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Picture gallery showing few sites visited in connection of new SLF site:

Tiali " " & Pt § !
Site at village Das [ Site near village Morti

Site near Doonda Hera proposed for establishing processing plant and SLF site

221. Though the exact locations are not indicated but the proposed sites are indicated on the
land use plan. Out of these, three most prospective sites have been visited. One site is in
East of Ghaziabad in “Dasna” village; whereas other site, in North near “Morti” village.
The third site south of Ghaziabad is near “Dooda Hera” site but not exactly on the
indicated location of Master Plan. All these sites are at about 10 KM distance from GNN
office. Out of above mentioned three sites, two sites as indicated in the Master plan are not
found suitable as both the lands are under agriculture use and accessibility as well as
acquisition of land is doubtful. The third site near “Dooda Hera” comprising of 14 Acres is
in the possession of Ghaziabad Nagar Nigam.

222. Under New Centrally Sponsored Scheme, for Solid Waste Management and Drainage in
10 selected IAF airfield towns, a project worth Rs 135.2 million is approved by
Government of India for Ghaziabad city as Hindon Airport is very close and there has
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223.

224.

225.

been instances of aircraft damages on account of bird hitting due to non availability of
proper SWM system. The implementation of this project is being carried out by UP Jal
Nigam. The project contains provision of setting up of processing plant and sanitary land
fill site in addition to supply of collection and transport equipment etc.

Site at Dooda Hera (7a) was selected for processing plant and construction of new SLF
site in consultation with GNN and after obtaining NOCs from Hindon Airport Authority
and UP State Pollution Control Board.. Accordingly, a compound wall and some leveling
work were carried out at the site. Bids were invited for setting up of compost plant on
basis of DBOM (Design, Build, Operate and Maintain) basis for which a firm called M/S
Hollofix has already been selected and LOI has also been issued. For setting up of SLF
site, bids were invited by UP Jal Nigam separately for 3 year period on the proposed site.
As the proposed site was not considered sufficient for 20 year design period, adjoining
land of 29 acre falling in jurisdiction of Gautam Buddha district was also selected for
meeting future requirement. The work at site is stopped by legal stay from High Court as
the land use of the proposed land was shown as residential in Master Plan Report
Ghaziabad, 2021. After the stay, attempts were also made to search for another site but
alternative site could not be found either due to difficulty in getting NOC from Hindon
airport authority or due to social and other reasons. The issue remained under limelight for
last 2 years as GOI funds were involved and there was lot of pressure for setting up of a
proper processing plant and SLF site for Ghaziabad city. Finally, it has been decided to
use 14 acre site with additional land of 29 acre from Gautam Buddha Nagar district for the
SWM purposes.

The identification and acquisition of a suitable site for SLF, processing plant and TS is
most critical issue to be addressed by Government /GDA on priority. An area of about 80
hectares would be required for a site of life 20 years with processing plant, buffer zone etc
for processing and disposal of waste from entire GDA area. Presently, Dooda Hera is only
available site with about 16 hectare area (after including additional 29 acre area expected
to be allotted to Ghaziabad Nagar Nigam by Gautam Buddha district administration for
SWM activities. There is a huge shortfall of 66 Hectare area; hence at least two more sites
each of about 30-35 hectares will be required, preferably in North of Ghaziabad around
Meerut road and in East of Ghaziabad around Dasna/ Hapur road.

It is proposed to discuss with Hindon Airport Authority and UP state pollution control
board authorities informally about prospective sites so that NOC could be obtained at the
time of formal request.
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6.

226.

227.

Design of MSWM System for Ghaziabad Nagar Nigam Area

On the basis of design criterion, total requirement of equipment, vehicle and manpower is
worked out for Ghaziabad Nagar Nigam area for next 20 years are decided as shown in
Table 11. Requirement of waste processing (composting) plant and sanitary landfill (SLF)
proposed to be developed at Dooda Hera site is given in Table 12. The total land
requirement of GNN area for both compost plan and SLF is estimated as 44 ha.

Requirement of equipment and other facilities have been worked out according to the life
of respective item. Life of containers, pushcart, and mechanized garbage collector is
considered 5 years therefore all this equipment would have to be replaced after every 5
years as depicted in the Table. Life of carrier vehicles, loading vehicle, water tanker,
tipper, tractor cum trolley is considered 10 years, thus replacement is needed after 10 years
as shown in the table above. Life of bulldozer, land fill compactor and Weigh Bridge is 20
years, thus no need of replacement during design period.
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Table 11: Collection & Transportation Equipment Requirement for SWM in GNN Area (2011-31)

S. Item Criterion/ Assumptions 2011 2016 2021 2026 2031

No.

1 Population (no. s) Master Plan & Analysis 1,479,619 | 1,835,963 | 2,278,126 | 2,720,455 | 3,248,668

2 Sanitation worker for sweeping and drain 28 per 10000 population; additional 4,847 6,015 7,463 8,912 10,643
cleaning (no. s) 17% for leave reserve

3 Push cart for worker (no.s) 1 for 2 sweepers 2,071 2,570 3,189 3,809 4,548

4 Push cart 4 containerized (no.s) 1 for each worker; 25% more for 2,589 3,213 3,987 4,761 5,685

repairs

5 Storage bin 4.5 cum capacity - for entire 1 for 2000 persons; add 25% more for 925 1,147 1,424 1,700 2,030
population and area (no.s) repairs

6 Carriers - for entire population and area 1 for 15 containers; add 25% more for 77 96 119 142 169
(no.s) repairs

7 Coverage for primary collection (% Design criteria 50% 60% 70% 80% 100%
population)

8 Population Covered (no. s) --do-- 739,810 | 1,101,578 | 1,594,688 | 2,176,364 | 3,248,668

9 Waste generation (MT/d) --do-- 419 668 1,037 1,518 2,431

10 Mini waste collector 1.5 cum for primary 1 for 7 MT/d add 25% for repairs 75 120 188 276 441
collection (no.s)

11 Compactors (no.s) 1 for 35 MT waste per day; add for 15 24 38 55 88

25% more for repairs

Source:Analysis
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Table 12: Waste Processing and Landfill Facilities for SWM in GNN Area (2011-31)

S. Item Criterion/ Assumptions 2011 | 2016 | 2021 | 2026 | 2031
No.
[ Compost Plant (for GNN Area)
A Size of Plant
1 Expected waste generated (MT) 837 | 1,114 | 1,482 | 1,898 | 2,431
2 Biodegradable waste quantity (MT) 56 % 469 624 | 830 | 1063 | 1361
3 Capacity of plant required (MT/day) 10 years/20 years 650 900
4 Land requirement (ha) 6
B Compost Plant Equipment (for 3 sites)
6 Unit & size to be provided (units, MT) 3x200 3x300
7 Plant & machinery 3 sets 3 sets
8 Loader backhoe 3 - 3 - 3
9 Tipper 8 cum 6 - 6 - 6
10 Tractor with tipper 3 - 3 - 3
11 Water tanker (3000 litre capacity) 3 - 3 - 3
12 Computerized Weigh bridge (30 MT) 3 -
13 Other Infrastructure works As per the site requirement Yes Yes
B Sanitary Land Fill
1 Expected waste generation MT/d As per sample survey 837 | 1114 | 1482 | 1898 | 2431
2 Net compostable quantity (MT/day) 56% biodegradable 469 624 | 830 | 1063 | 1361
3 Residual from compost plant and non 10 % from compost plant + 16 % of total waste 181 241 | 320 410 | 525
biodegradable (MT/day) as inert and non-biodegradable
4 Capacity of SLF required for 20 years (MT/d) 335
5 Total volume of landfill required, m° Assume density as 850 Kg/cum 2,879,793
6 Total land area required for landfill include 38
facilities, infrastructure & buffer (ha)
7 Total land area required for compost+SLF (ha) 44
8 SLF equipment (for 3 sites)
Loader backhoe 3 3 3
Tipper 6 - 6 - 6
Bull dozer 3 - - - -
Landfill Compactor 3 - - - -
13 SLF infrastructure - As required - - - -
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S. Item Criterion/ Assumptions 2011 | 2016 | 2021 | 2026 | 2031

No.

14 Number of active years 20 years or more - - - - -

15 Closure and post closure period 25 years - - - - -

16 Operation and maintenance of primary collection 10% of capital cost - - - - -
equipment (per annum)

17 Operation and maintenance of transportation 30% of capital cost - - - - -

equipment with transfer station (per annum)

Source: Analysis

Plant & machinery of compost plant include trommel; elevator; vibro screen; gravity separator; magnetic separator; packaging sprout; drives; other

accessories and tools
Compost plant civil works include: Internal road and side drain; parking shed; guard room; compost pad; other miscellaneous like water supply, electric line,

leachate pond, storage tank, plantation, Buffer zone, tools etc

SLF infrastructure include: Internal road and drain; Plantation in buffer zone of 6/10 m width; U-shape drain; Miscellaneous; Cell construction shall comprise
of : compacted natural soil at bottom; 90-100 cm compacted clay/amended soil or GCL sheet of 7 mm thick(if suitable clay is not available); 1.5 cm HDPE
sheet; 30 cm protection silty soil/non woven geotextile sheet of 2 mm thickness; 30 cm drainage layer for leachate collection with suitable permeability ; net
waste ht 10 m; 45 cm gas collection layer; 60 cm compacted clay/amended soil or GCL sheet of 7 mm thick; 45 cm vegetation layer; passive vent system;

Leachate collection pond, and other miscellaneous facilities.
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7. Design of MSWM System for Other Towns in GDA Area

228. On the basis of design criterion, total requirement of equipment, vehicle and manpower is
worked out for the other towns of Dasna, Murad Nagar, Modi Nagar and Loni Nagar
located in GDA area for the next 20 years (2011-2031), and given respectively Table 13,

Table 14, Table 15 and Table 16.

Table 13: Collection & Transportation Equipment Requirement for SWM in Dasna (2011-31)

S. Item 2011 | 2016 | 2021 | 2026 | 2031

No.

1. Population (no. s) 33,150 | 40,342 | 49,095 | 61,923 | 78,103

2. Sanitation worker for sweeping and drain 109 132 161 203 256
cleaning (no. s)

3. Push cart for worker (no.s) 46 56 69 87 109

4. Push cart 4 containerized (no.s) 58 71 86 108 137

5. Storage bin 4.5 cum capacity - for entire 21 25 31 39 49
population and area (no.s)

6. Carriers - for entire population and area (no.s) 1 2 2 3 3

7. Coverage for primary collection (% population) 50% 60% 70% 80% | 100%

8. Population Covered (no. s) 16,575 | 24,205 | 34,367 | 49,538 | 78,103

9. Waste generation (MT/d) 9 15 22 35 59

10. Mini waste collector 1.5 cum for primary 2 3 4 6 10
collection (no.s)

11. Compactors (no.s) - 1 1 1 2

Source: Analysis

Table 14: Collection & Transportation Equipment Requirement for Murad Nagar (2011-31)

S. Item 2011 2016 2021 2026 2031

No.

1. Population (no. s) 172,941 | 197,097 | 224,628 | 289,252 | 372,468

2. Sanitation worker for sweeping and drain 567 646 736 948 1220
cleaning (no. s)

3. Push cart for worker (no.s) 242 276 314 405 521

4, Push cart 4 containerized (no.s) 303 345 393 506 652

5. Storage bin 4.5 cum capacity - for entire 108 123 140 181 233
population and area (no.s)

6. Carriers - for entire population and area 7 8 9 12 16
(no.s)

7. Coverage for primary collection (% 50% 60% 70% 80% 100%
population)

8. Population Covered (no. s) 86,471 | 118,258 | 157,240 | 231,402 | 372,468

9. Waste generation (MT/d) 49 72 102 162 279

10 Mini waste collector 1.5 cum for primary 9 13 18 29 50
collection (no.s)

11 Compactors (no.s) 2 3 4 6 10

Source: Analysis
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Table 15: Collection & Transportation Equipment Requirement for Modi Nagar (2011-31)

S. Item 2011 2016 2021 2026 2031

No.

1. Population (no. s) 103,508 | 125,786 | 152,859 | 192,810 | 243,202

2. Sanitation worker for sweeping and drain 339 412 501 632 797
cleaning (no. s)

3. Push cart for worker (no.s) 145 176 214 270 340

4. Push cart 4 containerized (no.s) 181 220 268 337 426

5. Storage bin 4.5 cum capacity - for entire 65 79 96 121 152
population and area (no.s)

6. Carriers - for entire population and area 4 5 6 8 10
(no.s)

7. Coverage for primary collection (% 50% 60% 70% 80% 100%
population)

8. Population Covered (no. s) 51,754 | 75,472 | 107,001 | 154,248 | 243,202

9. Waste generation (MT/d) 29 46 70 108 182

10 Mini waste collector 1.5 cum for primary 5 8 12 19 33
collection (no.s)

11 Compactors (no.s) 1 2 2 4 7

Source: Analysis

Table 16: Collection & Transportation Equipment Requirement for Loni Nagar (2011-31)

S. Item 2011 2016 2021 2026 2031

No.

