inspections shall be
mﬂmhmmwe&]ybasismdptwmﬁwmhunm&bewﬁlaWom
tacilitios will be provided on site for routine maintensance apd servicing as
required. Sufficient holding of spare parts should be maintined to keep cach
iandfill facility operstional on a continuous basis.

Site Stafy

Adsquate reampower is requized to ensurs that the site is constructed and operated
mmmuy.mmnﬁ'mbyadﬂuubemﬁﬁdmﬁymndm
wmpﬂwtmdadma&lywpuﬁudtommeﬁcimtmotmm

mthypaofmffmquimmntmﬁcipawdfortbolmdymmm
below,
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* Site Manager supervising eli 4spe ¢ts of construction ang operation l ‘1

Supervisors overseeing the lindfi') opcrations and maitenance

* Resident Engincers supervising Ir adfill construction

* Unit Cashiers

*  Clerk/ Typisis
*  Weigh Bridge Clerks
* Stores In-charges

* Vehicle Drivers

® Vehicle Fitters and Mechanjc:
= Electricians
* Lab Techniciang

® Environmental Monitoring Techaiviags

* Medical and First Ajd Pegsonnel]
*  Socurity Guards and
®*  General Labour

_Hoﬁvever. the designations anl

of the landfill sito,

943 Landfill Foundation Level

Landfill foundstion is one of the
activities, This exerts fundamen

uumberwouldchmgraocordingaothemiﬁc

Dot critical aspects of the landfilt development
tal controt gver the -

.- .Mulmquuimdﬁ)nitemgtnaxing
*  Stability of landfill foundations

Provision of materials oA gite for site engineering and

» Ovmumouandnetcmuity of the site 1

Bowever, detaj i inveuﬁgﬂionpahnltbcmoutwconﬂxmtha
mbﬂjtymddujgnnppmpiabfomﬁnﬁonforthahnﬁ_@l__ﬁb.
ILAFS Ecurmart Limised
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9.4.4 Containment of —hﬁtenﬂal Poilutgryg

9.4.5

Containment mes= ‘El-‘&‘._.rgs Such i3 e b1 liners at the bottom and latera] sides of the
landfill, and su—alp R - “apping after ). lnnq filling s completed, are required (g
control the polhm mc gy, S and mip e SUbEEGlIEnt impacts on environment,

Basal and Later—wacomr 4o S —ontainmen,

The basal and t&tt&x—al Containment g the site shal] be
natural soils andk a%. i
geo-technical in~w-

be carried ous fo assess
Peeparation an4 Construction of liner wiy)
= Site Clearan«cs oo

* Orading mcl

; e { the 1]
for gravity d‘-‘&"‘a&: T o fioor

at fomaiﬂon el to provige table sj
Of leachate w o o
* Placement awmcn

il e“"‘r—lpacﬁun ol excavated q) n min; f four lifts of 250
mm thick erth Qlﬁ)’ Placed 3 within +4%azt' opm;m contm?f
* Within cach B oy Bhasy the pyipery er willlbe | continuoys at
fumdgumle_\re.-l %m:lﬁ.m.ump&wwmx e
liness, clay citheow gy o o T Bo importad 21’11 S o
though sddition o bex

. fy not suitable fe‘:‘
tunndy,nmad.h to be im
TOnit Wnder contiglleq pplication rageq =L =
S.m C‘”."".t'
. . |
To minjmise the oBYons WALEE into the sity apey comp
form an enginoereg eﬂbping layer, Thjs will
comprising,

: i it is proposed 10
Oompﬁum

4 mld layer system
jocts darg Eraded fine Sruular materia) of 100 thick and freq
ob . nm an
g:mﬁﬁofwa::-eth“ m""“"z"'p"“‘"b‘m"'ﬂld"ﬁnsﬂ layer over
ApD  mag Permesbily i

- Imthick with » Dermeabmty of I x 109 5" ::g"’ pivalent layer of clay

* A seoond pmtecﬁ"ﬁ In ; iy
placed above the Sl:a]ing i,e;;nﬁl fame Spocificationy g entioned above,

