File No. MA/P/C-10/1G-1/2015(Pt-ViI})

We may have no objection to accord Administrative approval for the integrated
Solid Waste Management Project in Krishnanagar Municipality under Swaccha Bharat
Mission {Urban) at an estimated cost of Rs. 1833.81 lakh subject to observance of aII
financial norms and subject to concurrence of Group N as GOl's share (35%) is involved in
this project.

Sd/- H.K. Dwivedi
01/03/2017

Sd/- A. Mttra
14/03/2017

Finance Department Group —-N may also accord approval for Integrated Solid Waste
Management Project in Krishnnagar Municipality under ”Swachh Bharat Mission
{Urban)".

Sd/- P. Chakraborty  21.03.2017 -
Sd/-S. K. Sinha  21.03.2017 | ,
5d/- P. Yadav 22.03.2017 )
5d/- Hi K. Dwivedi
( Principal Secretary)
23.08.2017
Group ‘N’ U.0. No: 4011 RS Bl
U.O. Date : 27.03.2017 (|
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File No. MA/P/C-10/1G-1/2015(Pt-VIIi)

We may have no objection to accord Administrative approval for the Integrated
Solid Waste Management Project in Krishnanagar Municipality under Swaccha Bharat |
Mission (Urban) at an estimated cost of Rs. 1833.81 lakh subject to observance of all
financial norms and subject to concurrence of Group N as GOV's share (35%) is involved in
this project. |

Sd/- H.K, Dwivedi |
01/03/2017 |
Sd/- A. Mitra
14/03/2017

Finance Department Group -N may also accord approval for Integrated Solid Waste
Management Project in Krishnnagar Municipality under “Swachh Bharat Mission
(Urban)”.

Sd/- P. Chakraborty  21.03.2017 - | 15
Sd/-S.K.Sinha 21.03.2017 i f
Sd/- P. Yadav 22.03.2017 ! i

Sd/- Hi K. Dwivedi

( Principal Secretary)

23.08.2017

Group ‘N’ U.O. No: 4011 s i .
U.O. Date : 27.03.2017 Lt o '
To
The M.A. Department _ SRR '

Finance Department’

7—? 3‘“? s Groupi-R _‘ 20,?

$.0., Fifance Department "0 Nnogg'?‘ Date..?wa'._',a,=




. S
g
e Government of West Bengal
. Department of Urban Development & Municipal Affairs
Poura Prashasan Bhavan, DD-i, Sector- 1,
Salt Lake City.Kolkata - 700 064
No.297 /MA/C-10/1G-1/2015 Pt. Dated, Kolkata, the 5" day of April, 2017

From : Joint Secretary to the Government of West Bengal

To : The Director,
State Urban Development Agency,
ILGUS Bhavan, Block HA, Sector Iil, Salt Lake
Kolkata 700 106

Sub: Administrative Approval for Implementation of Integrated Solid Waste Management Project

Sir,

\With reference to above, | am directed to inform you that in principal Administrative approval for
the schemes as stated in Annexure — | are hereby accorded to take necessary steps for Implementation
of Integrated Solid Waste Management Project in different ULBs; subject to strict observance of all
relevant rules & regulations of the State Government issued time to time including e-tendering.

Necessary fund will released in due course as per availability of fund upon receipt of the copy of
the e-tender notice, work order and certificate regarding e-tender/-procurement from concerned ULBs.

This letter is issued with the approval of appropriate authority of this Department

Enclo. As stated

Joint secretary to the Govérment of West Bengal

Administrative spprovat for § swm projects
04.06.2017



Enclosure of letter no.27}MA/C-10/1G-1/2015 (Pt}

toc. o221

Name of the Project | U.0. No. & | Total Estimated | Central Share State Share T ULB Share (Rs. |
including ULB Date of Cost (Rs. Inlakh) (Rs. In fakh) tn lakh)
F.D. {Rs. In lakh)
(Gr'NY)
Integrated Solid 3435 5573.00 1850.66 334368 278.66
Waste Management | 03.03.2017
Project (Phase — 1)
within Dum Dum,
North Dum Dum,
South Dum Dum &
Baranagar
Municipality }
Integrated Solid 3395 4021.00 1407.14 2412.23 201.63
Waste Management | 01.03.2017
Project within Naihati
Municipality
Integrated Solid 3472 41820 1463.61 2509.a06 209.33
Waste Management | 07/03/2017
Project Within
Bhatpara
Municipality
Integrated Solid 3925 1819.14 636.699 1019.484 90.957
Waste Management | 23.03.2017
Project within
Santipur Municipality
integrated Solid 3927 1288.15 450.85 772.89 64.41
Waste Management | 23.03.2017
Project within
Jalpaiguri
Municipality
Integrated Solid 3920 1498.44 524.45 899.06 74.93
Waste Management | 23.03.2017
Project in Nabadwip
Municipality
Integrated Solid 4011 1833.81 641.83 110029 9169
Waste Management | 27.03.2017
Project within
Krishnagar
Municipality
Integrated Salid 3693 3232.20 1131.27 1939.32 161.61
Waste Management | 16.03.2017
Project in
Ashokenagar-
Kalyangarh & Habra
Municipality
integrated Solid 3926 3440.00 1179.00 - -
Waste Management | 23.03.2017
Project within
Asansol Municipal
Corporation B )
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STATEMENT - A

Administrative Approval and Plan Release

(For CS/CN form ‘C' and for EAP form ‘D’ should also be used)

Name of the scheme with locational details

Type of the Scheme

Whether a new scheme of the year or an
ongoing scheme

{(Furnish a copy of G.O. regarding
Administrative Approval in case of On going
Scheme)

Date of Administrative Approval

Original Project Cost

Date of commencement of work
Expected Duration

Phasing of Expenditure

Year

Whether clearance from authorities like SPB/
SLSSFC/ GFC etc obtained, if so whether
copies of their approval attached

Budget Provision (Excluding Incentive)

Head of Account-wise

Cumulative Release
Head of Account-wise (Proposed)

Balance Available
Head of Account-wise

Expenditure Incurred
Head of Account-wise

Physical Achievement

Amount for which Utilisation Certificate
submitted

Amount requested for Release

Head of Account-wise

Detailed Justification of the Project

Integrated Solid Waste Management Project in
Krishnanagar Municipality
Centrally Sponsored Scheme

New Scheme

Amount 1o be Spent
Not required

1. 38-2215-02-789-SP-002-35-00
Rs.15000.00 lakh
2. 39-2215-02-789-SP-003-35-00
Rs.10000.00 lakh
1. 39-2215-02-789-5P-002-35-00
Rs.7605.501 Lakh
2. 39-2215-02-789-SP-003-35-00
Rs. 9581.78655 Lakh
1. 39-2215-02-788-SP-002-35-00
Rs. 7394.498 lakh
2. 39-2215-02-789-SP-003-35-00
Rs. 318.02135 Lakh
1. 39-2215-02-789-SP-002-35-00
Nil
2. 39-2215-02-789-SP-003-35-00
Rs. 7756.97865 Lakh
N.A
N.A.

1. 39-2215-02-789-SP-002-35-00
Rs.641.8335 lakh

2. 39-2215-02-789-SP-003-35-00
Rs. 100.00 lakh

Solid Waste Management Project in
Krishnanagar Municipality to keep the city

clean.
é%"

Gautam De, WBSS
Deputy Secretary

UD & MA Deptt.

(Municipal Affairs Branch)
Government of West Bengal
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STATEMENT - C

In case of Centrally Sponsored/Central Sector Schemes

Funding Pattern — Ratio of Central Share & State Share

Total Amount sanctioned (*) by GOI

Total Amount credited to State Account

Matching State Share

Total amount (*) released so far
a) Central Share

b) State Share
Whether copies of GOI sanction letter enclosed

(*) Cumulative figures or the year to be furnished.

b

35.60
5% of estimated cost will be
borne by Krishnagar
Municipality
GOl has been approached to
release a sum of Rs. 641.8335
lakh

N.A

Rs. 1100.286 lakh
Nil

Nil

Nil

N.A.

%

P e

gautam De, WBSS
eputy Secretary

UD & MA Deptt.
{Municipal Affairs Branch)
Government of West Benr |
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Mission Nirmal Bangla (Urban)
/Swachh Bharat Mission (Urban)

Agenda tem No.-1

DPRs for Solid Waste Management Projects

1. Approval of Integrated Solid Waste Management Project for Kolkata Municipal Corporation with a total project
cost of Rs. 152.83 Crore, earlier appraised by CPHEEO.

The Salient features of the Project:

Primary CoMection and Storage System including procurement of Push Carts, Wheel Barrow, Pedal
Tricycle Van, Auto Tippers, Movable & Stationary Compactors etc.

Transfer Stations for one, two, three and four container Compactor Stations.

Transportation: Procurement of Hookloaders, Movable Compactors with Tip Cart and Container.
Disposal: Composting materials recovery facilities and RDF facilities {on PPP basis)

Land available 100 hector, owner is KMC.

The Gol contribution is 35% of the Project Cost i.e. Rs. 53.49 Crore and State Share is Rs. 17.83 Crore.
Remaining amount Rs. 81.51 Crore to be borne by KMC.

2. Approval of DPR of Rs. 34.40 Crore in Asansol Municipal Corporation on MSWM prepared by MoUD, Gol

The Salient features of Phase-l with total cost involvement of Rs. 34.40 Crore are:

Primary Collection

Secondary Operation

Waste Transfer Stations

Service Station for Collection Tools, Vehicles, Repair etc.

Land required 32.70 acre, available 70 acre, owner is ULB

Out of the anticipated cost of Rs. 34.40 Crore, Rs. 0.72 Crore will be available from MP LAD fund and
35% (Rs. 11.79 Crore) from Gol share. The remaining amount Rs. 21.90 Crore has been proposed to be
obtained from HUDCO as loan.

In the Phase-ll of the Project {not included in the present DPR and to be taken up later), Scientific Processing &
Disposal of MSW including composting, RDF based Processing with zero waste to land fill have been proposed
with a total capital cost of Rs. 36.93 Crore {(Central Share Rs. 12.93 Crore and PPP Contribution Rs. 24.00 Crore)

A DPR (Waste to Compost & Energy) of four ULBs (in Cluster Mode) namely Dum Dum, North Dum Dum, South

Dum Dum and Baranagar Municipalities with a total project cost of Rs.55.73 Crore prepared by MED and
appraised by Institute of Public Health Engineer (IPHE), India.

The Salient features of Phase-l of the Project:

Primary Collection

Secondary Operation

Segregation & Sorting

Bio-gas generation through Bio-methanation (50 MT)

Composting through Windrow method (50 MT)

Capping of existing land fill {5 Acres)

Land required 7.44 acre, available 21.73 acre, owner is Baranagar Municipality

Out of the anticipated cost of Rs. 55.73 Crore, 35% (Rs. 19.51 Crore} from Got share and 6.5 Crore from
state share and remaining amount Rs. 25.72 Crore needs to be arranged from other sources.
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Capping & Processing of rest part and further improvement of infrastructure will be taken up in Phase-li.

4. A DPR (Waste to Energy) of Two ULBs (in Cluster Mode) namely Habra and Ashoknagar-Kalyangarh
Municipalities with a total project cost of Rs. 32.32 Crore prepared by two ULBs and appraised by MED.

The Salient features of the Project:

Primary Collection

Secondary Operation

Segregation & Sorting

Bio-gas generation through Bio-methanation

Development of Land fill site

Land required 7.10 acre, available 15.92 acre, owner is Ashoknagar - Kalyangarh Municipality

Out of the anticipated cost of Rs. 32.32 Crore, Rs. 11.31 Crore (35%) from Gol share and 3.77 Crore from
state share and remaining amount Rs. 17.24 Crore needs to be arranged from other sources.

5. A DPR {Waste to Energy) of Jalpaiguri Municipality with a total project cost of Rs. 12.88 Crore prepared by the
ULB and appraised by MED.

The Salient features of the Project:

Primary Collection

Secondary Operation

Segregation & Sorting

Bio-gas generation through Bio-methanation

Development of Land fill site

Land required 1.90 acre, available 4.63 acre, owner is ULB

Out of the anticipated cost of Rs. 12.88 Crore, Rs. 4.51 Crore (35%) from Gol share and 1.50 Crore from
state share and remaining amount Rs. 6.87 Crore needs to be arranged from other sources.

6. A DPR of Krishnanagar Municipality with a total project cost of Rs. 18.33 Crore prepared by the ULB and
appraised by MED.

The Salient features of the Project:

Primary Collection

Secondary Operation

Segregation & Sorting

Bio-gas generation through Bio-methanation

Development of Land fill site

Land required 2.70 acre, available 3.60 acre, owner is ULB

Out of the anticipated cost of Rs. 18.33 Crore, Rs. 6.42 Crore (35%) from Gol share and 2.14 Crore from
state share and remaining amount Rs. 9.77 Crore needs to be arranged from other sources.

7. A DPR of Santipur Municipality with a total project cost of Rs. 18.19 Crore prepared by the ULB and appraised by

MED.

The Salient features of the Project:

Primary Collection
Secondary Operation
Segregation & Sorting
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Bio-gas generation through Bio-methanation
Development of Land fill site

Land required 2.60 acre, available 6.73 acre, owner is ULB
Out of the anticipated cost of Rs. 18.19 Crore, Rs. 6.37 Crore {35%) from Gol share and 2.12 Crore from
state share and remaining amount Rs. 9.7 Crore needs to be arranged from other sources.

8. A DPR of Nabadwip Municipality with a total project cost of Rs. 14.98 Crore prepared by the ULB and appraised
by MED.

The Salient features of the Project:

Primary Collection

Secondary Operation

Segregation & Sorting

Bio-gas generation through Bio-methanation

Development of Land fill site

Land required 2.70 acre, available 5.53 acre, owner is ULB

Qut of the anticipated cost of Rs. 14.98 Crore, Rs. 5.24 Crore (35%) from Gol share and 1.75 Crore from
state share and remaining amount Rs. 7.99 Crore needs to be arranged from other sources.

9. A DPR of Bhatpara Municipality with a total project cost of Rs. 41.82 Crore prepared by the ULB/Agency and
appraised by KMDA.

The Salient features of the Project:

Primary Collection

Secondary Operation

Composting through Windrow method

Sanitary Land Fill

Land required 5.58 acre, available 10.50 acre, owner is ULB

Out of the anticipated cost of Rs. 41.82 Crore, Rs. 14.64 Crore (35%) from Gol share and 4.88 Crore from
state share and remaining amount Rs. 22.30 Crore needs to be arranged from other sources.

10. A DPR of Naihati Municipality with a total project cost of Rs. 40.21 Crore prepared by the ULB/Agency and
appraised by KMDA.

The Salient features of the Project:

Primary Collection

Secondary Operation

Composting through Windrow method

Sanitary Land Fill

Land required 6.67 acre, available 9.94 acre, Owner is ULB.

Out of the anticipated cost of Rs. 40.21 Crore, Rs. 14.07 Crore (35%) from Gol share and 4.69 Crore from
state share and remaining amount Rs. 22.45 Crore needs to be arranged from other sources.
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Approval of Annual Action Plan for 2016-17 & Claim of Fund from Gol

Agenda Item No.-2

51 Total Central
Components Action Plan Estimated Project Cost Share
No. :
(Rs. in Crore)
Rs.131.88 Crore
i i 48.00
1 IHHL Construction of 120000 Unit (@10990/-) 8
Rs. 19.60 Crore
i 7.84
2 GT Construction of 2000 Seats (@98000/- per seat)
Rs. 9.80 Crore
i i 3.92
Construction of 1000 Toilet Seats (@98000/- per seat)
3 PT
. 4 Rs. 3.2 Crore
Construction of 1000 Urinal Seats (@32000/- per seat) 1.28
4 SWM Cov.erage of 8_0 L.a.kh popul.a‘tlon in Rs. ?60 Crore (@1200/- per 336.00
Projects of prioritised 10 cities capita)
Action Plan of Rs. 24 Crore
has already been
5 IEC Miscellaneous IEC activities in State, | submitted to MoUD vide 18.00
District, ULBs Memo no. SUDA- ;
37/2015/938 dated
17.05.2016
Action Plan of Rs. 13 Crore
has already been
Miscellaneous CB activities and submitted to MoUD vide
6 BRI A&OE Expenses Memo no. SUDA- hs
37/2015/938 dated
17.05.2016
TOTAL 424.79

Approval of Fund to be claimed from Government of India as Central Share in the Year 2016-17 under Swachh Bharat
Mission {Urban) is Rs. 329.93 Crore, detailed placed below:

Rs. in Crore
Si | Financial | .| SWM IHHL cT PT ul:iTn;l IEC :g g; Total
No Year Amount | Amount | Amount | Amount Amount Amount
Amount Amount
1 | 2014-15 2nd 34.54 21.12 0 0 0 6.68 1.67 64.01
2 | 2015-16 2nd o 53.52 0 0 0 0 0 53.52
3 | 2016-17 1st 168 24 3.92 1.96 0.64 9 4.88 212.4
TOTAL 202.54 | 98.64 3.92 1.96 0.64 15.68 6.55 329.93




Agenda Item No.-3

IEC and Capacity Building

Information Education & Communication {IEC) :

8o

1. Approval of Action Plan for IEC (Rs. 24 Crore) for the year 2016-17 since submitted to Government of India.

S No. ltems & Particulars | Amount (Rs. in lakhs)
Advertisements through Mass Media
1. Radio Spots {AIR + FM + Available Community Radio Stations) 300.00
including Sponsored Programmes on different components of SBM
for both AIR/FM and Community Radios
Advertisements through Print Media
2. Stickers/Flexes (Bus Panels, Bus Tickets, Seats), (Autos/Cycle 170.50
Rickshaw Panels)
8 Printing of Logo and Messages on: 350.00
- Notebook {Circulated for CB & T) Front and Back Cover Pages
- Inside and back cover pages of free textbooks and notebooks
4, Leaflets, Pamphlets, Posters, Booklets etc. 120.00
5. Temporary Hoardings/Bill Boards 145.00
6. Wall Paintings 75.00
: Awareness Camps & Traditional Media
F A Folk Media & Fairs 300.00
8. Social Media 20.00
Narrow Cast
9, Short Films for showing in local cable channels/tagged with folk 75.00
media screening
10. Production of audio CDs, audio-visual CDs, Documentary/ Docu- 100.00
Drama/ Docu-Feature Films on innovations and best practices for
awareness generation
Interpersonal Communication & Campaigns
11. Other activities under |EC, viz. Senior Citizen's Programme, Quiz 149.50
Programme in Schools & Colleges, Road Shows & Tableau, School
Children Awareness Programmes and Theme Based Cleanliness
Drive
12. Campaigns by SHGs and Federations 265.00
13, Celebration of National & International Days such as Environment 75.00
Day (5" June), Hand Washing Day (15" October), World Toilet Day
{19™ November)
Development of Website and Formation of Monitoring Systems
14, Development of Website for the Programme Sub-Components and 5.00
also for MIS, M&E (with ULE login) (This includes O&M of
[Infrastructure & Maintenance])
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Si. No. Items & Particulars Amount (Rs. in lakhs)
15. Establishment of Monitoring Systems/Committee at the ULB levels: 250.00
1. For evolving local mechanisms to ensure that there is no open
defecation, people are using toilets, cleanliness drives initiated by
schools and colleges and Anganwadi centres etc.
2. For updating data, audio-video clips, photographs
Grand Total 2400.00

Capacity Building:
2. Approval of Action Pian for Capacity Building (Rs. 13 Crore) for the year 2016-17 since submitted to Government
of India.
Sl. No. | Items & Particulars Amount (Rs. In
lakhs)
Capacity Building '

1. | Capacity Building and Training Programmes for various stakeholders 300.00
on Swachh Bharat Mission
Workshops on Thematic Issues for various stakeholders 300.00

3. | Capacity Building and Training Programmes on [EC 400.00
Exposure Visits to better performing ULBs both at the Districts, State 300.00
and inter-state levels that have demonstrated innovative models of
sanitation and best practices like innovative School sanitation models,
Solid and Liguid Waste Management{SLWM) projects managed by
women SHGs, eco-friendly toilet construction sites etc.

Grand Total 1300.00

Agenda Item No.-4
Miscellaneous Issues

Any other issue will be raised.
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Hence, the following Fund Sharing pattern of State Government and Krishnanagar
Municipality may be proposed for this Standalone Project of Integrated Solid Waste
Management:

a) Fund Share of Krishnanagar Municipality may be 5% of the total Project Cost i.e.
Rs. 0.92 Crore, and

b) Fund Share of State Government may be remaining 60% of the total Project
Costi.e. Rs. 10.99 Crore

Now, as per decision of the State High Powered Committee (SHPC) under Mission
Nirmal Bangla {Urban)/Swachh Bharat Mission (Urban), the above mentioned proposal
for Fund Sharing pattern between State Government and ULB may be moved to Finance

Department, Government of West Bengal for concurrence.
A\
Ny

(B. N. Kar)
Additional Director, ILGUS &
s Additional State Mission Director, MNB (U}

Placed for kind approval.

Di./redﬁr, SUDA &

State M

ission Director, MNB (U) : A7 :

Do
& j{ It
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2017
STATE URBAN DEVELOPMENT AGENCY
NOTE SHEET
File No. SUDA-16/2017

Sub: DPR of Integrated Solid Waste Management Project of Krishnanagar Municipality

The Detailed Project Report (DPR) for implementation of Integrated Solid Waste
Management Project in Krishnanagar Municipality (Placed at CP-57) was prepared by
the ULB itself and adopted by their Board of Councillors (BoC) [placed at CP-63 to CP-
64). Bhaba Atomic Research Centre and Municipal Engineering Directorate (MED) have
appraised the DPR (placed at CP-58 to CP-62) and it has finally been approved (placed at
CP-70 & 73) in the 1% Meeting of the State High Powered Committee (SHPC) under
Mission Nirmal Bangla (Urban)/Swachh Bharat Mission (Urban). Order of Constitution of
SHPC and the Minutes of the 1% meeting are placed at CP-55 to CP-56 and CP-65 to CP-
73 respectively.

The Salient features of the Project are:

* Primary (Door to Door) Collection - Segregation at source

* Secondary Transportation - Separate Transportation Chain for Bio-degradable
and Non-bio-degradable wastes

* Optimization of Transportation Facilities including utilization of existing system.

* Further Segregation & Sorting (if required)

* Waste to Bio-gas generation through Bio-methanation with the capacity of 40
Million Ton Per Day (MTPD)

* Development of Land fill site

* Land required 2.70 acre, available 3.60 acre, owner is ULB

* Population Coverage: all the 153062 no. of population of Krishnanagar
Municipality

* Project Implementation Period: 2 Years

* Total anticipated Project Cost is Rs. 18.33 Crore

Government of India, in the Guideline of Swachh Bharat Mission (Urban) at Para-7.10 &
7.10.5 [placed at CP-41 & 42] and in the Office Memorandum for Revision/Modification
of MoUD [placed at CP-54] mentioned that for Solid Waste Management Projects Gol
share will be 35% of the total project cost subject to the condition that the State
contribution will be minimum -25% funds to match 75% Central Share i.e. 1/3™ of
Central Share.

Hence, out of the anticipated total project cost of Rs. 18.33 Crore, Gol Share is Rs. 6.42
Crore (35%) and Mandatory State Share is Rs. 2.14 Crore.

In thel®™ Meeting of the State High Powered Committee (SHPC) under Mission Nirmal
Bangla (Urban)/Swachh Bharat Mission (Urban) under the Chairmanship of the Chief
Secretary to the Government of West Bengal, it was decided that (placed at CP-72)
beyond the Government of India share i.e. 35% or as admissible of the Project Cost, the
remaining will be borne by the State Government and ULB. This fund sharing pattern is
approved in principle and UD & MA Department will finally obtain approval from
Finance Department. —:
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Minutes of the I* Meeting of State High Powered Committee
under Mission Nirmal Bangla (Urban)/Swachh Bharat Mission (Urban)

Date: 5 January 2017 Time: 11.30 AM Venue: Conference Hall of the
Chief Secretary at Nabanna

List of the Members and other Participants Present: Placed at Annexure-VI

The Chief Secretary to Government of West Bengal and the Chairman of the State High Powered
Committee under Mission Nirmal Bangla (Urban)/Swachh Bharat Mission (Urban) chaired the meeting.

At the outset, the Secretary, Urban Development & Municipal Affairs Department, Government of West
Bengal welcome all the members of the Committee and explained the overall plan and activities under
Mission Nirmal Bangla (Urban). He made a detailed presentation on the agendas of the meeting,

Detailed discussion took place on the Concept, Plan and Process of the proposed Solid Waste
Management Projects, Action Plan of all Components for the year 2016-17 including IEC & Capacity
Building Plans, Claim of fund from Government of India in the year 2016-17 and Miscellaneous issues.

Salient features of discussions and decisions taken
Solid Waste Management:

1. DPRs of following 10 Solid Waste Management Projects of 14 ULBs of West Bengal have been
placed before the Committee for consideration. The SWM Projects are technically appraised by
Reputed Institutes/Technical Wings of the Government and approved by the concerned ULBs.
Lands are available with the ULBs in each case. After detailed deliberation, the Committee has
approved the DPRsof following SWM Projects:

a) DPR of four ULBs (in Cluster Mode) namely Dum Dum, North Dum Dum, South
Dum Dum and Baranagar Municipalities.

b) DPR of two ULBs (in Cluster Mode) namely Habra and Ashoknagar-Kalyangarh
Municipalities.

c) DPR of Jalpaiguri Municipality.

d) DPR of Krishnanagar Municipality.