1. Population (no. s) 227,902 | 282,227 | 349,501 | 421,,201 | 507,610

2. Sanitation worker for sweeping and drain 747 925 1145 1380 1663
cleaning (no. s)

3. Push cart for worker (no.s) 319 395 489 590 711

4. Push cart 4 containerized (no.s) 426 494 612 737 888

5. Storage bin 4.5 cum capacity - for entire 142 176 218 263 317
population and area (no.s)

6. Carriers - for entire population and area 9 12 15 18 21
(no.s)

7. Coverage for primary collection (% 50% 60% 70% 80% 100%
population)

8. Population Covered (no. s) 113,951 | 169,336 | 244,651 | 336,961 | 507,610

9. Waste generation (MT/d) 65 103 159 236 381

10. Mini waste collector 1.5 cum for primary 12 18 28 42 68
collection (no.s)

11. | Compactors (no.s) 2 4 6 8 14

Source: Analysis
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8.

229.

Infrastructure requirement for GDA area

On the basis of design criterion, total requirement of equipment, vehicle and manpower is worked out for the entire Ghaziabad Development

Authority DGA) area, which include GNN area and other towns of Dasna, Modi Nagar, Murad Nagar and Loni Nagar, for the next 20 years
(2011-31) is worked and given in Table 17. Requirement of waste processing (composting) plant and sanitary landfill (SLF) proposed to be
developed at Dooda Hera site is given in Table 18. The total land requirement of GDA area for both compost plan and SLF is estimated as 60
ha.

Table 17: Collection & Transport Equipment Requirement for SWM in GDA Area (2011-31)

S. Item Criterion/ Assumptions 2011 2016 2021 2026 2031

No.

1 Population (no. s) Master Plan & Analysis 2,017,120 | 2,482,077 | 3,054,209 | 3,686,650 | 4,450,051

2 Sanitation worker for sweeping and drain 28 per 10000 population; additional 17% 6608 8131 10005 12079 14578
cleaning (no. s) for leave reserve

3 Push cart for worker (no.s) 1 for 2 sweepers 2824 3475 4276 5162 6230

4 Push cart 4 containerized (no.s) 1 for each worker; 25% more for repairs 3530 4344 5345 6452 7788

5 Storage bin 4.5 cum capacity - for entire 1 for 2000 persons; add 25% more for 1261 1551 1909 2304 2781
population and area (no.s) repairs

6 Carriers - for entire population and area 1 for 15 containers; add 25% maore for 105 129 159 192 232
(no.s) repairs

7 Coverage for primary collection (% Design criteria 50% 60% 70% 80% 100%
population)

8 Population Covered (no. s) --do-- 1008060 | 1489246 | 2137946 | 2949320 | 4450051

9 Waste generation (MT/d) --do-- 571 904 1391 2058 3330

10 Mini waste collector 1.5 cum for primary 1 for 7 MT/d 102 161 248 368 595
collection (no.s) add 25% for repairs

11 Compactors (no.s) 1 for 35 MT waste per day; add for 25% 20 32 50 74 119

more for repairs
Source: Analysis
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Table 18: Waste Processing and Landfill Facilities for SWM in GDA Area (2011-31)

ltem

Criterion/ Assumptions

2011

2016

2021

2026

2031

Compost Plant (for GNN Area)

Size of Plant

Expected waste generated (MT)

1,141

1,987

3,330

Biodegradable waste quantity (MT)

56 %

639

1,113

1,865

Capacity of plant required (MT/day)

10 years/20 years

Land requirement (ha)

Compost Plant Equipment (for 3 sites)

Unit & size to be provided (units, MT)

Plant & machinery

Loader backhoe

olo|N|o|m|hlwN k> —Zz »n
o

Tipper 8 cum

Tractor with tipper

Water tanker (3000 litre capacity)

Computerized Weigh bridge (30 MT)

Www|oo|w

1 WwWwo|w

| WW|o|Ww

Other Infrastructure works

As per the site requirement

Sanitary Land Fill

Expected waste generation MT/d

As per sample survey

1,141

1,506

1,987

2,573

3,330

Net compostable quantity (MT/day)

56% biodegradable

639

843

1,113

1,441

1,865

Residual from compost plant and non
biodegradable (MT/day)

10 % from compost plant + 16 % of total waste
as inert and non-biodegradable

246

325

429

556

719

Capacity of SLF required for 20 years (MT/d)

455

Total volume of landfill required, m®

Assume density as 850 Kg/cum

3,909,351

Total land area required for landfill include
facilities, infrastructure & buffer (ha)

52

Total land area required for compost+SLF (ha)

60

SLF equipment

Loader backhoe

3

Tipper

6
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S. Item Criterion/ Assumptions 2011 | 2016 | 2021 | 2026 | 2031
No.
Bull dozer 3 3 3 3 3
Landfill Compactor 3 3 3 3 3
13 SLF infrastructure - As required - - - -
14 Number of active years 20 years or more - - - - -
15 Closure and post closure period 25 years - - - - -
16 Operation and maintenance of primary collection 10% of capital cost - - - - -
equipment (per annum)
17 Operation and maintenance of transportation 30% of capital cost - - - - -

equipment with transfer station (per annum)

Source: Analysis

Plant & machinery of compost plant include trommel; elevator; vibro screen; gravity separator; magnetic separator; packaging sprout; drives; other
accessories and tools

Compost plant civil works include: Internal road and side drain; parking shed; guard room; compost pad; other miscellaneous like water supply, electric line,

leachate pond, storage tank, plantation, Buffer zone, tools etc

SLF infrastructure include: Internal road and drain; Plantation in buffer zone of 6/10 m width; U-shape drain; Miscellaneous; Cell construction shall comprise
of : compacted natural soil at bottom; 90-100 cm compacted clay/amended soil or GCL sheet of 7 mm thick(if suitable clay is not available); 1.5 cm HDPE
sheet; 30 cm protection silty soil/non woven geotextile sheet of 2 mm thickness; 30 cm drainage layer for leachate collection with suitable permeability ; net
waste ht 10 m; 45 cm gas collection layer; 60 cm compacted clay/amended soil or GCL sheet of 7 mm thick; 45 cm vegetation layer; passive vent system;

Leachate collection pond, and other miscellaneous facilities.
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G.

230.

Capital Investment Requirement:

Total infrastructure requirement for 20 years with base as 2011 and design year as 2031 is
shown in Table 11, Table 12, Table 13, Table 14, Table 15, Table 16, Table 17, and
Table 18, respectively for GNN Area, Dasna, Murad Nagar, Modi Nagar, Loni Nagar and
GDA area. Cost estimates (based on the block costs and subjected to change after detailed
site surveys) are shown in the following Table 19 for GNN area and Table 20 for entire
GDA Area. Cost of land has not been included presuming that land should be provided
free of cost. The total requirement is estimated as Rs. 1926.9 million for GNN Area, and
Rs. 2444.9 million for entire GDA Area including GNN. This is excluding contingencies.
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Table 19: Capital Investment Requirement for GNN MSWM System (2011-31)

S. Item 2011-15 2016-20 2021-25 2026-30 Total

No.

A Collection and Transport No. Amount | No Amt. No. | Amt. No. | Amt. No. Total
Equipment (Rs (Rs (Rs. (Rs. Amt.

million) million) million) million) (Rs
million)

1 Containerized push carts with 2,589 18.1 | 3,213 22.5 | 3,987 27.9 | 4,761 33.3 | 14,550 101.8
accessories @ Rs 7,000 each

2 Dumper placer containers 4.5 cum 925 37.0 | 1147 459 | 1424 57.0 | 1,700 68.0 | 5,196 207.9
@ Rs 40,000 each

3 Dumper placer carriers @ Rs 1.2 77 92.4 19 22.8 | 100 120.0 42 50.4 238 285.6
million each

4 Mechanized mini garbage collectors 75 37.5 120 60.0 188 94.0 | 276 138.0 659 329.5
@ Rs0. 5 million

5 Transport Compactor(14 cum) @ Rs 15 39.0 9 23.4 14 36.4 41 106.6 79 205.4
2.6 million

A Total 3,681 224.0 | 4,508 174.6 | 5,713 335.3 | 6,820 396.3 | 20,722 1,130.2

B Processing Plant

B1 | Equipment

1 Loader Backhoe @ Rs 2.0 million 3 6.0 - - 3 6.0 - - 6 12.0

2 Tipper @ Rs 1.2 million 6 7.2 6 7.2 - - 12 14.4

3 Tractor with tipper @ Rs 0.8 million 3 24 - - 3 24 - - 6 4.8

4 Water tanker 3000 litre @ Rs 0.3 3 0.9 - - 3 0.9 - 6 1.8
million

5 Weigh bridge 30 MT 3 4.5 - - - - - - 3 4.5
@ Rs 1.5 million

6 Other plant and machinery related LS 60.0 - - - - - - - 60.0
with compost plant for 3 units at
three different sites

Bl | Total 81.0 - - 15 16.5 33 97.5
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S. Item 2011-15 2016-20 2021-25 2026-30 Total
No.
B2 | Infrastructure works LS 60.0 - - - - - - 60.0
@ Rs 20.0 million for each of three
sites
B Total (B1+B2) 141.0 16.5 157.5
C Land Fill Site
C1 Equipment
1 Loader Backhoe 3 6.0 3 6.0 6 12.0
2 Bulldozer @ 6.0 million 3 18.0 - - - - - - 3 18.0
3 Land Fill Compactor 3 10.5 - - - - - - 3 10.5
@ 3.5 million each
4 Tipper 6 7.2 - - 6 7.2 - - 12 14.4
Cl | Total 15 41.7 9 13.2 24 54,9
C2 | Land fill site development @ 494.3 - - - - - - 494.3
334056
sqm cell
area @ Rs
1300
(2) other
LS
Rs 20.0 mn
for each site
C2 | Total 494.3 - - - - - - 494.3
C Total(C1+C2) 536.0 13.2 549.2
D Construction of ward offices LS 40.0 40.0
@ Rs 0.5 million each for 80 wards
E Construction of Transfer station @ LS 50.0 50.0
0.1 million for each zone
Grand Total (A+B+C+D+E) 991.0 174.6 365.0 3963 1,926.9

Source: Analysis
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Table 20: Capital Investment Requirement for MSWM System in GDA Area (2011-31)

S. Item 2011-15 2016-20 2021-25 2026-30 Total

No.

A Collection and Transport No. Amount No Amt. No. | Amt. No. | Amt. No. Total
Equipment (Rs (Rs (Rs (Rs Amt.

million) million) million) million) (Rs
million)

1 Containerized push carts with 3,530 24.7 | 4,344 30.4 | 5,345 37.4 | 6452 45.2 | 19,671 137.7
accessories
@ Rs 7,000 each

2 Dumper placer containers 1,261 50.4 | 1551 62.0 | 1,909 76.4 | 2304 922 | 7,025 281.0
4.5 cum
@ Rs 40,000 each

3 Dumper placer carriers 105 126.0 24 28.8 135 162.0 57 68.4 321 385.2
@ Rs 1.2 million each

4 Mechanized mini garbage 102 51.0 | 161 80.5 | 248 1240 | 368 184.0 879 439.5
collectors
@ Rs 0.5 million

5 Transport Compactor(14 cum) 20 52.0 12 31.2 38 98.8 26 67.6 96 249.6
@ Rs 2.6 million

A Total 5,018 304.1 | 6,092 232.9 | 7,675 498.6 | 9,207 457.4 1 27,992 | 1,493.0

B Processing Plant

B1 | Equipment

1 Loader Backhoe 3 6.0 - - 3 6.0 - - 6 12.0
@ Rs 2.0 million

2 Tipper @ Rs 1.2 million 6 7.2 6 7.2 - - 12 14.4

3 Tractor with tipper @ Rs 0.8 3 2.4 - - 3 2.4 - - 6 4.8
million

4 Water tanker 3 0.9 - - 3 0.9 - 6 1.8
3000 litre @ Rs 0.3 million

5 Weigh bridge 30 MT 3 4.5 - - - - - - 3 4.5
@ Rs 1.5 million

6 Other plant and machinery related LS 60.0 - - - - - - - 60.0
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S. Item 2011-15 2016-20 2021-25 2026-30 Total
No.
with compost plant for 3 units at
three different sites
B1 | Total 81.0 - - 15 16.5 33 97.5
B2 | Infrastructure works LS 60.0 - - - - - - 60.0
@ Rs 20.0 million for each of the
three sites
B Total (B1+B2) 141.0 16.5 157.5
C Land Fill Site
C1l | Equipment
1 Loader Backhoe 3 6.0 3 6.0 6 12.0
2 Bulldozer @ 6.0 million 3 18.0 - - - - - - 3 18.0
3 Land Fill Compactor @ 3.5 3 10.5 - - - - - - 3 10.5
million each
4 Tipper 6 7.2 - - 6 7.2 - - 12 14.4
Cl | Total 15 41.7 9 13.2 24 54.9
C2 | Land fill site development (1)453485 649.5 - - - - - - - 649.5
sgm cell area
@ Rs 1300
(2) other
LS
Rs 20.0 mn
for each site
C2 | Total 649.5 - - - - - - 649.5
C Total(C1+C2) 691.2 704.4
Grand Total (A+B+C)
D Construction of ward offices LS 40.0 40.0
@ Rs 0.5 million each for 80
wards
E Construction of Transfer station LS 50.0 50.0
@ 10.0 million for each zone
Grand Total (A+B+C+D+E) 1226.3 232.9 498.6 457.4 2444.9

Source: Analysis
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231.