Inmraemgn “nd Draingg,
Conventional d"w“‘“’ﬁng Ieayy, ‘$hal] be
. = intagy = o8 shial] | emp!oyedwithinthahndﬁnmato
qw,:l:};rge m“uu_o‘ugh Erﬂmldwwr levels below landfy foundat;

o
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i Chapher -9, Landfil Develapment Comcvms

29°

* Pumping from perimeter trench Jrajos installed on the bunds ¢r from symps

Installed below the Jandfill “ovndation leve] for areas undergoing preparation
and -

*  lustallation of lmpoiny v pei nauent surface wuter jntenveption Jrainugy
ditches to carry pesk rminfall runu (¥ and prevent flooding of landfill site

Leacharse Collection and Remosul
The leachate collection shall be uchicved through the followipg measures |

* Gravity drminage and grading of the floor of the Inndfil] ceil to fall into a sump

located at the Jowest point of the cell.'l‘hcyudjentglla‘llchpercentfqr'

mein drainage with ! per cent cyoss fall,

* Instailation of leachate drainage blanket aboy .MWIhﬂowﬁe
ﬂqwofuchcol_lmdpminllyupmuidewalh. of free drainage

coarse granular fill cornprising of yraded 50mm crushed rock laid to & depth of
with 8 permesbility of 1 x 10 ci/acc.

* Inclusion of perforated HDVE pipes b the drainage blarket to facilitated
leschate flow with pipes 12id on a typical spacing of 50m.

. Ovulnyingmnulardeagablankﬂwith 100m thick free draining fine
gxmularﬁllsofmedilmnommesandlqactunﬁ)lumﬁpm&ﬁvelnyer.

Ramovdlofleaqlmoheffwedbylmhphoouecﬁonchmﬂ:mb\ﬁhupwﬂh
successive lifts of waste and sido slope risera located on the site perimeter,

The submensible pumps or adduciot;mmpslbou_ldbeusedtomovelmhm
ﬂvmmemmpamdﬁ:ecoueoﬁmchmbmahpuldbaunkedbypummtpipo
work to the treatment plant. _

Tho precise mothods and degree of treatment shall accommodats the fluctuations
in leachats generation. However the fo!lmripgmp.mubefouuwedmmeuﬂn
standards prescribed by the ministy,

* Balancing of leachate flows and volumes

" Redistribution and recirculation of leachats to dry absotptive waste to reduce
volume and to enhance the rates of stabilisation and

*  Aerobic processing through lagoon:.
Landfill Gas and Manogement

The primary messures to rostrict the uncontrollod migration of landfill gas from
the site will comprise,

LLAFS Xeonmurt Limiigd
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» Low permeability contab.ment layers and sysiems installed on the bass and
side walls '

¢ Permeable gas drainnge ~lonket of 0.3m thickness laid beneath the capping
layw and

* Vertical gas chimneys veuls aud axtraction wells

The gas drainage blanket wiil he furmed of a layer of fines free, graded granular
fill overlain by a layer of fine sand 100 mm thick and provide protection to the
capping layer. Chimneys, Vents and Extractions wells shall be constructed by
driliing from the surface of thu capping Iayer, The extraction wells will have an
outer diameter of 0.3 10 | m and a TIDPE well pipe of 0.1 10 0.15 m within well
body.

9.4.8 Surface Restoration

The landfill will bo brought up o its pre-settlement level in stages and capped off
in & program of progressive restoration to limit the ingress of water into the aite
and to facilitate the ronuol of landfill gas. The capping will be a composite
structuro comprising of four layers of an enginsered seal designed to prevent

water ingress and egress o landlill gas and an sgricultural cap comprising of
subsoil drainage layer. |

A suitsble vegetative caver will liavs to be established gn the closed site to ensure
slow surface nmoff, promota evapo-transpiration of rainfall, retain moistore in the
cap and enhance the formating of a soil structure in the agricutture soil.

Specific attention shall be paid to mitigate the following undesirable and
potentially deleterious effects of

9.4.9 Other Measures

Litter blown from the disposal / tipping area !
Scavenging animala, vermin and insects aitracted to the sites
Flies and Bird attraction

Odour arising out of waste: doposition and degradation

Dust from landfill operntions

Mud gencrated from waste, cover, capping materials and site excavation
works

* Fire and smoks eontrol and
® Noise of operating planr.