€) DPR of Santipur Municipality.

f) DPR of Nabadwip Municipality.

g) DPR of Bhatpara Municipality.

h) DPR of Naihati Municipality.

i} DPR of Kolkata MC

j) DPR (Phase-I) of Asansol Municipal Corporation.

Details of the Projects are placed at Annexure-1

8. 1




ko ®

2. It was decided that beyond the Government of India share i.e. 35% or as admissible of the Project
Cost, the remaining will be borne by the State Government and ULB. This fund sharing pattern is
approved in principle and UD & MA Department will finally obtain approval from Finance

Department.
[EC/Interpersonal Behavioural Change Communication:

3. It was discussed that the major challenge of the Solid Waste Management Projects is awareness
generation through Interpersonal Behavioural Change Communication. For this, it was decided
that a Combined Interpersonal Behavioural Change Communication Process will be developed by
UD & MA Department and P&RD Department jointly utilizing the support of UNICEF. In this
regard, support of the Department of Information & Cultural Affairs will be very much essential.

Annual Action Plan for the Year 2016-17:

4. The Committee has approved the Information, Education & Communication (IEC) Action Plan
of Rs. 24 Crore for the year 2016-17, which has already been submitted to Government of India.

Details of the IEC Action Plan is placed at Annexure-II

5. The Committee has approved the Capacity Building Action Plan of Rs. 13 Crore for the year 2016-
17, which has already been submitted to Government of India.

Details of the Capacity Building Action Plan is placed at Annexure-I11

6. The Committee has approved the Annual Action Plan of all Components for the year 2016-17
amounting to total Gol Share of Rs. 424.79 Crore, which has already been submitted to

Government of India.
Details of the Annual Action Plan of all Components is placed at Annexure-1V
Claim of Fund from Gol in the Year 2016-17:

7. The Committee has approved the Claim of Fund amounting to Rs. 329.93 Crore from Government

of India in the year 2016-17, which has already been submitted to Government of India.

Details of the Claim of Fund from Government of India is placed at Annexure-V

Miscellaneous:

8. It was discussed that a data base on existence of Open Drains in the ULBs should be developed
and it was decided that a low cost scheme will be designed for covering those open drains in

Urban Areas. In this regard, UD & MA Department will take necessary action.

% 2




9. It has been observed that the market areas & its nearby drains of urban areas remain very much
dirty due to accumulation of wastes. For this, it was decided to prepare a plan for Cleanliness and
Waste Management including drainage system in the markets of Urban Areas. Taking these
aspects into account a new model of market may be designed and Kolkata MC will implement a
pilot project in this respect. In this regard, UD & MA Department will take necessary action.

Meeting ended with thanks to and from the chair.

s
,f
e
(Basudéb Banerjee)
Chief Secretary po’Government of West Bengal
@ & Chatfman, SHPC, MNB (U)
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Annexure-1

Details of the SWM Projects approved by SHPC

A DPR (Phase-T) of four ULBs (in Cluster Mode) namely Dum Dum, North Dum Dum, South
Dum Dum and Baranagar Municipalities with a total project cost of Rs.55.73 Crore prepared by
MED and appraised by Institute of Public Health Engineer (IPHE), India.

A DPR of Two ULBs (in Cluster Mode) namely Habra and Ashoknagar-Kalyangarh
Municipalities with a total project cost of Rs. 32.32 Crore prepared by two ULBs and appraised
by Municipal Engineering Directorate (MED).

A DPR of Jalpaiguri Municipality with a total project cost of Rs. 12.88 Crore prepared by the
ULB and appraised by MED.

A DPR of Krishnanagar Municipality with a total project cost of Rs. 18.33 Crore prepared by the
ULB and appraised by MED.

A DPR of Santipur Municipality with a total project cost of Rs. 18.19 Crore prepared by the ULB
and appraised by MED.

A DPR of Nabadwip Municipality with a total project cost of Rs. 14.98 Crore prepared by the
ULB and appraised by MED.

A DPR of Bhatpara Municipality with a total project cost of Rs. 41.82 Crore prepared by the
ULB/Agency and appraised by Kolkata Metropolitan Development Authority (KMDA).

A DPR of Naihati Municipality with a total project cost of Rs. 40.21 Crore prepared by the
ULB/Agency and appraised by KMDA.

A DPR of Rs. 152.83 Crore of Integrated Solid Waste Management of Kolkata MC prepared by
Kolkata MC and already appraised by CPHEEO.

A DPR (Phase-I) of Rs. 34.40 Crore in Asansol Municipal Corporation on MSWM prepared by
MoUD, Gol has been received. The Ministry vide D.O. No. JS-MD/MoUD/SBM/OS-2016/34
dated 27.10.2016 informed that as MoUD has prepared this DPR, so no Third Party
Evaluation/Appraisal is required for this DPR.

g)/
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Annexure-II

Details of the IEC Action Plan for 2016-17 approved by SHPC

S1. No. Items & Particulars Amount (Rs. in

Radio Spots IR + FM + Available mmunjty Radio Statins)
including Sponsored Programmes on different components of
SBM for both AIR/FM and Community Radios

Stickers/Flexes (Bus Panels, Bus Tickets, Seats), (Autos/Cycle
Rickshaw Panels)

3. Printing of Logo and Messages on: 350.00
- Notebook (Circulated for CB & T) Front and Back Cover
Pages

- I[%side and back cover pages of free textbooks and notebooks
Leaflets, Pamphlets, Posters, Booklets etc. 120.00
Temporary Hoardings/Bill Boards 145.00
Wall Paintings

4.
ok
6.

Folle Media & Fairs
_ Soc Media

Short Films for showing in local cable channels/tagged with folk

media screening

10. Production of audio CDs, audio-visual CDs, Documentary/ 100.00

Docu-Drama/ Docu-Feature Films on innovations and best
practices for awareness generation

Other activities under IEC, viz. Senior Citizen’s rogae.
Quiz Programme in Schools & Colleges, Road Shows &
Tableau, School Children Awareness Programmes and Theme

Based Cleanliness Drive
12. Campaigns by SHGs and Federations 265.00
15 Celebration of National & International Days such as 75.00

Fnvironment Day (5 June), Hand Washing Day (15" October),
World Toilet Day (19 November

14, Development of Website for the Programme Sub-Components
and also for MIS, M&E (with ULB login) (This includes O&M
of [Infrastructure & Maintenance])

15, Establishment of Monitoring Systems/Committee at the ULB 250.00
levels:
L. For evolving local mechanisms to ensure that there is no open
defecation, people are using toilets, cleanliness drives initiated
by schools and colleges and Anganwadi centres etc.
2. For updating data, audio-video clips, photographs

Grand Total 2400.00

gr\/,



Details of the Capacity Building Action Plan for 2016-17 approved by SHPC

Annexure-111

Sl No.

Items & Particulars

Capacity Building and Training Programmes for various
stakeholders on Swachh Bharat Mission

Amount (Rs.

2. [ Workshops on Thematic Issues for various stakeholders 300.00
3. | Capacity Building and Training Programmes on IEC 400.00
4. | Exposure Visits to better performing ULBs both at the Districts, 300.00

State and inter-state levels that have demonstrated innovative

models of sanitation and best practices like innovative School

sanitation models, Solid and Liquid Waste Management{SLWM)

projects managed by women SHGs, eco-friendly toilet

construction sites etc.

Grand Total 1300.00

S
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Annexure-1V
Details of the Annual Action Plan of all Components for 2016-17
approved by SHPC
. 3 Total Central
e Components Action Plan Estimaced Brjeot Share
No. Cost ;
(Rs. in Crore)
Individual : . Rs.131.88 Crore
1 Hansahold Tatiina Construction of 120000 Unit (@10990/-) 48.00
2 Community Toilet | Construction of 2000 Seats ?@891890?)(()) /(«:;;l;eseat) 7.84
Construction of 1000 Toilet Rs. 9.80 Crore 302
Seats (@98000/- per seat) z
3 Public Toilet
Construction of 1000 Urinal Rs. 3.2 Crore 128
Seats (@32000/- per seat) =
. Coverage of 80 Lakh population | Rs. 960 Crore
4 I'aOhd hisesis in Projects of prioritised 10 (@1200/- per 336.00
anagement o :
cities capita)
| Action Plan of Rs.
24 Crore has
already been
5 IEC Miscellaneous IEC activitiesin | submitted to 18.00
State, District, ULBs MoUD vide Memo ’
no. SUDA-
37/2015/938 dated
17.05.2016
Action Plan of Rs.
13 Crore has
already been
Miscellaneous CB activities and | submitred to
% CB&AGOE | oor Expenses MoUD vide Memo i
no. SUDA-
| 37/2015/938 dated
, 17.05.2016
TOTAL 424.79

Note: The priority of IHHL component implementation is being set as per District-wise priotity of
Panchayar & Rural Development Department, Government of West Bengal

(&//
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Annexure-V
Details of Claim of Fund from Government of India in the year 2016-17
approved by SHPC
Rs. in Crore

. PT - CB&

Sl | Financial SWM IHHL CT PT . IEC Total
No Year Installment Amount | Amount | Amount | Amount Urinal Amount A&OE Amount
Amount Amount

1 2014-15 2nd 34.54 2112 0 0 0 6.68 167 64.01
2 2015-16 2nd 0 5352 0 0 0 0 0 53.52
3 2016-17 1st 168 24 3.92 1.96 0.64 9 488 212.4
TOTAL 202.54 08.64 3.92 1.96 0.64 15.68 6.55 320903
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12.
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14.

16.
17.

18.
19,

20.
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22,
23.
24
25.
26.

Annexure-VI

List of Members and Other Participants Present

Sri Basudeb Banerje, IAS, Chief Secretary, GoWB

Sri Arnab Roy, [AS, Principal Secretary, Environment Department

Sri A. Bhattacharya, IAS, Principal Secretary, | & C.A Department

Sri Onkar Singh Meena, [AS, Secretary, UD & MA Department

Sri Khalil Ahemed, IAS, Municipal Commissioner, Kolkata MC.

Sri D. Nariala, [AS, Secretary, School Education Department

Sri A. Bhattacharyya, IAS, Commissioner, H & FW Department

Sri N. G. Hira, IAS, Commissioner, CD,WD & SW Department

Sri Dibyendu Sarkar, IAS, Commissioner, P & RD Department

Sri Sudipta Chatterjee, IAS, S.P.D., PBSSM, School Education Department

. Sri Anil Kumar, Under Secretary, Ministry of Urban Development, Gol

Sri Bikash Ranjan Podder, Chief Engineer, Public Health Engineering Department
Sri Sunit Ranjan Sikdar , D.L.B., UD & MA Department

Sri Amit Das, Chief Engineer, MED, UD & MA Department

Sri Deblaumar Chakraborti, Senior Consultant (WASH), UNICEF

Dr. Kaninika Mitra, Health Specialist, UNICEF

Smt Meital Rusdia, Chief Field Office, UNICEF

Sri Sutanu Kar, IAS, Additional Secretary, UD & MA Department

Sri Upendra Nath Sarkar, Special Secretary & Director, SUDA, UD & MA Department
Sri B. N. Kar, Additional Director, ILGUS, UD & MA Department

Sri Santanu Mukherjee, Joint Secretary, UD & MA Department

Sri R. M. Charterjee, D.G.O., KMDA, UD & MA Department

Dr. Sujay Mitra, Poverty Monitoring Expert, CMU, UD & MA Department

Sri Subhasish Chattopadhyay, D.G.(SWM), Kolkata MC

Sri Saumnya Bandyopadhyay, Assistant Engineer, M.E.D, UD & MA Department

Sri Sudhin Kar, C.M., SLB, Lbd, United Bank of India, H.O.
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KRISHNANAGAR - 741101 S e conm

* Charman's Office & Fax No. - 252456
Email: charmnankm@gma com

4 Resi : 224111 & 225111
ﬂ S rcr: _ Sa ﬁa Mobila : 9434055824 (Q% \ M
aiman 9933105764
SANY o

M S, FRHI| AT 416(A) ] 16 Bt L3 AR
To

The Director,

State Urban Development Agency &
State Mission Director, SBM(U}
IGLUS Bhavan, Sector-IiI, HC-Block
Bidhanganar, Kolkata - 700106

Sub :- Submission of BOC resolution therefor.
Ref :- Memo No.- SUDA-287/2016/2047(12) dated 24-11-2016

Sir,

With refarence to the above 1 am to inform you that the matter relating
to fund-shairing by ULB in connection with implementation of a Solid Waste
Manegment Project, was discussed in the Meeting of Board of Councillors
held on 30-11-2016 and it was it was decided that at best 5% of the total
Project cost can be borne by this municipality. it was also decided that the

Gove— Would—be — T pPay € balance  requirement  for =
-implementation-of the seid-project-in-this-municipatity= ~—— ———

An extract copy of the resulation of the said BOC meeting is enclosed
or your perusal and necessary action,

- /Enclo : As stated

’b \"—\*\-

Chairman
Krishnanagar Municipality



KRISHNANAGAR MUNICIPALITY

EXTRACT from Minutes of the Proceedings of the Monthly General
Meeting of the Board of Councillors, Krishnanagar Municipality duly held on
30-11-2016 at 2-30 pm in the Dwijendra Lal Roy Sabhakaksha,
Krishnanagar Municipality.

e ke koo ok ok s ok ok ek ek ok ok ok Sk o e RN ol e e RO s sk ol e ook ok kR KRRk

Before Meeting by

v) Chairman informed the house that as intimated by the Director, State
Urban Development Agency , the DPR for setting up a Solid Waste
Manegment Project in this municipality has been approved. He also
informed that the total project cost of the said Plant is Rs. 18.33 Crore, out
of which 35% of the project cost would be available from Govt. of India ,
11.67% from the State Govt. and the rest 53.33% of the project cost could
have to be borne by the municipality.

At this, all the members expressed their concern as to how the ULB’s
share, being such a big amount, could be met by the municipality. After
thorough discussion it was decided that at best 5% of the total project cost
can be borne by the municipality. It was also decided that the Govt. would
be requested to pay the balance requirement for implementation of the
project.

S

ook ook ko ok dkokok ok dokaoiokioh ¥k Rk kR REkkkkkE e ke ok o ol ok sk okeok ok ok o
[ i — - — o «-  3d/-A.Saha = - -
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rishnanagar Municipality.

§ e

“ij At'rﬁ | M
Chairman 55\\‘1’_ Uo

Krishnanagar Municipslity
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GOVERNMENT OF WEST BENGAL

OFFICE OF THE CHIEF ENGINEER

Municipal Engineering Directorate

BikashBhawan, South Block (1* Floor) Salt Lake, Kolkata— 700091

Phone No: (033)2337-1331/(033)2358-3347 \ Fax: (033) 2337-5472 /2337-5474
E-mail: ce_medte@yahoo.com

No.ME/ 2t\¢é[/P-Y& 2015 Dated 9 /12

From : The Chief Engineer ¢ 2016 ~
M. E. Dte. ~9 DECST s
Bikash Bhavan i n /e

=t m Y “,‘.n‘q;"al/"'::j 1
\/'lo/: The Director, DG il g\ :/ QVLC//S!E

ILGUS Bhaban, H.C.Block, Sector-III, e " )
Salt Lake, Kolkata- 700 106. .

e o
Sub: Appraisal report of Municipal Solid Waste aﬁr@%em Project within
Krishnanagar Municipality

Ref : Memo no. BARC/NABTD/2016/3872 Dt. 05/12/16 of Bhaba Atomic
Research Centre

Sir,
With reference to the subject cited above I am sending herewith appraisal report of

MSWM project within Krishnanagar Municipality received from Dr. S.B.Ghosh, Scientific

Officer, Nuclear Agriculture and Biotechnology Division, Bhaba Atomic Research Centre along
with an additional report prepared from this end for your kind perusal and taking further course of

- necessary-action. - -
This may kindly be noted that all suggestions may be incorporated to the project as far as

possible at the time of actual execution.

Yours fajthfully,
e
Enclo : as stated pr e \\"’h

Chief Engineer, MED

F:\Chief Engincer\Appraisal report, SWM, KRN, SUDA....9.12.16.docx



2 | Phone 022 25590375
Fax 022 25505326

‘ ghoshsukh@gmail.com
shghosh@barc.gov.in

Dy, S B. Ghosh
S0/F, NABTD

| e o |
Government of India
BHABHA ATOMIC RESEARCH CENTRE
NUCLEAR AGRICULTURE AND BIOTECHNOLOGY DIVISION
MUMBALI 400 085

Rel'BARC/NABTD/2016/}2 B 7 2_ Date: 05/12/2016

To

The Chief Engineer,

Bikash Bhawan, South Block. Salt Lake,
Kolkata -700091

Sub: Review of Krishnanagar city SWM PR
Dear Sir.

Thank vou very much for giving me this opportunity 1o review the DPR on solid waste
management system for Krishnanagar city, West Bengal. | have gone through the document and
my observations are as follows.

1. This document is quite comprehensive in nature and gives all relevant data. Although
certain sub-sections may be improved in terms of emphasizing on segregation al source.
the document in general has underlined the importance of sepregation at source. All
waste generators including shops and offices and households have to adopt source

segregation.

2.Municipality may consider adjoining clearance of construction debris with issuing the

completion/occupancy certificate of the project (Sec 4.2), i.e. if a builder is not clearing
" the debris, he will not get completion/occgpaggy certificate. S —

3. In page 43 the proposed layout for a 5 MT biogas plant is good enough for schematic and a
representation purpose but there are certain inaccuracies and will be rectified as and when
those projects are implemented. For example the main digester capacity is insufficient for
a 5 MT project. BARC is capable of providing those technical details as and when
necessary MoU is signed between BARC and the appropriate body at West Bengal state
government.

4. Technological comparison at page 48 is the crux of this document. Composting has limited
small scale application and should be encouraged at the housing society and housing
complex level. Any housing society that practices its own biodegradable solid waste
processing by composting should be rewarded by giving some concession on municipal
charges ( municipal tax, water bill etc. etc.). Waste to energy projects in any form
(incineration or syn gas) are not sustainable and almost all efforts in India have remained
unsuccessful because of space, cost, ash disposal and air-pollution. Engineered land fills
have not yet been built in India but from international data available, it seems they are
much more costly affairs than biomethanation projects. The advantage of biomethanation



: éﬂ@

is thal the vatue of methane and manure produced tilis the scale in favour of
sustainability.

5.Taking the estimate of 43 MT biodegradable wasie generation in Krishnanagar city per
day, the proposal to set up 8 plants of 5 MTPD looks justificd. Space required for each 5
MT biomethanation project is approximately 400-500 M®. The document assumes all
eight plants in one centralized location. 1 would strongly encourage the stake holders to
think of establishing those plants in a distributed manner all over the city. This will
eliminate large scale transportation of waste all over the city. Waste transportation is a
nuisance 1o the citizens at large. The advantage of having all the plants in one location is
that if one plant goes down, other plants can take the load if any spare capacity is
available. '

6. The economics of biomethanation given in the document is broadly in line with the
estimate given by BARC. However. it may be fine tuned as explained here. 1 MT of
waste can give enough gas to replace one and half (1 + '2) domestic LPG cylinder. In
case electricity is produced using the biogas using a 30KVA genset attached to each 5
MTPD plant then everyday one should expect 400 unils {(KWH) net per day ie. netof
production of electricity and consumption of electricity to run the plant. Using a
changeover switch one can run the plant in a grid neutral manner.

The concluston of the document that biomethanation is the most appropriate technology to
pursue in a place like Krishnanagar city for processing of biodegradable waste is a very logical
one and should be followed actively.

Thanking you,

Sincerely,

S T

S.B.Ghosh
A1 o
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ADDITIONAL REPORT ON SOLID WASTE MANAGEMENT PROJECT UNDER KRISHNANAGAR MIUNICIPALITY

= Name of the Project Solid Waste Management Project under Krishnanagar Municipality
2. Sectoral area Urban
3. Total Financial outlay 1833.81 Lakh
4, Financial arrangement
Funds being made available by
implementing agency Gol Share State Share Others, if anyf Add!. Total
State share)
Krishnanagar Municipality 641.83 Lakh 213.94 Lakh — 978.04 Lakh 1833.81 lakh
5 Project duration 24 Months
i (dates/months/years)
6. Location of project Krishnanagar Municipality in Nadia District, West Bengal
7. Previous phases, if any No
Clearance/Permission from concerned authority such as State
8. Statutory required Electricity Board, State Pollution Control Board (SPCB), Highways,
PWD etc. (wherever applicable).
9. Statutory obtained To be obtained after approval of the project by the ULB.
10. Details of Feasibility) Studies done {if | The project is technically and financially feasible
any
11. Implementing agency Krishnanagar Municipality with technical assistance from MED,
Govt. of West Bengal
12, Basic design of the project
The main objective is conversion of waste to energy through
i) Goals and Objectives generation of bio-gas , preparation of manure and proper
management of recyclables.
Collection, transportation, separation and production of Bio-gas,
ii) Activities involved manure and selling of recyclables, sanitary land filling for inert as
perretevant manuals-and-guidelines-of Gevt—of India.
iii) Outputs of the project Waste free city with minimum discharge to landfills.
The day to day hazards of waste mechanism will be addressed with
due importance to socio-economic view points, as well the
iv) Qutcome of the project ~ municipal revenue infrastructure will_be_soundly_built in_a new
form.
13. Target poputation
i) As per Census 2011 153062
i) Base Year {2018) 166546
iii) Intermediate Year (2028) 184940
iv) Final Year {2038) 202492
14, Per capita expenditure proposed
i) Considering Census population 2011 | Rs. 1198.08
i) Considering B?;gligeiar population Rs. 1101.08
15. Sniantiative and auEiiative As per CPHEEO Manual published by MoUD, Govt. of India

(verifiable) target Indicators




X

Environmental sustainability of the

The project does not affect the green belt. No treeis required to
be cut. No water body is affected by the proposed project. No

a5, project natural outiays are also affected by the proposed project. There is
no possibility of soil erosion.
land acquisition / Resettlement
17. | snd Rehabilitation involved Laml alreatly protured
18. | Operation and Maintenance Krishnanagar Municipality
15, Finance Plus Criteria
(i Innovations and piloting of new Waste to energy (Bio-gas)
approaches
i) — _Innovations in financingand Surplus income will be generated after meeting Operation and
leveraging Maintenance costs.
Whether the project is Yes
20. recommended for Sanction or not
(Y/N).
If not, please mention reasons and Not Applicable
21, . !
area for improving DPR.
9. Estimated cost for consideration & Rs. 1833.81 Lakh

approval (INR Lakh)

\, .
- /‘? o
ACR//&Q .
ief Engineer
Municipal Engineering Directorate
Govt. of West Bengal
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Preface

The urban solid waste problems are growing exponentially in
the cities and urban centers of this country. Inadequate and inappropriate solid waste
management policy is imposing threats on the environment, polluting the natural
resources which in turn endangers the eco-system by large. It has reached disastrous
proportions nowadays. The problem has become critical further for the reasons of lower
socio-economic structures, inadequate resources, lack of techno management initiatives
and community participation as a whole. Coupled with budgetary restrictions, poorly
motivated staff, inadequate vehicles and implements the solid waste management has
become one of the burning problems of the local bodies. The existing infrastructure is
barely adequate to cope up with today’s need.

This detailed project report, “Solid Waste Management
System” for the Krishnagar Municipality has been prepared for improvement of the
present solid waste management system of the town and also for proper surveillance and
sustainability of the system. The report emphasizes upon the adequate steps for
collection, transportation and processing through generation of bio-gas & disposal of
solid waste generated by the community. The total project cost is Rs. 1833.81 lakh. Per
capita cost will be Rs. 1198.00. The most vital component of this project is the
procurement of land in the near vicinity of the town and Krishnagar Municipality
already has the land required in their possession. The project will be implemented and
managed by Krishnagar Municipality with the technical assistance and guidance of
Municipal Engineering Directorate.

Hope, this project will not only improve the environmental
condition of the town and the health of the community, as a whole but will also fetch a
good amount of revenue from the project.

Thus waste to wealth.
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SWM : KRISHNANAGAR MUNICIPALITY

l PROJECT SUMMARY
POPULATION - 153062
AREA i 15.961 S5Q.KM
NO. OF HOLDING S H 38052 NOs.
NO. OF WARDS : 24 NOs.
NO. OF DAILY MARKETS : 16 NDOSs.
NO. OF COMMERCIAL CENTRES g 15 NOS.
ND. OF HOTELS : 49 NOos.
NO. OF HOSPITALS H 2 NOs.
QUANTITY OF WASTE
A) DDMESTIC WASTE - 42.09 MT
B) MARKET WASTE : 21.00 MT
c) HOTEL WASTE : 0.46 MT
GARDEN/AGRICURTURAL WASTE : 0.50 MT
D) TRADE WASTE : 3.040 MT
E) OTHERS WASTE i 2.00 MT
F) CLINICAL WASTE : 1.38 MT
TOTAL QUANTITY OF WASTE : 70.43 MT
PROJECT COST
A} PLANT, MACHINERY, EQUIPMENTS FOR
COLLECTION, TRANSPORTATIONS AND :| Rs. 614.05 LAKH
DISPOSAL
B) DEVELOPMENT OF LANDFILL SITE ! | RBE. 136.70 LAaxKH
C) CONSTRUCTION OF BiID-GAS PLANT :| Rs. 1029.65 LakH
D) CONTINGENCIES Rs. 53.41 LLAKH
TOTAL PROJECT COST i | Rs. 1833.81 LakKH
“ROJECT PERIOD - 2 YEARS
w & M COST PER YEAR : 327.92 LAKH
REVENUE PER YEAR
TOTAL REVENUE GENARATION :| Rs. 344.16 LAKH
0O & M CosT : | RB. 327.92 LakKH
SURPLUS (AFTER RE-PAYMENT OF LOAN, IF ANY) : | ms. 16.24 LAKH
LAND REQUIRED
A) FOR SANITARY LANDFILL : 2.1 ACRES
B) FOR BIOGAS PLANT AND OTHERS L 0.6 ACRES
TOTAL LAND REQUIRED : 22T ACRES




INTRODUCTION

Solid Waste Management system involves activities associated with generation, collection, transfer &
transport and processing and disposal of solid wastes generated by the community. It involves
planning, organization, administration, finance, legal and engineering aspects involving interdisciplinary co-
ordination. This aspect received scanty attention in most of the municipal towns resulting in insanitary
conditions. An effective solid waste management scheme can be drawn by means of a harmonic

integration between the available in house resources and the latest technologies.