232.

233.

234.

235.

236.

Vill. OPERATION AND MANAGEMENT GUIDELINES

Guidelines for Quantification and Characterization Survey

The information on the quantity of waste generation and disposal, nature of wastes, its
composition, physical and chemical characteristics are the basic needs for planning and
designing of solid waste management system.

For quantification of waste, weighment exercise should be carried out by collecting
representative samples from various waste generating sources such as residential -HIG,
MIG, LIG, and slums, commercial -shops, hotels/restaurants and other bulk generating
waste from horticulture, fruits and vegetable yards, markets etc.

For assessing the collection and transportation efficiency, weighing of waste reaching at
the disposal point for seven consecutive days is another important field investigation. In
case of well managed system, there should not be any significant difference in quantities
of generation, collection, transportation and disposal but a huge difference could be found
when the system is inefficient.

Characterization of waste is required to be carried out to know the physical and chemical
characteristics of the waste. For correct assessment of Physical and chemical composition
it is important to collect a reliable and representative composite sample by using
quartering method. Waste collected from various similar types of locations will be mixed
and then quartered. One sample per day for a particular type of location should be
collected for physical and chemical parameters. The process should be repeated for seven
consecutive days.

Following physical characteristics should be analyzed:

(i) Identification of individual components / constituents of the solid waste like food
and fruit waste, paper and packaging material, plastic and polythene, textile and
clothes, rubber and leather, wood, glass, metals , horticulture waste, inert etc.

(i) Moisture content

(iii)  Density of solid waste both at source and at disposal place

(iv) Source wise generation quantity on basis of representative sample surveys
(v)  Actual weighment of waste quantity reaching at disposal place

Following chemical characteristics should be analyzed:

(1)  Moisture ( loss at 105 deg C for 1 hour)
(i)  Volatile matter ( additional loss on ignition at 950 deg. C )
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(iti)  Ash content

(iv) Fixed carbon, Potassium, Phosphorous, Nitrogen
(v) C/Nratio

(vi) Calorific Value (Kcal/kg)

(vii) The quantification and characterization survey should be carried out by some
experienced agency under supervision of City Corporation.

Waste Storage System

The size of the storage bin and community bin should be adequate to hold the waste,
generated in 24 hours with 100% spare capacity to meet any unforeseen delay in clearance
or unanticipated extra waste.

The locations where the containers are placed should be grouped into four categories, such
as (i) to be cleared more than once a day (ii) to be cleared once a day (iii) to be cleared on
alternative days or twice a week (iv) to be cleared once a week. Suitable transport
arrangement should be made for each category of containers.

Each premise holder should be asked, not to throw any solid waste in their neighborhood,
on the streets, open space, vacant plots, drains etc.

Premise holders should be asked to (a) keep wet/biodegradable waste in covered
containers and (b) dry/recyclable waste in another container/ bag.

Vegetable markets produce large volumes of solid waste. Depending on the size of the
market, GNN should provide large containers with lids or skips for the storage of market
waste at suitable location within or near the market.

Medical institutions should be asked to keep colour coded bins or bags for the storage of
bio medical waste (body parts, soiled bandages, used injections, syringes) and disposed off
at their level. The mouth of the polythene bags containing bio-medical bags should be
removed from the wards, theatres, dressing rooms etc and stored in a safe place in a
packed condition for safe disposal. Another container with a lid for storage of food waste
and other waste fit to be disposed off into the municipal domestic stream should be
separately kept and handed over to GNN waste collector or disposed off in the nearby
community bin, as the case may be.

Construction waste should be stored until removed only within the premises of the
building or into containers which should be provided by GNN on rent. In exceptional
cases, where containers can not be provided, then such waste could be allowed to be stored
on temporary basis on private or public land for specific period in a proper manner
keeping environmental safety in mind and after obtaining written permission of the GNN
and depositing requisite fees for some definite time period.
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Collection

Every waste generator, (individual or bulk) should handover the waste to waste collector
or deposit waste in nearby community bin, provided by the Nagar Nigam.

Each worker should be given a fixed area or beat from which to collect the
domestic/commercial waste. The worker should ring the bell or blow the whistle
announcing his arrival at the place of work. The people should be directed that on hearing
the bell or whistle they should put their domestic biodegradable waste into the handcart of
worker or handover the waste to him/her.

As there is shortage of workers and design of pushcart is also faulty, therefore door step
collection of waste could be arranged either by arranging 4/6 containerized push cart or
through mini waste collectors, which could carry up to 1.5 cum of waste in one trip. The
mini waste collectors have compartments for segregated waste, use hydraulic system for
direct unloading into truck/tipper/compactors and are able to cover areas with narrow
roads. These vehicles should ply within the city and should unload the collected waste to
heavy vehicles parked at recyclation centre cum transfer station.

Mini waste collectors could either be operated by Nagar Nigam staff or given to
NGO/Private entrepreneur for operation and maintenance on contract basis, for which
proposals from experienced entrepreneurs should be invited.

Proposals should be invited in single stage two envelope open bid system (first envelope
for earnest money and for technical bid and second for financial bid). Terms and
conditions like qualification criteria; scope of work; area to be covered; unit rate for
quotation; whether GNN resources are to be used or own; operation and management
methodology; role of GNN; payment conditions; penalty provisions etc should be
carefully decided and clearly mentioned in the bid document to ensure participation of
experienced and resourceful firms. The selected person/firm should be authorized to buy
all kind of recyclable components at minimum unit rate. He should also be allowed to
recover service charges if any. The selected entrepreneur should be given some area on
pilot basis, which should be extended if performance is found satisfactory, for which
contract document should have specific reference.

Hospitals/primary health centers should be asked to make their own arrangement for
collection and disposal of hazardous medical waste. Separate vehicles should be used for
biomedical hazardous waste collection and transportation. Nagar Nigam is only required
to accept non-hazardous waste from medical institutions in separately stored bins.

Nagar Nigam should actively associate Resident associations, trade & street associations,
Community based organizations, NGOs like RSPN in the awareness campaign to motivate
people for source segregation and handing over waste to designated collector or deposit in
nearby community bin. City Corporation should arrange to collect from these community
bins on day to day basis.
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The shops and establishments normally open after 9 AM. These timings do not
synchronize with the work schedule of workers. The shops/establishment occupiers should
be asked to store waste in two bins and waste collectors should collect the waste after
opening of the premises.

Nagar Nigam should use separate vehicles- open tippers, tractors for removal of
construction waste on cost recovery basis. The charges should be fixed on per trip basis.
The debris so collected should be used for reclaiming of areas, filling depression areas and
also as daily cover at dumping sites for which advance planning should be made.

Street Sweeping and Drain Cleaning

Entire area of city should be divided into three categories- (i) Important areas having lot of
habitation and commercial activities on both the sides or on either side of the street,
requiring daily cleaning (ii) less important areas without any habitation which do not
require daily sweeping and could be considered for periodical cleaning like on alternated
day/ twice a week or weekly basis depending upon the requirement and (iii) Open spaces,
drains, rivers and unserviced areas, which should be cleaned in a periodically manner to
keep these areas clean from aesthetic and hygienic point of view.

Working norms for sweepers should be prescribed depending upon the road width and
density of the area. For Ghaziabad, it is suggested to adopt as per government norms as 28
sweepers per 10000. A list of all roads, streets, to be cleaned should be prepared and each
worker should be told about the road boundaries he/she has to clean according to the
prescribed work norms.

Sweeping should be done on all seven days of a week. Rotational off should be
implemented instead of weekly off or additional staff could be engaged in lieu of weekly
holidays or workers could be given half day leave on two days in lieu of one additional
working day.

Appropriate tools should be provided to sweepers to ensure that the sweepers are able to
work conveniently. It is suggested to procure 4/6 containerized push carts and use on pilot
basis. Further decision should be taken by the city corporation after reviewing the
performance of the new equipment and acceptability by workers.

Drain abutting footpaths/lanes of shallow depth (up to 60 cm depth) should be cleaned by
the sweepers but deeper drains should be cleaned by drain cleaners. Each drain cleaner
should be given separate length of drain and work of every individual should be
monitored. Drain cleaners should be given with all necessary tools like spade, shovels,
hand gloves, mouth masks, gum boots, seamless push carts.

For the facility of the citizens to dispose off their waste in hand such as used cans of soft
drinks, used wrappers etc litter bins should be provided in all the market places, places of
public gathering and on all the important roads at reasonable distance. The litter bins
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should be created at no cost to the City Corporation by involving the private sector and
giving them advertisement rights on the bins or allowing them to use their firm’s name for
specified period.

The removal of waste from these litter bins should be done by the sweepers during their
street cleaning operations. No litter bins should be provided without regular emptying
arrangement.

Daily reporting about number of workers present, absent, area cleaned, remained
unattended, specific complaints attended/ unattended etc should be prepared and submitted
to division head.

Sweepers and supervisors are less in number, so strength need to be increased to cover
unserviced and new areas. If more workers cannot be mobilized, City Corporation should
consider entrusting the sweeping and drain cleaning work of some new areas to private
entrepreneurs on contract basis. Contract conditions should be explicit and clear that the
entrepreneur would be required to arrange necessary tools, mobilize required manpower
and undertake the work for all seven days of week. The payment could be considered on
per sqm area basis.

Transport System

Route chart showing route, location, time of arrival at spot and type of community bins
and pits to be emptied by each vehicle in every trip should be prepared and followed by
avoiding zigzag movement of the vehicle.

Old heavy transport vehicle should be operated and maintained by City Corporation till
they outlive their life.

Reassessment of every old vehicle to analyze waste carrying capacity, fuel consumption
and functionality of hydraulic system is required. If any vehicle has outlived economic
life, same should be auctioned and replaced by new vehicle.

Annual service maintenance contract should be executed for all new vehicles for better
operation and maintenance.

Recyclation Centre cum Transfer station should be identified near the city. This place
would be used for two purposes- (i) sorting and storing of recyclable products and (ii) as a
transit point for receiving, transferring the waste to respective vehicle according to
category of waste.

After sorting and removal of recyclable products at the recyclation centre, remaining waste
should be transported through heavy vehicles depending upon the category of waste. If the
waste is of biodegradable nature, vehicle should be sent to processing plant site otherwise
it should be sent to disposal point. Each heavy vehicle should ply between transfer station
to disposal point and make minimum 3 trips per day.
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Complete record should be kept at the recyclation cum transfer station and
processing/disposal site, like vehicle number, time of arrival and departure, whether
full/half empty/ empty, km readings.

Part of collection and transportation work could be entrusted to private entrepreneur. The
private entrepreneur would be responsible for arranging suitable number of vehicles and
mobilizing required manpower. Nagar Nigam should only supervise and monitor the
performance of private entrepreneur.

Processing Plant

UP Jal Nigam has already identified a firm for setting up processing plant on DBOMT
basis at Dooda Hera site. As the space availability at this site is not sufficient for entire
waste of GDA area, therefore two more sites would be required in north and East side of
the Ghaziabad. It is recommended to identify suitable sites and develop those sites also on
DBOMT basis. Guidelines are given in following sections.

Production of quality product and marketing both are crucial aspects for success of the
processing plant, therefore it is suggested to entrust the processing plant on turnkey basis
to private entrepreneur for designing, building, operating and managing for minimum 10
years, thereafter the management of the plant could either be transferred to GNN or could
be extended on mutually agreed terms.