These offects can bs minimised by providing locsl litter arrestor femcing
stratogically placed in relation to the discharge point, erecting site sacurity fencing
for excluding scavenging mnironls, bird scaring techniques for avoiding bird
nuisance, etc,

IL&FS Ecosmart Limitéd
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10.1

10.2

CHAPTER - 10
SANITARY LANDFILL
AL LANNING & DESIGN

INTRODUCTIQN

This chapter of the repont presents the design of engineered landfill sito at
proposed location. The basic comcepts for planning and design of sanitary landfill
aro derived from the MoEF Guidelines and CPHBEO recommendations and inputs
from topographical and geotechnical studies and secondary dats. The Iandfill site
is dovelopod based on swndanl approaches complying MoEF guidelines and
contsinment engineering measures. Tho basic prpposals for site engineering
encompass, :

To improve and upgrads the site progresaively to sanitary bandfil site
* To check the ground watar contamination
* To cnsure the safe disposal of municipal solid waste

PRINCIPAL DESIGN CONSIDERATIONS

The current dispoeal site st Sncchal is uttecly vnsuimble and GMC has rogoived
nqﬁu&omﬁo?olhﬁonCmmlBonrdwahi&mmduGuth
located on the Brahamputra flood plains. A significant ares in and around
Guwahati gels occasioually flooded during the moysoon and the water often
stands for about 8 months along the low lying tracts. Becayse of expansion of the

over the years, the entite area abave the flood level within the Guwahati
mmicipallinﬁuilﬁmyhnbihdlnviuwofthoabavu.uhcﬁmohmitnbhsim.
conforming to the MSW rales ia difficult.

suitable site is available for this purpose, The constraints of finding a suitable
high-level land freo of habitation are appreciated and under these constraints,
IL&FS Ecosmart has attempted to design the engineered integrated facility at tha
present site in Boragaon. Tlie land needs to be protected from the flood waters and
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disposal of MSW.,

adequate measures are 1o be adeptal for a safe and environmentally sustainable

ill pl g ign

by site conditions. Before precendiag for planning sad design jt is important to
understand the site characteristicy; and site specific factors to be considered. This

seclion of the chapier presents the puncipal design considerations, proves to be
significant in planning and design,

Planning and design of sumitar s il is site specific and are {a

. ‘I_heaiteislocmdinaﬂoodplain and it in observed that the flood is 6 m — 6.5
m above the ground level

* The ground water table is just few feet below the Bround lovel and duripg
monsoon it touches ground level.

® The proposed site is located in selsraic zope IV,

* The proposed site remains water Iogged&uﬁngapnnofﬂleyw.

= Lhupter . 10, Samivary ll-ﬂ-'-"""“;l 2 Dexige ? o 7
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103 ASSESSMENT OF LANDFILL VOI,UME AND LIFE
Aueumemofvolumaofthewmelobelmdﬂuedildnmnlimimryduip
mquhmigwmofmmdlmdﬂuufuuﬁmnﬁon.Shulhcmonhe
londfill is fixed it is thus imperative to assess the landfill volume requirements at
different periods of time. Table 10,] prescuts the landfill volume requiremeats.
Table 10.1 Volume and Area Require:d for Core Landfill

Year {Amemnt of Waste to be :’ohme of Landfill Required,
tons
2016 6,89,268 891993
2021 11,62,449 15,04.346
2026 17,79,074 23,02,331
2031 23,82,214 33.41.688
Arnexure 10.1 presents the detailed ciculations of volume required,
As presented in the previous chnpter?thcvolnmaofﬁchndﬁnshnhesﬂmabd
10 be 24.12 lakh m® and thus design Jifo of the landfill is around 20 years (2006-
2026). Two compost plants havi i
suggested in two phases. The
on the 11* year of the proj
for 20 years, between 202
disposal of the compost eiects
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+ 10.4 PLAN AND CROSS-SEC I'TON OF SANITARY LANDFILL

The landfill Is being develiped in the nrea of about 15.12 Ha . Since the HFL is
about 6.5 m from the ground level it is proposed to constryct the retaining wall of
height 8 m around the and il « 1e tn protect the sites from flgod. The space with
in retaining wall would be filleid with inert waste and compost rejects yp 1o 8 m
and above 8 m a trapezoidi| pyramid shaps landfill shalt be created. The slope of
the landfill above B m shall be: 1:5 with height of 15 m. The plan and croas-section
of the landfill has been prescnted in Drawing 10.1.