Solid Waste Management is an obligatory function of Urban Local Bodies {ULBs} in India. However, this
service is poorly performed resulting in problems of health, sanitation and environmental degradation.
With over 3.6% annual growth in urban population and the rapid pace of urbanization, the situation is
becoming more and more critical with the passage of time. Infrastructure development is not in a position
fo keep pace with population growth owing to the poor financial health of most of the urban local bodies.
Solid Waste Management is one among the essential services, which suffers the most in such a situation.
Lack of political will, inadequate financial resources, institutional weakness, improper choice of technology

and public apathy towards Solid Waste Management has made this service far from satisfactory.

India has 4378 cities and towns as per 2001 census which comprises as under.

Type of cities/towns Population range
Above 1 million 35
Above 1 lakh 358
Above 50000 401
Below 50000 3584
Total 4378

Waste generation ranges from 200 gms. to 600 gms per capita per day in cities ranging from | Lac to
over 50 Lakh population. The larger the city, the higher is the per-capita waste generation rate. The total

waste generation in urban areas in the country is estimated to exceed 100000 tons a day.
Indian mixed waste has a large proportion of compost able material and inerts. As per recent studies

compost able matters are approximate 55% and inert materiais 30 %. The component of recyclable

material is between 15%.
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A study of Indian cities has shown the Chemical Composition as under:

Chemical Characteristics of Municipal Solid Waste in Indian Cities

Paper (as %)

Rubber Leather And Synthetics 0.78 0.73 0.71 0.48 0.28
{as %)

Glass {as %) 0.56 0.35 0.46 0.48 0.94
Metals {as %) 0.33 0.32 0.49 0.59 0.8
Total compostable matter 44 .57 40.04 38.95 56.67 30.84
jas %)

Inert (as %) 43.59 48.38 44.73 49.07 53.9

Chemical Characteristics

Moisture {as %) 25.81 19.52 26.98 21.03 38.72
Organic matter 37.09 25.14 26.89 25.6 39.07
(as %)

Nitrogen as Total Nitiogen {as %) 0.71 0.66 0.64 0.56 0.56
Phosphorous as P205(as %5} 0.63 0.56 0.82 0.69 0.52
Potassium as K20{as %) 0.83 0.69 0.72 0.78 0.52
C/N Ration 30.94 21.13 23.68 22.45 30.11
Calorific value® in Kcal/kg 1009.89 900.61 980.05 907.18 800.7

Source: Manual on Municipal Solhid Waste Management 2000- CPHEEO
*Calorific Value on dry weight basis

The prevalent SWM practices in the country are highly deficient. Generally no storage of waste is being
done at source and instead, domestic, trade and institutional wastes, including bio-medical and industrial
waste, are thrown on the streets, footpaths, drains and water bodies treating them as receptacle of waste.
Recyclable waste material is also not segregated at source and is disposed of on the streets, along with
domestic, trade and other wastes. Construction and demolition wastes also pose a serious problem as

these wastes are also deposited on the roadside or open spaces, obstructing traffic and causing nuisance.

Generally no processing of waste is done in the country except in a few cities where decentralized or
centralized composting is done on a limited scale. Here, the marketing of compost is posing a problem
due to ineffective marketing mechanism. A few cities have recently attempted to set up waste to energy
plant; their success is yet to be evaluated. Disposal of waste is done in a most unscientific manner.
Generally crude open dumping is adopted for disposal of waste in low-lying areas. Most local bodies’
deposits waste at the dump-yards without ascertaining the suitability of the land for waste disposal and do
not hother to spread or cover the waste with inert material. These sites emanate foul smell, become

breeding grounds for flies, rodent and pests, and pose a serious threat to underground water resources
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and overall environment. System of waste management in the country is thus out-dated, unscientific and

highly inefficient.

The laws governing the urban local bodies do not have adequate provisions to deal with the situation
effectively officials dealing with SWM service do not have the necessary powers to punish defaulters.
Filling of cases in the court for sanitation offences is cumbersome, takes a lot of time and energy of the
staff and does not give the desired results as the punishment imposed at the end of long drawn
proceedings is too small to have any salutary effect on the offender.

Looking to the deplorable situation of solid waste management in the country, public interest litigation was
filed in the Supreme Court of India seeking direction to central government, state governments and city
governments to manage the waste scientifically in an environmentaily acceptable manner. Having
realized the gravity of the situation, the Hon'ble Supreme Court constituted an expert committee to look
into ali aspects of solid waste management and make recommendation to improve the situation in class-1

cities.

The Committee so formed considered various options to improve solid waste management practices in
these cities and, looking to the present state of SWM practices in urban areas in the country, the
institutional capabilities of local bodies, their financial health and other priorities, recommended a minimum
level of services that each local body must provide and gave technological options which the local bodies

may consider while choosing the technology suitable for their cities, etc.

This Project Report is for identification of deficiencies and giving suggestions for development of a
comprehensive Solid Waste Management System in Krishnanagar Municipality as per the directives of
Hon'ble Supreme Court and subseguent order No. 290/C-12/M/38-1/97 Pt.V dated 6th January, 2005
of Department of Municipal Affairs, Govt. of West Bengal.
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TOWN PROFILE
KRISHNANAGAR

Background

Krishnanagar is an age-old town having some distinctive features in respect of its historical and cultural
background. The town Krishnanagar is the administrative HQ. of the district of Nadia in the state of West
Bengal. It is situated at about 110 K. m. north of Kolkata by the side of N.H.-34 and is on the bank of
River Jalangi.

Krishnanagar municipality is one of the oldest municipalities of the state. It was established in the year

1864.

Topographical/Geographical Parameters

The town is situated on the flat terrain of the Gangetic West Bengal and the type of soil is alluvial. The
difference of altitude of the highest and the lowest part of the town is not more than three feet. The
climatic character is tropical by nature. The average yearly rainfall is about 1480 m. m. and the average
humidity is about 75%. The highest temperature often attains 450 Celsius, while the lowest is about 7 to

80 Celsius.

Communication

Krishnanagar is well connected with Kolkata, the capital of the state with roads and railways. A broad
gauge railway line and the NH-34 connecting Kolkata with Assam and adjoining states via North Bengal
run just by the west of Krishnanagar town. The erstwhile narrow-gauge railway line linking Santipur and
Nabadwip, the two places for pilgrimage of the Vaisnabas, were taken up for conversion into broad gauge.
The line from Krishnagar to Santipur has already been converted and regular B.G. trains are plying, while
the other is under the process of conversion. The town is also directly connected by road with Mayapur,

the H.Q. of ISKCON in India.
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Historical & Cultural Background

As per the historical information so far available, the ancestor of Maharaja Krishnachandra of Nadia
district, started living in a village named '‘Reui’ after migrating from their the then residence at Matiara,
Banpur situated at south-east of present Krishnagar. Maharaja Raghab, the grandson of Bhabananda
Majumder (the first person of the Royal family), constructed a 'Palace’ at Reui for their living. Afterwards,
Maharaja Rudra Roy, the son of Maharaja Raghab named the place as 'Krishnanagar as a mark
of respect and reverence to Lord Krishna, while some persons believe that it was so named after the great

annual Krishna-festival of the milkmen-community, the original residents of Reui.

However, in the mid-18th Century during the reign of Maharaja Krishnachandra, one of their successors in
the 3rd or 4th generation and a contemporary of the then Nawab of Bengal Siraj-Ud-Doulya, the major
developments in the field of Art, Culture & Literature took place. His royal court used to be graced by a
galaxy of learned courtiers, some of them being well versed in Sanskrit literature. The great poet Bharat
Chandra was his court-poet and during his tenure in the court Bharat Chandra composed the noted BOOK
of verse named ‘Annada Mangal'. In appreciation of his talent Maharaja awarded him the title of ‘Gunakar’.
Another courtier was Sankar Taranga, who was brave, witty and an eloguent Speaker. However, the
common belief of the existence of ‘Gopal Bhanr' as the court-jester is not seconded by the historians.

Such character might be an imaginary one, may be in resemblance of Sankar Taranga.

During these days, the literary and cultural environment started shining, which had, in fact, formed
subsequently a cultural heritage. In fact, the tradition has flown during the 19th & 20th Century, as well.
Dwijendra Lal Roy, a noted poet, dramatist and lyricist was born in this town in the year 1863 and this
great son of the soil resorted to his strong pen in awakening patriotism in the country for freedom-struggle
against the British rulers. Besides, the town is also the birth-place Ramtanu Lahiri, a noted educationist,
who had in fact dedicated his life for reform and spread of education. This town has also been gratified
with the glorious & memorable presence of great personalities like Pt. Iswar Chandra Vidyasagar,
Rabindra Nath Thakur, Deshabandhu Chittaranjan Das, Sarojini Naidu, Kazi Nazrul Islam and also Subhas

Chandra Bose.

At the humble invitation of Ramtanu Lahiri, Vidyasagar once graced the residence of Ramtanu Lahiri at

Beledanga, Krishnagar with his kind presence. Rabindra Nath Thakur spent a few days at ‘Rani Kuthi,
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Krishnagar. Deshabandhu Chittaranjan Das paid his kind visit in this town in connection with the electoral
campaign in favour of Hemanta Kr. Sarkar, when he also visited the library founded by Ananta Hari Mitra,
a freedom-fighter who was later put to death as a Martyr on 28th Sept., 1926. At the humble request of
A. H. Mitra, Desabandhu named the library as ‘Sadhana Library'. Later, the Library was visited by Subhas
Chandra Bose also, when he used to come to the residence of Hemanta kr. Sarkar, during 1923-'24.
Sarojini Naidu paid her kind visit in this town, when she graced the Chair of the Chief Guest at the
provincial conference of Indian National Congress heid at Rajbari, Krishnagar in 1926 under the
presidentship of Nirmal Chanda. Kazi Nazrul Islam stayed in this town for some days at the house named
‘Grace Cottage’, when he composed his famous poem ‘Kandari Hunsiar'.

Besides, the town is also proud of being the birth place of a galaxy of distinguished personalities like
Ramtanu Lahiri, a noted educationist, who had in fact dedicated his life for reform and spread of
education; Suresh Chandra Sarkar, the founder-editor of '‘Ananda Bazar Patrika’ and also 'Hindusthan
Standard’ and the weekly magazine ‘Desh’; Jagadananda Roy, a noted writer on Science-based subjects;
Hemanta Kr. Sarkar, a great freedom-fighter & one of the closest disciples of Deshabandhu; Lalmohan
Ghosh, a noted Barrister & one of the very senior organizers of Indian National Congress; Maharaja
Khounish Chandra Roy, a great patroniser of Art, Culture & Education.

Moreover, the residents of this town had also been blessed to have witnessed closely the memorable
activities of eminent persons like Pramatha Chowdhury, Kumud Nath Chowdhury, Jatindra Nath
Mukhopadhyay (Bagha Jatin}, Martyr Ananta Hari Mitra,Pandit Lakhsmikanta Moitra; Freedom-fighter
Tarakdas Bandyopadhyay; Manmohan Ghosh, a great freedom-fighter, an eminent Barrister by profession,
the first Press-Reporter of Nadia District, who had published the Fortnightly Journal ‘Indian Mirror' in 1861
and at whose residence Michael Madhusudan had spent a few days; Brajanath Mukhopadhyay, an
educationist & a dedicated Social Worker and founder of Krishnagar A.V. School: Azizul Haque and such
others, who all had their respective sphere of activities in this town.

Another landmark in the field of Art & Craft, which was fostered under the direct patronage of the Ant-lover
Maharaja, is ‘clay models’. The arisans of this handicraft settled in the areas namely Sasthitala,
Natunbazar Rathtala and Ghurni. The clay-models of ‘human-figures’ of Ghurni has earned a nation-wide
fame for its highly skilled craftsmanship, while the sculptural work of Ghurni is renowned both in
the country and the abroad. Ghurni is also the birthplace of Yogiraj Shri Shyama Charan Lahiri Mahasaya
who was born on 30th September 1828 at Ghurni. He was an Indian Yogi and a disciple of Mahavatar

Babaji. He revived the Yogic Science of Kriya Yoga.
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Population

Table - 1 Demographic Data for Krishnanagar Municipality

2001 1,398,110 15.96 8,716 14.86
201 1,53,062 15.96 9,589 10.03
1,69,362
2021 15.96 10,611 10.65
(Projected
Source : Census, 2001 & 2011

The Municipality is divided into 24 wards covering 15.96 square kilometers, with population of 153,062 as
per 2011 census, out of which 28.22% live in the slums. The current decadal population growth rate of
Krishnanagar Municipality is approximately 10.03% and if it continues to register similar growth rate the
population is expected to be 1,76,136 by 2025. This conversely translates to population density of

11,036 persons per square kilometer. Krishnanagar.

Key Resources

In Krishnanagar Municipality most of the investments in infrastructure has been publicly funded. The
current total spending in infrastructure is still financed by governments or other authorities of public
utilities, such as, West Bengal State Electricity Distribution Company; West Bengal Pollution Control Board

etc. by utilizing their own resources.

Economic Activities

The other service providers are various commercial banks, post and telecommunication coffices, hospitals
and health care facilities including Office of Malaria Prevention Centre, charitable dispensaries, medicine
shops, West Bengal National Volunteer Force, pathological centers, office of sub-inspector of primary
school, provision of supply of dairy milk, rationing office, ration shops, grocery shops, shops for other
essential commodities and products, training facilities for police, police out posts, amusement facilities,

hotels and so on. The local transport is being served by private sector either by bus or by local vans or
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rickshaws. In addition to that there are many small-scale enterprises doing business on wood, steel, biri

binding, sugar-candy, bakery etc.

Milestones:

Hearse Service:

For carrying of dead body in proper manner from Hospital & residence and finally upto Burning Ghat a
Hearse Service is always readily available at our main Administrative Office.

Ambulance Facility :

This Municipality is providing Ambulance facility for carrying patients to Hospital within and outside
Municipality area. This service is available from main administrative building at City Centre and from
Maternity Centre.

Health Service : For the benefit of down trodden & weaker section of our society this Municipality has

established Health units are as follows:—

. Health Centre
. Diagnostic Centre
. Primary Health Posts

Preservation of Surface Water:
For eco-friendly environment and preservation of sweet potable water this Municipality has stressed on

preservation of surface and rain water.

1.0 PRESENT SCENARIO OF SOLID WASTE MANAGEMENT
SYSTEM IN WEST BENGAL

1.1 SOLID WASTE MANAGEMENT SYSTEM
The state of West Bengal witnessed significantly high level of Urbanization during the decades of

seventies and eighties. The urban population in West Bengal was estimated as 27.39% of the total
population in the 1991 census report as against 25.70% for the entire country. In terms of density of
urban population, West Bengal is much ahead of other states. The over all density of urban population in
West Bengal in 1990-91 was estimated as 6207 individuals per square kilometer against the national
average of 4098.

While the urban towns in West Bengal have rapidly increased in terms of activities and population,
the municipal services available at these urban centers are yet to reach the adequate level. Solid wastes
in the urban areas are generated from a multitude of sources out of domestic, commercial, institutional &
industrial activities. If these wastes are not stored, collected, hauled and disposed off safely and timely,
the same cause aesthetic problems and severe impact upon the public health, by means of poliution of

air, soil and natural water sources. Therefore Solid Waste Management (SWM) is one of the crucial civic

Page 8 of 68




services, without which no pollution abatement measure can be full proof and sufficient. Although SWM is
the single largest item of expenditure in the municipal budge, this service suffers from critical deficiencies.
In the wake of fast growing environmental consciousness and increasing public health problems,
the concern in respect of inefficient SWM has metamorphosed into an alarming situation, which has
inspired the urban local bodies to look for appropriate cost effective technology along with fiscal support.
The different components of the SWM for a particular town can be designed in a no. of ways
depending on local conditions e.g. climate, waste characteristics, urban structure, transport economics and

desired level of services.

1.2 EXISTING INFRASTRUCTURE & DEFICIENCIES
At present there is no National or State Plan for an integrated approach to deal with the Solid Waste

Management System. In the matter of financial resources, the small and medium municipalities are much
weaker / compared to the bigger municipalities. The bigger municipalities employ 5 staff per 1000
population, whereas the small and medium municipalities can hereby employ 2 to 3 staff per 1000

population,

1.3 SOLID WASTE CHARACTERISTICS
Community produces variety of wastes ranging from metal to textile produces and from ash to vegetable

produces which have different physical and chemical composition. Apart from that, industrial and medical
wastes used to get mixed up with municipal wastes frequently, which are usually disposed off

indiscriminately without any special treatments.

The average properties of solid waste based upon past studies may be predicted as per following :
Table-1

Character Contents Percentage
Physical :
(i) | Earth & Ash Content 48%
(ii) | Fermentable 37%
(iii) | Stones & non-degradables 12%
(iv) | Density 560 to 600 kg/cu.m.
{v) | Calorific value 800 to 980 kcal/kg.
Chemical :
(i) | Moisture 45%
(ii) | P" value 6.80
(iii} | Nitrogen 0.5%
(iv) | Phosphorus 0.52%
(v) | Potassium 0.50%
(vi) | Organic matters 38%
(vii) | Carbon 20%
(viii) | C/ N ratio 40
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1.4 QUANTUM OF SOLID WASTE

The quantum of Waste generation depends upon the size of the town as well as its, socio-economic
conditions. However, it was estimated that the generation of solid waste range from 200 to 600 gms. per

capita per day depending upon the category, size and nature of activities in the town.
1.5 STORAGE AND COLLECTION

1.5.1 Existing Solid Waste Management
At present the refuse in municipal areas is disposed by uncontrolled dumping at places wherever low land

is available. Landfill sites do not conform to any iong term regional land use planning. Garbage removal is
done only on intervals and there is always some accumulation of garbage on road side. Operational
control for environmental protection and control of fly breeding is inadequate. Covering and compaction
are not practiced.

1.5.2 Primary Collection
Primary collection starts at the household or at the community facilities. In all the municipal towns under

consideration, house collection is almost non-existent and community facilities are scarcely provided.
Practically none of the municipal bodies collects solid waste regularly from all areas except from market
areas. The existing methods of garbage collection consists of following operation:
i) Street sweeping, ii) Collection of road side garbage heaps and sweeping into box type hand carts or
wheel! barrows, iii) unloading the hand carts into bigger garbage vats or into bigger heap sites on main
road.

1.5.3 Secondary Collection & Transfer
This particular activity in solid waste handling in municipal bodies involve picking up manually from the

dumps of solid waste and loading into conservancy trucks / trailers. This results in wastage of labour and
time for vehicles apart from the health risks of the workers and public at large, which are also exposed to
danger of contamination of ground water, which is the main source of drinking water in most of the
municipal bodies. in some small and medium towns, tractor-trailer system is being used extensively for
transportation and in some small towns animal carts are also employed.

in most cases, the design of transportation vehicle is not appropriate and also not conducive to
iabour and vehicle productivity. The trucks which are used for transportation of the garbage to the
dumping ground are found to be very inconvenient because (i) Excessive loading height of the trucks
making manual loading difficult, (ii} they can not carry more than 3-4 tons of garbage due to its low
density and high bulkage (iii) Excessive wear and tear of the body due to corrosive nature of the garbage

(iv) ldle time lost in loading of the trucks.

1.6 DISPOSAL
Moare than 90% collected solid wastes in most of the municipal towns are disposed by filling up low lands

scattered within the municipal areas in an uncontrolled, haphazard and insanitary manner which is a

potential health risk for the community. Orthodox type composting in few towns is also practiced.
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1.7 DEFICIENCIES AND SHORT COMINGS IN THE PRESENT SYSTEM

The overall picture of solid waste management in the municipal towns is not quite satisfactory and needs
to be improved in order to achieve proper environmental sanitation. The basic short-comings and

problems associated with solid waste management in municipal towns are as follow :
1. Population explosion, uncontrotled urbanization, slum area proliferation.

2. Socio-economic crisis (huge external debt, economic austerities, prolonged recession, high rate

of infiation, high rate unemployment, social disorder, etc.)
3.  Accelerated and uncontrolled generation of municipal wastes and industrial hazardous wastes.
4.  Negligence and lack of interest for an effective solid waste management plan.
5. Insufficient public education and limited community participation.

6. In appropriate design of primary handcarts and collection vehicles causing multiple handling of

waste and environmental problems.

7.  The small and medium municipalities are lacking considerably in the servicing and workshop

facilities for the mechanical transport fleet.

8. The location of disposal grounds and their sizes are not decided on the basis of optimum

haulage and rotational transportation routing.

9. Disposal of solid waste by land filling method is not generally carried out in a proper sanitary

method.

10. Regular analysis and monitoring of solid waste characteristics are not done and presence of

toxic and hazardous materials cannot be ruled out.

2.0 RECOMMENDATIONS OF THE SUPREME COURT APPOINTED
COMMITTEE FOR MODERNIZATION OF SOLID WASTE
MANAGEMENT PRACTICES ARE BRIEFLY AS UNDER

% Ban on Throwing of Wastes on the Streets
No waste shall be thrown on the streets, footpaths, open spaces, open drains or water bodies.

% Storage of waste at source
Waste shall be stored at source of generation in 2 bins/bags, one for food/bio-degradable wastes and

another for recyclable waste. Domestic hazardous waste, as and when produced, shall be kept separately
from the above two streams.

Multi storied buildings, commercial complexes and group housing shall additionally provide community
bins for storage of waste generated by their members. Community bins shall also be provided in slums by

the local body for the community storage of waste by slum dwellers.
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% Doorstep Collection of Waste
Both the streams of waste, organic/ bio-degradable waste as well as recyclable waste shall be collected

from the doorstep. Containerized handcarts or containerized tri-wheel cart or small-motorized vehicles
shall be used for daily collection of food/ bio-degradable waste from the doorstep through public
participation using a bell, whistle or horn as a means of announcing the arrival of the collection staff.

For collection of recyclable waste from the doorstep NGOs may be encouraged to organize the rag
pickers. They may allot them the work of collection of recyclable material from the doorsteps instead of
picking it up from the streets, bins or dump-yard, thereby upgrading their status. This waste can be
collected once or twice a week according to the convenience of the households, shops or establishments.

Hazardous toxic waste material, which is occasionally generated, shall however be disposed of by
the citizens in special bins to be provided in the city at suitable locations by the urban local bodies.

Y Sweeping of Streets on All Days of the Year
Sweeping of streets and public places having habitation or commercial activities on one or both sides shall
be done on all days of the year irrespective of Sundays and public holidays. Arrangements for rotating

weekly rest-days are to be made by the local bodies.

7% Work Norms for Sweeping of Streets
Work norms ranging from 250 to 750 running meters of road length have been recommended, depending

on the density of the area and local conditions. Giving a demarcated "pin point” area for street sweeping

and waste collection is also recommended for optimum utilization of manpower.

*% Provision of Litterbins at Public Places
Provision of litterbins at railway stations, bus stations, market places, parks, gardens and important

commercial streets may be made, to prevent littering of streets.

#% Abolition of Open Waste Storage Sites and other Un-hygienic Street Bins
The pathetic condition of street bins must be corrected by the provision of neat mobile closed body

containers into which waste can be directly transferred from the containerized hand carts or tri-wheel cart
and all open waste-storage sites as well as cement concrete or masonry bins must be abolished in a

phased manner.

7% Transportation of Waste to Synchronize with Waste Storage Facility - Dispense with
Manual Loading of Waste

For the transportation of waste, a system which synchronizes with both primary collection and bulk waste
storage facilities may be introduced. Manual loading and multiple handling of waste may be dispensed
with and instead, hydraulic vehicles for lifting the containers may be used in larger cities and tractor
trolleys or a tractor container combination may be used in smaller cities.

Transportation of waste shall be done on a regular basis before the temporary waste-storage

containers start over-flowing. For economy in expenditure, the vehicle fleet should be used in at least two
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shifts. Workshop facilities may be optimized to keep at least 80% of the vehicle fleet on road. Transfer
stations may be set up in cities where the distance to waste-disposal sites is more than 10 Kms.

7% Processing And Disposal Of Waste:
Conversion of Organic Waste / Bio-degradable Waste into Bio-organic Fertilizer

(Compost)

With the availability of land for processing and disposal of waste becoming scarce and the food and bio-

degradable component useful to agriculture going waste, measures for conservation of fand and organic
waste resource shall be taken and Organics shall be returned to the soil. To meet these objectives, all
food waste and bio degradable waste shall be composted, recyclable waste shall be passed on to the
recycling industry and only rejects shall be land filied in a scientific manner. Decentralized composting
with public and NGOs/CBO participation, may be encouraged wherever possible, and centralized
composting of the rest of the waste may be done. Microbial or vermi composting processes may be

adopted. A variety of composting options has been given in the report and their processes are explained.