Draft bid document should be prepared by professional consultant on the basis of three
envelope open tendering system. Finalization of bid document and selection of suitable
entrepreneur should be done by a committee in a transparent manner within a limited time
frame. Bid should have complete information such as qualification criteria, scope of work,
employer’s requirement, specification, price bid form with clear offer terms (whether rates
should be on raw quantity or on quantity of final product), payment conditions,
verification mechanism, quality assurance guidelines, penalty provisions, operation and
maintenance terms with any scope of extension, transferring mechanism, training schedule
etc.

Private entrepreneur should be responsible for obtaining all required legal clearances from
concerned government agencies with assistance from GNN.

Processing plants are not profit centers, therefore available useful information/facilities
should be provided to entrepreneur to make the project attractive, such as:

(i)  Quantity of waste generation, composition, sources etc. (If some information is not
available or some doubt on veracity, it should be clearly mentioned).

(i)  Information should be given about the availability of site, location, title, possible
date of possession, land use details etc and also employer’s expectations from the
prospective agency.
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(iii)

(iv)

v)

Provide information about supply of minimum waste quantity at the plant site free
of cost on daily basis (If segregated waste is possible, mention it, otherwise mention
clearly about mixed waste).

Decision of selection of appropriate processing technology should be left on the
entrepreneur rather than suggesting for any specific technology.

If possible buy back facility of certain quantity of final produce at pre-decided rate
should be committed. This facility, if provided would attract more prospective
entrepreneur.

The selected agency should operate and maintain the plant as per the guidelines given
below:

(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

Step 1, Visual Inspection: Raw waste would be transported to plant site free of cost,
which should be visually inspected and big objects such as tyres, cloths etc should
be removed. After it is found suitable, it should be weighed in presence of
authorized person. The weight taken and recorded should be used for making the
payment to the plant operator if tipping fee is decided on raw waste basis.

Step 11, Sanitization: Material should be sprayed with water and inoculums to fasten
the digestion.

Step 11, Digestion: Material should be taken to compost pad and piled up in form of
windrows, where under Sun drying and turning after regular interval moisture loss
and volume reduction shall take place. First phase of digestion should be over
within 28 days

Step 1V, Coarse segregation: Digested material should be taken to segregation plant
for size wise separation i.e. 35/16 mm trowels. Rejects coming from plant should
mostly be metals, plastics and other inorganic material, which should be removed.

Step V, Curing section: Useful organic fraction should be kept in curing section for
10-15 days for further stabilizing of material.

Step VI, Refinement section: Material from curing section should be fed to
refinement line to further segregate organic from inorganic material till heavy
impurities are completely separated out and final useful product of proper size is
available.

Step VII, Quality section: Final material free from any inorganic particle should be
tested and quality assured. Admixture should be added for improving the quality of
final product.

85



276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

(viii) Step VIII, Packaging: Tested material to be packaged as per demand of market. The
weight of ready material should be taken if the tipping fee is decided on final
product basis.

Controlled Dumping Site

Existing site at Sai Upvan is presently an open dump site but is proposed to be operated
and managed as controlled dump site by following certain operation and management
guidelines as given below:.

Only municipal solid waste should be accepted.

Operating hours should be according to collection schedules and operating hours of
landfill equipment operators. Night operations should not be allowed.

All scattered waste should be brought over the existing heap. The existing waste heap
should be covered with intermediate layer of 30 cm loose inert material available at the
site and pressed with bulldozer (at least 6 passes in both directions by sprinkling water) to
compress up to 20 cm compacted depth, thereafter site is ready for accepting fresh waste.

Vehicles entering to the facility should be visually inspected, registered, before proceeding
to the working area. Waste should be unloaded only at the working area/face under
supervision.

Waste should be spread and compacted in layers but should not be more than 1m after
compaction before inert layer should be laid. Compaction of the waste should be on a
slope of 20-30% and worked out from the bottom of the slope to the top.

A Soil cover of inert material of at least about 15 cm thick should be placed over the waste
and compacted, preferably at the end of each day or after compacted waste of 1 m height.
Daily cover material should be provided near the disposal area to facilitate covering of the
waste.

Inactive areas should be covered with an intermediate cover of at least 1ft or 0.30 m.

Site personnel should record all pertinent information such as vehicle number, trip
number, time of entering and exit, kilometre reading, name of the driver, number of
personnel, visual remarks about filled/unfilled nature of the vehicle , occurrence of any
special incident, such as fire, accident, spills, unauthorized loads etc.

Rag picking should be allowed only under control conditions so that routine operations are
not disrupted.
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Trained supervisors should supervise site operations. The operation guideline manual
should be available to guide field personnel.

Sanitary Land Fill Site

It is proposed to develop a new disposal site as sanitary landfill site. Following operation
and management guidelines should be followed:

(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

(ix)

The site should be designed and developed as per international standard for
minimum design period of 20 years. The site should finally be selected and
developed after it fulfils specific criteria and provisional no objection certificate is
issued from regulatory agencies especially from Hindon Airport Authority and UP
State Pollution Control Board.

Site specific data such as topographic, social and environment survey details,
geotechnical analysis report, EIA and EMP reports, detail design, operation and
management guidelines including daily reporting format should be available at the
site.

Only residual from processing plants and non-biodegradable waste should be
accepted. No toxic or hazardous waste should find access to the site.

Operating hours should be according to operating hours of landfill equipment
operators. Night operations should not be allowed except in emergency situation.

Vehicles entering to the facility should be visually inspected, registered, before
proceeding to the working area. Waste should be unloaded only at the working
area/face under supervision.

Waste should be spread and compacted in layers but should not be more than 1m
after compaction before inert layer should be laid. Compaction of the waste should
be on a slope of 20-30% and worked out from the bottom of the slope to the top.

A Soil cover of inert material of at least about 15 cm thick should be placed over the
waste and compacted, preferably at the end of each day or after compacted waste of
1 m height. Daily cover material should be provided near the disposal area to
facilitate covering of the waste.

Inactive areas should be covered with an intermediate cover of at least 1ft or 0.30 m.

Site personnel should record all pertinent information such as vehicle number, trip
number, time of entering and exit, kilometer reading, name of the driver, number of
personnel, weigh bridge record, visual remarks about filled/unfilled nature of the
vehicle, visitor, any complaint , occurrence of any special incident, such as fire,
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(xi)

accident, spills, unauthorized loads etc.

Rag picking should not be allowed.

Trained supervisors should supervise site operations. The operation guideline
manual should be available to guide field personnel.

(xii) All necessary quality control measures such as ground water quality, air quality and

noise control should be periodically checked and properly recorded.

Monitoring Guidelines

For effective monitoring of solid waste management system, daily report format should be
filled up, by literate supervisor:

(i)

(i)

(iii)

Collection of waste:

Total number of (category wise) workers

Number of workers actually present

Number of workers absent

Areas left unattended

Arrangements prepared/ proposed for clearing the block log

Inspection by supervisors for sweeping and primary collection

Number of persons required to supervise

Number of workers supervised

Number of cases, performance found satisfactory and not found satisfactory
Action taken or proposed to be taken

Inspection of bulk community waste storage sites

Number of sites in the area under charge

Number of sites inspected

Number of sites well maintained

Number of sites found ill maintained

Action taken

Number of unauthorized sites or waste disposal sites identified during the field
visits

Action taken
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(iv) Inspection of silt /construction waste sites

e Number of silt/construction waste site inspected

e Number of sites where silt/construction waste was found unattended
e Number of sites where construction waste was found unauthorizedly
e Action taken

(v)  Transportation of waste

e Number and type of vehicle/equipment to report for duty

e Number and type of vehicle/equipment actually reported for duty
e Breakdown reported during the day

e Number of trips made to transit point by each vehicle

e Number of trips made to disposal point by each vehicle

e Number and type of bins cleared during the day

e Number and type of bins remain uncleared

e Arrangement for clearing the backlog

(vi) Quantities of waste transported

o Number of vehicles deployed during the day

e Number of trips made by each vehicle up to transit point/disposal point
¢ Quantity of waste transported by each vehicle

o Number of vehicles which did not make adequate trips

e Number of vehicles which carried less garbage

e Action taken or proposed to be taken against defaulters

(vii) Inspection of processing site

e Whether the plant is functioning properly

e Whether it received the garbage as prescribed

e Whether the site is properly maintained and waste stacked properly
e Quantity of desired material produced during last week

e Quantity of produce sold during the week

e Quantity of end product in stock

e Any irregularity noticed

e Action taken

(viii) Inspection of waste disposal site

¢ Name of the site inspected
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Whether all the staff is present on duty

Whether the required machinery is available on site all the days
Whether the approach road and internal roads are proper
Whether the weigh bridge is functional and properly used

What is the quantity of waste received at the site on the day and during last
week

Whether the entire waste was spread, compacted and covered on same day
Number of vehicles and hours used for leveling and managing the site
Deficiencies noticed

Remedial action taken or proposed to be taken

(ix)  Monitoring of the trips at the disposal site

Vehicle number and name of the driver
Arrival time of the vehicle

Trips made including this trip

Waste source and route number
Weight of waste in MT

Deficiencies noticed

Action taken

(x)Monitoring of complaints: All complaints regarding SWM services should be registered
at the relevant office and monitored daily.

Recovery of additional cleaning service/ penalty charges

1. Name of area
2. Places visited
3. Additional charges recovered — nos --- amount ------
From households
From shops
From other establishments
From road side vendors, eating joints
Others
Total
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IX.. ISWM DEVELOPMENT - IMPLEMENTATION OPTIONS

Introduction

The previous chapters have all dealt with individual components in the SWM system viz;
generation, collection, transportation & disposal. This chapter attempts to study an
integrated SWM approach with a plan year 2031. To achieve an optimum solution, it is
essential to build up a suitable system along with public participation. The extent of
public involvement possible to achieve these goals should be gauged from the results of
the Willingness to pay survey which should be undertaken by GNN. The broad possibility
of private participation to achieve these goals has also been explored.

Optimal Design of System Elements

Situation analysis of the existing solid waste management system has elucidated the
exigency in improvement and identification of an appropriate system through an integrated
approach. Solid Waste Management System is an integral part of community life and the
system takes its shape as per the need, available resources, technological development and
recognition of its importance by the community. An inappropriate system poses significant
risks and adverse impacts on health, environment and aesthetics. An overview of these
impacts is depicted in Figure 3. The various system elements, viz. collection, storage,
transportation, processing and disposal require formulation after adoption of an integrated
approach. The system requires to be appropriately designed for collection, storage and
transportation, the entire quantity of solid waste generated in the contributing area for its
processing and disposal through sanitary land filling.

There can be several feasible alternatives for the various system elements. An assessment
of the alternatives is, therefore, essential to arrive at the most appropriate technology to
minimize adverse impacts and maximize social benefits through enhanced economic
impacts.

Solid Waste Management system being an ongoing process, large material handling
system requires long term designing in order to develop a resource allocation plan over a
long range. A systems analytic approach is adopted to suit local conditions.
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Figure 3: Risks Associated with Solid Waste Management

RISKS ASSOCIATED WITH SOLID WASTE MANAGEMENT

HUMAN HEALTH RISKS AESTHETIC
T RISKS
Diseases caused by ENVIRONMENTAL RISKS
pathogenic organisms and Odor
irus Visual
Diseases caused by Insect/ Litter
rodents vectors
Diseases caused by Water
pollution LAND POLLUTION WATER POLLUTION AIR POLLUTION
Diseases caused by Air
pollution Pathogenic organisms | |Organic acids Toxic heavy Methane
Insect / rodents vectors | [metal Carbon, sulphur &
Toxic chemicals Nitrogenous compounds Nitrogen dioxide
Heavy metals Sulfides of iron and Hydrogen sulphide
manganese IAmmonia Particulates
Pathogenic organisms Aero pathogens
Sulfur dioxide

(Source: Policy Guidelines for Control of Environmental Pollution in Urban Areas of Developing
Countries)

293. After the selection of an appropriate system alternative, the development of long term plan

C.

for the selected alternative is expounded.

Evaluation of Appropriate Methodology for Solid Waste Management

294. Feasible methodology have been developed and assessed in keeping with the “Policy

Guidelines for the Control of Environmental Pollution in Urban Areas of Developing
Countries” published by UNEP in 1985, Supreme Court Guidelines 1999 and MSW
(M&H) Rules, 2000.