165 DESIGN OF LEACHATRE COLLECTION SYSTEM

10.5.1 Assessment of Quantity of Leachate Generaied

Paost closure leachate generation is mainly due to infiltration of surface nmoff and

~ guldes the designing of liner system. The leachate geoerstion bas been estimated
considering the maximmm dsily minfall of 1943 mm for 24 hrs and runoftf
coefficient 0.95.For the collection of loachate, total area of i1} site has boen
divided into two parts of arca 8.43 Ha and 6.68 Ha respectively. 4 ingly, twao
leachate collection tanks have beon provided.

Y ¥y D

)

Parsmeter Quantity Usnit _
Coefficient of Runoff 0.95 0.95
Rainfall (Maximum Daily) 1943 | 194.3 imm/!
Exposed Swrfsce Area 84329 m
Loachate Volume 820 649 [m’iday
No. £S 2 __2]|days
of Leachato to be Stored 1640 | 1298 |m’
Size of Leachate Collection Tank 13.5(L) 18 (L) Im
13.5(W) 18 m
= 9 (H) 9 (D) jm

Thus tho peak Jeachate generation rate works out to 1469 m® per day, The leachats
from the landfill area would be collected in ‘Leachate Collection Tank’ and
pumped out, '

10.5.2 Leachate Collection System

The primary function of leachats collection system is to collect and to convoy the
leachate qut of the landffil 1mit and to control the depth of the Jeachate above the
liner. As per USEPA Manusl the leachats collection system abould be designed to
maiotain a leachsto depth ¢ head of 30 cm or less above the liner. The design
leachate hoad is very impoitant as flow of leachate through imperfections in the
liner wystem increases with an increase in leachate head above tha liner.
Maintaining a low leachata level above the liner helps 10 improve the performance
of the.composite liner systam. The main comnpousnts of leachats collection system
are leachats collection tank, feeder mains and header main.

IL&FS Ecosmars Limiied
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Legchate Collection Nenvork '}7 / ,

Leachate Collection Netwaork comprising header pipe and !'eedJr pipe/laterals has
been proposed. The feeder Pipes #hall be of 200 mun diameter ut 4 spucing of 10 m
centre to centre ot a slope of 2 per cevt and connected to header pipe. Sumilarly the

header pipe shall be 260 mm five ey m p slope of 2 per cent connzcted to
leachate collection tank, !

Leachate Collection Sump

The purpose of leachate collection 1ank is to collect the leachate from header pipe
and sctive landfill arca. The leachute collection tank would be supported by the
pump to lift the collected leachate. Two leachate collection tanks of capacity 1640
m’ and 1298 m” have been proposed.

The gencrated leachale will be Uansp.ried (0 Commnon Effluent Treaunent Plant

(CETP) which is under proposal for the Guwahati city. The cost for treatment of
luchmchubpenlakmnmm.(ﬂpercuux ' _

LINER SYSTEM DESIGN

wasée processing facilities or mixed waste or wasle having contamination of
hazardouy

material (such as aerosol, bleaches, Ppolishey, batteries, waste oils,
Ppaint products and pesticides) minimum liner specification shall be a composite
barrier having 1.5mm High Density Polyethylene (RDPE) geomembrane or
equlvalent overlying 90cm of soil claylamended s0il) 8 permeability
coefficient not greater than 1X10 zm/isec.”

Therefore for the landfill site composite liner of following specifications has been

recommended ‘complying Municipal Solid Waste (Management and Handling)
Rules 2000,

* A 90cm thick compacted clay o amended soil (amended with bentonite) of
permeability not greater than 1 x 107 co/sec

* A HDPE geomembrane liner of thickness 1.5mm

* A drainage layer of 300 mum thick granular material of permeability not greater
than 10 cmp/sec,
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Main components of conpousiic Jiner are clay/amended soil layer and
geomembrane liner and performance of Jandfill jargely depends on this liner
systemn. Thus it is incumbent 1o have the liner system very accurately and

perfectly.