“%  Caution Against Using Unproven Technologies
Local bodies are cautioned not to adopt expensive technologies of power generation, fuel polarization,
incineration etc. until they are proven under Indian conditions and the Government of India or expert

agencies nominated by the Government of India advises cities that such technology can be adopted.

% Land To Be Made Available On Priority For Processing And Disposal Of Waste

Availability of land for setting up processing plants and for disposal of waste is a major problem faced by
urban local bodies. Government wasteland must therefore be given on top priority for this purpose free or
at nominal cost, and if such land is not available or not found suitable, private land should be acquired or
purchased through negotiated settlement. A Committee at the district level should identify suitable land
and State Governments should form Empowered Committees to give speedy final clearance and prompt

possession of suitable land to the ULB.

A

“%  Criteria for Site Selection, Site Development and Landfill Operations

Criteria for site selection, development of land fill sites and scientific landfill operations may be adopted.
Remediation of old abandoned landfill sites should also be done as suggested in the detailed report. Bio-
medical waste, industrial waste and slaughterhouse waste may be managed as per the relevant Rules and

guidelines of the Government of India and/or Central Pollution Control Board.

%Y  Institutional Strengthening and Capacity Building

Institutional strengthening is the key to success of the SWM system. Professionalism in administration,

decentralization of administration, delegation of financial and administrative powers, induction of

environmental/ public health engineers in the solid waste management services and fixation of work norms
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and proper supervisory levels are recommended. Human resource development through training at various

levels needs to be taken up.

“ NGO/Private sector Participation in SWM Services
There is a need to improve accountability and the level of services through NGO/Private sector
participation in SWM services to improve overall performance without harming the interests of the existing

staff.

¢ Enforcement
A system of levy of administrative charges or special cleaning charges from those who litter the streets or
cause nuisance on the streets may be introduced and powers to punish offenders may be given to the

local bodies through suitable additions to the Municipal acts & rules.

“ Management Information System

MIS is the key to monitoring the performance of manpower and machinery and to help in planning for the

future. Detailed management information systems should be introduced.

“ Financial Aspects

The poor financial health of ULBs is major constraint in improving SWM systems. The financial condition
of local bodies may first be improved by setting the house in order and a series of measures towards
financial discipline, avoidance of wasteful expenditure, prioritizing the expenditure on essential services, as
recommended in the report may be taken. Taxes, user charges and fees should be raised and linked to
the cost-of-living index. Area-based property-tax reforms may be taken up to improve the finances of the

ULBs.

“ Health Aspects

Improper SWM practices give rise to problems of health and sanitation. Twenty-two types of diseases are
associated with improper SWM practices. Proper management of processing and disposal sites, special
attention to cleaning of slums, provision of low cost sanitation facilities to prevent open defecation,
prevention of cattle nuisance, proper training to the workforce and use of protective clothing are some of
the measures the local body should take immediately to protect the health of the citizens and the work

force.

A

¢« Legal Aspects

Citizens' active participation may be ensured through massive public awareness campaigns.
Simultaneously, adequate provisions may be made in local State laws governing the local bodies to
ensure public participation and action against defaulters. Legislative provisions to be made by each State

have been suggested in the report.
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7t Public Awareness Strategy

Public awareness campaign using information, education and communication (I-E-C) techniques may be
used. Waste Reduction, Reuse, Recycling (R-R-R) may be advocated to reduce the burden on the local
body and citizens may be motivated to store waste at source in a two-bin system, co-operate with the
doorstep primary collection system and keep the city litter-free. Hygienic Solid Waste Management needs

to find a place in the National Agenda.

“ NGO, Public and Private Sector Participation.

Supreme court committee has laid emphasize on active involvement of non-governmental organizations
(NGOs) in creating awareness among the people, in organizing the rag pickers for collection of recyclable
material and in organizing door step collection from households, shops and establishments.

A lot of emphasizes is to be given on public participation, without which no system would ever
succeed. Public participation in the area of storage of waste at source, & at the community level and in
the primary collection of waste is highly advocated and insisted upon. Legal provisions are also
suggested to take action against the citizens if they fail to comply in spite of repeated instructions through
awareness campaign to cooperate in the system.

Private sector participation is the key to success in the areas where higher technologies are
involved and where personalized services are proposed to be given. With ever increasing cost of
manpower and relatively lower efficiencies of public sector undertakings, it has been strongly
recommended that private sector should be involved in the area of door step collection of waste from
hospitals, mursing homes, hotels, restaurants, commercial complexes, households, etc. as well as in
the area of transporiation of waste and seftting up solid waste treatment and disposal facilities in the

urban areas.

2.1 ISSUES TO BE ADDRESSED
The following issues need to be addressed during policy formulations.
i) Effective public participation in segregation of recyclable waste and storage of waste at
source.

ii) Public participation in primary collection of waste

iii) Sweeping of streets and primary collection of waste on all the days of the year
irrespective of Sundays and public holidays.

iv) Provision of closed body mobile waste storage depots and abolition of open waste
storage sites.

v) Safe and separate storage as well as doorstep collection of biomedical waste, hotel and
restaurant waste, yard waste, etc., on full cost recovery basis.

vi} Avoid the need of multiple handling of waste through the adoption of principal of
“handle waste once only” in the matter of collection, transportation and disposal of
waste.

vii) Transportation of waste on day to day basis in closed body vehicles.
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viii) Processing of waste for generating compost, power and other useful products.

ix) Disposal of waste in an environmentally acceptable manner through establishment of
sanitary landfill sites.

x) Grant of land for processing and disposal of waste.

xi) Institutional strengthening and human resources development.
xii)Institutional strengthening and human resources development.
xiii) Introducing element of cost recovery.

xiv) Encouraging private sector participation in waste management
xv) Welfare of the staff engaged in solid waste management services.
xvi) Creation of public grievances redressal mechanism.

xvii) Provision for enforcement of sanitation laws and rules.

2.2 SCOPE OF THIS REPORT
This report will deal with Solid Waste Management System of the town Krishnanagar in the district of

Nadia of West Bengal. The objective of this report is to analyze the present situation and recommend for
“Planning and Development of Modernized Practices for Sustainable Solid Waste Management
System in the Krishnanagar Municipality of West Bengal”

The following chapters will discuss about the appropriate technology and methodology for
handling, collection, transportation, processing & final disposal of municipal solid waste and also design a
comprehensive Solid Waste Management System for Krishnanagar Municipality. The necessary
recommendations and directions are also furnished below.

This project report is prepared by Municipal Engineering Directorate, Govt. of W.B., as per the

request of Municipal Authority for compliance of Govt. order.

3.0 COLLECTION OF WASTE
3.1 DEVELOPMENT OF POLICIES AND CHOICE OF APPROPRIATE TECHNOLOGY
AND METHODOLOGY

The success of any solid waste management system largely depends upon the three factors
(i) Collection, (ii) Transportation & iii) Disposal. So, to make success clear assessment on the quantity of
solid waste to be handled is very much essential. In respect of Krishnanagar town a figure of 275
gm/cap/day is fairly reasonable for consideration. The verity of solid waste generally generate in a
Municipal town are domestic, market, trade, Hospital / Clinical Waste in nature. Waste from street
sweepings, sewer line cleanings and construction debris etc. also get into the access with the main waste.

With a view to improve upon the present collection, transport and disposal methods in the
municipality, future solid waste management works are to be carried out on the basis of the principles

stated below.

Page 16 of 68



A e e e

Cost of transportation is one of the major components of solid waste management system.
Routing and scheduling of vehicles are of prime important from economic point of view. For convenience
and economic consideration of as collection and transportation of solid waste the whole Krishnanagar
municipal area may be divided in six zones as given in the following table.

Table No. -2

ZONES AREA & WARD NOS.
o 2,3,4&S5
; 6,7 &8
i 9,10,11& 12
17,22,23&24
1,20& 21
13, 14, 15, 16, 18 & 19

3.1.1 Collection
The local body shall be the responsible for the arrangement for the coliection of waste stored at various

sources of waste generation on a daily basis. This shall be done by any of the following methods or
combination of more than one method:

i} The garbage is to be suggested to be separated in accordance with their classes at the point of
generation. This practice will help to dispose off the garbage effectively at the dumping ground,
as well as reduction of massive handling activities of the cumulated garbage mass at a
centralized point.

i) The garbage is suggested to be containerized at the point of generation. This will not only help
to reduce the collection time but will also reduce the health hazards. Therefore the service level
will be better.

i} Door-step collection of domestic waste through handcarts or similar other devices with active
community participation.

iv) Coltection through community bins from private societies multi storied buildings, markets,
commercial and Office complexes efc.

v) Door-step collection of waste from authorized / unauthorized slums or collection from the
community bins to be provided in the slums by the local bodies.

vi) Door-step collection of waste from posh residential areas on fuil-cost-recovery basis.

3.1.2 People’s Participation in Collection:
Success of the effective solid waste management particularly primary collection system largely depends on

the proper co-ordination between people who are the generator and the staff who are the collector.
The average municipal solid waste characteristics depict high moisture content, with a relatively
high density. Conventional metal bins and dumpers are found to be deteriorating within a short period due

to the corrosive action of the waste mass. Hence, an appropriate design of the primary collection bins,
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with the help of modern technology is of prime necessity in order to reduce the recurring capital as well as

maintenance costs.

3.2 MODUS OPERANDI

3.2.1 Door-step collection through containerized handcarts with bells / whistles
For domestic waste collection each collector may be given a tyre-mounted wheel barrow having eight

detachable 20 litres containers and provided with a bell or whistle. Each collector shail be given a fixed
area or beat for sweeping plus a fixed number or stretch of houses from which to collect the domestic
waste. In congested or thickly populated areas, 300 running meters of road length and the adjoining
houses may be given to each sweeper, whereas in less congested areas 500 running meters of the road
length with adjoining houses may be allotted to a sweeper depending upon the density of population in the
given area and local conditions. in low density areas even 500 running meters of road length can be
given. Normally 50 to75 houses coupled with the above road length may be taken as a yard stick for

allotment of work to an individual sweeper.

3.2.2 Role of the Collector
The collector should ring the bell or blow the whistle announcing his arrival at the place of his work and

start sweeping the street. The people may be directed that on hearing the bell or whistle they should put
their domestic biodegradable waste into the handcart of the sweeper.

No collector may be expected or directed to do house io house collection by asking waste from the
doorsteps to save his time energy and productivity.

3.2.3 Collection of waste from Societies / Complexes
In the private societies / complexes / multi stories buildings normally no collectors are provided by the

local bodies and private collectors are generally engaged. It may be therefore be made compulsory for the
management of the Societies / Complexes etc. to keep the bins in which waste has been stored at the
easily approachable location to facilitate easy collection by the municipal staff. The local body shall
arrange to collect waste from these community bins through handcarts, tricycles of pick up vans etc. as

may be convenient on day to day basis.

3.24 Collection of Wastes from Slums
The local body shall collect waste from slums on bell system along their main access-lanes, with residents

bringing their wastes to the handcart from their houses and / or from the community bins by using the
pick-up vans or containerized handcarts or other means which may be convenient transferring the waste
to the municipal waste storage sites for daily clearance. The local body may, if so desire engage a private
contractor for daily collection of this waste. Performance certification by “Mahoila / Bastee Commitiee”

may be insisted in such cases.
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3.2.5 Collection from the door-steps in posh residential areas
In the posh residential areas where the residents might not be willing for community participation and bring

their waste to the municipal hand cart, door-step collection of wastes may be introduced for picking up
domestic waste from households on day to day basis. Such service may be provided on fuli cost recovery
basis and contractor may be engaged to provide such service if so desired to ensure that the waste

generated from posh area is collected regularly and taken to the waste storage sites.

3.2.6 Collection of Duly Segregated Recyclable / Non-degradable Waste from
Households

NGOs may be activated to organize the rag-pickers in the city and the rag-pickers may be allotted lanes
and bye lanes comprising of 150 to 250 houses for door-step collection of recyclables. The rag-pickers
may be given identity cards by the NGOs for increasing their acceptability in the society. NGOs and / or
the corporation may support the rag-pickers by giving them nylon bags for collection of recyclable waste

from the door-steps.

3.2.7 Collection of Waste from the Shops and Establishments
The shops and establishments normally open after 9 a.m. These timings do not synchronize with the work

schedule of the sweepers. Under this situation one of these three alternatives may be adopted.

1. Sweepers may first carry out the work of street sweeping in the morning hours as usual and soon
thereafter take up the work of door-step collection of wastes, after most of the shops open.

2. Rag pickers may be organized to collect the recyclable waste from the shops and establishments

as soon as the shops get opened as most of such waste is recyclable. Working arrangement may
be made with the shops and establishments accordingly. The shops & establishments may be
asked to store waste in two bins if they produce waste other than recyclable waste also. The rag
pickers may be organized to collect recyclable waste from such establishments on a daily basis.
This arrangement may be made on ‘No payment’ basis on either side.
The recyclable material received by the rag-pickers directly from the shops and establishments
would give them a better return. The waste would be dry and not soiled and would fetch a good
price in the market. This will work as an incentive for them to continue door to door coliection. The
associations of markets, shops and establishments may be persuaded to make an endeavor in
organizing this service with the help of NGOs and rag-pickers in their market.

3. Door-stop collection service from the shops and establishments may be contracted out on ‘full
cost-recovery' basis.

3.2.8 Collection of Hotel and Restaurant Waste
The hotels and restaurants may make their own arrangements of collection or be given door step

collection service for their food wastes by the urban local body on full cost recovery and pro-rate basis.

This door step service may be contracted out by the local body if so desired.
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Charges for the collection of hotel waste may depend upon the quantity of waste to be picked up
from the hotels and restaurants.

The cost recovery may be planned according to the classification of hotel / restaurant made on
the above basis and decided in consultation with them.

A survey of the Waste Generation of the hotel / restaurants may be made before the collection
rates are introduced and notified.

3.2.9 Meat And Fish Waste
Meat and fish waste from the meat / fish markets should be removed on a daily basis departmentally or

through contractor on full cost recovery basis.

3.2.10 Sweeping Of Streets & Public Spaces
Sweeping of all the public roads, streets, lanes, by-lanes should be done daily if there is habitation or

commercial activities on both the sides or on either side of the street. A list of such roads and streets
together with their length and width should be prepared and a programme of their daily cleaning shouid be
worked out by the local body keeping in views the norms of work (yardstick) prescribed. However, the
roads and streets, where there is no habitation around and they do not require daily cleaning, may be put
in a separate group and may be taken up for cleaning periodically depending upon the need of cleaning
those roads or streets. Cleaning of such roads, streets etc. may be included in the list of periodical
cleaning of such spaces to ensure that they do not become the dump yards and remain clean. A
programme should be worked out for cleaning such roads, streets and open spaces according to the

periodicity of cleaning decided upon and may be adhered to.

3.2.11 Transfer Of Waste

Collectors shal! transfer the waste collected from Door to door to a container kept at transfer station of
their respective zones from where the container would be transported to dumping site by prime movers.

The waste collected in community bins / litter bins shall be directly transported to dumping site by
prime movers.

Details of the transportation system and nature of vehicles have been given in Chapter 4 below.

3.3 Tools to be given to Sweepers

With a view to ensure that the sweepers, more particularly female workers can work conveniently,
appropriate types of tools and equipment should be given to them.

3.3.1 Brooms

The brooms should have a long handle to facilitate cleaning of the street without bending the body. In the
cities where the broom allowance is being given or only broom sticks are provided to the sweepers, it
should be ensured that long handle brooms are used or made by them for street sweeping. While making

such brooms, a metal blade which can scrape the material sticking on the street should be fixed on the
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top of the broom or a separate metal scraper may be given to the sweepers to remove the sticking
material from street while sweeping.

There is no yardstick about the number of brooms to be given to the sweepers per month. In
some cities three brooms are given per month whereas in some cities onty one broom is given per quarter
of a year. One long handle broom per month considered being adequate for street sweeping. The bamboo
(long handle) to which the broom is attached need not be given once a month as it has a long life. The
same bamboo should be reused while making the broom. The bamboo may be replaced as and when

required. It could be once in six months or once a year depending upon the local conditions of the city.

3.3.2 Metal Tray and Metal Plate
Each sweeper engaged in the street sweeping should be given a metal tray and a metal plate in for

facilitating easy transfer of street sweeping from the streets into the handcart.

3.3.3 Hand-Carts f Wheel Basrrows
Each sweeper engaged in street sweeping should be given a handcart having 8 containers of 20 liters

capacity each. These containers should be detachable to facilitate the direct transfer of street sweeping
from the container into the communal waste storage bins. Such containers should be lockable with a chain
arrangement. The handcart should have sealed ball bearing and at least 3 wheels so that it can be used

efficiently. Containerized tricycles can be used in lieu of the handcarts.

3.3.4 Norms Of Work For Street Sweepers
The sweepers may be assigned “Pin point” work according to the density of the area to be swept. The

following yardstick can be adopted :

1. In high density area 300 RMT of road length covering about 200 to 175 houses

2. In medium density area 500 RMT of road length covering about 150 to 125 houses

3. In low density area 750 RMT of road length covering about 125 to 100 houses
The sweepers may be directed to sweep the roads and footpaths in the area aliotted to them as well as to
collect the domestic, trade and institutional wastes in their handcart from the households, shops and
establishments situated on the road / street allotted them.

3.3.5 Cleaning of Surface Drains
In some areas of Krishnanagar Municipality there are open surface drains. In these drains quite

often the sweepers and the people dispose of the waste un-authorized. These drains are required to be
cleaned on regular basis to permit free flow of waste-water. Action should be taken to ensure that the
sweepers and the citizens do not dispose of their waste into the drains.

Drain cleaning should be done regularly at least twice in a weak and the cleaner should be given

suitable handcarts and shovels for transferring the waste to the site identified for depositing such waste.
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The periodicity of cleaning such drains should be worked out looking to the conditions of clogging of
drains.

3.3.6 Provision of Litter Bins
For the facility of the citizens to dispose of their waste in hand such as used cans of soft drinks, used bus

tickets, wrapper of chocolate or empty cigaretie cases etc. litter bins should be provided in all the market
places, office complex areas, places of public gathering and on the important roads at reasonable distance
ranging from 25 meters to 250 meters depending on the density of the road or market place. The removal
of waste from these litter bins should be done by the sweepers during their street cleaning operations. The
waste from the litter bin should be directly transferred into the handcarn of the sweeper.

Such facility may be created at no cost to the local body by involving the private sector and giving
them advertisement rights on the bins for a specified period or by allowing them to put their name on the
bins as sponsor. Litter bins should be put in posh as well as poor areas and the sponsor should put such
bins in both the areas in the proportion decided by the local body.

3.3.7 Temporary Waste Storage Depot for Bulk Community Waste
The Bulk community waste storage has to be properly linked with Collection System adopted by the city /

town where house to house collection.
The local body may depend upon the system of Collection adopted in the town, identify the

locations where community waste storage facilities shall be created.

3.3.8 Segregation Of Recyclable / Non-Degradable Waste
The local body shall make serious endeavor to motivate households, shops and establishments to

segregate recyclable / non-degradable wastes at the source of waste generation and hand over such
waste to the rag-pickers. The arrangement may be made on ‘no payment on either side basis’ for
collecting the recyclable / non-degradable wastes by the rag-pickers and simultaneously mobilize NGOs
to take up the work of organizing rag-pickers and motivating them to collect recyclable wastes from the
doorstep instead of picking up solid waste from the streets, bins or disposal sites. This step may create
some earnings to some BPL persons.

The Local Bodies may actively associate resident associations, trade & street associations &
NGOs in the awareness campaign to motivate people for segregation of such waste at source.

Priority must be given for the source segregation of recyclable wastes by shops and
establishments. Efforts may be made to introduce segregation of recyclable waste at source and its
collection from the doorstep by the rag-pickers. In case of households such an arrangement may be made
within one year.

The rag-pickers may be given an identity card by the NGOs organizing them so that they may
have acceptability in the society. The Local body may notify such an arrangement made by the NGOs and

advise the people to cooperate,
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As soon as this arrangement is made and a reasonable awareness campaign is carried out it shall

be made compulsory to do source-segregation from the date that may be notified by the local body.

4.0 TRANSPORTATION OF WASTE

Transportation of waste is very important aspect so far cost is concerned. Proper planning and

management of man machine and vehicle is of utmost important to minimize the cost.

a) The waste collected from door-to-door shall be transferred to transportation containers viz. Hook Lift
Dumper Containers 5 to 7.5 cu.m. capacity (HLDC), Hydraulic Dumper Container (HDC), etc. kept at

transfer station located at various zones.

b) The transportation of waste from the bulk community waste storage sites or transfer stations may be
planned in accordance with the frequency of containers becoming full. The locations where the containers
are placed may be grouped into four categories is given below. These containers should be of about 1000
Itr. capacity still bins with Swivel Castor Wheel Automatic Lifting arrangement and are to be transported
directly to dumping site by prime movers .

a) The containers which are required to be cleared more than once a day.

b) The containers which are required to be cleared once a day.

c) The containers to be cleared on alternate days or twice a week.

d) The containers which take longer time to fill to be cleared once a week.

The various types of transportation vehicles which may be used for transportation of waste from
Krishnanagar Municipal area to dumping site are Hook Lift Dumper Carrier (Hydraulic), Hydraulic

Dumper Carrier, Tractor-Trailer, Ordinary Truck.

4.1 Transportation Of Waste From Hotels & Restaurants

The hotels and restaurants waste shall be collected on day to day basis either departmentally or through a
contract. Door-step collection system may be introduced for the collection of this waste. Eight refuse
collectors with back loading facility or motor vehicle with close body may be used. This entire collection
and transport system could be privatized and rates may be prescribed by the local body. 33% spare

vehicles may be kept to ensure reliable service.

4.2 Transportation of Construction Waste
Removal of construction waste is the liability of waste producer. If he does not remove the construction

waste, it may be removed by the local body on full cost recovery basis. One of the following methods may

be adopted for transportation construction waste:
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i) Here skip renting system may be introduced; the skips shall be transported by hydraulic system at
the time mutually agreed between the parties i.e. local body and waste producer.
ii) The local bodies may also use front-end loaders and trucks, hydraulic dumper truck for

transportation construction waste.

4.3 Transpeortation of Waste from Narrow Lanes

Quite often small quantity of waste is disposed of in the narrow lanes which cannot be removed by
sending out usual transport vehicie. Wheel barrows may be used for removal of such waste.

Small vehicles may be used for the collection of waste from narrow lanes and transfer the same to
containers kept at nearby transfer station for transportation of waste to dumping site. The transfer stations
itself should be transported to the dumping ground by the Prime Movers. Facility of ramp may be provided
for transferring the waste from the collecting vehicles to the transportation vehicles. The requirements of
such large container are worked out on the basis of total quantity of waste expected to be brought to the

transfer station.

4.4 Type of Vehicles to be Used
The vehicle which synchronizes well with the community waste storage system shall be utilized to prevent

multiple handling of waste which may be done as under.

i) Wheel Barrows with 8 containers of 20 Its. Capacity; 4 for Bio-degradable and 4 for

non- degradable for house to house collection for solid waste.

i) The box type or wheel borrows are suggested to be replaced preferably with

containers / bins in narrow lanes.

i) The filled up containers are proposed to be hauled away by prime movers and in doing
so the filled up skips / containers / trailers being replaced by empty one. The transfer
station needs to be designed in a proper manner by constructing suitable ramps and
vehicles bays for transferring waste from the primary collection fleet to transportation

vehicles / containers.

iv) The container lifting devises such as Dumper placers / skip lifters/ Hook Lift Dumper
Carrier may be utilized for transportation of large size containers to the transfer station

of the disposal site.

4.5 Routing of vehicle

Routing and scheduling of vehicles are of prime important for management of waste transportation system.
Depending on the containers to be cleared each day, the route for lifting the container may be worked out

avoiding zigzag movement of the vehicle to the extent possible.
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4.6 Workshop Facility for Repairing and Maintenance of the
Vehicles

Krishnanagar Municipality must have adequate workshop facility for the regular maintenance to the various
types of accessories and fleet of vehicles. Such facility may be created by the local body departmentally
or through a contractual arrangement. The workshop should have adequate technical staff and spares to
ensure that at least 80% of the vehicles remain on the road each day and the down time of repair /
maintenance is minimized to the extent possible. Spare assemblies should be kept available which could
give as replacement till such time necessary repairs are carried out. The workshop should be preferably
headed by an automobile or mechanical expert.

Team incentives should be intraduced in workshop for ensuring more than 80% of vehicles on the
road throughout the month.

The workshop should be run in more than one shift. Technical staff as per the requirement may be
kept in the second or third shifts to ensure that more than 80% of vehicles remain on the road for

optimum utilization of the fleet of vehicles of the local body.

5.0 DISPOSAL OF WASTE

The disposal of waste, processing of degradable waste and disposal of non-degradable waste, is one of
the most important aspects of integrated waste management as unscientific disposal of waste can cause
irreparable damage to the environment and subsoil strata and human health and life. No local body should
therefore allow any dumping of waste at unauthorized sites. Suitable landfill sites must therefore be
urgently identified and designated as Landfill Sites for the disposal of rejects from the Compost Piant and
for non-biodegradable waste. Municipality should arrange required land for disposal of waste keeping in
view the requirements of the city for at least the next 15 — 20 years. Depending upon the quantity of
waste to be disposed of annually, the requirement of land has been worked out below and the land may
be acquired accordingly.