Development of methodology

295. The criteria suggested in the policy guidelines are adopted for developing methodology for

collection, storage, transportation, and disposal. The following aspects have also been
considered to account for the conditions specific to Ghaziabad Nagar Nigam. Itis
desirable to reduce the waste quantity requiring disposal thereby reducing the space
requirement at the landfills. This can be achieved by recycling and processing of waste
before its disposal.

296. Some special type of waste from Hotel/restaurant waste/ fruit and vegetable

yard/horticulture/ marriage halls/ community centers/ bus stand/ railway stations/slaughter
house which are by and large bio-degradable in nature can be collected separately and
taken to the processing plant, especially compost plant. This waste need not to be allowed
to get polluted by mixing with balance waste. Construction waste and debris can be used
as filling material for depression areas/reclamation / inert material for covering of waste at
the day end.
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According to MSW (M&H) rule 2000, the biodegradable waste should be processed by
composting, vermi composting or any other technology for stabilization of wastes.

Irrespective of the method and extent of resource recovery, sanitary land filling requires
provision of compaction & cover material over the deposited waste. The cover material for
the landfill can be conveniently obtained by blending soil. If sufficient quantity and
suitable quality of soil is not available, then alternatively, any inert material such as
construction and demolition waste may be used as cover material.

While identifying various alternatives, resources available with the existing system such as
storage bins, vehicles, space available at the existing landfills and other future processing
options especially compost plants have been considered. Past experience of use of various
methods, equipments and procedures along with operating conditions have been
considered.

Suitable criteria for Solid Waste Management

The suitable criteria are described as follow:

Health Risks

Solid waste management system is designed to handle non-hazardous, non-infectious
wastes generated from residential and commercial establishments. However, the system
handles all types of solid waste deposited in the community bins located at various places
in the GNN area. The wastes may contain animal and poultry wastes. It is noticed that
waste is mixed with biomedical waste, small scale industrial solid waste, slaughter house
waste. It is also observed that night soil is mixed in areas with high population density,
especially in slums area (due to the practice of defecation in the open). When solid waste
is mixed with these ingredients it is likely to have an adverse effect on human health due
to presence of pathogens & toxic ingredient. When this type of waste heaped on land is not
removed regularly, flies, mosquitoes, rodents, etc. remain on these heaps and spread
various type of disease health hazard. Pathogens can also be carried along with the
leachate to surface water by run off. Airborne bacteria may be a risk to human health.

Environmental Risks

The existing practices of solid waste management are responsible for environmental
pollution. The present dumping site near Sai Upvan Nallah that ultimately connects to
Hindon River is not at all suitable and its situation near the drain/water body is a source of
environmental pollution. The site is being used for crude dumping. The waste is spread
with the help of bulldozer, poclain and excavator cum loader and not covered even with
inert material. During the Monsoon season, the piled up waste gets washed away thus
directly causing water and environmental pollution. There is a tendency to burn the waste
at dumping site, which is responsible for air pollution. The air pollution is also caused due
to fugitive emission because of wind blowing away the light particles of the waste material
that remains in the air, exhaust from vehicles at the land fill and escape of gas generated
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during decomposition of waste. The storage of solid waste in open spaces in the collection
area or own dumping of solid wastes at the landfill is a source of air pollution and water
pollution though leachate. Water pollution may occur due to organic acids, nitrogenous
compounds and metal sulphide. The land environment gets polluted due to microbes and
also due to toxic material in the Municipal Solid Waste. These factors pose risk to
environment. So these parameters must be considered while evaluating the suitable
methodology.

Aesthetic Risks

Uncontrolled handling of solid waste at various stages of the system results not only in
ungainly appearance at the community bins, during transportation and at dumping yard
site but also results into spreading of bad odour in the vicinity due to decomposition of
putrescible organic matter. Open collection points in the city, littered garbage with stray
animals, overfull collection bins and open waste carrying vehicles on the street all pose
aesthetic as well as pollution risk. The waste Situation at the dumping yards is quite
pathetic. Blowing of wind across the mass causes fine solid waste particles to be airborne
resulting in poor vision. Therefore, odor, vision and litter pose aesthetic risks which
require consideration while evaluating the alternatives.

Costs

Solid waste management involves capital investments and recurring expenditure. The
possibility of revenue returns in the field of solid waste sector is not very encouraging in
existing scenario, therefore while taking decision about setting up of a processing plant, a
realistic approach should be followed, some concessions and user recovery charges should
seriously be implemented. As the field is expanding, lot of big players are coming in this
sector, who are willing to make initial capital investment but there should be clear
understanding and written terms and conditions, so that there is no possibility of dispute in
future. It is also observed that few local bodies try to enter into agreement with Private
firms in haste without doing thorough exercise of financial capability for making timely
payment to the operator due to which the work may get adversely affected .Few of the cost
related considerations to be taken, have been elaborated below:

The annual expenditure includes payment of salary to staff, and operation and
maintenance of equipment, machinery, vehicles, operation and maintenance of transfer
station, processing plant and sanitary land fill site.

A capital investment is required for the purchase of equipment, machinery and vehicles,
setting up of a processing plant, setting up of a transfer station, acquisition of appropriate
site for development as sanitary landfills and construction of new sanitary landfills.

Additional haulage cost will be incurred when solid waste transportation network is
changed. This would be different for various alternatives.
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Engineering features

Various components of the system have different engineering features. The collection
system is designed to achieve maximum labour productivity and prompt removal of solid
waste under hygienic conditions. The storage devices and handling are designed for higher
labour productivity with fully covered and containerized system, no need for multiple
handling and ensuring compatibility with the transportation devices. The transportation
vehicles are designed to facilitate fully mechanized loading and unloading of solid waste;
full utilization of transportation capacity, fully covered and following the golden rule of
route optimization. In case of privatization, well prepared document with complete check
list, and control on contract will help in formulation of cost effective mechanism. The final
disposal through sanitary land filling is oriented towards operation of the site to minimize
the degradation of environmental quality.

Land Requirement
Solid waste management system requires land for the following purpose:

o Location of storage devices in different localities

e Reporting check posts, wards Offices, and zonal offices

e Workshop and garage facilities for maintenance and parking of vehicles.
e Transfer station at different location.

e Processing facilities and sanitary land fillings.

The land requirement for each of the system element is different and requires due
consideration of various options.

Skilled Labour Requirement

The equipment, machinery and vehicles used in solid waste management are of specialized
nature and demand skilled persons for their operation. The skilled labour requirement is
different for each system element.

Resource Recovery

All treatment and disposal methods provide opportunities for resource recovery and
recycling. Recycling could be carried out at the source of waste generation, at the
collection point, in the collection and transport vehicle, at the transfer station but it should
not be permitted at the final disposal site.
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Solid waste contains several ingredients which can be recovered in its original or
processed from. The constituents commonly retrieved for industrial use include paper,
textiles, metals, glass, rubber and plastics. Usually the recyclable resources in the original
from are recovered by the informal sector .The remaining portions is mainly organic and
inert, out of which useful product can be recovered in the from of compost/Refused
Derived fuel pallets after processing of organic. It is desirable that maximum recovery is
made to minimize the load on landfill. The resources can also be recovered in the form of
biogas generated in the landfills. The biogas can be used as fuel for furnaces in the vicinity
of landfills or generation of electricity at the site itself. The activity of waste pickers is
proposed to be institutionalized by providing facility and space for recovery of recyclable
ingredients at specified places like landfills, transfer station, at the source segregation etc.

Planning Horizon

Solid waste management, being an ongoing, large and vital system, requires sizeable
amount of resources in the form of manpower, implements, equipment, machinery,
vehicles, and areas suitable for sanitary land fills. The system warrants strategic long term
planning. The perspective plan for the Ghaziabad Nagar Nigam has been developed upto
the year 2031. Therefore, the system of solid waste management is proposed to be planned
for the period upto 2031.

System Components

The selection of storage, collection and transportation methods is dependent on the
baseline socio-economic conditions as well as the role and implications of informal sector
involvement in the process of recycling as these affect the waste quantum and
characteristics in Ghaziabad Nagar Nigam area. Since various steps in solid waste
management are interlinked and the effectiveness and efficacy of one is intimately related
to that of the other, the technologies for storage, collection and transportation and disposal
must be compatible to each other.

System Developed for the Planning Horizon (2011 — 2031)

The system has been developed in keeping with the critical evaluation of the existing
system and component systems identified in the earlier section.

Discussions were held with the authorities and following methodology is suggested. The
existing system is presented in Figure 4 by the model. This system should be evaluated
and compared with the medium term and long term recommendations.
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Figure 4: Existing System of Solid Waste Management
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2. Proposed System — immediate measure

318. Solid waste generated in the residential localities and in the commercial establishments is
proposed to be collected by following the existing procedure i.e. the residents and owners
of the establishments would either deposit the solid waste in the nearest street, road, open
place or to community dustbins. The SKs (Safari Karmacharies) would sweep the road &
street and collect the waste in form of heap; finally the swept material would be
transferred to the community bins by using a handcart. The vehicle fleet consisting of
tippers or dumper placer machines would be used for transporting solid waste from
existing heaps. This solid waste will be transported to dumping site. This system will only
improve when the open heaps are replaced by the carrier containers/ community dustbins/
small containers and proper use of hand carts.

319. Following immediate administrative measures (should be implemented immediately in a
year) are required to be taken:

(i)  Construction and strengthening of pucca ward office in each ward
(i) Proper work distribution of staff

(iii) Decentralization of duty and authority

(iv) Inter-departmental coordination

(v)  Giving due importance to SWM.

(vi) More door to door collection

(vii) Introduction of containerized push carts.

(viii) Replacement of open collection points and vehicles in phases

(ix) Identification and allotment of land for SLF, TS and processing plant
(x)  Regular monitoring and supervision

(xi) Mass awareness and training programme

3. Proposed System — Medium term

320. Following Medium term measures (should be implemented between 1-3 years) may be
taken:

(i)  Deciding areas and activities for Public Private Participation (PPP)
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(i)  Finalization of terms and conditions for PPP operations
(iii)  Use of Containerized push carts.

(iv) Use of Compactors and Dumper placers in place of open tippers
(v)  More areas under door to door collection and segregation at source

(vi) Setting and operation of small scale composting plant.
(vii) Development of Transfer Station site
(viii) Development of new SLF site

(ix) Continuous mass awareness and training programme,
(x)  Beginning of imposition of User Charges

Figure 5: Proposed System of Solid Waste Management
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321. Provision of a source specific collection system is proposed in this section. A house to
house source segregation and collection system is proposed for residential localities and
commercial places where the source segregation is also expected. The residents should
store solid waste on their own premises in the bins of capacities ranging between 10-20

litres.

322. A Safai Karmachari (SK) with a containerized handcart/tricycle or mini mechanized

collection vehicle would move along the streets, collect the waste from each

house/commercial place till it is full and thereafter unload the waste in the community bin
of 4.5 cum capacity or compactor. The collection should be in segregated from, therefore
separate bins/vehicle are required for Biodegradable, Non-biodegradable and recyclable.
The recyclable bin should be emptied by rag pickers and other two category waste should
follow different route according to the type of waste. The biodegradable should be
transported to processing plant and Non biodegradable to Sanitary landfill site as depicted.

98




323.

324.

325.

326.

327.

328.

329.

330.

For residential and commercial localities, it is proposed to place the community bins 500
m apart, provided road width permits and there is no obstruction to traffic during loading
and unloading operations. These bins should be available at a maximum distance of 250 m
from every house, the residents of these localities are expected to deposit the waste in
these bins or keep their solid waste in their smaller bins or PVC bags and when SK with a
containerized handcart/tricycle or mechanized smaller vehicle visit their areas, this should
be handed over to him or he would collect the waste from specific location of houses. The
SKs would unload solid wastes from hand cart containers into the nearest community bin.

For special waste of Biodegradable nature generated from places like hotels & restaurants,
community halls, marriage halls, fruit & vegetable yards, markets and horticulture waste,
there could be two types of arrangement- either bins of sufficient sizes should be provided
at appropriate locations or by making arrangement for source collection. Both these
arrangements should be done by GNN on Cost recovery basis by BOO operator appointed
by GNN who should collect, transport and process the biodegradable waste on cost
recovery basis from the generators, thus enabling the GNN in saving of waste quantity and
cost. The waste of biodegradable nature should be taken to the Compost plant/processing
plant.

For Construction waste, GNN should make the arrangement for collection and removal of
waste on cost recovery basis. As the waste is of inert nature, therefore should be used for
filling of depression areas/covering of waste at the land fill site.

For Bio Medical waste of hazardous nature, the generators are required to make proper
arrangement for processing and disposal under respective Management and Handling
rules. For Bio-Medical waste processing and disposal, two Common bio medical waste
treatment facility plants are available for Ghaziabad area. One is run by M/s Synergie
private at Noida and other called as M/s Medicare Private limited at Masuri.