éme ate relatively tin  shecs of fieaible thermoplastic or

thermopolymeric materisls. Becawse of thelr inherent : impermeability,
j mptopo:ednabmierhyuinlmdﬁllniqumMgh
cs aro highlv impermeshle, their safety against manufacturing,
installation, handling and other defecs is esscatial critoria in designing liner
system. -

Table 10.3 Typical Values for (jeorembrane Moasure in Performoance Tests

Property ; Typieal Value
1 | Thicimess . T 1.5mm (60mil)
2 | Deansity ~_ 0.94gm/cc
3 | Roll Width X Leagih "~ 65mX 150m
4 | Tensils Strength . R s e
a | Tensile Strength at Yield __ 24kN/m |
'] Tensilo Swength at Brosk 42kN/m
¢ Elongation at Yield ‘ 15%
d | Elongation at Brenk - . 700%
1 o Secant Modulus (1%) i 500MPa
oo L LR L
" | a} Tear Resistance (initiation) : 2 200N
bl Puncture Resistance 4 480N
" | Low Tempersbure Brittleness D4F
6 | Durabili ' -
| a| Carbon Black ¢ *2%
b Carbon Black Dispersion ~ A
¢ | Accelorated Heat Ageing Negligible Strength
after 1 month at 110 C
7 | Chemical Resistanct:
a| Resistance to Chemical Waste 10% Strength Change Over
Mixture 120 dsys
b Resistance taf hemical Reagents 10% Streagth Change Over 7 }

) 0 20 I B0 B0 IR 0 I I B B )
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l — days

8 | Environmental Stress C'rick: Hesistance 1500 hrs

9 | Dimensional Stabifity 2%

1Q | Scam Strength 80% or more (of Tensile

Tt a Strength)

Svurce CFHEEQ Mol -,
10.7 LANDFILL GAS MANACEMENT SYSTEM

Landfill gas is a bi-product of bivdeyradation process that takes place in Jandfils.

Sinco landfill site at Guwahatj js supported by

compost plant, gas generation is

anticipated 10 be very lessy, The principal components of Iaxdsill 8as are Methane
(CH,) and Carbon dioxide (COy) nod USEPA has identified agother 47 type of
toxicants and carcinogens liberate froug the landfill. For landfi]} site at Guwabhati a

8% venting sysiem with flaring arrany emen

An active gas veating system is proposed for

veuting layer of 20 cm thick gran
waite and the mpeollecled
vent pipes of 150 mm dismneter
are required for 2 Ha of lendfill end

With the help of blower Bes through the
flaring wnit. The collection systern i3 a netw

L is proposed.

l&ndﬁ"llhiteitﬁuwm:i.Agu-

u!uxwilnhoﬂdbuprovidedonthetopoflolid

in this hyuahnubeeonmdandmudﬂmushw
perforated HDPE pipes. It is assumed that 5 vents
e estimated 38 vents for the Jandfil} site,

pipes shall be collocted and takes) to
ork of 150 mm HDPE i

pipes
connected to flaring uait. The flaring 1mit conists of collection chamber, blower,
ignition mechanism, control valves aud sensory,
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10.8 FINAL COVERSYSTEM

The final cover system proposed for landfill site at Guwahati is based on the
reconmendations of MoFF w b " 2*T{F} Manual. The final cover consists of the

following components,
o  Vegetative layer of 450 um thick with good vegetation supporting soil

¢ Drainage layer of 150 mm thick granulur material with permeability 1x10°
lemisec

s ?arﬁu layer of 600 mm thick clay/amended soil with permesbility 1 X 167
cr/sec

. 9" venting layer of 200mm thick granular material with permesbility 1 X 10°
cm/sec :

B . . e e . P e

PG~ CFOBE LFCT I OF I8 Ml DA EVITIY

109 EQUIPMENT
For the daily cell formation. cutting, compaction and tramsportation fill
.vehicles are required and the details of the same are presented in table 4.4, as
recommended by CPHERO Munual