Composting is the process of waste disposal which our predominantly agricultural country must
follow. It can be done by aerobic and anaerobic processes. The aerobic process is a biological oxidation
process where the organic portion of the waste is decomposed and a material useful to agriculture having
N: P: K values is produced. This process can be completed in 45 to 50 days.

An aerobic process of composting is very slow. It takes about 180 days to make compost. It is

therefore not desirable to go for anaerobic composting. Besides it does not kill pathogens.
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The aerobic composting is suitable under Indian conditions. Indian waste generally contains 30%
to 50% of organic wastes. It also has the required moisture content, C/N ration etc. It is a low cost option
and does not require high skills. It has a market potential and land requirement for disposal of waste gets
reduced.

Disposal of SW involves processing of bio-degradable portion of the waste into manure and
generation of bio gas and disposal of the remaining after recovery of recycleable materials of the total

solid waste.

DISPOSAL TECHNOLOGIES

Municipal garbage is to be disposed of by the combination of i) processing of waste and generation of
bio-gas and ii) disposal {Sanitary Land Filling). The bio-degradable waste from households and daily
market waste are proposed to be composted and other types of wastes will be disposed off by Sanitary
Landfill. The refuge from hospitals and nursing homes with high pathogenic contents are proposed to be
disposing off as per the regulation related to disposal of Bio-medical waste. The market wastes having
high organic contents are very efficient for composting. In view of the fact that municipal garbage carries
high quantity of cinder, ash, silt, earth and other inorganic materials and as such it does not have any fuel
value. So the possibility of generation of power from solid waste appears to be difficult unless separation
of organic and inorganic constituent of waste is made directly at source.

Most preferred disposal option suitable for small and medium size municipal town is the combination

of processing of waste by Composting and disposal of the remaining by Sanitary Landfill method.

5.1 Generation of BIO-GAS

According to the Krishnanagar Municipality estimation, approximately 70 MT of waste is generated daily
basis in the Krishnanagar Town. It was seen that for the Krishnanagar Municipality the amount of the
Biodegradable Waste generated (43 MT) was considerably higher in comparison to the Non
Biodegradable waste. Thus, a Bio gas Plant layout is ideal for the Project Area and will be designed for
the Krishnanagar Municipality. Primarily, eight 5 MT Bio gas Plants are proposed for Krishnanagar
Municipal Area.

At a glance, the benefits which can be drawn out of Solid Waste Management are as follows:
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Benefits of Solid Waste Management
Waste Generation Trend
Krishnanagar is a municipality well known for its tourism and horticultural importance in West Bengal.
Following are the major sources for generation of Solid Waste:
Domestic;
Commercial Areas and Vegetable Markets;
Household and other factories;
Hotels and Restaurants;
Health Care Facilities
Slaughter House;
Street Sweeping and Construction Activities
Horticultural Waste
The following diagram shows the proposed approach for a comprehensive solid waste management
system. The overall solution should be a combination of the following:
Sorting and segregation
Recovery of Recyclables
Recovery of inerts

Conversion of biodegradables to valuable products like biogas and fertilizers

ir.enylgter:sr

Revenue Madel of a
Comprehensive Solid Waste
Management System
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Solid Waste Sorting Operation

The collected solid waste will be segregated into biodegradable and non biodegradable components. The
non-biodegradable components will be sorted into paper, plastic, glass, metals and inerts. There is a
ready market for all of these sorted materials in nearby urban centers for these recyclable markets. It is
recommended that Krishnanagar assigns one of the companies operating in the region for sorting the

waste so that the biodegradable component can be fed into the biogas generating facility.

Solid Waste Handling Technique
Approximately 70 MT of solid waste is generated on a daily basis. Thus the expected Biodegradable
Waste to be generated daily is approximately 43 MT. It is recommended that biogas plant should be setup

for optimal utilization of the processed waste.

Science of the Process

Waste Processing Flow Diagram

The principle as explained in the figure above produces organic manure (soil conditioner) and biogas
based on the process of Bio-Methanation. The organically rich biodegradable portion of solid waste is
mixed with recycled water to form slurry. The slurry is then aerobically digested in Pre-digester, where

organic matter is converted to organic acids. Prior to Pre-digestion, final digestion is required. The Pre-
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organic matter is converted to organic acids. Prior to Pre-digestion, final digestion is required. The Pre-
digestion is accentuated by addition of hot water and intermittent aeration. Pre-digestion reactions are
exothermic and temperature rises to 40 2C by itself. Hot water obtained using solar heater is added to
raise the temperature to SO 2C.. Their main role is to digest proteins and low molecular weight
carbohydrates to produce volatite fatty acids.

The smaller molecules like proteins and simple carbohydrates are degraded during Pre-Digestion. The pH
of the feed slurry to Pre-digester is around 7-8. The retention time (Hydraulic time) of 4 days is
maintained in the Pre-digester. After the Pre-digestion the pH reduces to 4-5 pH units. The predigested
slurry is further digested under anaerobic conditions for about 15 days. The process of methanogenesis
takes place in this digester. Methane and carbon dioxide are the terminal products of this process.
Methane is produced from two primary substrates viz. Acetate and Hydrogen/ Carbon dioxide (Formate).
At this stage the organic acids are converted by consortium of methane bacteria to methane and carbon
dioxide. The undigested lignocelluloses and hemi celluloses then flow out as high quality organic manure
slurry. The pH of this slurry ranges from 7.5-8. Since the waste is processed at higher temperature, weed
seeds are killed completely and the manure becomes weed free.

The three steps of Biogas production are as follows; 1) Hydrolysis 2) Acidification and 3)
Methanogenesis. Various bacteria are involved in these processes.

Hydrolysis

In the first step (hydrolysis), the organic matter is analyzed externally by extra cellular enzymes (cellulose,
amylase, protease and lipase) of microorganisms in the pre-digester tank. Converting solid waste into
liguid form in the mixer stimulates this step. Bacteria start decomposing the long chains of the complex
carbohydrates, proteins and lipids into shorter parts. Proteins are split into peptides and amino acids.
Simple carbohydrates and proteins are degraded completely.

Acidification

Acid-producing bacteria involved in the second step convert the intermediates of fermenting bacteria into
acetic acid (CH3COOH), hydrogen (H2) and carbon dioxide (CO2) in the Pre-digester. These bacteria of
the genus bacillus, are aerobic and facultative anaerobic, and can grow under acidic conditions. The
aerobic conditions in the pre-digester will be maintained by an air compressor..The bacteria use the
oxygen dissolved in the solution producing acetic acid, thereby reducing the compounds with a low
molecular weight into alcohols, organic acids, amino acids, carbon dioxide, hydrogen sulphide and traces
of methane. The pH of the raw slurry falls from 7.5 to about 4.5 to 5.5 in the pre-digester. , Various
zones are formed in the pre-digester and different bacteria dominate these zones. Addition of hot water
helps in eliminating the mesophilic bacteria and selection of thermophilic bacteria. But these thermophilic
bacteria can operate at lower temperatures aiso. Hence hot water added even once a day should be

sufficient for maintaining the pure consortium in the pre-digester. However if it is possible to maintain the
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temperature of pre-digester in the range of 50-550C throughout the day, the performance of pre-digester
will be enhanced and the holding time may be further reduced, by maintaining temperature in the range of
50-55.C, throughout the day.. The hot water helps in hygienization of the slurry by killing the enteric
bacteria that may be present in the waste. Some Gram negative Enterobacteria and Coliform bacteria
have been isolated in the rawslurry. However in the second zone these bacteria are totally eliminated.
From the pre-digester tank, the slurry enters the main tank where it undergoes anaerobic degradation by a
consortium of archaebactereacea belonging to Methanococcus group.

Methane Formation

Methane-producing bacteria, in the third step, decompose compounds with a low molecular weight. . In
contrast to acidogenic and acetogenic bacteria, methanogenic bacteria belong to the archaebacteria
group, a group of bacteria with a very heterogeneous morphology and a number of common biochemical
and molecular-biological properties that distinguish them from all other bacterial genera. It is advisable to
circulate the generated biogas back into the system using a small compressor. This would enhance the
reduction of Carbon dioxide to methane and enrichment of methane fraction in the biogas. The separation
of two stages in methane production helps in improving the purity of methane gas, thereby increasing its
fuel efficiency. However, the average composition round the year would depend on how effectively pre-
digester temperatures can be maintained. It is taken through a Gl pipeline to utility points. Drains for
condensed water vapor are provided online. The biogas burns with a blue flame and is ideal for cooking.

bity in a dual fuel biogas-diesel engine.

Alternately, it can be used to pro; Mixer

Digeste

‘ Predigester

v 'i i ﬁé—- Gas Dome

Sludge Collection

Process Schematic of the Waste to Biogas-Organic Fertilizer System

5.2 SANITARY LANDFILLING

This is presently the commonest method of waste disposal. But it has associated problems of land and
sub soil water contamination besides availability of land is becoming scares from year to year for filing of

waste. Efforts have therefore to be made to minimize the wastes going to the landfill by resorting to
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composing of organic waste and only rejects should be land filled from the dates that may be notified by
the local bodies after setting up of the Compost Plant.

This method will have to be followed for the greater mass of waste with a proper sanitation
approach, in place of the present process of indiscriminate dumping. Adequate precaution against
leachate poliution, fly, insect, odor and other unsightly problems, will have to be ensured for proper
environmental protection. The fuel gas generated at landfill site can be salvaged and put into proper use
for energy recycling. Assistance from developed countries to achieve this object will be of high necessity.
A conceptual arrangement for sanitary landfilt system has been given below.

5.2.1 Identification of Suitable Lands for Disposal of Waste Site selection :
Local bodies must identify suitable landfill sites 1) for the disposal of rejects from the compost plants and

2) for making a secured landfill for the disposal of non-biodegradable items following the directions of
central or state pollution control boards. Such sites should be large enough to meet their requirement of
waste disposal for 15 to 20 years and capital investments could be made for making the site fit for
disposal of wastes.

a) The landfili site should be at least 0.5 km. away from the habitation so that it does not cause

nuisance to the people on account of emission of foul smell etc.

b) It should have relatively impervious soil strata.

c) It should have good approach roads.

d) It should large in size.

e) Landfill site should be very near to compost area to minimize transport cost.

f)  Landfill site should not be very near to water bodies like lake, cannel, river etc.

5.2.2 Development of Site
a) If the soil has some porosity, it should be made impervious before being used for land filling, by

liners of compacted clay, plastic of concrete.

b) Approach roads may be made to connect the landfili site to the main road.

c) Internal approach roads are made to facilitate easy movements of vehicles and tipping of wastes
at the landfill site during the monsoon months.

d) The local bodies should set up monitoring stations near the major landfill sites to ensure that
quality of subsoil water does not get affected on account of leachate emerging from the landfills. A
leachate pit is required at the lowest point for pumping leachate.

e) A small store room may be constructed at the landfili site to store the tools and equipment
required.

f} A compound wall or fencing by barbed wire may be done to prevent blowing of waste due to air,
controlling the entry of unauthorized persons and conceal the unsightly appearance of the of the

landfills. The site should be surrounded be adequate no. of trees.
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g) In large cities having population above 5 lakh a mechanical or computerized weighbridge may be
installed for monitoring the quantities of wastes being carried by the vehicles to the landfill.

h) Trees may be grown around to create a green belt to improve the environmental conditions and
screen the site from the people vies.

5.2.3 Landfill Operation
i) Compost-yard rejects and non-degradable may be brought to the landfill site for disposal.

j} Bulldozers may be used on a daily basis for spreading and compacting of such waste and
covering it with inert material.

k) The waste may be covered with 7 to 10 cm. thick layer of inert materials such as construction
wastes to avoid any foul smell and breeding of rodents and insects.

1) The landfills may be carefuily monitored against subsoil contamination through leachate.

m} Gardens or playgrounds may be developed on the landfill and they may be made useful to the
society or put to a profitable use.

n) On-site construction is not recommended for ten years after closure of the site (or 25 years in
temperate regions).

o) Waste should not be allowed to be burnt at the landfill to avoid air-pollution.

p) Toilets should be constructed to prevent open defecation and make arrangements for extinguishing
accidental fires.

g) Records may be maintained of the wastes received at the landfill and the number of trips made by

each transport vehicle on day to day basis.

Landfill Section

Landfill may have different types of sections depending on the topography of the area. The Landfill may

take the following forms: (a) above ground landfills (area landfills), (b) below ground landfills (trench
landfills), (c) slope landfills, (d) valley landfills {(canyon landfills) and (e} a combination of the above.

In case of Krishnanagar Town a combination of above ground landfills (area landfills) may be
adopted.

Phasing of Landfills Operation
Landfill is to be operated in phases because it allows the progressive use of the landfill area, such that at

any given time a part of the site may have a final cover, a part being actively filled, a part being prepared
to receive waste, and a part undisturbed;

The term ‘phase’ describes a sub-area of the landfill. A ‘phase’ consists of cells, lifts, daily cover,
intermediate cover, liner and leachate collection facility, gas control facility and final cover over the sub-

area.
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Each phase is to be typically designed for a period of 12 months. Phases are generally filled from
the base to the final/intermediate cover and capped within this period leaving a temporary un -restored
sloping face.

It is recommended that a ‘phase plan’ may be drawn as soon as the landfill layout and section are
finalized. it must be ensured that each phase reached the final cover level at the end of its construction
period and that is capped before the onset of monsoons. For very deep or high landfills, successive
phases should move from base to the top (rather than horizontally) to ensure early capping and less
exposed plan area of ‘active’ landfills.

The term cell is used to describe the volume of material placed in a landfill during one operating
period, usually one day. A cell included the solid waste deposited and the daily cover material surrounding
it. Daily cover usually consists of 15 to 30 cm of native soil that is applied to the working faces of the
landfill at the end of each operating period. The purposes of daily cover are to control the blowing of
waste materials; to prevent rate, flies and other disease vectors from entering or exiting the landfill; and to
control the entry of water into the landfill during operation.

A lift is a complete layer of cells over the active area of the landfill. Typically, each landfill phase is
comprised of a series of lifts. Intermediate covers are placed at the end of each phase; these are thicker
than daily covers, bench (or terrace) is commonly used where the height of the landfill will exceed 5 m.
The final lift includes the cover layer. The final cover layer is applied to the entire landfill surface of the
phase after all landfilling operations are complete. The final cover usually consists of multiple layers
designed to enhance surface drainage, intercept percolating water and support surface vegetation.

5.2.4 Liner System for Control of Leachate
Leachate control within a landfill involves the following steps: (a) prevention of migration of leachate from

landfill sides and landfill base to the subsoil by a suitable liner system: and (b) drainage of leachate
collected at the base of a landfill to the sides of the landfill and removal of the leachate from with the
landfill.

Liner systems comprise of a combination of leachate drainage and collection layer(s) and barrier
layer(s). A competent liner system should have low permeability, should be robust and durable and
should be resistant to chemical attack, puncture and rupture. A liner system may comprise of a
combination of barrier materials such as natural clays, amended soils and flexible geo-membranes. Three
types of liner systems viz. Single Liner System, Single Composite Liner System and Double Liner
System are usually adopted.

a) Single Liner System : Such a system comprises of a single primary barrier overlain by a

leachate collection system with an appropriate separation/protection layer. A system of this type

is used for a low vulnerability landfill.
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b)  Single Composite Liner System : A composite liner comprises of two barriers, made of different
materials, placed in intimate contact with each other to provide a beneficial combined effect of
both the barriers. Usually a flexible geomembrane is placed over a clay or amended soil barrier.
A leachate collection system is placed over the composite barrier. Single composite liner system
are often the minimum specified liner system for non-hazardous wastes such as MSW.

c¢) Double Liner System : In a double liner system a single liner system is placed twice, one
beneath the other. The top barrier {called the primary barrier) is overlaid by a leachate collection
system. Beneath the primary barrier, another leachate collection system (often called the leak
detection layer) is placed followed by a second barrier (the secondary barrier). This type of
system offers double safety and is often used beneath industrial waste landfills. It allows the
monitoring of any seepage which may escape the primary barrier layer.

Considering the advantages of composting liner system, in Indian conditions it is recommended that for all
MSW landfills the following single composite liner system be adopted as the minimum requirement.

a) A leachate drain layer 30 mm thick made of granular soil having permeability (K) greater than
10 cm. /sec.

b) A protection layer of silty soil of 20 — 30 cm thick.

c) A geomembrane of thickness of 1.5 mm.

d) A compacted lay barrier and amended soil barrier of 1 mm thick having permeability (K) 107
cm. /sec.

To achieve good composite action the geomembrane must be placed against the clay with good hydraulic
contact. To achieve intimate contact the surface of a compacted soil liner on which the geomembrane is
placed should be smooth-rolied with a steel dump roller. All oversized stones in the soil should be
removed prior to rolling. Also the geomembrane should be placed and back fill in a way that minimizes
wrinkles.

Cut-Off Walls : When a landfill is underlain, at shallow depths, by an impervious layer, vertical cutoff walls
may be constructed around a landfill to intercept off-site migration. Cut-off walls are physical barriers
(typical made of bentonite or bentonite-soil mix) and such barriers are aided by active pumping used to

remove leachates from within the perimeter of the cutoff wall.

Leachate Drainage, Collection and Removal

A leachate collection system comprises of a drainage layer, a perforated pipe collector system, sump
collection area, and a removal system.

The leachate drainage layer is usually 30 cm thick, has a slope of 2% or higher and a
permeability of greater than 0.01 cm/sec. A system of perforated pipes and sumps are provided within
the drainage layer. The pipe spacing is governed by the requirement that the leachate head should not be
greater than the drainage layer thickness. Pipe material selection is based on design requirements: HDPE
pipes are most commonly used; other materials can also be examined for feasibility.
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Leachate is removed from the landfill by (a) pumping in vertical wells or chimneys,
(b) pumping in side slop risers, or (c) by gravity drains rough the base of a landfili in above-ground and
sloped iandfills. Side slope risers are preferred to vertical wells to avoid any down drag problems.
Submersible pumps have been used for pumping for several years; educator pumps are also being
increasingly used. In some landfills, the leachate is stored in a holding tank (for a few days) before being
sent for treatment.

The possibility of fall in efficiency of the drainage system due to clogging associated with solid
deposits and microbial growth can be controlied by a number of options, including back-flushing or

breakthrough water after leachate head build-up.

Treatment of Leachate:

Control / Management of leachate is very complicated. The five/ alternative methods viz.
a} discharge to lined drains; b) discharged to waste water treatment system; c) re-circulation; d)
evaporation of leachate; e) treatment of leachate may be considered in this regard.

Out of the above five the Recirculation Method may be considered suitable for small to medium
landfill site. This method of treatment of leachate is to re-circulate it through the landfill. This has two
beneficial effects : i) the process of landfill stabilization is accelerated and ii}) the constituents of the
leachate are attenuated by the biological, chemical and physical changes occurring with the landfill.
Recirculation of leachate requires the design of a distribution system to ensured that the leachate passes
uniformly throughout the entire waste. This method also accelerates the process of gas generation.

Final Cover System
A landfill cover is usually composed of several layers, each with a specific function. The final cover system

must enhance surface drainage, minimize infiltration, vegetation and control the release the landfill gases.
The landfill cover system to be adopted will depend on the gas management plan by (a) controlled
passive venting; (b} uncontrolled release; or (c) controlled collection and treatment/reuse.

For all landfill sites where controlled gas venting is planned, the cover system is recommended.
Gas vents will be placed at a spacing of 30 m to 75 m on the landfill cover and the level of methane will
be monitored regularly. If methane concentration exceeds permissible limit a gas collection and treatment
system will be installed with flaring facility.

For sites where landfill gas recovery is to be undertaken, the placement of passive and/or active
gas venting systems will be governed by the energy recovery system. In such case a cover of granular
soil of 45 cm thick over the waste followed by barrier layer of compacted clay of 60 cm deep followed by
a protection layer of 2 cm is to be given. Over the protection layer one layer of granular soil of 30 cm
followed by a top layer of thickness 45 cm with scil suitable for vegetation growth will improve the
efficiency of gas recovery system by minimizing the loss of gas to the environment.

For uncontrolled release of gas (in small, shallow and remote sites} a cover of 60 cm depth is

recommended.
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The cover system adopted at any landfill must satisfy the minimum requirements published by

regulatory agencies CPCB.

Slope Stability Aspects and Seismic Aspects
The stability of a landfill should be checked for the following cases.

1. Stability of excavated slopes.

2. Stability of liner system along excavated slopes.

3. Stability of temporary waste slopes constructed to their full height (usually at the end of a phase).
4. Stability of slopes of above-ground portion of completed landfills.

5. Stability of cover systems in above-ground landfills.

Closure and Post Closure Maintenance of Landfill Site
Determination of the end-use of a landfill site is an essential part of the plan for landfill closure and post-

closure maintenance. Some possible uses of closed landfill sites near urban centers include parks,
recreational areas, golf courses, vehicle parking areas and sometimes even commercial development.

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

» Plan for vegetative stabilization of the final landfill cover.

+ Plan for management of surface water run-off with an effective drainage system.

s Plan for periodical inspection and maintenance of landfill cover and facilities.

5.3 1Introduction of Recycling System

in view of the fact that municipal wastes constitute variety of materials which have a good salvage value.
Prospect of alternative disposal system based on the traditional practice can be explored in the non formal
sector. We may also develop some resource recovery approach which propose to include :

i) Improved sorting technique and reduction of occupation hazards of pickers.

i) Measures to reduce the health risk of workers.

i) To develop a comprehensive plan of the existing agro pisi-culture system to improve

utilization of garbage to increase productivity of vegetables and fish.

5.4 Disposal of slaughter-house waste and carcasses of dead
animals etc.

The disposal of slaughter house waste and carcasses of dead animals should be done scientifically

following the directions / guidelines of the Ministry of Environment, Govt. of india. This waste should not
be mixed with municipal waste.

This waste could be converted into a useful product by installing a carcass-utilization plant with
financial support Govt. of India’s Ministry of Agriculture and Animal Husbandry.

Municipal authority should take appropriate steps for lifting, transportation and disposal of
Carcass. Suitable mechanism is required to be developed for reporting of the dead animals found with in

the municipal area. On receiving the information the "Dead Animal Carrier Van® should reach the spot as
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soon as possible but not later than one hour to lift the Carcass and to transport the same to dumping
ground. The “Dead Animal Carrier Van” should be a covered one having chain-pulley system for lifting
and placing the dead animals into the van. There are number of options for disposal of carcass.

The best method is to keep the dead animal in open air on an impervious platform at the remotest
corner of the dumping ground so that it can be used as food for vultures. This is the most economic and
easy method of disposal of carcass. Survival of vultures has become very important now a days for
maintaining the ecological balance and this method of disposal of carcass will be very much effective in
this regard.

The other options are :

i) Secured burial of carcass in impervious burial pits. This method is to be adopted where the

dumping ground is located very near to the locality.

i) A raised platform may be constructed to keep the dead animal in open air for feeding the
same as food for vultures. This method may be adopted where the dumping ground is located

far away from the locality.

iii ) Shred the carcass into small pieces and mixed it in windrow where Windrow Composting
facility exists. This will not only increase the process of decomposition but also will enhance

the nutritious value of the compost manure.

The skin of the animal, if valuable, can be extracted before it is disposed off. After the carcass is feed
by the vultures, the bones can be collected for use in bio-fertilizer.

In slaughter house liquid waste should be carried separately to the septic tank where anaerobic
decomposition will take place and the effluent from the tank may be discharged to the normal drain after
chlorination. Carcass of the slaughter house may be mixed with the vermi compost after initial
decomposition of the same in solar light.

Private parties / NGOs may be engaged for collections and transportation of carcass on service
charge basis. They may be allowed to extract the valuables from the carcass to minimize the cost of

operation.

5.5 Disposal of Industrial Waste
Industrial waste is required to be stored, transported and disposed of by industries as per the guidelines of

the respective State Pollution Control Boards. However, the local bodies may extend help to the industries
in the transportation and disposal of non-hazardous industrial waste on full cost-recovery basis. This work
can be contracted out by the local bodies in consultation with the industries associations etc. and strictly

monitored by both the local body and the State Pollution Control Board.
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6.0 DESIGN OF THE SYSTEM

6.1 Quantum of Solid Waste

The success of any solid waste management system largely depends upon the three factors
(i) Collection, (ii) Transportation & iii) Disposal. So, to make success clear assessment on the
quantity of solid waste to be handled is very much essential. In respect of Krishnanagar
Municipality that solid waste generation is @ 275 gm/cap/day is fairly reasonable for
consideration.