For slaughtering, it is proposed to have Mechanized slaughter house for minimum 200
animals, extendable to 500 animals. GNN should get the suitable area reserved for the
modern abattoir.

By this time Compost plant, Transfer Station and Sanitary land fill site should be in
operation stage.

Regular Mass awareness programme and training programme should be continued even at
this stage. GNN should get necessary amendments in Act for legal powers and action
against defaulters.

Figure 6 shows the proposed flow of ISWM system activities and components. The ideal
time frame for implementation is 3-5 years.
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Figure 6: Flow Diagram of Proposed ISWM System & Its Components
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E. Advantages of Operation with the Private Sector

331.

SWM services are highly labour intensive. On account of increased wage structure of the

Government and Municipal employees, this service is becoming more and more
expensive. Besides, the efficiency of the labour force employed in the urban local bodies
is far from satisfactory. High wage structure and Inefficiency of the work force results into
steep rise in the cost of service and yet the people at large are not satisfied with the level of
service being provided by the urban local bodies. At the same time due to rapid
urbanization, the cities are expanding at a very fast rate; the boundaries of cities are
crumbling with addition of more and more new colonies in the city. With increase in the
demand for infrastructure facilities in new colonies and areas, there is hardly any supply of
services in commensurate to the requirement mainly due to restrictive government policies
(there is hardly any new appointments) and poor financial condition of the departments.
Efforts to increase the efficiency by Human Resource Development and institutional
strengthening will, to some extent improve the performance but that may not be enough. It
is, therefore, necessary that the local bodies seriously consider voluntary organizations /
NGO / private sector participation in solid waste management.

332.
utilities such as:

Several factors play a role in the increasing interest of urban authorities in privatization of

(i)  Performance failure of their departments.

(i)  Rapid urban growth and escalating demands from citizens

(iii)  Lack of resources & financial reorientation to private sector

(iv) Encouraging popular or individual participation in economic development

333.
participation (Table 21):

A few factors are mentioned below are the benefits and disadvantages of private

Table 21: Review of Private Sector Participation in SWM

Benefits

Disadvantages

Brings technical and managerial expertise to the
sector.

Improves operating efficiency and reduce the
needs for subsidies.

For long term contracts it can result in large scale
capital investments and greater efficiency in the
use of that capital.

The inhabitants can benefits by an increase in
response to their needs and preferences.
Privatization results in increased labor
productivity & efficiency due to less job
securities, incentives, flexible use of staff as per
tasks, and linkages between productivity and
salary. The entire process is guided by profits,
while in government sector, apart from decision
making delays, attempts are to avoid public

A government organization unlike private will
provide services to as many citizens as possible,
regardless of financial feasibility in a particular
area.

There is always a risk of failure because of
different interests. The Private entrepreneur’s
main objective is of course to maximize profit
and/ or acquire a bigger market share.
Generally, private sector chooses activities with
a specific objective ensuring certain return on
investment therefore it is obvious that a private
firm evaluates its ventures for the commercial
viability and investment decisions are taken
selectively ignoring less paying areas.

Poor operation and maintenance of the facilities
by the operators lead to failure of contract.
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criticism. Unsustainable operations of the facilities owe to
high capital and O& M expenses.

Poor monitoring and supervision by the local
bodies lead to inefficiencies.

In case of some dispute, situation in area may
deteriorate if work is discontinued and there is
no alternative arrangement for tackling the
situation. In such situation, there may be
blackmailing or exploitation of management.

334. Private Sector Participation or Public Private Partnerships may be considered by urban
local bodies keeping merits and demerits into considerations. This will check growth in
the establishment costs, bring in economy in expenditure and introduce an element of
healthy competition between the private sector and the public sector in solid waste
management services. There should be a right mix of private sector and public sector
participation to ensure that there is no exploitation of labour as well as of the management.

335. Areas where private sector participation can be considered are as under.

(i)  Door to door collection of domestic waste/ collection and transportation up to
transfer station or processing plant or to sanitary land fill site.

(i)  Door to door collection of commercial waste/ collection and transportation up to
transfer station or to processing plant or to sanitary land fill site.

(iii)  Collection, processing and disposal of hotel and restaurant waste on cost recovery
basis or on (Built Own Operate) BOO basis.

(iv) Door to door collection of hospital waste, processing and disposal on BOO basis.

(v)  Collection and disposal of construction waste on cost recovery basis.

(vi) Setting up, operation and maintenance of waste treatment and/ or disposal facility on
tipping fee basis or on BOO basis.

(vii) Supplying vehicles on rent.

(viii) Supplying vehicles on lease along with repairs and maintenance of vehicles at a
private garage.

(ix) Transportation of waste on contractual basis, etc.
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336.

Past Experiences in Private Sector Participation (PSP) in SWM

It has been observed that PSP has proved to be economical and efficient in several cases.
Various successful models in the country are available, where different type of PSP is in
practice. The PSP has brought in not only the technical and managerial expertise but
helped in attaining operating efficiency and economy. Few of the successful examples are
mentioned as under:

(i)

(i)

(iii)

(iv)

v)

(vi)

Review of case studies on PSP for Solid Waste Management for Rajkot and Surat
show that these cities, which some years ago were regarded as extremely poor in
environmental conditions are now much cleaner and have better environmental
conditions. This was largely due to efforts with privatization made in these cities.

In Mumbai certain wards are now being handed over to ALM’s (Advance Local
Managements) for maintaining all utilities including solid waste. This concept is
now fast picking up and many areas are coming forwards to take control as this
gives partial civil autonomy to approved areas.

In Jaipur city, collection, transportation of more than half of the area is already with
private contractors. Recently a contract has been signed for pelletization with
Grasim industries, who will use the waste for manufacturing pellets(to be used as a
fuel substitute to coal)

In Surat city contracts for night cleaning of important roads are given to keep the
major roads clean. Rate per square meter is fixed for making the roads dust free with
tile help of brushes. The measurements of roads are taken keeping in view the
portion of the road width to be cleaned and not tile entire road width. Giving
contract of cleaning 0.75 meter road width on each side of the road is considered
adequate for street cleaning to keep the roads clean and dust free.

Hyderabad city has introduced a contractual system of street cleaning as well as
transportation of waste where the city is divided into operational groups and
contract is given keeping in view the quantities of waste generating in that area
under normal circumstances. The contractors are paid fixed monthly amount for the
area allotted to them.

City of Mumbai, Bhopal, Bangalore, Thane, Ahmedabad, etc., have entered into a
contractual arrangement with private sector for setting up compost plants
themselves or through a franchise where either the private sector or its franchisee
invest money and the local body provides assured quantity of garbage at the
processing plant without levying any changes. The private sector pays some royalty
to local body and undertakes all the responsibility of managing the waste and its
conversion into compost at its own cost. The land is given to the private sector on a
nominal lease rent for a long term of 15 -30 years.
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(vii) The State Government of Tamil Nadu has exempted the Chennai Municipal
Corporation from the purview of contract labour (Regulation & Abolition) Act 1970
vide its order No. 40 MS No. 99 dated 8" July 1999 allowing the said municipal
corporation to engage contract labour for sweeping and scavenging activities. The
private sector participation (M/s Onyx private company) has been operationalised in
three zones of the city since 5" March, 2000.

(viii) In Bangalore, M/S Ramky is maintaining and operating compost plant and a sanitary
land fill site on BOO basis for which, tipping fees is paid by BMC on every Ton
unloaded at the compost plant.

(ix) State Government of Rajasthan has covered entire state by establishing 11 Common
Bio Medical waste treatment facility plants at all major urban centers on BOO basis.

Existing Private sector Participation in Ghaziabad

Private Participation in Ghaziabad for Primary Collection of Solid Waste

Existing private participation level in Ghaziabad is almost nil except outsourcing of
repairing of vehicles. Record of little private participation under practice is not available
with GNN. The type of private participation is in from of customary services provided by
sweepers as per the traditions and collection of waste from outer colonies, from where no
arrangement is made by GNN.

Possibility of PSP to achieve long-term goals

There is no single, ideal and absolute solution for Solid Waste Management in all cities. Even
within the city, different methodology are required be adopted. For example- some areas could
be given to Private sector, whereas Ghaziabad Nagar Nigam could handle balance area. The
selection of appropriate area would be based on the availability of manpower, equipment, and
type of area, quantity of generation and type of waste etc. As per the normal practice, the
privatization can begin with 1/3 of city area with ultimate objective to cover 1/2 to 2/3 of total
city area but minimumZ1/3 area should definitely be remained with Nagar Nigam staff to avoid
any possible exploitation by the private entrepreneurs and to keep the staff and machinery of
Nagar Nigam operational zed.

Selection of executing agency for specific area: Sanitation work on Public Private
Participation (PPP) or Public Private People Participation (PPPP) basis (some nominal
service charges say Rs.20/25 be contributed by each household) has been tried
successfully in various parts of the country.

The PPP or PPPP model should be tried out in Ghaziabad. Some specific areas and modals
could be as follows:
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Table 22: Proposed SWM System and Recommendation for PSP

Proposed System

Recommendation for PSP

Collection System

SK should collect waste
from different localities
using different type of
equipment as explained
Separate collection system
for various category of
wastes such as
commercial, Hotel and
restaurants, marriage halls
/community halls,
horticulture, bio medical
waste, etc.

e Areas which do not have Municipal workers or have insufficient
numbers should be considered for services by NGOs/privatization,
which may include either complete sanitation work from source
collection to transportation for totally unmanned area or
comprehensive sanitation work for manned area (activities done by
sanitation staff be excluded but all other activities be included).
Precaution should be taken to keep the interest of existing sanitation
staff intact; otherwise there may be resistance from the union.

¢ House-to-House (HTH) collection by some NGO (Non
Governmental Organization)/ RWA (Resident Welfare Organization)
/CBO (Community Based Organization) by recovering service
charges and sweeping, transportation by Corporation staff.

¢ Source collection with phased segregation at source should definitely
be the part of duty.

¢ NGO should supervise work of their staff and try to train individual
house holders for collection in two bins and for source segregation.

o The work norms should be on the basis of standard yardsticks.

¢ Provide implements along with O&M responsibility to NGOs or
allow NGOs to deploy own equipments.

¢ Well documented terms and conditions with timely payment
schedule is the essence for success, hence should be followed in letter
and spirit.

Transportation

Transportation through a
fleet of dumper placers, &
Compactor vehicles with
transfer station

e Stabilize transportation allocation to private contractors up to
maximum ceiling of 50% of total transported waste quantity to
prevent monopoly and cartelling.

¢ Provide necessary vehicles as recommended to private contractors on
a cost recoverable basis

¢ Provide a contract period long enough to contractor to recover costs
in purchasing own vehicles.

¢ Provide necessary vehicles to private entrepreneurs for operation and
maintenance on monthly payment basis.

¢ Building & O&M of transfer stations, when decided, could be with
private contractors on BOT basis against recovery of tipping fees.

Processing & Disposal

The waste of Ghaziabad is
suitable for Composting,
hence Compost Plant is
proposed.

¢ Encouragement should be given to small entrepreneurs for manual
composting /vermiculture along with source segregation near their
working areas.

e Success of composting plant lies in economic design, source
segregation and proper marketing. All this can be managed by some
experienced private entrepreneur. Processing plant should be set up
on BOOT basis but sometime the processing plants are not
economically viable under BOOT basis but with gap funding
/subsidy /tipping fee arrangement, the plant can be operated viably
but in any case operation, maintenance and sale of compost should
necessarily be in private hands.
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Proposed System Recommendation for PSP

Sanitary Landfill e The proposed SLF at Ghaziabad should be given out to private

entrepreneur for operation and maintenance at some predecided
tipping fees arrangement. In case, both compost plant and SLF are
located at same place, it would be better if both the activities are
entrusted to one operator.

341.

342.

343.

344.

345.

After selection of suitable model for particular area of the city, terms and conditions of bid
document could be prepared to get the work executed in true spirit of MSW (M&H) Rules
2000 with focus on people’s satisfaction in true sense. The bidding system should be
transparent and balanced in nature with provision of penalty and timely payment and prompt
complaint redressal system. In order to attract resourceful and experienced firms, it is
suggested to keep minimum period of operation as three years for collection and transportation
and ten years for processing plant /SLF site with provision of termination and extension for
another 2-3 years with mutual consent, as the case may be.