Table 10.4 Details of Landfill Equipment

? [BNel Type of Vehicle Namber
55 [ 1 [Dazer_ Pats !
29 2 __| Backhoo and Loader 1
25| 3 | Excavator | 1
224 4 | Vibro Compactor i
B 5 | Water Tanker = 1
2.0L_6 Tipper Truck 2
s 2
73

IL&FS Ecosmort Limited
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10.10 SUMMARY OF DESIGN

Chepter - 10.Sonitary Lmffili ~ Manning & Design
R e i el £

T

29

This section of the chapler piesenss the summary of the design us worked vt in

the earlier sections, The details

of derign surmmary are pmsentaT in table §0.5.

Table 10.5 Sununery of Lancfill Design
| Lsndfil) Componenf Design Specifications
| Design Life 20 years it e
Area 15.12 Ha
Leachate Collection Sunip | 13.5m X 13.5m X 9mand
12m X 12m X 9m
Feeder Pipes -
' Spacing 1010
{_Size 200 mm dismeter
Header Pipe i
Size 260 mm dismeter

Feeder and Header Pipe
Material

BDPF perforated pipes with sufficient strength

Liner System

-| AHDPE

A $em thick compacted clay or amended soil
(amended with bentonile) of permeability not
preater than 1X107 cr/sec

geomembrane liner of thickness 1.5mm
A disinage layer of 300 mum thick granular

materinl of permeability not greater than 1X102
cinfsec,

Number of Gas Vents

38

Fipal Cover System

Vegetative layer of 450 tm thick with good
vegetation supporting soil -

Drainage lxyer of 150 mum thick grauular
material with permeability 1 X 10%aq/ses
Busier layer of 600 mm thick clsy/amended soil
with permeability 1 X 107cm/sec

Ges venting layer of 200 mm thick granular
material with permesbility 1 X 10cm/sec

ILANS Bosomart Linied
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CHAPTER - 11
COST ESTIMATES

11.1 QVERVIEW OF GMC FINANCIALS

The major sources of ingome for (GMC arc property tax of Rs. 9.5 Crores. The
revenue income is to the tune of Re. 5 Crore where as capital is Rs, 2.2 Crore
only. it appears that currendy GMC in not financially in a very sound position.
The income & expenditurs of GMC is shown in Tabls 11.1.

Table 11.1: Incore & Expenditura of 3MC (2002-05)

= = {Ra. Crores}
Year | Roveswa | Capital Tutnl Reveune Capital Total
lucome incoine axpenditure | Expenditure |
2002-03 B38| 468 379 27.33 333 | 30.89
2003-04 30.49 02 30469 2959 o7 A6
200405 | 35.13 TTER] 31.33 3337 636 4023
Sewrce: GMC N H . 7

11.1.1 Current SWM Expewnidiiure

In the year 2004-05, GMC bas in-urred expendituro to the tune of Rs. 1487 Lakhs
on SWM. Tho expenditure, s pruvided by GMC, shows annual increase of about
6%-7%. Ansual expenditure incuned by GMC on SWM sexvices for last three
yoars are given in Table 11.2 below:

Table 11.2: Annus! Expenditurs incurred by GMC on SWM services

| Designation Newgty Annual Jcasts
20042403 02-2003
| Supervisory Staff
Chief
Supesinsstdent- ;
| Eaginoer 1 28440800 | 23200000 2,07,650.00
| Executive Bngineer _ s 1 10,41,666.66 9997200 |
i 3 3 20.00 3 29,15,000,00
el By 8 12,99320.00 | 30.90,00000 1 29,15,000,00
Teapeciors (QMC does
nol have inspectors for
SWM
sctivity)inspacions
work fa sanitation
sctivity, 1 sssasoooo| s3mmco0e| 507600000
Workers AL
Sweepers & Waslo :
800 | _431,0803400) 4252050000 4,1385.000.00
| Drain Clesving labour 21'0 ;31,25,10100 2,58,80.630.00 2,39,83,000.00 §