Total quantity of waste generated per day from various sources in
Krishnanagar Municipality is given below :

Quantity of Waste (in Kg. )
Generation Total Waste Type
Points (inkg.)
Bio-degradable Non-degradable
Domestic 42092 25255 16837
Daily & Wholesale Market 21000 16800 4200
Hotels 458 183 275
Agricultural/ Garden 500 500 0
Sub-total 64050 42738 21311
Commercial Centres 3000 3000
Railway Station 500 500
Bus Stand 100 100
Sub-total 3600 3600
Street Sweepings 500 500
Drain Cleanings 300 300
Sub-total 800 800
Cess pool 600 600
Clinical 1383 1383
Total 70433 43338 27094

Data Validation by Solid Waste Sampling

A detailed sampling exercise was performed at the Krishnagar waste dumping ground to estimate the

quality of the solid waste reaching the site. The assumption was that through the quantity of the waste
will vary with seasons, the overall sorting practices and the solid waste generation points will remain

the same during all the seasons. The following Table shows the result of the sampling exercise.
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The following conclusions can be drawn from the sampling exercise:

Nearly all the glass, paper and metals are sorted out of the solid waste even before it can reach the
solid waste facility. It is a good practice as the recyclables are definitely getting recycled.
The pre-sorting would reduce the revenue that the solid waste facility could have earned by selling
the recyclables to the scrap market.
The remaining plastic was mostly of low grade thin sheet. The only applicable process for conversion
this plastic is to breakdown the plastic into dirty fuel through Pyrolysis so that it can be subsequently
sold as furnace oil to factories.
The final solution will not require any process for recycling glass, metal and paper as these
components can be expected to be drawn back into the economy.
The main revenue sources from the process will be from

s Gas and or electricity generated from the biogas

e  Organic fertilizer

¢ Fuel oil from the plastic pyrolysis

e Selling any other recyclables recovered will be sold in the market through solid waste

Biodegradable materials will account for 85-90% of the waste finally reaching the solid waste
facility. It is projected that as the waste reaching the solid waste site is after the sorting done by rag
pickers and the residents, the biodegradable part as a percentage of the whole waste generated is
expected to be close.

Therefore, the plant should be designed on the basis of the overall waste tonnage expectation while

using the solid waste quality observed during the sampling process.
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10.

11.

12

13.

14.

BASIC CONSIDERATIONS

Domestic Waste shall be segregated (bio-degradable and non-degradable) at

generating points House to House in separate containers.

Each family would preserve the degradable waste in green container & non-

degradable waste in yellow container.

House to House collection shall be done by Wheel Barrows having eight containers;

four for bio-degradable and another four non-degradable waste.

There will be number of Transfer Stations in each zone . (For Zones please see Table
No. 2 &7)

At Transfer Stations waste from Wheel Barrow shall be transferred to Community

Bins / Dumper / Refuse Trailer from a ramp.

Market Waste should be collected through Community Bin(s) to be placed at suitable
points.

Trade Waste should be collected by Wheel Barrows or through Community Bin(s) to
be placed at suitable points

Waste from Market shall have to be dumped in Transfer Stations. Each
Market\ Commercial Centre should have one Transfer Station in the form of
containers. No road side open vat should be allowed. All road side bins must have
cover and with necessary arrangement for tilting directly on to the transportation

vehicles.

From Transfer Stations waste shall be transported to disposal site by prime movers.
Penalty may be imposed for haphazard throwing of waste.

Variety of non-degradable waste can be recycled after processing.

NGOs may be encouraged for employing daily wage earners to collect the non-

degradable waste and to sale them.

One Wheel Barrow will cover about 50 to 75 holdings in a day and will make three

trips to Transfer Stations.
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15.

16.
17.
18.
19.

20.

21

Y.

24.

25.

26.

Each and every hotels should keep two containers one yellow another green for
storing their non-degradable & degradable waste respectively which shall be
collected by the transportation vehicles at the particular time on each day.

Capacity of Refuse Trailer is 1.0 - 1.5 MT.
Capacity of Dumper / Truck is 5 - 7.5 MT
In an average one Tractor will be able to make 4 - 5 trips per day.

Moisture content in organic waste is about 60%.

Domestic SW contains about 60% organic matter and remaining 40% is inert

materials.

Hotels generate SW @ 750 gm/bed and contains about 50% organic matter and

remaining 50% is inert materials.

Market SW contains about 80% bio-degradable matter and remaining 30% is inert

materials.

Assumed that Trade Waste contains about 10% bio-degradable matter and remaining

90% is inert materials.

Assumed that Agricultural Waste contains about 100% bio-degradable matter

neglecting the very few mixed inert materials.
Assumed that Clinical Waste generated @ 1500 gm per bed/day.

In Clinical Waste infectious material is 25%.

6.2 PROCESSING AND DISPOSAL OF WASTE

The solid waste of Krishnanagar Municipality is proposed to be disposed of partly by processing and partly

by sanitary landfill method. Bio-degradable part will be processed bio gas will be generated.

Present land availability to Krishnanagar Municipality for disposal of SW is about 16 acres located

at a distance of 2 Km from the central place of the town. The detailed design of the disposal system is

given below.

6.3.1 Design Of Solid Waste Processing System

The Solid Waste Management Facility in Krishnanagar Municipal Area is shown in figure below. It is

proposed to be a Biogas Plant, which will produce electricity in the long run.
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Proposed Solid Waste Management site

The Bio-Gas Plant at Krishnanagar Municipal Area

Total capacity to be provided at the site is 40 MT per day. This will be done by a combination of eight 5
ton plants. This wouid provide a sufficient redundancy and flexibility to the operation with changing load
with different seasons. The Bio-Gas Plant Facility at Krishnanagar will require an area availability of
approximately 3200 sq.m, to handle a capacity of 40 MT of Biodegradable wastes, on daily basis as
shown in figure below. Any additional available land can be used as a sorting facility.

Overall Arrangement of Eight 5 MT Biogas Plants

Solid Waste Sorting Platform

Mixer 1 Mixer 2 Mixer 3 Mi)E:‘Mi)}r 5 Miied\ﬂi;}zr 7

Gas Holding -,

: Balloon |
Q
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through 1500 mm x 2500 mm inspection chambers. The aeration grid in the chamber will be as shown in

figure below.

A Typical Pre-Digester

. Air Compressor

The air compressor will be placed in the Mixing and Feeding Room. The pre- digester requires aerobic
condition. To maintain aerobic conditions in the pre-digester aeration is given at regular intervals using a
compressor. Aeration not only supplies oxygen but also enhances the uniformity in the slurry and in-turn

promotes proper digestion for further fermentation in the main digester.

Typical Air Compressor

s Solar Unit for Hot Water

The Solar Power will be used for heating water which will be used for raising temperature in Aerobic Pre-

Digester. Low temperatures arrest microbial growth and halt the process of bio-methanation.
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6.3.3 Disposal by Modified Sanitary Landfill (MSLF)

Total wastes to be disposed of in MSLF = (Non-Degradable Waste part of A,

B, C, D & E category (of Table — 13) waste per day 27.09 MT

30% of projected (final year) waste generation 27.90 MT

Maximum of above two 2790 MT
Approximate Vol. of Solid Waste to be at Landfill site per day 5580 CUM
Vol. of Solid Waste to be disposed off per year 20088.00 CUM
Assuming 52% compaction, compacted Vol. of Solid Waste 964224 CUM

it is recommended that the disposal will be done above ground level (area
landfilt) Let us consider that the total depth of MSLF is 20 M above GL. Earth

cover 30 CM.

So, Area required for yearly dumping 48945 SQM

For 15 years required area will be 734181 SQM

Considering change in habits, increase land requirement by 10% 8075.99 SQM

Add service area @ 10% 8883.59 SQM

or Area in Acres 2.20 Acres

Land requirement for Bio-gas plant 0.6 Acres

So, total land require for bio gas plant and sanitary landfill 2.80 Acres

The landfill site is to be operated in phases because it allows the progressive use of landfill area, such that at any
given time a part of the site will have final cover, a part being actively field, a part being prepared to receive waste

and a part is undisturbed.
Each phase is designed for a period of 12 months. Phases are to be filled from the base to the final /intermediate

cover and capped within the period leaving a temporary un-restored sioping phase.

In this case Landfill site area required to be develop in 3 phases each phase
will be used for 5 years period; $o area required for 5 years 2447 SQM
Celi size to be provided Length : 50 Mir
Width : 20 Mtr
Contact Surface Area : 5247 SQM
Adding 30% extra for 5 years dumping : 6821.1 SQM

Linear will be provided on the contact surface area of the cell of each phase before the commencement of landfill
operation. The cost of construction of linear for each phase (for 5 years dumping) has therefore been considered in
the project cost.
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Table 8:
Revenue Generation when Electricity is end product

Case II: Electricity

Plant Generator Rating 50 x 8= 400 (8 biogas plants) Kw

Hours of Operation 10 hours per
day

Energy Produced Daily 400 x 10 = 4000 KWH

Excess Electricity for Sell: 4000 KWH

Unit Price for Sell: Rs. 8 per KWH

Daily Revenue Rs. 32,000

Annual Revenue Rs. 1,15,20,000

** Basides the above revenue sources the city can gain some additional revenue from Organic Fertilizers.
in several communities, with this type of systems, cities are selling this product to organic farmers and
commercial crop growers. However, the proximity to tea plantations may prove to be a major factor for
selling organic fertilizers. Based on experiences with the other system, if the city manages to identify

appropriate customers it can generate revenue as shown below:

40 MT Waste generates around (10%) 4 MT or 4000 kg Organic Fertilizer

Rate of Organic Fertilizer= Rs. 3/kg

Revenue from Organic Manure= Rs. 12,000 per day.
Annual Revenue= Rs. 43,20,000

This additional revenue can be included to the above mentioned revenue altemnatives, in case
prospective buyers for organic manures are sourced.

From the tables above, we can easily project the Case | to be a more viable option. The table below
presents the viability analysis for both the options.

Viabilig analzsis for both the oEtions considered

Table 9:

Parameters | Case I: Biogas as the end product | Case IE Electricity as the End Product
Buyers Hotels, Restaurants, Hospitals, etc | Buyers are easily available and
Electricity can be sold to the SEBs or can
be used by the Municipality.
Transport Biogas needs to be transported in | Electricity can be directed to the
and Supply | specialized storage trucks, from customers through Transmission Line
source to site.
Plant Biogas can be extracted directly On the other hand, for Electricity
Machineries | from the Gas Balloons. The Process | Generation, Generators, Gas Turbines
at Source is less complicated in comparison | and other accessories are required, along
to Electricity Generation with transmission lines.
Operation O &M Cost is lesser in comparison | The Generators depreciates with time.
and to Electricity Generation Thus more O & M Cost is involved
Maintenance
Econormic It involves less Capital cost and Capital cost is more and revenue yield is
Viability yields greater revenue 1/3 rd that of the previous option
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Thus from the above table, Case |, that is Biogas as final product is found to be the more viable option.
Thus, it is the selected option for the proposed SWM facility. Provisions are already proposed so that in

the near future, electricity can be generated from the facility, whenever required.
Transportation and Selling of Generated Biogas

The proposed solution for collection of generated biogas from site and transporting it to the prospective

buyers are as follows:

The Biogas is to be collected in Steel Bullets that are mounted on trucks and delivered to customers

consuming commercial gas
This alternative will provide the following:
1. A truck mounted bullet with blower will fill up about 1 ton from the gas bailoon

2. At start, it is projected that Krishnanagar will sell this gas to three commercial gas consumers.
Initially, three bullets (one bullet at each customer site) will be setup. Each of these tanks will

have a capacity to store about 1 ton of biogas.

3. The truck mounted tank will be filled up once every two weeks and a customer's tank will be filled

up. The customer is responsible for receiving the gas into their kitchen and any other usage point

4. The purchaser will be sent a bill on a preset pricing structure.

Conclusion

The proposal intends to offer an integrated solution for Solid waste management for the Krishnanagar
Municipal Area. The suggested alternative will create a regular sustainable solution in concern with “Zero
Discharge” of waste along with generating electricity or Biogas, thereby generating revenue on a regular

basis.

Two revenue streams have been discussed; one with electricity and the other with biogas as the end
product. The revenue with the biogas option is substantially better than the electricity. However, the ease

of portability and readily available customers make the electricity alternative an easier alternative.

The organic waste being generated {(approximately 4 tons per day) also can be sold to the plantations
and other entities interested in organic farming. The value for the organic waste has not been included in
the payback analysis as the pricing for the end product is not clear for the surrounding market. However,
once started, the project will certainly generate additional revenue from the fertilizer sales.

The overall cost for setting up the system including the initial capital cost for the at
source sorting operation is Rs. 1029.65 Lakhs and total project cost estimated to the tune

of Rs. 1833.81 Lakhs and the City will gain revenue from the gas (or electricity ) sales,
Organic fertilizers and some from the collection process.
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KRISHNAGAR MUNICIPALITY

Annexure - |l

Wardwise Population as per Census Year - 2011

Ward No. Population House Holds Area
(Nos.) (Nos.) (Sq. Km.)
1 8157 2008 0.77
2 7077 1685 0.52
3 8285 2020 0.83
4 8996 2017 0.63
5 7811 2050 0.67
6 7417 1803 1.01
7 4973 1281 0.44
8 7704 1845 0.97
9 4844 1195 0.53
10 8268 1922 0.85
11 5058 1295 0.62
12 6741 1759 0.52
13 4980 1321 0.6
14 5374 1391 0.35
15 5048 1260 0.32
16 5965 1531 0.78
17 6626 1537 1.19
18 6122 1411 0.39
19 4715 1237 0.31
20 3499 949 0.32
21 4211 1056 0.31
22 4652 1218 0.57
23 4800 1244 0.84
24 11739 3017 1.622
Total 153062 38052 15.962




KRISHNAGAR MUNICIPALITY

Annexure - lIA

Zonewise Population as per Census Year - 2011

o —— Population House Holds Area
(Nos.) (Nos.) (Sqm.)

A 2,3,48&5 32169 7772 2.65

B 6,78&8 20094 4929 2.42

c 9,10,11& 12 24911 6171 2.52

D 17,22,23 & 24 27817 7016 4.22

E 1,20&21 15867 4013 1.40

F 13, 14, 15, 16,18 & 19 32204 8151 2.75
Total 153062 38052 15.962




KRISHNAGAR MUNICIPALITY
Annexure - 1B

Growth Trend

Arithmatic Increase Method

Sl. No. Year Population Increase in Population
(1) (2) (3)

1 1981 93491
27619

2 1991 1211180
18000

3 2001 139110
13952

4 2011 153062
Total 59571

Total increase in population

Average increase per decade (x) =
Number of decades

Hence, X = 59571/3
= 19857
Therefore, average rate of increase per decade with respect to population in the year of

2011,
X= 12.98 %



KRISHNAGAR MUNICIPALITY

Annexure - lIC

Growth Trend
Geometric Increase Method
E &
o Yiiir piilaan % g Percentége increase in population
e 2 i.e. growth rate (r)
No. § o
(1) (2) (3) {(4) = Co. (3)/ Col. (1) x 100
1 1981 93491
27619 27619/93491x 100=29.54%
2 1991 121110
18000 18000/ 121110x 100=14.86 %
3 2001 139110
1 2/ 139110 x 100=10.03 9
4 2011 153062 13952 3952/ 139110 x 100 = 10.03 %

The geometric mean of the growth rate (r} = (n-1)th root of the multiplication of all 'r's

= {29.54 x 14.86 x 10.03) ~ 1/3
= 15.94




KRISHNAGAR MUNICIPALITY

Annexure - lID

Growth Trend
Incremental Increase Method
& — Peulition Increase in Population in each _lncrementai Incre-ase i.e.
s decade increment on the increase
(1) {2) (3) (4)
1 1981 93491
27619
2 1991 121110 -9619
18000
3 2001 139110 -4048
13952
4 2011 153062
Total = 59571 -13667

Average increase per decade ( X ) = 19857
and average of incremental increases {Y) = -6833.5

Therefore, average rate of increase per decade with respect to population in the year of 2011,

X= 12.98 %
and average rate of incremental increase per decade with respect to population in the year of 2011,

y= -4.46 %
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KRISHNANAGAR MUNICIPALITY

Annexure - lIF

Computation of zonewise Projected Population in different design years

Design Population (Average of three methods)

Population
Zona Na. (2011) Base Year Intermediate Year Final Year
2018 2028 2038
A 32169 35003 38869 42557
B 20094 21864 24279 26583
C 24911 27106 30099 32956
D 27817 30268 33610 36800
E 15867 17265 19172 20991
F 32204 35041 38911 42604
Total 153062 166546 184940 202492
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TYPES OF VEHICLES TO BE USED FOR COLLECTION AND TRANSPORTATION
OF MUNICIPAL SOLID WASTE AT KRISHNANAGAR MUNICIPALITY

1. House to House Collection

- Hand Cart / Wheel Barrow

3.  Transfer of SW after Collection through
Wheel Barrow

4. Litter Bins (LB)

5. CGB:Community Garbage Bins
(1000 ltr.; Steel bins with swivel
castor wheels automatic lifting
arrangement

6.  Cess-Pool Emptier




10.

11.

12,

Hydraulic Dumper Container
(HDC)

Hook Lift / Hydraulic Dumper Carrier / Skip
(HLD)

Tractor & Cover Refused Trailer
with Hydraulic system
(TR & RT)

Hydraulic Dumper Truck
(HDT)

Road Sweeping Machine
(RSM)

Sewer Line Suction cum Jetting Machine
(SLSJM)




ABSTRACT COST ESTIMATE

Table - 16
Sl. No. Particulars Amount
(Rs. in lakh)
1 Plant, Machinery, Equipments for
Collection, Transportations and Disposal 614.05
2 Development of Land Fill Site
136.70
4 Construction of Bio-gas Plant
1029.65
Total 1780.40
Contingencies @ 3% 53.41
Grand Total 1833.81
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Cost of Development of LandFill Site

Table - 15C
AMOUNT
SL. NO. PARTICULARS
Rs. (in lakh)
1 Construction of Approach Road to landfill site
1000 mt. length width 3.5m. @ Rs. 3220 per m. o
2 Site Development 20.0
3 Cost of providing linear
(for 5 years dumping) 20.0
4 Construction of protection wall (CRM) 20.0
5 Construction of surface run-off diversion drain -
6 Construction of leachate circulation & treatment system at Landfill
site 30.0
7 I'ree plantation 15
8 Construction of Site Office 3.0

TOTAL

136.70




Estimated Cost for Bio gas Plant

Table - 15D
S| No. item Cost (in Rs.)
1 |Civil Cost 38,032,141.69
2 |Sorting facility 17,333,333.33
2 |Mechanical 18,739,763.08
3 |Gas storage 28,080,000.00
4 1Gas transport 780,000.00
TOTAL (Rs.) 102,965,238.10
Total Tonnage of Bio- Degradable waste 43.34 MT
Total Tonnage to be Processed 40.00 MT
Recommended layout: 8 Units @5 MT/Units
Total System tonnage 40 MT




Table - 16E

ESTIMATE OF CIVIL WORK FOR 60 MT FOUNDATION AND COLUMNS ,BEAMS; SLABS FOR PROP. BIOGAS LAYOUT

. . P Rate Amount
SL Neo Description Page Ref Quantity | Unit (in Rs.) (in Rs.)
Farth work in excavation of foundation trenches or drains, in all sorts of soil
(including mixed soil but excluding laterite or sandstone} including removing, | BUILDING
1 ispreadmg or stacklng the _spmls wpthm a lead of 75 m. as dlrecied.. The item [WORKS 2015 273600 m3 120.47 269,371
includes necessary trimming the sides of trenches, levelling, dressing and P-1
ramming the bottom, bailing out water as required complete. It-2a
(a) Depth of excavation not exceeding 1,500 mm:.
Earth work in filling in foundation trenches or plinth with good earth, in
layers not exceeding 150 mm. including watering and ramming etc. layer by |BUILDING
2 laver c_:ompicte. {Payment to be made on the basis of measurement of finished |WORKS 2015 450.67 cum 78 3 35.202
quantity of work) P-1
{a} With earth obtained from excavation of it-3.a
foundation
Ordinary Cement concrete (mix 1:2:4) with graded stone chips (20 mm BUILDING
3 nominal size) excluding shuttering and reinforcement,if any, in ground floor |WORKS 2015 190.67 e 7.116.00 1,356,808
as per relevant IS codes. P-12
(b ) River bazree It-3.b
Ordinary Cement concrete (mix 1:1.5:3) with graded stone chips (20 mm BUILDING
4 nominal size) excluding shuttering and reinforcement if any, in ground floor |WORKS 2015 202223 | cum 8,150.40 16,481,983
as per refevant IS codes P-15
(ii ) River Bazree I-7.ii
Hire and Iabour charges for shuttering with centering and necessary staging
upto 4 m using approved stout props and thick hard wood planks of approved
. A . : i BUILDING
thickness with required bracing for concrete slabs, beams and columns, lintels WORKS 2015
5 Jcurved or straight including fitting, fixing and striking out after completion of P.27 9533.33 | sqm 490.80 4,678,958
works (upto roof of ground floor) el2c
(c) Steel shuttering or ¢ 1o 12 mm thick approved quality ply board shuttering ’
in any concrete work
BUILDING
6 125 mm. thick brick work with st class bricks in cement mortar (1:3) in WORKS 2015 3466.67 | sqm 1,149.60 1,985,284
ground floor. P-32
It-30
Reinforcement for reinforced concrete work in all sorts of structures including
distribution bars, stirrups, binders etc initial straightening and removai of BUILDING
7 loose rust (if neces.sary.), cutting to rggulsﬂe Ier_lgll}, hoo.kmg and bendingto |WORKS 2015 116.13 MT 75.680.40 8,788,765
correct shape, placing in proper position and binding with 16 gauge black P-28
annealed wire at every intersection, complete as per drawing and direction.  |It-15.i
(1) Tor steel/Mild Stee!
Plaster (to wall, floor, ceiling etc.) with sand and cement mortar including
rounding off or chamfering comers as directed and raking out joints including |BUILDING
throating, nosing and drip course, scaffolding/staging where necessary WORKS 2015
§ {Ground floor).{Excluding cost of chipping over concrete surface] P-164 8666.67 | sqm 243.60 211120
(i11) With 1:3 cement mortar It-15.4
(b} 15 mm thick plaster
BUILDING
Neat cement punning about 1.5mm thick in wall,dado,window sili.floor etc. |WORKS 2015
4 NOTE:Cement 0.152 cu.m per100 sq.m. P-166 93333 | sqm 4650 324,480
It-8
Total 38,032,142




Table - 15F

ESTIMATE OF MECHANICAL WORK

Frr—— Rate Amount
Iltem Specification Qty - )
(in Rs.) (in Rs.)
IBlower TWIN LOBE 10 HP KSB 2 82813 165,626.00
Mixer 7.5 HP 2 225000 450,000.00"
Sludge Pump KIRLOSKAR 250 L WITH 3 HP 2 21000 42,000.00{
MOTOR

Solar Panel EVACUATED GLASS TUBE WHS 2 71543 143,086.00|
Balloon 120 CUM 0 168750 0.00
Compressor 5 HP CROMPTON GREAVES 2 63000 126,000.00
Generator For electricity 2 2000000 4,000,000.00
Piping AS PER REQ LUMPSUM 2500000 2,500,000.00
Steel Tank Per Kg 38,270.75 135 5,166,551.08
Installation for
Fabrication
(Bamboo 300000 300,000.00
Scaffolding incl of
Labour)
Submersible Pump |KSB MAKE 2 39900 79,800.00
Gas Burner BIOGAS 2 8500 17,000.00I
Gas Meter BIOGAS 2 17850 35,700.00"
pH Meter 2 7000 14,000.00"
Electricals LUMPSUM 3000000 3,000,000.00"
Protective Coating |GLASS EPOXY COATING LUMPSUM 800000 800,000.00“
Transportation 400000 400,000.00
Shed for Sorting
Area and Control Working Shed 5000 260 1,000,000.00
Panel {sq.ft)
Small Incinerator 1 500000 500,000.00

Total 18,739,763.08




Table - 16

ESTIMATION OF LABOUR COST FOR HOUSE TO HOUSE COLLECTION

RATE PER
SL.NO. HEAD NOS. MONTH gl
(Rs,)
(Rs.)
1 For House to House 50 4500 225000
collector
2 Supervisor fo_r House to 5 6000 30000
House collection
TOTAL 255000




Table - 17

Operation and Mainetenance Cost for Biogas plant

. 5 g Expenses Per
Categories Unit Quantity Rate Month
A. Labour
1.Bio Gas Operators Each 4.00 7,000.00 28,000.00
2. Supervisor Each 2.00 10,000.00 20,000.00
3. Chemist Each 0.25 15,000.00 3,750.00
4. Administration Charges Lump sum 5,000.00
5. Regular visit charges of technical "
st fortechngesl sugport Per Visit |1 per 2 month | 10,000.00 5,000.00
Sub-Total for Manpower on Monthly Basis 61,750.00
B. Ancillary Items
1. Upkeep & maintenance charges.
(Apron, hand gloves, mask,
gumboot, cap, phenyl, liquid soap, L
soap, duster, hard broom, soft S TR0
broom, first aid kit, spade, water
pipe.
2. Repairs & replacement of
machinery parts, changing of oil and [Lump sum 10,000.00
mixer and compressor belts.
3. Miscellaneous Lump sum 5,000.00
Sub-Total for Ancillary Items 25,000.00
C. Electricity
Average projected Electricty
; g 72,000.0
consumption is 10 KWH per ton K 400.00 R0 e
Monthly csost 158,750.00
Total Operation & Maintenance Cost per Year| 1,905,000.00




KRISHNAGAR MUNICIPALITY

ESTIMATION OF OPERATIONAL COST OF TRANSPORTATION

Transportation expenditure includes carrying cost of garbage per day from the spot of collection to Dumping
Station cum Bio-gas Plant, The estimate for running cost of each type of prime- movers is given below :

Assume cost of Diesel = Rs. 60  /Lit

Cost of Lubricant=Rs. 264 /Lit
Table -18A
1. DUMPER TRUCK / ORDINARY TRUCK
Speed of Vehicle - 20 KM/Hr
Average Distance of dumping site is 2 KM
Parking Distance - 2 KM
Carrying capacity - 5 MT
No. of trips / day/ vehicle (8 hrs. working shift) is 2
Total Km done / day = 12 KM
CONSUMPTION AMOUNT
HEAR sPECIFICATION | QUANTITY RATE ) (Rs.)
Diesel ‘@6 Km/it. 2 Itr. 60 per Itr. 120.00
Lubricant ‘@ 100 Km/lt. 0.1 Itr. 264 per |tr. 31.68
Labour Fer loading & unloading 2 nos. 150 per head/day 300.00
Truck Driver One 1 nos. 400 per head/day 400.00
Truck Cleaner Cne 1 nos. 150 per head/day 150.00
1001.68
say 1002
Table - 188
2. TRACTOR
Speed of Vehicle - 20 KM/Hr
Average Distance of dumping site is 2 KM
Parking Distance - 2 KM
Carrying capacity - 3IMT
No. of trips / day/ vehicle (8 hrs. working shift) is 3
Total Km done / day = 16 KM
CONSUMPTION AMOUNT
HEAD SPECIFICATION QUANTITY RATE (Rs.) (Rs.)
Diesel "@ 6 Km/lt. 2.7 Ir. 60 per Itr. 160.00
Lubricant @ 100 Kmiit. 0.2 itr. 264 per ltr. 42.24
Tractor Driver Cne 1 nos. 300 per head/day 300.00
Tractor Cleaner
cum unloader One 1 nos. 150 per head/day 150.00
652.24
say 652
Table - 18C
3. HOOK LIFT DUMPER CARRIER (HLD)
Speed of Vehicle - 20 KM/Hr
Average Distance of dumping site is 2 KM
Parking Distance - 2 KM
Carrying capacity - 5 MT
No. of trips / day/ vehicle (8 hrs. working shift} is 2
Total Km done / day = 12 KM
CONSUMPTION AMOUNT
HEAD SPECIFICATION QUANTITY RATE (Rs.) (Rs.)
Diesel ‘@6 Kmilt. 0.3 Itr. 60 per ltr. 20.00
Lubricant @ 40 Km/lt. 0.1 itr. 264 per ltr. 13.20
Driver One 1 nos. 400 per head/day 400.00
Cleaner / iLoader Two 2 nos. 150 per head/day 300.00
733.20|
say 733




4. MOVABLE COMPACTCR

Table - 18D

Speed of Vehicle - 20 KM/Hr
Average Distance of dumping site is 2 KM
Parking Distance - 2 KM
Carrying capacity - 10 MT
Na. of trips / day/ vehicle (8 hrs. working shift) is 2
Total Km done / day = 12 KM
Actual hour of operation 4 Hrs.
CONSUMPTION AMOUNT
HEAD UANTITY RATE :
- speCIFicaTioN | @ e (Rs.)
Diesel : For Movement ['@ 3 Km/lt. 4 Iitr, 60 per ltr. 240.00
Diesel : For Operation |'@ 6 lithr. 24 itr. 60 per Itr. 1440.00
jLubricant '@.40 Km/it. 0.4 itr. 264 per lir. 105.60
|Driver Cne 1 nos. 500 per head/day 500.00
ICleaner One 1 nos. 200 per head/day 200.00
2485.60
say 2485.6
Table - 18E
5. ROAD SWEEPING MACHINE
Speed of vehicle - 8 Km per hr.
Average Distance to be travelled per day 15 Km.
CONSUMPTION AMOUNT
H UANTITY TE {Rs.
Al SPECIFICATION | & BATRIS) (Rs.)
[Diesel [For 15 xm @ 5 Kmiit 3. 60 per It 160,00
|Lubricant [Fori5 km @ 40 Km/lt. | 0.3 lir. 264 per Itr. 79.20
Driver One 1 nos. 400 per head/day 400.00
Cleaner One 1 nos. 150 per head/day 150.00
809.20
say 809
Table - 18F
6.PAY LOADER / BULL DOZER
Average Distance to be travelied per day 8 Km.
Actual hour of operation 4 hrs.
CONSUMPTION AMOUNT
UANTITY RATE {Rs.