Privatization, however, is not the total solution for the successful provision of Solid Waste
Management services. Privatizing some aspects of the service or the entire system does
not reduce or eliminate the responsibility of Ghaziabad Nagar Nigam for the service.
Furthermore, privatization of services should not be interpreted as the weakening of local
government. On the contrary, in order for local government to effectively privatize some
of its services, some of the government institutions must be strengthened. Only a local
government institution having competent and qualified professional staff would be able to
develop, negotiate, manage, monitor, and enforce a contract with a private entity.

It is essential that the GNN while giving a contract to private sector make an enabling
provision in the contract to inspect the performance of the private contractor from time to
time and as a matter of rule should inspect the performance of the private contractors to
maintain the quality of the services, prevent corrupt practices and take remedial measures.

The formats should be prescribed for such inspections and results of inspections should be
reported to the higher authorities at regular intervals. The contracts should carry a
provision of penalty for failure to perform the contractual obligation.

Method of Private Sector Involvement in Doorstep Collection of Variety of Wastes

Tenders could be invited by the local body for private sector participation ~ doorstep
collection of waste. The private entrepreneur getting contract should be allowed to select
his own team of workers; give them containerized tricycles or handcarts or other vehicles,
tools and equipments necessary for door step collection of waste. He may allot 200 to 300
houses, or adequate no. of shops, hotels, restaurants, etc., depending on the distances to be
traveled and garbage/waste to be collected and manageable for day to day collection of
waste from such premises. He may collect the user charge as per the rates fixed by the
local body per unit per month for door step collection of waste in consultation with
officials of Nagar Nigam. He should have his own supervisors to ensure that door to door
collection service is given efficiently and Nagar Nigam officials should just over see by
occasional inspection to see that services are adequately being provided in the given areas
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through private sector and no over charging is done. The persons, engaged by the private
sector for door step collection should be allowed to take away recyclable material and also
be allowed to dispose of other waste into the municipal system/municipal bins in tile city
in tile manner as may be prescribed by the GNN. The Nagar Nigam employees should
provide all possible legal and administrative help to the private entrepreneur for making
the activity successful. Mass awareness programme and publicity through Media should
be regularly carried out by the Nagar Nigam. The Corporation should provide financial
support to the private entrepreneur, as in beginning many people may be reluctant in
giving user charges.

The local body may also encourage NGOs/ Community Based Organizations (CBOs)/
Neighborhood Committees (NCs) to enter into this field and organize the waste collectors
in doorstep collection of waste and provide them an opportunity to earn their living. The
local body can give incentive in cash or kind to NGOs in their effort of organizing waste
collectors in primary collection of recyclable and/or organic waste.
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X. INSTITUTIONAL STRENGTHENING AND TRAINING

Introduction

In order to make city’s solid waste management successful, involvement & efforts of line
agencies becomes very important. Institutional strengthening should be done by
adequately decentralizing the administration, delegating adequate powers at the
decentralized level, inducting professional into the administration and providing adequate
training to the existing staff.

It is also necessary to fix work norms for the work force as well as for supervisory staff to
maintain the manpower productivity and optimum output expected from the vehicles and

machinery utilized. It is therefore, necessary that local body adopt adequate measures for

institutional strengthening as mentioned above.

Existing Organization Structure

Organization set up of GNN. Mayor enjoys executive power of the house of 80 elected
representatives. The administrative wing of Ghaziabad Nagar Nigam is headed by Municipal
Commissioner responsible for the supervision and monitoring of day to day administration of
the civic body. Municipal Commissioner is appointed by the State Government and assisted by
Additional Municipal Commissioners (Administration and Solid Waste) and (works). Other
officers are Chief Health Officer, Accounts officer, Chief Engineer, Executive Engineers, Law
officer, Secretary council affairs along with their support staff.

Organization set up involved in Solid Waste Management. Overall in-charge is
Additional Commissioner (Administration cum Solid Waste Management). Chief Health
officer is responsible for general health and sanitation activities and other miscellaneous
works. The main responsibilities are:

(1)  Road sweeping, waste collection at secondary collection point, transportation and
disposal.

(i)  Operation and maintenance of all vehicles of GNN

(iii)  Drain cleaning work of all drains

(iv) Procurement of new vehicles required for GNN

(v)  Establishment and Monitoring of the sanitation workers.
(vi) Issuance of licenses under PF Act.

(vii) Issuance of Death and Birth certificate

(viii) Involved in policy making decisions.
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351. Chief Heath officer is assisted by 1 Deputy Health Officer, 1 Zonal sanitary officer, 1
Chief Sanitation and Food Inspector, 3 Sanitation and Food inspectors, 165 sanitary
supervisors, and 4072 sanitation workers, which are deployed at the ward level. Following
complaints are presently attended at the ward level:

(i)  All sanitation related works like street sweeping, collection and transportation of
garbage

(i)  Dead animal removal from the streets (complaints are noted here and conveyed to
contractor)

(iii)  Fogging spraying , anti larva spraying

(iv) Cleaning and maintaining of public toilets and urinals of the ward
(v)  Cleaning of drains

(vi) Cleaning of septic tanks/ choke removal of sewage lines

352. Figure below shows the hierarchy and strength of Ghaziabad Nagar Nigam staff engaged
for sanitation works.

Figure 7: Staff Set-up & Hierarchy for SWM in
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Ideal Organization Setup. In Ghaziabad, the Solid Waste Management services are
decentralized at the ward level, which is ideal practice for efficient management.
However, the Solid Waste Management functions would be attended efficiently, if all
functions of the city administration are decentralized at ward levels and senior officers are
placed in-charge of each ward functioning independently with adequate delegated powers.
The Solid Waste Management functions should be decentralized as under:

Ward Level Administration. Authority and responsibility should go hand in hand. For
fixing accountability there should be adequate delegation of fiscal and disciplinary powers
to the officers and the supervisory staff responsible for managing solid waste and carrying
out all day-to-day functions smoothly. The ideal situation is one, in which most of the
SWAM related activities are dealt and disposed off at the ward level. To make the ward
office self sufficient, the utmost requirement is to establish a pucca ward office in centrally
located and convenient place in each ward with posting of an active ward officer. In
Ghaziabad, ward offices are functioning from temporary huts or public places like
park/water tank etc. The ward office should have sufficient space for minimum two to
three rooms. One room for ward officer and other for storage is must. Following activities
could be undertaken at the ward office:

(i)  All sanitation related works like street sweeping, collection and transportation of
garbage

(i)  Dead animal removal from the streets

(iii)  Nabbing of stray animals

(iv) Fogging spraying , anti larva spraying

(v)  Cleaning and maintaining of public toilets and urinals of the ward

(vi) Cleaning of drains

(vii) Special sweeping and painting Rangoly on demand and special occasions
(viii) Cleaning of septic tanks/ choke removal of sewage lines

(ix) Maintenance of street lights

(x)  Maintenance of minor repairing works of street, drain, parks etc

(xi) Deposition of license/registration fees

(xii) Issuance of death and birth certificate

(xiii) Arrangement of Public redressal system for all municipal related activities

Essentialities for successful management:

(i)  For efficient administration, there should be regular timings for opening and closing
of ward offices.

(if)  Ineach ward, communication system should be available with linking of the office
with other offices, workshop and head office of GNN through Networking.

(iii)  One responsible officer with positive aptitude and tendency to solve the public
grievances should always be available at the office for entire office hours.
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(iv) Strong monitoring at Zonal and City level should take place.

(v)  Good inter-departmental coordination within each department of GNN should be
ensured.

(vi) Top priority should be given to solving of public redressal

The Head of the Solid Waste Management department should also have the power to
punish subordinates including supervisory staff. Adequate in-built checks may be
introduced to ensure that the delegated powers are not misused.

The ward level administration should be fully responsible for ensuring primary collection
of waste, street sweeping, storage of segregated waste at source and taking the waste to
waste storage depots, clearing debris and cleaning surface drains and public space and
should be regularly supervised by the ward-level supervisors. The presence of all Solid
Waste Management officers in the field during morning hours is most essential. A
grievance redressal system of the ward should be put in place in each ward.

Involvement of Ward committees. The 74™ Constitutional amendment envisages formation
of Ward Committees in each city above 0.3 million population. This is also applicable to
Ghaziabad City. These Ward Committees, as and when formed, will be very useful in
improving Solid Waste Management services at the ward level. These Committees should
be motivated to help in the following areas:-

(i)  Creating public awareness regarding Solid Waste Management at the ward level,

(i)  Formation of Resident welfare Association / Neighborhood committees to ensure
public participation in source segregation of recyclable waste and deposition of
domestic waste in the handcarts at fixed time during primary collection;

(iii)  Involving school children to be watch dogs in preventing littering of streets by the
people;

(iv) Interfacing with the people and officials and help in reducing public grievances on
Solid Waste Management at the ward level,

(v)  Supporting the effort of cost recovery for the services rendered,;
(vi) Encouraging NGO participation in Solid Waste Management.

Exclusive SWM In charge from engineering background. Although, there is exclusive
Health officer to look after and coordinate the SWM activities in an exclusive manner but
implementation is in traditional manner and not according to MSW (M&H) Rules, 2000.
Normally, administrative officers and health officers are not experts in bidding procedures
which compels them to continue with traditional style of working but for implementing
good practices in SWM preparation of bid documents, tendering, formulation of
specifications etc are required, which are related to engineering section but due to lack of
coordination, lack of authority and personal conflict among officers most of the tender
related activities have not been initiated.

A senior officer of XEN rank should be made the in charge of central SWM department.
He should be responsible for entire implementation of SWM according to MSW (M&H)
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rules, 2000. The central Solid Waste Management Department should be responsible for
procurement and upkeep of vehicles, construction of transfer stations, setting up and
maintenance of processing plants as well as for managing the disposal sites in an
environmentally acceptable manner. It should make policy for House to House collection,
decide the tax imposition, prepare a module for awareness and public private participation,
contract document and suitable terms and conditions for various activities under SWM
sector etc. It should monitor the manpower deployed, waste collection carried at ward
level, waste quantity transported at the dumping sites, progress of complaint redressal,
costs incurred on various activities on daily basis.

The central Solid Waste Management department should also be responsible for the
procurement of land for processing and disposal of waste. As a Head Quarter in charge he
should take policy decisions and co-ordinate the activities of all the wards and be
answerable to the Municipal Commissioner and elected body for the efficient functioning
of the department. He should look after the recruitment of manpower, human resources
development, training etc. He should also coordinate for processing of waste,
establishment of processing plant, transfer station, slaughter house, land fill site, carcass
utility center, bio medical plant etc. He should be the officer in charge for all works related
to SWM activities and have the complete authority and confidence of Commissioner.

City Level Administration. The city level administration should be directly under the
control of Municipal commissioner. He should supervise and support the XEN (SWM)
and should approve the policy and guidelines for successful implementation of SWM.He
should delegate sufficient authority and powers to department head of the SWM section.
The Municipal Commissioner should build up good rapport with State Government and
arrange financial resources as well as physical resources such as land allotment, approval
of policies requiring State Government approval.

Proposed Organizational Setup

The subject of solid waste management, so far being handled by Health Officers (with
medical background) in most cities, now needs to be handled by Environmental engineers
/public health engineers or civil engineer with the support of mechanical/automobile
engineers to handle the workshop facilities and various processing plants. Qualified
engineers should, therefore, be regularly inducted in handling Solid Waste Management.

(i)  Public Health/Environmental Engineer in the grade of XEN should be made in
charge of Solid Waste Management section with sufficient authority and
responsibility. He would report directly to Commissioner.

(i)  Toavoid the problem of coordination and passing of responsibility to others, overall
control in relation to sweeping, drain cleaning, collection, transportation, processing
and disposal of all wastes including vehicle maintenance facilities should lie with in
charge of SWM section.

(iii)  In charge should be assisted by two Assistant Engineers-one Civil Engineer and one
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Mechanical Engineer for technical matters and one Chief sanitary officer for
supervision, monitoring, mass awareness and record keeping.

(iv) The AEN Civil Engineer should exclusively be made responsible for solid waste
related activities like construction and maintenance of; buildings, storage points,
processing plants and sanitary land fill sites.

(v) The AEN Mechanical Engineer should be made responsible for entire transportation
system, procurement & maintenance of vehicles, operation and maintenance of
processing plant and sanitary land fill site.

(vi) The Chief sanitation officer should be responsible for supervision and monitoring of
solid waste related activities, planning, record keeping and conducting mass
cleaning drives and publishing IEC material.

(vii) Sanitary Inspectors to assist Chief Sanitation Officer in supervision of sweeping,
drain cleaning, transportation, door to door collection, processing, disposal systems,
planning and monitoring. Supervisors to assist in supervision work.

The sweepers should be given “Pin point” individual work assignments according to the
density of the area to be swept. Following yardsticks should be adopted:-

Work Norms:

Norms of work for street sweepers Length

High density area & Markets 250 to 350 Running Meter

(Population above 60000 per sg. km.)