ar
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Chopeer= 11, Cart Extionans
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Garage Steff [ b =
EEFE (There isno as
sych slafT in the ganage
directly involved in
Drain cleaning activity
other than above
mentioned lwbours) . i
Qther Expenditare on
sstablshment poy i
Pension of workers e B .
PF-{CPH - -2:6000,000.00 | 2:50,00,000,00 | 234,75,350.00
Other bonefits ' . =
raduity) 50,00,000.00 |  40,000,00.00 35 00
sutract & hive .
| Transpostation contract 2.57,57,400.00 | 2262012000 | 2,02.28.460.00
contract labour . =
%o Bell dog N, 164285700 | 163573400 | 133136000
| Ansual procarements | :
Broams 67,506.00 | 65,000.00 61
baskets 52,000.00 | 37,460, 54,750.00
30,500.00 47,340.00 19.200.00
(including the
medicine). -— e o 6,01,772.00
- [ Otfies . __2,00,000.00 1,50,000.00 1,47,000.00
Fuel & Vebicle T o T
*
Vi mdw?LSﬁﬂ s
in8 5 Nos. 192000090 | 19275000 | 184540000
7 whad for
 drals sleaming, . 7
- | Bxcavator 5 Nos, —21,36700.00 | 21 20,05 472,
E E : 12 Nosa. 25'00&00 17,09.085.00 16,11
vehielss &
| Intrastructure 2
Mujuienance of carty/ | (04 nos of g : ¥ "
wheel basrowi _bandcsrts 5.38 ] 33 3,11,350.00
[Foul Expeaiiters IWTUNR] iamicies] Eeasisise]
Senrce : GMC
It appears that GMC has no separute accounts on SWM expenditure because

compared to
- ‘expenditures incured by other cities in India. The expenditure on the SWM is
~ depictod below:
Table 11.3: Annval Expendliture
Year 2004-2003 2003-2004 2002-2003
——
SWM Expenditure L J4.87,11,393.00 | 137924310.60 | 12.60.93,33400
% to il Revenue ixpenditare e 43,90 45.98 3610
-ravrt Limised
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GMC could consider the following

e To Imrodyce separate accorning for SWM, maintain scparate budget,
income/expenditure details to 1nonilor per tan cost.

o To levy user charges for dircc: collection from hotels, hospitals and bulk
generators

* To modify the coutract for teavsportation with clearly sst pearformance
indicators making payments bused an weight/vetume of waste iransported

COST OF INTEGRATED SOLID WASTE MANAGEMENT SYS!TM

The cost ostimates for integrated solid waste management facility for GMC is
worked out based on the detailed study done by IL&FS Ecoamart Limited and its
assessmont of the SWM operations in Guwahati. The oxisting infrastructure
svailsble with the municipality has been taken into account and costing for vp-
gradation of the system is worked out. The additional investments thus required to
incresse

the of the systom and to meet the nocns prescribed by the
MSW (Management and Handling) Rules, 2000,

In the proposed system, it bas been suggested that tho complete collection,
transportation, treatment and disposal may be handled through a single entity of a
Special Purpose- Vehicla (SFV) on Public Private Partnership basis. The SPV may
appohtmopmtuormaymdntnkmapqnn‘bilityoﬂhcmﬂmﬁonmiu
own.

Tt is desirable 10 have a single opesator for the comprebansiva SWM system. The
collection, transportation, trestment und disposal system will be entrusted to
single operator. The GMC will procure sil the equipments required for
collection, transportation and s pert of tho disposal system. The operator
recover the O&M cost partially frorn tho wasts generators and GMC.,

1

CAPITAL / PROJECT COST

The project cost has been divided in to two parts:

8) Tuvestment required for Collection and Transportation;

b) lovesiment requiréd for Intograted Processing snd Disposal facility

11.3.1 Investmeni reguirement for proyrosed, Commmdm

Various components of collection and transportation of MSW &u{ the city of
Cuwahaii are as follows:

ILAPS Keotmary Limiiad
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* Collection of the MSwW fronn ¢.e secondary collections poims apnd transfer (he
same to the integrat, uciliry
®

Drain Cleaning, collection of ‘he sludge and Fanspory the
integrated facility
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11.3.2 Dperation & Mafn!énunce Costs jor Segregation, Collection and Transportation