_:'EAD SPECIFICATION | & i (Rs.)
Diese! : For Movement {For 8 km @ 5 Km/lt. 1.80 Itr. 60 per ltr. 108.00
Diesel : For Operation | For 4 hrs.@ 3 lit/hr. 12 hr. 60 per Hr. 720.00
Lubricant For10 km @ 40 Kmiit. 0.4 Itr. 264 per ltr. 105.60
Driver One 1 nos. 500 per head/day 500.00
Cleaner One 1 nos. 150 per head/day 150.00

1583.60
say 1583.6
Table - 18G
7. CESS POOL EMPTIER
Average Distance to be travelled per day 20 Km.
Actual hour of operation 2 hrs.
CONSUMPTION AMOUNT
UANTITY RATE (Rs.
visad I SPECIFICATION | © (et (Rs.}
Diesel : For Movement |For 20 km @ 8 Km/It. 1.2 ltr, 80 per Itr. 72.00
Diesel : For Operation |Fer 2 hrs.@ 2 fivhr. 4 hr. 60 per Itr. 240.00]
Lubricant For 20 km @ 40 Km/it. | 0.5 Hr. 264 per Itr. 132.004
Driver One 1 nos. 400 per head/day 400.00
Cleaner One 1 nes. 150 per head/day 160.00
994.00
say 994




Total Cost of Transportation per day

{excluding the cost of depreciation & cost of capital)

Table - 19
COST PER TOTAL DAILY | MONTHLY YEARLY
PARTICULARS DAY NO. COST COST COST
{Rs.) (Rs.) (Rs.) (Rs.)
DUMPER TRUCK / ORDINARY TRUCK 1002 ] 8013.44 240403.2 2884838.4
TRACTOR 652 20 13044.8 391344 4696128
HOOK LIFT DUMPER CARRIER 733 6 4399.2 131976 1583712
MOVABLE COMPACTOR 2485.6 2 4971.2 149136 1789632
ROAD SWEEPING MACHINE 809 2 1618.4 48552 582624
PAY LOADER / BULL DOZER 1584 1 1583.6 47508 570096
CESS POOL EMPTIER 994 4 3976 119280 1431360
TOTAL 37607 1128199 | 13538390

So, total monthly cost of transportation of solid waste (excluding the cost of depreciation & cost of capital) of the town is

Rs. 1128199/- only.




Table - 20

ESTIMATION OF TOTAL O & M COST FOR SOLID WASTE MANAGEMENT SYSTEM

SL.NO. PARTICULARS AMMO%UT'::T(;:_? A';"g;’:&:“ Remarks
1 Operation cost of vehicles 1128199 13538388
Maintenance cost of vehicle 614050 7368602
2 O & M cost for Landfill Operation 11392 136700
e} Labour cost for bio-gas compaosting 158750 1905000
4 Cost for Sorting and Selling of Recyclables 530000 6360000
5 Labour cost for collection 255000 3060000
¢ [Solt it .
7 Cost of consumables 5000 60000
8 Cost of fuel & energy 10000 120000
9 Marketing Expenses 5000 80000
10  |Miscellaneous 5000 60000
TOTAL 2732625 32791500
Say Rs. 327.92 lakh




RECOMMENDATIONS

PROPOSED SOLID WASTE MANAGEMENT SYSTEM
FOR

KRISHNANAGAR MUNICIPALITY

PROCEDURE TO BE FOLLOWED BY KRISHNANAGAR MUNICIPALITY

1) SEGREGATION OF MUNICIPAL SOLID WASTES

» Segregation of Bio-degradable & non-degradable wastes should be done at source. However a

sorting operation also to be done before feeding Bio-gas plants to ensure smooth functioning.

» This should be made possible by vigorous awareness Campaign and by group meetings in each
Ward, announcements, leaflets etc. prior to launching of the project and thereby ensuring community

participation. Ward level S.W.M. Committees should be the instrumental in this matter.

M Provide two polythene containers, preferably not suitable for storage of liquid, one is Green another

is Yellow to each family for collection of bio-degradable SW and non-degradable SW respectively.

(The containers shall be supplied by the Municipality once only. Replacement of the
containers if required subsequently shall be arranged by the individual occupiers of the holdings

themselves. For convenient Municipality may arranged to sale those containers fo the ltax-payers)

» Segregation of Bio-medical wastes should be done as per prescribed rules.
{Notie. Bio-degradable SW means which are basically organic in nature and biologically degradable
which includes kitchen waste, fruit & vegetable waste, food waste, leaves & trees, agricultural waste,
discarded cloths, papers, wood etc. and non-degradable SW are basically inorganic in nature and
biologically not degradable it includes plastic & PVC items, PET Bottles, metal & metal foils, ashes,

cinders, stones, bricks etc.}

2) COLLECTION OF MUNICIPAL SOLID WASTES

» Each ward should be divided into 2 & 3 beats comprising of 175 — 200 waste generating points

which include Domestic units, Shops, Hotels & Restaurants and other Commercial Establishments.

» For ach beat there should be one Collector and a lady Supervisor for the whole ward i.e. for two or

three beats.

» One Wheel Barrow or Three wheeled Motor Van may be provided for 2 or more beats as per the

requirement.

» Solid wastes shall have to be collected every day between 7 a.m. to 10 a. m. by the Collectors by
blowing whistle. Segregation of bio-degradable and non-degradable wastes are to be done at

source.
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Each residential /domestic unit should be provided with two containers — one for bio degradable
wastes and the other for non bio-degradable wastes in Green & Yellow containers respectively.

Wastes from those containers should be collected in separate bins on the wheel barrows.

For house to house collection of solid waste involvement of NGO's is to be encouraged. Persons
from BPL families of that locality or near by localities may be involved for house to house collecting

of solid waste.

They may be allowed to collect Rs. 30/- from APL families to Rs. 10/- from each BPL family for
house to house collecting of solid waste. All implements for collection of solid waste should be
provided by the municipal authority. (This will not only reduce the cost of collection on the part of

civic body but will also ensure effective and efficient cleaning system.)
Uprooted plants, grass and cut branches of trees and leaves should be collected separately.

After collection the solid waste it should be carried to transporting vehicle posted at

transfer stations.

Bio-degradable wastes and non-degradable wastes should be transported separately by covered
vehicles.
By 2 p.m. each day the bio-degradable wastes are to be carried to the composting site and the

trailers with non-degradable wastes are to be carried to the landfill sites for disposal.

The whole operation is to be monitored by Ward level Solid Waste Management Committees

specially formed jointly by public and Municipal Administrators

Littering of wastes in streets and drains shall have to be stopped by providing litter bins at suitable

locations.

3) STORAGE OF MUNICIPAL SOLID WASTES

44

L4

44

44

Solid Wastes is to be stored by the waste generators in two separate bins of different colour

provided for them by the Municipality and that should be collected within 24 hours.

Storing of wastes in Vats or dumping by the road side should be prohibited. Road side Vats should
be gradually turned into flower or plant pots. Where house to house collection is not possible

Community bin collection method is to be adopted.

After collection of solid waste it should be taken straight to the waiting trailers / Dumpers / truck at

transfer stations.

Colour Codes of Collection bins and trailers should be strictly followed.
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4) TRANSPORTATION OF SOLID WASTES

» From waste generating points waste should be transferred to the transfer stations i.e two wheeled
refuse trailers /Dumper or covered truck by specially desighed Wheel Barrows. The vehicles either
should have to compartments each for bio-degradable and non-degradable waste or there should be

separate vehicles for bio-degradable and non-degradable waste for transportation. Compactors to

be used for non-bio degradable wastes.
» Raised platforms i.e. ramp are to be built for hauling of wheel barrows / bins up to the height of

transfer stations to make collection cleaner and to avoid muitiple handling of Waste.

M Transfer stations should be carried by the prime movers straight to the sites in a train within 2/3

hours.

5) PROCESSING OF WASTES

» Bio-degradable wastes mainly Kitchen trash, market wastes comprising of vegetables wastes, fish
etc. should be processed through 8 Nos. Bio-Gas Plant of capacity 5 MT each. 4 nos. of which may
be installed in 1* phase. And another 4 to be installed in 2™ phase.

» The organic waste being generated {approximately 4 tons per day) also can be sold to the
plantations and other entities interested in organic farming. The value for the organic waste has not
been included in the payback analysis as the pricing for the end product is not clear for the
surrounding market. However, once started, the project will certainly generate additional revenue

from the fertilizer sales..

Packaging and Marketing of Bio-Fertilizer
The proposed solution for collection of generated biogas from site and transporting it to the

prospective buyers are as follows:

The Biogas is to be collected in Steel Bullets that are mounted on trucks and delivered to
customers consuming commercial gas.

This alternative will provide the following:

A truck mounted bullet with blower will fill up about 1 ton from the gas balloon.

At start, it is projected that Krishnanagar will sell this gas to three commercial gas consumers.
Initially, three bullets (one bullet at each customer site) will be setup. Each of these tanks will have a
capacity to store about 1 ton of biogas.

The truck mounted tank will be filled up once every two weeks and a customer's tank will be filled
up. The customer is responsible for receiving the gas into their kitchen and any other usage point

The purchaser will be sent a bill on a preset pricing structure.
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6) DISPOSAL OF MUNICIPAL SOLID WASTES

» Non-degradable, inert wastes are to be carried daily in the landfill site.
M After the expiry of life time the landfill site in future will be use for floriculture.

» Bio-medical Solid wastes should be disposed of in accordance with the bio-medical wastes.

{Management & Handling Rules, 1978).

7) MANAGEMENT REGULATIONS FOR SOLID WASTE DISPOSAL AND RECYCLING ISSUED
BY THE MUNICIPAL LEVEL SOLID WASTE MANAGEMENT COMMITTEE

Management Regulations relating to solid waste disposal and recycling should be adopted by the
Krishnanagar Municipal Board after exhaustive discussion with all concerned and the board of councilors

meetings in due time.

8) ADMINISTRATION

Institutional Strengthening & Human Resources Development
It is necessary to provide adequate training to all the levels of staff engaged in SWM services. The lower

level staff such as sweepers, sanitation supervisors up to the level of Sanitary sub-inspectors should be
given training locally in various aspects like storage, segregation of waste and primary collection of waste
etc. whereas the sanitary inspectors and above may be given training in modern technologies of waste
management, transportation, planning, personnel management programme within and outside the city or
state. The senior officers of SWM department should be given adequate training through workshops and
visits to various parts of the country and abroad.

Decentralization of Administration
SWM services can be performed effectively only if its administration is adequately decentralized. The

decentralization can be at least 3 tiered- one at the Ward level, second at the Zone level, third at the city
ievel. For creating a competitive environment in regard to performance of SWM systems “Cleanliness

Awards” should be given each year to the best performing ward(s).

CITY LEVEL
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SW MANAGEMENT SYSTEM AT MUNICIPAL LEVEL

~ Responsible for
Awareness Campaign. Motivation, Collection of
waste

Transportation of waste, Training & capacity
Zonal level | byilding of the staff

. Processing, disposal & overall management,
City level Research Development & Upgradation

a. Ward Level Administration

The ward level administration should be fully responsible for ensuring storage of segregated waste at
source, primary collection of waste, street sweeping and taking the waste to the bulk community waste
storage site etc. The cleaning of each street, lane, by lane, markets, etc. should be regularly supervised
by the ward level supervisors. Presence of all SWM officers of the Ward in the field during morning hours

is most essential. Besides grievance re-dressal system has to be in place in each ward.

b. Zonal Administration

Administrative zones may be made for a group of wards. The zonal administration should effectively
supervise and support the work of the ward administration and also provide zonal level support such as
construction and upkeep of flooring under the communal waste storage sites transportation of waste from
the communal storage sites to the transfer station, processing plant or to the disposal sites as may be
determined by the local body. if the zones are not aliotted adequate vehicles for the transportation of
waste due to paucity of vehicles, the transportation of waste may be coordinated centrally for the optimum

utilization of the fleet of vehicles in 2 or 3 shifts.

c. City Level Administration

The city level administration should emphasis on Monitoring of the System Training & capacity buiiding of
the staff. It will keep liaison with the zone level administration for periodical review of the operation of the
system and take necessary support from it.

The city level administration should supervise and support the zone administration and in cases where the
fleet of vehicles is not decentralized at the zone level, the central SWM Department should look after the
transportation of waste from the community waste storage sites on a daily basis. The Central SWM
Department should be responsible for construction and upkeep of transfer stations, setting up and
maintenance of processing plants, incineration plants and vehicles as well as for managing the disposal of
waste at the landfill sites in an environmentally acceptable manner. The central level administration should

run the operation of the workshop for repairing of solid waste management vehicles and other
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accessories. It will also maintain the vehicles like, Road Sweeping Machine-1, Tractor-1, Ordinary
Truck -2 and will deploy those vehicles as and when required at various zones.

The central SWM department should also be responsible for the procurement of vehicles,
equipment and land for processing and disposal of waste. As a head office it should take policy decisions
and co-ordinate the activities of all the zones and the wards and be answerable to the Chief Executive
and elected body for the efficient functioning of the department. It should look after the recruitment of

manpower, human resources development, training etc.

d. Interactive Meets And Communication

State Governments should organize interactive meets for the subordinate officers in charge of SWM in

various local bodies for exchange of information and sharing of experiences.

9) CREATION OF PLANNING & MONITORING UNIT

The provision of SWM infrastructure like waste collection, temporary storage, transfer, processing and
disposal of waste should be made mandatory pre condition in urban planning.

So there should be a continuous planning and monitoring activity for solid management programme. A
planning and monitoring unit headed by a person having qualification and experience in Public Health
Engineering under the control of Municipal Engineering Directorate, Department of Municipal Affairs,
Govt. of West Bengal should be created to perform this activity. The planning and monitoring unit should
analyze and compare the standards, perform the environmental impact assessment, recommend various
level of mechanization and labour involvement needed and feed back the analyzed data to the
municipalities as well as Govt. for implementations and / or modification of the system. This unit will also
monitor the production and quality control compost manure and also render necessary help for marketing
the product for the municipalities. This unit will aiso monitor the production and quality control of compost
manure, render necessary help for marketing the product for the municipalities by creating a common
brand name and enhancing brand value through advertisement, establishment of dealers network for all

the manures produced in different municipal towns of WB.
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PROPOSED SOLID WASTE MANAGEMENT SYSTEM
DIRECTIVES FOR PROPER SURVEILLANCE AND
SUSTAINABILITY

.

DOMESTIC SOLID WASTE

Domestic Solid Waste is to be accumulated in individual premises in two
separate containers; Bio-degradable SW in Green container and the non-
degradable SW in Yellow container.

Collect the two types of domestic SW daily in Wheel Barrow. Each
Wheel Barrow should have four containers for bio-degradable and four non-
degradable wastes of capacity 20 ltrs.

Transfer the waste from Wheel Barrow to transportation vehicles kept at
transfer stations. Each transfer station shall have a ramp of suitable height
and slope for transferring the waste from Wheel Barrow to standing
transportation vehicles directly (see fig given).

Transport Bio-degradable SW to Composting Plant by covered vehicle.
Transport non-degradable SW to sanitary LandFill Site by covered vehicle.

Compost the Bio-degradable SW by the combination of Windrow Method and
vermi composting.

Dispose off the Residue from Compost Plant to LandFill site.
Extract the recyclable materials from non-degradable SW.

Dispose the residual non-degradable SW to LandFill site.

MARKET SOLID WASTE

Market Solid Waste (SW) is to be accumulated in bins located at a suitable
place convenient for the smooth movement of transportation vehicle.

Transport SW to Composting Plant by covered Vehicle as stated above in
domestic waste.

These markets produce large volumes of solid waste. Depending on the size
of the market, the local body shall provide large size containers with lid or
skips for the storage of market waste at suitable locations within the market.

The shopkeepers shall not dispose of their waste in front of their shop /
Establishment or anywhere on the street or open spaces and instead shall
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deposit their waste as and when generated into the large size container that
may be provided for the storage of waste in the market.

¥ Compost the Market Waste by Windrow Method.

& Dispose the Residue from Compost Plant to Land Fill site.
WASTE FROM TRADE AND COMMERCE

@

Waste from trade and commence in CBD (Central Business District) is to be
collected by Wheel Barrow or by Wheel Barrow twice a day at suitable time.

Business Houses are to be directed to dispose off their waste either to the door
to door collecting vehicles or to the community bins at particular time in a
day.

Waste from trade and commerce is to be accumulated in Vats located at a
suitable places.

9

Transport SW to sanitary LandFill Site by covered Vehicle.

§

Extract the recyclable materials from SW.

q

Dispose the residual of waste to Landfill site.

DIRECTIVES TO HOTELS & RESTAURANTS

All hotels and restaurants may be directed that: -

& Hostels and restaurants shall refrain from throwing their dry and wet solid
waste / sweeping on the footpath, streets, open spaces etc.

F” They shall also refrain from disposal of their waste into the municipal bins.
They shall organize their own door step collection system or have this facility
through ULB on full cost-recovery basis.

F” They shall store their waste into sturdy metal HDPE / LDPE / Plastic or any
other type of container having tight lid and no sharp edges. The container
should have appropriate handle and rim at the bottom. The size of each
container should not exceed 60 liter for easy handling of waste.

DIRECTIVES TO VEGETABLE / FRUIT MARKET SHOP OWNERS

F” These markets produce large volumes of solid waste. Depending on the size
of the market, the local body shall provide large size containers with lid or
skips for the storage of market waste at suitable locations within the market.

" The shopkeepers shall not dispose of their waste in front of their shop /
Establishment or anywhere on the street or open spaces and instead shall
deposit their waste as and when generated into the large size container that
may be provided for the storage of waste in the market.
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DIRECTIVES TO MEAT AND FISH SHOP OWNERS

The shopkeepers shall not throw any waste in front of their shops or any
where on the streets or open spaces.

They shall keep sturdy containers (of size not exceeding 60 liters) having lid,

handle and rim at the bottom of the container with adequate spare capacity
to handle unforeseen loads.

DIRECTIVES TO STREET FOOD VENDORS

All street food vendors may be directed not to throw any waste on the street
or pavement. They must keep bins for the storage of waste that generate
during their activity.

DIRECTIVES FOR CONSTRUCTION & DEMOLITION WASTES

&

&

No person should be allowed to dispose of construction waste / debris on
the streets / open space / foot path or pavement etc.

Construction waste shall be stored until removed only within the premises of
the building or in containers where such facility to renting out containers is
provided by the local body. In exceptional cases such waste may temporarily
be stored till a specified date on public or private land with prior written
permission of the Govt. or local authority.

The local body shall prescribe the rate per M.T on for the collection,
transportation and disposal of construction waste / debris and notify the
same to the people.

Every person who is likely to produce construction waste shall deposit with
the local body an approximate amount in advance at the rates as may be
prescribed by the local body from time to time for the removal and disposal
of construction waste from his premises by the local body.

Such amount shall be deposited at the time when the building permission is
being sought and in cases where such permission is not required, at any
time before such waste is produced.

The charges for removal of construction waste to be kept double for those
who fail to deposit the amount in advance.

Local bodies may make an endeavor to provide the facility of skips /
containers on rent for the storage and transportation of construction waste.
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DIRECTIVES FOR INDUSTRIAL WASTES

No industry should be allowed to dispose of its waste on the streets / open
space or any other place without the permission of local body.

Industrial waste shall be stored until removed only within the industry
premises.

The waste should be stabilized according to the nature of the waste before it
is disposed of.

Authorized agencies engaged by the industry/industries and approved by
the local body shall transport and dispose of the industrial waste at
sanitary landfill site of industrial waste as per the prescribed norms and
procedure. The rate per MT on for the collection, transportation and disposal
of Industrial waste shall be fixed by the mutual agreement between the
industries and the authorized agencies for disposal of industrial waste.

If the land is provided by the municipality then user charge should be
recovered from the industries as well as the Authorized agencies.

Local bodies may make an endeavor to provide the facility of skips /

containers on rent for the storage and transportation of industrial waste on
user charge basis.
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Directives to Hospitals / Nursing Homes / Pathological
Laboratories / Health Care Centers / Establishments etc.

]

These establishments produce bio-medical as well as ordinary waste.

They shall refrain from throwing any bic-medical waste on the streets or
open spaces, as well as into the municipal dust bins or the domestic waste

collection sites.

They shall also refrain from throwing any ordinary sclid waste on

footpaths, streets or open spaces.

They shall keep colour-coded bins or bags as per the directions and guide
lines of the Govt. of India, CPCBs & State PCBs for the storage of
biomedical waste, amputated limbs, tissues, soiled bandages, used
injections, syringes, etc. Another container with a lid for storage of food
waste and other waste fit to be disposed of into the municipal domestic

waste stream shall be separately provided.

The mouth of the polythene bags containing bio-medical waste shall be tied
with strong thread and at the end of each day such bags shall be removed
from the wards, theatres, dressing room etc. and stored at a safe place in a
packed condition for handing over to the municipal authorities for disposal

on a daily basis.

The instructions of the CPCB / State Pollution Control Boards in regard to
Colour Code of bags and source segregation of bio-medical waste etc. shall

be strictly followed by all concerned.
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SUGGESTIONS AND RECOMMENDATIONS

# Standardization of hospital solid waste management system.

@ Collect various types of hospital / clinical waste in four different containers
as describe below :

¥ For microbiological, surgical, human anatomical organs, tissues,
blood and blood fluid, pathological waste, soiled cotton, dressing,
animal waste in yellow container.

For Disposables, plastic, PVC, ﬁlyethylene, sharps (e.g. needles,

blades etc), discarded glass in |

For

general waste i.e.

i container.

food waste,

cardboard, in - container.

B For discarded medicine cytotoxic drugs in [Jll9" container.

kitchen waste,

papers,

# Recommended colour coding for segregation of bio-medical waste at the
point of generation and possible disposal options are given below.