Medium density area 351 to 600 Running Meter

(Population from 20000 to 60000 per sg. km.)

Low Density area 601 to 750 Running Meter

(Population less than 20000 per sg. km.)

Note: Each sweeper should have an about 200 to 250 houses/ commercial/institutional wastes in the
beats to the extent possible.

365.

366.

367.

The sweepers may be directed to sweep the roads and footpaths in the area allotted to them
as well as to collect the domestic, trade and institutional waste in their handcart from the
households, shops and establishments situated on the road / street.

The above sweeping norms are for cleaning the streets in the first 4 hours of the working
day. In the remaining hours of the day, if there is broken duty, the sweepers should be
assigned pin point work for cleaning the streets in slums and unauthorized settlements to
ensure hygienic conditions in the city and prevent the problems of health and sanitation
arising in such areas.

The roads, which have a central verge or divider, should be considered as two roads. In
such cases, the length of the road allotted for sweeping should be reduced to half or
alternatively separate sweepers may be engaged for sweeping two sides of the road.
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The yardstick for cleaning open spaces should be prescribed looking to the local situation.
However, 30,000 sg.ft. of open space can be given to a sweeper for cleaning per day.

Similarly work norms can be prescribed for variety of vehicles used depending upon the
distance to be traveled and the places to be covered. These norms may be prescribed after
conducting time and motion study.

Normally one vehicle carrying containers could make 7-8 trips to the processing and
disposal site depending on the distance to be traveled.

Norms of work for supervisors maybe prescribed and monitored by the local body for
inspection of sweeping done, clearance of waste storage depots, transportation of waste
carried out, etc. inspection of processing and disposal sites by various levels of supervisors
may also be prescribed to ensure adequate output of all the supervisory staff.

The first level supervisors could be asked to inspect the work of all the sweepers every
day. All temporary waste storage depots must also be inspected by the same level of
supervisors with the same frequency.

All Supervisory Officers right from Sanitary Sub Inspector to in — charge of Solid Waste
Management department must remain on the field for 4 hours in the morning during the
time of street sweeping. The timings for the lower and middle level supervisor should
extend beyond the duty hours of the sanitation workers in the afternoon/evening to verify
whether work has been done properly. This supervision will have a direct impact on the
quality of service.

For capacity building of the department, senior officials should be frequently exposed to
developments taking place in various parts of the state / country by sending them out of
city visits and for attending seminars, workshops and training courses. They should be
also involved in all decision making processes.

Human Resources Development

Human resources development is very essential for internal capacity building for any
organization. Training, motivation, incentives for outstanding service and disincentives for
those who fail to perform are essential for human resources development. Concerted
efforts should be made by the local body to inculcate among its officers and staff a sense
of pride in the work they do and to motivate them to perform and give their optimum
output to improve the level of services of the city and the image of the local body.
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E. Training

376. Solid Waste Management has been a neglected subject for the past several decades.
Systems have, therefore, not developed to improve the service. Knowledge of new
technology and methods coupled with training at all levels is necessary. No specialized
courses have so far been designed to meet need of different levels of staff. Short and
medium term courses should therefore, be designed for the sanitation workers and
supervisory staff. Special training and refresher courses may also be conducted as
described below

377. Special Training to Unqualified Staff. Unqualified supervisory staff should be given
service training to qualify for supervising sanitation works. They may be sent out for
training to the All India Institute of Local Self-Government or such similar institutions
with signs special course of sanitation supervisors.

378. Refresher Courses for All Levels of Staff. Refresher courses should be conducted for the
sanitation workers as well as supervisory staff at least once in every 5 years, or they
should be sent for training to get exposure to advance in this field. The course content
could be as per the details given below:

1. Basic course content for Training to various levels of Staff/ Officers

(i)  Training for Sanitation workers

¢ Importance of sanitation in urban areas

e Present scenario of solid waste management system in the urban areas,
deficiency in the system etc.

e Impact of inefficient Solid Waste Management services on health and
environment.

o Inefficiency of tools and equipments used and loss of manpower productivity.
¢ Need for modernization of solid waste management practices.
e Options available for improving the system

e Advantages of using improved tools and equipments for primary collection of
waste and street sweepings

e Need for synchronization of storage of waste at source, primary collection of
waste and waste storage depots

o Proper upkeep of tools and equipments and waste storage depots
(if)  Training to sanitation supervisors of various levels

o Need for synchronization of transportation of waste with waste storage depots
e Transportation of waste on day to day basis
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e Waste processing and disposal options, advantages and disadvantages of various
technologies.

e Sanitary land filling and related technologies

e Public and NGO participation in waste management
e Building public awareness

e Enforcement of the various rules

(iii)  Training for officers looking after Solid Waste Management Department

o Solid Waste Management good practices prevalent in other parts of the country
and in the developed countries

¢ Institutional strengthening, internal capacity building and human resource
development

e Private sector participation in Solid Waste Management and cost benefits accrued
on account of PSP.

e Management information systems
e Financial aspects

e Heath Aspects

e Legal Aspects

Exposure to Chief Executive Officer/ Municipal Commissioner. It is necessary to give an
orientation to the Chief Executive officer of the local bodies and make them aware of this
important aspect of Urban Management. They may therefore be given exposure to Solid
Waste Management through short training programs or seminars conducted by the
departmental officers.

Exposure to Elected Members. Whereas the Municipal Commissioners or the Chief
Executives are responsible for day-to-day affairs of the urban local bodies, the elected
members are the policy makers and their sanctions are essential for any major investments
or improvements in Solid Waste Management services. It is, therefore, necessary that the
members of the elected wing such as the Mayors of the Corporation and other important
office bearers, are given appropriates orientation towards the need of modernization of
solid waste management practices in the urban areas and the importance of the same in
terms of health and sanitation in the cities/towns. If these members are given an
appropriate exposure, they would automatically support adequate financing for solid
waste management services and strengthen the hands of chief executives in the
implementation of modern methods of waste management and they would also help in
getting public support through their network of field workers.

It is suggested to organize sponsored trip for officials of Municipal Corporations to
places where considerable success has been achieved in the field of SWM. Few places for
such visits could be-Chennai, Bangalore, Hyderabad, Surat or Ahemdabad.
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Promotional Opportunities

Adequate promotional opportunities should be available in the decentralized Solid Waste
Management hierarchy to maintain the interest of the supervisory staff to remain in the
department.

Inter Departmental Co-ordination. Since the SWM department depends greatly upon the
support of various departments of the local body, more particularly the Engineering
department, the Chief Executive of the local body should hold regular monthly co-
ordination meetings to Sort out problems faced by tile SWM department such as
expeditious repairs of roads, drains, water-supply pipe-lines etc. which cause hindrance to
street and city cleaning. The reinstatement of roads dug up by utility services should also
be given priority. Apart from infrastructure works, the engineering department should
give priority to specific works related to SWM section, such as- construction/repairing of
ward offices, garage, store buildings, pucca floor under all collection points, identification
of suitable land and construction of transfer station , SLF, Processing plant etc.

The procurement procedures for the SWM equipment also need to be expedited and
simplified in such meetings. A Rate-contract system should replace time consuming
tendering procedures. It should be ensured that none of SWM activity should get affected
for want of repairing of equipment. Sanitary workers should have usable implements.
About 25 % more equipment shall be purchased to take care of repairing and maintenance.

There should be an Apex Committee comprised of representatives of various utility
services, headed by the Municipal Commissioner of the Corporation, to co-ordinate the
laying of underground services in the city by various utilities and the reinstatement of the
roads as soon as the underground services are laid. The Apex Committee should ensure
that repeated digging of road is avoided for laying of services by various utilities at time.
The works to be carried out by various utilities on a particular road should be coordinated
to prevent frequent digging of roads, laying and maintaining of services in slums,
provision of public health engineering services and water supply for public toilets and road
construction in the slums to improve overall health and sanitation in the city may also be
regularly reviewed in the co-ordination committee meetings.

Encouragement to NGOS and Waste Collector Co-operatives. NGOs should be fully
involved in creating public awareness and encouraging public participation in SWM
planning and practice. The local body may also encourage NGOs or co-operative of rag
pickers to enter this field and organize rag pickers in doorstep collection of waste and,
provide them an opportunity to improve their working conditions and income. The local
body can give incentives to NGOs in their effort of organizing rag pickers in primary
collection of recyclable and/or organic waste, and provide financial and logistic support to
the extent possible.
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387. Suggestions on Campaign movement and mass awareness program. For effective
implementation of SWM practices, multi pronged action is required in association with all
stake holders- Municipal corporation employees, Public representatives, State
Government, NGOs and waste generators.

388. On one side, training & refresher courses are essential for Municipal employees; the other
important side is conducting Mass awareness programmes for waste generators. It is
experienced that even after setting up of a good system, it is not always necessary to
obtain desired results, in absence of people’s cooperation and awareness. No city can
remain clean, if sanitation work is left entirely on civic body with no cooperation or very
little cooperation of people. Thus Public Participation is key to the success for SWM.

389. People need to know about the duties of Nagar Nigam; rules and regulations / obligatory
functions of GNN; as well as their participatory role towards city’s cleanliness.
Information, Education and Communication (IEC) mechanisms should be used to ensure
effective public participation

390. Following methodology is suggested for carrying out community awareness and public
participation in the sector of solid Waste management:

(i)  Obijective: The overall objective is to achieve People’s participation in SWM
activities in collaboration with the Municipal Corporation. In order to achieve the
objective, following steps has been suggested:

o Situational analysis for development of field based micro plan
I.  no segregation and storage at source
ii.  nohouse to house collection mechanism
iii.  littering and open burning very common

iv.  improper collection, transportation and disposal equipment and
methodology

V.  no cooperation to Nagar Nigam employees
vi.  no payment of user charges

e Dissemination of information to community regarding best practices of Solid
Waste management through print, electronic media and unconventional media

e Design and implement a suitable mechanism for source segregation, collection,
transportation and proper disposal on pilot basis through NGO.

e Capacity building of different stakeholders involved viz. NGOs, CBOs,
Volunteers, line agencies, etc. for development of proper mechanism for adopting
best practices of solid waste management

e Production of relevant IEC for replication at their end
e Strategies and approaches:
o |dentification of major issues of concern in respective area-such as,
i.  Need and urgency of waste disposal
ii.  Obligatory functions of ULB and legal provisions for People’s
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V.
Vi.

participation

Present scenario of SWM and need for active role of community
participation

Need of formation of Community Based Organizations (CBO),
Neighborhood committees (NCs) for timely disposal and collection of
waste; recycling, reusing and reduction of waste at source; segregated
storage at source; deposition of waste at proper place in proper containers;
no littering on streets and public places; paying user charges regularly and
cooperation to Municipal corporation employees

Role of N.G.Os in city/Mohalla/ward cleanliness drive, street sweeping

organizing awareness camps, skill enhancement of the people/communities
as well as develop coordination with the ULB

Development of IEC for replication and distribution
Awareness generation through electronic media:

i.
ii.
iii.
iv.
V.

Scroll on message
Ad spots

Songs with drama
Interactive sessions
Quiz competitions

Awareness generation through print media:

i.
ii.
iii.
iv.
V.
Vi.

Appeals

Advertisements

Acrticles

Distribution of pamphlets
Stickers

Posters

Awareness generation through unconventional and traditional media:

i.
ii.
iii.
iv.
V.
Vi.

Vii.

viii.

Street plays
Advertisement through UPSRTC buses/private buses

Organization of workshops on ‘best out of waste’ during hobby classes and
in schools

Organization of public meetings, door to door campaigns etc.
Ensure facilitating awareness generation campaign in a series.

Facilitate having associating partners, like NGOs, line agencies, media to
implement joint venture for awareness generation campaign

Capacity building of municipal personnel, NGOs, CBOs for development
of effective mechanism for adopting best practices

Formation of committees at local level to sustain the initiative undertaken
and incorporating related capacity building initiatives

Implementation through NGO on pilot basis: It would be better if a pilot project is
implemented through NGO:

Target group: House wives, members of selected commercial houses, grass root
workers of GNN
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e Number of camps: 20 (with recapitulation 3 times for each camp=80) for
Ghaziabad city.

e Process of implementation

i.  Coordination by NGO

ii.  Involvement of CBOs/Mohalla Samities (where ever available), members
of local small business enterprises, GNN grass root representatives, school
teachers and the communities.

iii.  Equipment input such as LPCD projector, video clippings
iv.  Involving local media for publication of activities
v.  Follow up activities

Expected outputs: Behavioral changes in practices
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