S.Ns, | Compenent Colection cost per| To be
snoum  (Rs. In| recoversd
Lakhks) from
1 Door o Door from houses snd Colonios Housaholds as
; 284.93 | usy fos
2 %;-uw from Shums : 728 GMC"
3 Major Mazkets ' j Genarators as
28 fos
14 Siyeet & i 266,30 OM§
4" | Drain Closnin 3.93] GMC
6 Divect Colloction from Hotel- . Restauranis, Qenerators as
hall, Institutinns eic. 25.00 | Uses fes
: Cosf berne by Gensratur .
. 3631
Colloction cost borme by OMC 28173
tation | 199,17

11.3.3 Cost of Disposal & Processing Facllity

of MSW

The entire primary collection opetation waould be contracted to an Operator by the
SPV. The Operator will racover | . sl evtin cost pantially from the gencrators
and pardally from GMC. The collestion cost shown in the Table 11.5 has been
cstimated baaed on the expenditur: on Q&M and manpower per anfum. This cost
does not include any profit masgin o the Operator.

Table 11.5: O&M Cost for Collec:ion nnd Transporiation of MSW

As discussed in Chepter—7, the proposed integrated Mcility for disposal &
Processing of MSW of Guwahati at “Badagson™ site will mainly comprise of
composting plant and Sanitary landfill site. The land allocatad for this purposo is
24.12 Ha and would be sufficient for 20 years operations.

Site Development

The proposed . site for senitary lanilfiil development is located at Badagaon. .
I_n;tinlly.thmwmlwoiwlntcdpiccuéfluﬂ.Onowu9.38hlpimoﬂmdmd
t_heoﬂmwu:z.ihnhndatndistmceuf:@O—Mmtom,uchodm.Hawwer,in
the draft repost the consultants had suggested for requisition of only one piece of
hndwithdﬁ&ullmtoimmumelifnofhndﬁn.s ly, GOA han
sgrood and additionsl land of 110 bighas (14.74 Ha) has been vided for
developraent of intograted facility for solid waste management. Now, the total arca
of land available for sanitary landfill development is 15.12 Ha This site is a low
lyinguuwhichh:eqnimdtohemiudhyminimSmﬁomeﬂsﬁngmd
level to avold flooding. Construction of an access road of 1.3 km length and 8 m
width is proposed from NH-37 to the waslc disposal & processing facility. The
cost of constraction of the access road has beem considered as part of site
development.
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The detail of the cost for site development for integrated facility is presented in
the table below:

Table 11.6: Summary of Cost for Site Development

GOt

S. . [Description | Quantity TUnit . Total Gont
No. 2 | Rate, Rs | (Rs Lakh)
__(A) Sanitary Land{lil sife idevelopment
I [Retaining Wall (8 m 2182 m 36,000 785.52
high)
2" | Botom filling of (3m) | 302400 262 791,98
: (Soil filling) cum )
(B) Composting (Filling of land with soil upto 8 m) '
| . .]PhTfr200TPD | 301346 1262 78923
o
(C) Common Facilities '
Access Road (B m 1300m 40,465 452,73
wids
Grand Total (A) +(B) | ' 2819.46
+{C)
M) | Ph-Ii for 300 TPD 362592 262 949.63
Comipest plant

The sbove mentioned expenditure on Site Development for Phase-1 is proposed to
be met through Grant fouding in the tirst year of the project. The site development
of Phase II, will be carried out in the elsventhymoflhepmjm

11.3.4 Composting Facility

Itisracqmmmdedtﬁnncompoaﬁng &ciﬁtyforuuﬁngzoomofwnstepuday
be set up at the site in the initial phnse.'l‘hctoulcouofleuingnpthafacﬂityis
‘worked out to be Rs §54.88 lakhs as detailed in table below:

Table 11.7; Cost for Setting up the compost facility

CU OO0

3 Ne. Particulam For 100 ' TPD For 300 TPD
) & Lakhs) {Ra. Lakh:
1 ‘Civil Works (including windrows 600.08 74796 .
yard, 0 dr e elc.)
2 Plamt achinery & Equipmont 234.80 269.03
; : Total 854.58 1016.98
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