TYPE OF CONTAINERS FOR DISPOSAL OPTIONS OF BIO-MEDICAL WASTE

Colour coding Type of Container Waste Category Treatment options
Leak Proof Plastic bag / | Micro-biological, = Surgical, | Incineration & MSLF
Disinfected Container Human Anatomical Organs,
‘ Tissues, Blood & Body Fluid,
Yellow pathological Waste, Solled
Cotton, Dressing, Animal
Waste
Punture Resistance, | Disposables, plastic, PVC |i. Autoclaving / Micro-
Impermeable, Rigid, | Polythelene, Sharps [e.g. | Waving, Shredding,
Red Tamper Resistance Needle, Blades, etc.] | Incineration & MSLF
Discarded Glass Wares il. Chemical Treatment
& MSLF
Leak Proof Plastic Bag General Waste ie. Food | Incineration &  or
Waste, kitchen Waste, papers, | Sanitary Land Filling.
card Board
Black Plastic Bag Discarded Medicines, | To be sent to the
- Cytotoxic Drugs Manufacturer
& Handle and dispose off bio-medical waste as per the norms, prescribed by

the Ministry of Environment and Forests under the Environmental
Protection Act, 1986 vide Notification No. S. O. 746 (E) dated 16th Oct.,

1997,

# Awareness development among hospital staff, waste handlers, rag pickers

and the community as well.
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& Introduction of statutory waste auditing system in all hospitals and disposal
sites by environmental engineers both at micro level & macro level.
& Minimization of hospital waste.
& Non-degradable item specially PVC plastic should be used as minimum as
possible.
@ Location of Treatment & Disposal Site should be as follows.
SI. | Location / Type of Hospital Site of Authority to whom Responsibility
No. treatment / Should be Given for Transportation &
Disposal Disposal
1. | Very Big Hospitals, where On-Site Self (Hospital Authority)
No. of beds >5060. Sufficient
land is available and is not
situated in density populated
area.
2 City / Big Urban Area Off-Site A consortium of Hospital authorities on
Hospitals (if not as SI. No. 1) commercial basis, Dr. by Municipal Aut.
3. | Urban/Sub-Division Town Off-Site Private Participation under the guidance of
Hospital Local Municipal Authority
4, | Rural Hospitals On-Site Self (Hospital Authority)

Page 65 of 68




WHAT SHOULD NOT BE DONE

! ]

Throwing of waste on the street

Open waste storage in road side vats or in other unhygienic street bins
Allow waste handlers without hand gloves and masks and shoes
Transport waste into uncovered van

Allow waste to touch ground in between collection and transportation

Multiple handling of waste in the matter of collection, transportation and

disposal of waste
Use of unproven technologies
Mix up construction debris into general waste

Mix up hospital waste/ clinical waste (bio-medical waste) with general waste
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WHAT SHOULD BE DONE

Impose fine on throwing waste on the street
Storage of waste at source

Door step collection of waste

Sweeping of streets on all working days of the year
Impose work norms sweeping of street

Conservancy workers should be engaged for 8 working hours a day; at least
6 hours a day

Provide litter bins at public places

Transportation of waste to synchronize with waste storage facility — dispense
with manual loading of waste

Before dumping the SW in landfill site the bottom of the site should be
covered with a thin polythene sheet

To increase the capacity of dumping the land-fill site may be excavated up to
the depth above the permanent ground water table

Create awareness about the hazards associated with solid waste
Encourage N.G.O.s to take part in solid waste management system
Encourage private sector participation in waste management
Increase public participation in primary collection of waste
Transport waste on day to day basis in closed body vehicle

Dispose of waste in an environmentally accepted manner through
establishment of sanitary landfill site

Introduce element of cost recovery

Creation of public grievances redressal mechanism
Enforce sanitation laws and rules

Create heavy a forestation surrounding the landfill site

Conversion of Organic / Biodegradable Waste into Bio Organic fertilizer
(compost)

Create management information system for solid waste

Enactment of a public cleansing law and empowering the local bodies for its
effective implementation

Appropriate design for community containers, primary collection and
transport vehicles, transfer locations and disposal facilities

To evaluate better management and optimum utilization of man and
materials
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PUBLIC PRIVATE PARTICIPATION {PPP}

Various Forms Of Public Private Participation In Solid
Waste Management System

1. Engagement of local BPL persons or NGOs for door to door collection of
solid waste.

(Implements for collections may be supplied by the municipalities and the collectors may
be allowed to collect Rs.20/- to 30/- per month per APL family and Rs. 10/- to 12/- from
BPL families, for house to house collection of waste.)

2. Engagement of private agencies for transportation of solid waste from
transfer station to disposal sites.

(The private agency may be made responsible for transportation of total waste of the town
to dumping ground on yearly contact basis. The total cost of vehicles and machineries and
other necessary arrangement of transportation of waste and O & M cost should be borne
by the private agency. It is advisable that the agreement with the private agency may be
made for transportation of the total waste generated in the town as lump-sum contact
basis irrespective of no. of trips or quantity of waste transported.) .

3. Engagement of private agencies for solid waste processing

(The private agency may be made responsible for processing of bio-degradable waste in to
manure The private agency would sell the manure produced from the waste and will pay a
royalty to the municipality on yearly contact basis. The total cost of plant machineries and
other necessary arrangement of processing unit of the waste and O & M cost should be
borne by the private agency. The municipality will only send the waste to site and provide
the land for compost plant.)

4. Engagement of private agencies for solid waste processing and disposal.

(The private agency would be responsible for processing of degradable waste in to manure
and sanitary disposal of non-degradable waste brought at site. The private agency would
sell the manure produced from the waste and will pay a royalty to the municipality on
vearly contact basis. The total cost of plant & machineries and other necessary
arrangement of processing unit of the waste and O & M should be borne by the private
agency. The municipality will provide only the land.)

2. Engagement of private agencies for total solid waste management systems
i.e collection, transportation, processing and disposal of waste.

(The private agency may be made responsible for the entire process of SWM system i.e.
collection-transportation-processing of degradable waste in to manure and sanitary
disposal of non-degradable waste of the town. The private agency would sell the manure
produced from the waste and will pay a royalty to the municipality on yearly contact basis.
The total cost of plant & machineries and other necessary arrangement of processing unit
of the waste and O & M cost should be borne by the private agency. The municipality will
provide only the land.)

Municipal Authority may go for Public Private Participation {PPP} in any or

combination of two or more forms of PPP stated above. Detailed terms & conditions of
PPP may be worked out on the merit of specific case.
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ENVIRONMENTAL IMPACT ASSESSMENT

1.0 INTRODUCTION

The Municipal Engineering Directorate of West Bengal has proposed development of
Municipal Solid Waste (MSW) processing complex at Krishnanagar, West Bengal for
managing and processing the solid waste generated by the municipality.

The proposed project would involve segregation of the solid waste to biodegradable and
different sets of non-biodegradabie components. This will be followed by recycling the non-
biodegradable components and converting the biodegradable parts to biogas and organic
fertilizers.

The proposed facility is proposed at a site located 2 km from Krishnanagar town spread over
16 acres with an investment over of Rs.18 crores. The proposed plant at Krishnanagar
dumpsite will be designed to process 40 TPD (Tons per Day) of MSW. The solid waste of

Krishnanagar Municipality is proposed to be disposed of partly by processing and partly by

sanitary landfill method. Bio-degradable part will be processed bio gas will be generated.

The proposed project falls under Item 7 (i) (Common Municipal Solid Waste Management
Facilities) as per Environmental Impact Assessment Notification dated September 14, 2006.

The purpose of this Environmental Impact Assessment (EIA) study is to provide information
on the nature and extent of environmental impacts arising from the construction and operation
of the proposed project.

The solid waste at project site shall be provided by Krishnagar Municipality. The proposed
integrated waste processing facility will have a section for processing Municipal Solid Waste
(MSW) which will involve manual segregation to separate both recyclables and
biodegradables, thus produced will be utilized for the generation of biogas.

2.0 SALIENT FEATURES OF PROJECT

The Salient features of the project are provided below:

« Total Project Cost: ~Rs.18.33 Crores
* Land area: 3200 sq.m (for Biogas Facility).

In total 2.80 Acres (including Landfill Operation)
*  MSW processing capacity 40 TPD



3.0 SITE LOCATION
Sandhya Godadanga, 2 KM away from Krishnagar city.

4.0 PROJECT UTILITIES/AMENITIES

The proposed integrated waste management facility will have a capacity to process 40 TPD of
MSW to generate about 1200 kg of Biogas and 4 MT of organic manure per day.

Water

The Water Requirement for the Biogas Plant Facility will be fulfilled from a nearby stream of
River Jalangi. Since the facility do not have any discharge, so it will have minimal impact on
the water body.

Electricity

The Electricity requirement will be fulfilled primarily by the town authority. In the long run,
the biogas facility will have provision to generate electricity from the biogas produced and will
not require any external supply and will be operating self sufficiently.

5.0 ENVIRONMENTAL SETTING OF THE STUDY AREA

The baseline environmental status was assessed based on primary and secondary data collected
through on-site field observations and obtained from other regulatory agencies. The following
environmental components were focused at during this study:

Air Environment (Meteorology, Ambient Air Quality, Noise Levels, Traffic Pattern, etc.)

Water Environment (Quality and Quantity of Surface and Groundwater sources)

Land Environment {(Geology, Hydrogeology, Landuse, Solid Waste generation and
characteristics)

Ecological Environment ( Terrestrial and Aquatic Flora & Fauna)

Socio-Economic  Environment (Demographic profile, Occupational structure,
Educational status, Literacy status, etc.)

The baseline status collated from analysis of secondary and primary data is summarized in the
Table E-1 below.



Table E-1: BASELINE ENVIRONMENTAL STATUS

Attribute

Baseline status

Meteorology

A meteorological station was set up on site. The minimum temperature
recorded was 8 °C and maximum temperature was found to be 45 °C
annually. The average yearly rainfall is about 1480 m. m. and the average
humidity is about 75%

Ambient Air Quality

The air quality of the municipality area is similar to other urban centers of
the North 24 Parganas district. The overall air quality observed in
September 2016

NO2; 49.68 Microgram per meter cube

PM 10: 49.22 Microgram per meter cube

SO2: 6.72 Microgram per meter cube.

Noise Levels

Noise monitoring was carried out at five locations. The results of the
monitoring program indicated that both the daytime and night time levels
of noise exceed NAAQSRN at all the five locations monitored.

Water Quality

The following table is a fair representation of long term water quality of
the North 24 Parganas Surface water samples on analysis and comparison
with CPCB class “C” water showed that DO of the samples is good and
ranges form 3.8 to 4.1 whereas BOD is high in comparison to maximum 3
mg/l. Surface water samples also showed the presence of total Coliform
and fecal Coliform indicating organic contamination.

. Acceptable limit (in mg/L or ppm)
Chemical
WHO BIS
Arsenic (As) 0.01 0.01/0.05%
Fluoride (F°) 15 1.0/1.5%
Chloride (CI) . 250/1000%
Residual Chlorine . Cly
{used for disinfe(;(nt:n) ) e UL
Iron (Fe) . 0.3
Phosphate (PO,*") ‘ 5
Nitrate (NO;7) 50 45
Nitrite (NO;™)
Ammonium (NH;*)
Total Alkalini
(in terms of CaC?);) B i
pH - 6.5-8.5

*Not of health concem at levels found in dnnking-water.
*Permissible kmit n absence of alemate source.

Ground water
Availability

The project site is comprised of thick alluvial soil. However, Arsenic
contamination of the groundwater is prevalent in some ground water wells
in the region.




Soil Quality The town is situated on the flat terrain of the Gangetic West Bengal and
the type of soil is alluvial. The difference of altitude of the highest and the
lowest part of the town is not more than three feet. The climatic character
is tropical by nature. The average yearly rainfall is about 1480 m. m. and
the average humidity is about 75%. The highest temperature often attains
45° Celsius, while the lowest is about 7 to 8° Celsius.

Biological No protected or reserve forest falls within 10 km radius of the proposed
Environment project site.

The main water body of the area flowing within 10 km from the proposed
project site. The project site does not come within an existing or proposed
ecological sensitive zone. No threatened or endangered plant or animal
species are known to exist in and around the site.

Socio-economy The complete study area falls under Cluster Municipality. Literacy rate is
90.36% in census 2001. In the study area maximum number of people are
found to be engaged as “other workers” in economic activity like
Government/Private service, teachers, small scale industries like pottery
workers, commerce etc. negligible population is involved in agricultural
activities.

6.0 ENVIRONMENTAL IMPACT ASSESSMENT & ENVIRONMENTAL
MANAGEMENT PLAN

Environmental impact due to the construction and operation stages of the project was predicted
quantitatively. Impacts were also evaluated qualitatively using engineering judgment and best
management practices.

Adequate environmental management measures will be incorporated during the entire planning,
construction and operation stages of the project to minimize the adverse environmental impacts
and assure sustainable development of the area.

The impacts during the construction phase will be temporary in nature. This summary details
the pollution sources and mitigation measures proposed for the project.

6.1 AIR ENVIRONMENT

During the construction phase, operation of construction equipment and vehicles will be the
main sources of pollution. A dust control plan will be implemented and regular maintenance of
vehicles and equipment will be carried out.

During the operation phase, the main sources of pollution shall be odor emissions from waste
handling and processing and emissions due to vehicular movement. Adequate mitigation
measures shall be implemented.



6.2 NOISE ENVIRONMENT

During the construction phase, adequate mitigation measures such as controlled time of
construction, job rotation etc. will be implemented.

During the operation phase, the sources of noise emissions shall be equipment such as
shredders, generator etc. and vehicular movement. Noise enclosures shall be provided wherever
possible and workers shall be provided with ear plugs.

6.3 WATER ENVIRONMENT

The leftover sludge from the Biogas Plant will be directed to Sludge tanks specially designed
to rest and convert the unprocessed organic waste to organic manure.

6.4 LAND ENVIRONMENT

During operation phase of the project, the recyclables from waste segregation system will be
sold to suitable agencies. The organic waste shall be processed to Biogas and organic manures
and sold to prospective customers. The remaining part of the MSW which can neither be
processed nor sold as recyclables will be sent to the landfill facility.

6.5 ECOLOGICAL ENVIRONMENT

There is no ecologically sensitive area within a 10 km radial distance of the project site. No
wildlife sanctuary or national park is present within the study area. A peripheral greenbelt will
be provided.

6.6 Socio ECONOMIC ENVIRONMENT

The proposed project will lead to employment generation and will have a positive impact on
the socio economic environment. Preference to local population shall be given and adequate
mitigation measures will be ensured to reduce odor emissions and disease vectors from
proposed site.

7.0 ENVIRONMENTAL MANAGEMENT SYSTEM

For the effective implementation of the EMP, an Environmental Management System (EMS)
will be established at the proposed project. The EMS will include the following:

An Environmental Management cell

Environmental Monitoring Program
Personnel Training

Regular Environmental Audits and Corrective Action

o (R b

Documentation — Standard operating procedures Environmental Management Plans and
other records.

Environmental Monitoring
Solid waste sites are prone to causing environmental degradation of all the possible elements
including water, air, soil, groundwater besides spreading disease vectors like fly, mosquitos,

5



and pigs. Setting up facilities like these needs to focus on minimizing the environmental impact
on the area so that the eco system and the human residents do not have any impact on the living
conditions. Therefore a careful monitoring protocol needs to be set up with the minimum of the
following components embedded:

Regular (monthly) testing of water quality in the adjacent water bodies

Regular (weekly) testing of water samples leaving the site

Random (one a quarter) testing of the solid waste for presence of toxins

Continuous air quality measurement

Once a year testing of the groundwater quality

Monitor any fire causing activities in the area.

P g e 5

The parameters to be tester in surface water are:

. BOD

. COD

» pH

. Ammonia
. Phosphorus
. Cyanides

. Sulfur

The parameters to be tested in the groundwater are:

. Nitrates
° Nitrites
® pH

. COD

. Dioxins

The parameters to be tested in air are:

Pml0
SOx
NOx
CO

The parameters to be tested in the random solid waste sampling are:

. BTEX (Benzene, Toluene, Ethyle-benzene and Toluene)
. Pesticides
. Toxicity

The data collected should be carefully maintained and any trend should be investigated. Any
abnormal data should be investigated and cause mitigated.

So that, the proposed biogas plant will generate Biogas and if needed electricity along with
some organic fertilizer on a daily basis. Each of these components generate predictable revenue
for the duration of the plant operation. The main product is biogas that can be easily used for

6



cooking and other applications. That can generate a substantial revenue at the rate of Rs 30-60
per kg with a generation rate of 60 cubic meter of biogas per ton. In case the gas is converted to
electricity, the state electricity board has to mandatorily purchase the electricity. The electricity
generation rate is about 100 KWH per ton of solid waste. The organic waste also has a readily
available market in the tea plantations or pineapple farms or other organic farming community.
For every one ton of solid waste, about 60-80 kg of organic waste is generated and that can be
sold for Rs 1 to 4 per kg. This revenue stream is reliable as the end product is easily
transportable to the customers and has ready market. Therefore, once the plant is in operation,
the plant can sustain its operation and maintenance cost purely based on the revenue. In reality,
there will be some additional revenue also from recycle operation, but that is not being
discussed in this section

8.0 CONCLUSION

All possible environment aspects have been adequately assessed and necessary control
measures have been formulated to meet statutory requirements. Thus implementing this project
will not have any appreciable negative impacts. Moreover, the landfill area requirement at
Dumdum Cluster and other landfill sites will progressively reduce significantly as the solid
waste will be converted to stable form (inerts) before being sent for disposal at landfill site.
This would save upon the future requirements of area for land filling. Biogas generation would

be an added advantage.
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No. 20/1/2016-S8M-1
Gavernment of India
Ministry of Urban Development )
' 18" July 2016

OFFICE MEMORANDUM

Sub: Revisions/ Modifications of the operational_guidelines of Swachh

Bharat Mission (Urban}

This is to notify that the following changes have been made to the guidelines

with respect to Swachh Bharat Mission {Urban):

1.

To:

1)
2)

3)

State High Powered Committees (SHPCs) are given the flexibility to re-
determine targets for IHHLs and CTs, subject to overall state-wise funds
envelope (sum of allocation under IHHL and CTs, for the entire mission period)
remaining unchanged. '

Increase in base unit cost of CTs to Rs 98,000 per seat, whereln VGF/Grant will
be upto 40% of project cost (i.e. VGF/Grant of Rs 39,200 per seat). This wili be
subject to overall state-wise funds envelope {(sum of allocation under IHHL and
CTs, for the entire mission period} remaining unchanged. This marks a shift
from monitoring of toilet construction to monitoring of ODF status achievement.

Extension of VGF/Grant of upto 40% as available “or CTs to Public Toilet projects
as well (i.e. VGF/Grant of Rs 39,200 per seat). Unit cost of PTs to be same &s
CTs. Targets for PT to be set under CT componerit. This will be subject to overall
state-wise funds envelope (sum of allocation under IHHL and CTs, for the entire
mission period) remaining unchanged

Inclusion of urinals in ODF component, wherein VGF/grant of upto 40% to be
given on lines of CTs/PTs, and base cost of urinals to be Rs. 32,000 per unit (l.e.
VGF/Grant of Rs 12,800 per unit). Targets for urinals to be set under CT
component. This will be subject to overall state-wise funds envelope (sum of
allocation under IHHL and CTs, for the entire mission period) remaining
unchanged. : '

The central assistance for Municipal Solid Waste Management component be
raised from present 20 percent to 35 percent. This will be subject to overall
state-wise funds envelope, for the entire mission period, for SWM remaining

unchanged.

This Issues with the approval of competent authority.

U.-‘»mr.-———""'d

ey

(V.K, Kushwah?‘?’- ¥4

Under Sécretary to the Government of India
' Tel: 23062654

Chief Secretaries of all States/ Union Territories ;

Principal Secretaries/ Secretaries of Urban Development of all States/ Union
Territories ' ) ' g
Mission Directors (SBM) of all States/ Union Territories

Copy for information to: (i) PSO to Secretary (UD) (ii) JS&FA, MoUD (iii) IS (SBM)
(iv}) Director (SBM-I)/DS (SBM-11) '
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1. Introduction

1.1. According to Census 2011, India’s urban population is 377 million or 31% of
the total population. These numbers are expected to increase to 600 million by 2031.
The Census 2011 also showed that in 4,041 statutory towns, close to eight million
households do not have access to toilets and defecate in the open (7.90 million).
Weak sanitation has significant health costs and untreated sewage from cities is the
single biggest source of water resource pollution in India. This indicates both the
scale of the challenge ahead of the Indian cities and the huge costs incurred from
not addressing them.

1.2. The Swachh Bharat Mission (SBM) emanates from the vision of the
Government articulated in the address of The President of India in his address to the
Joint Session of Parliament on 9th June 2014:

“We must not tolerate the indignity of homes without toilets

and public spaces littered with garbage. For ensuring

hygiene, waste management and sanitation across the

nation, a “Swachh Bharat Mission” will be launched. This

will be our tribute to Mahatma Gandhi on his 150" birth

anniversary to be celebrated in the year 2019”

SBM is being implemented by the Ministry of Urban Development (M/o UD) and by
the Ministry of Drinking Water and Sanitation (M/o DWS) for urban and rural areas
respectively. These guidelines are for the implementation of Swachh Bharat Mission
(Urban).

2. Swachh Bharat Mission (SBM) Urban Overview

2.1. Mission Objectives

2.1.1. Elimination of open defecation

2.1.2. Eradication of Manual Scavenging

2.1.3. Modern and Scientific Municipal Solid Waste Management

2.1.4. To effect behavioral change regarding healthy sanitation practices

2.1.5. Generate awareness about sanitation and its linkage with public health

2.1.6. Capacity Augmentation for ULB's

2.1.7. To create an enabling environment for private sector participation in Capex
(capital expenditure) and Opex (operation and maintenance)
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2.2. Duration of the mission
The Mission will be in force till 2™ QOctober 2019

2.3. Mission components
The Mission has the following components:

2.3.1. Household toilets, including conversion of insanitary latrines into pour-flush
latrines;

2.3.2. Community toilets

2.3.3. Public toilets

2.3.4. Solid waste management

2.3.5. |IEC & Public Awareness

2.3.6. Capacity building and Administrative & Office Expenses (A&OE)

By Public Toilets, it is implied that these are to be provided for the floating
population / general public in places such as markets, train stations, tourist
places, near office complexes, or other public areas where there are considerable
number of people passing by.

By Community toilets, it is implied that a shared facility provided by and for a
group of residents or an entire settlement. Community toilet blocks are used
primarily in low-income and/or informal settlements / slums, where space and/or

land are constraints in providing a household toilet. These are for a more or less
fixed user group.

2.4. Mission Coverage: Cities and target population

2.4.1. All Statutory towns will be covered under the Mission. Definition of statutory
towns is at Annexure 1.

2.5. Mission Strategy

2.5.1. Comprehensive Sanitation Planning, which includes
{(a) City Level Sanitation Plans

(b) State Sanitation Concept As per Annexure IV

(c) Sate Sanitation Strategy

2.5.2. Behavioral Change Strategy and IEC
2.5.3. Enabling Environment for Private sector participation

2.5.4. Capacity Building



2.5.5. Special focus groups : The State Governments shall pursue the following: °

All manual scavengers in urban areas are identified, insanitary toilets
linked to their employment are upgraded to sanitary toitets, and that the
manual scavengers are adequately rehabilitated.

In their efforts to streamline and formalize SWM systems it shall be the
endeavor of ULBs that the informal sector workers in waste management
(rag pickers) are given priority to upgrade their work conditions and are
enumerated and integrated into the formal system of SWM in cities.

All temporary accommodation for migrants and the homeless in urban
areas have adequate provision for toilets either on the premises or linked
to a public / community toilet.

Mandating that construction labour in urban areas have access to
temporary toilets at all sites in urban areas, buildings, parks and roads
where construction / maintenance work is taking place or where
construction labour is temporarily housed.

Priority shall be accorded pro-actively to cover households with
vuinerable sections such as pensioners, girl children, pregnant and
lactating mothers.

2.6. Mission Outlay

The estimated cost of implementation of SBM (Urban) based on unit and per capita
costs for its various components is Rs. 62,009 Crore. The Government of India share
as per approved funding pattern amounts to Rs. 14,623 Crore. In addition, a
minimum additional amount equivalent to 25% of Gol funding, amounting to Rs.
4,874 Crore shall be contributed by the States as State/ULB share. The balance
funds is proposed to be generated through various other sources of fund which are,
but not limited to:

Private Sector Participation

Additional Resources from State Government/ULB
Beneficiary Share

User Charges

Land Leveraging

Innovative revenue streams

Swachh Bharat Kosh

Corporate Social Responsibility

Market Borrowing

External Assistance

Se@ e a0 oo
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3. Concept Sanitation Strategy:

It is understood that without a proper city sanitation plan and resulting state
sanitation strategy, as indicated in National Urban sanitation policy-2008,
comprehensive planning cannot be achieved to attain the objectives of Swachh
Bharat Mission. However, both the activities require time and wide consultation at
various levels including citizen engagements. It is also understood that although
many states and cities have prepared these plans and strategy, many more have
not done so.

In order to give a quick start to the Swachh Bharat Mission, it is, therefore
proposed that all states may submit a brief concept Note on state sanitation
strategy, as given in the AnnexurelV of these guidelines as a part of there
initial proposal, in order to claim their first installment for individual household
toilets, IEC and Capacity Building as well as the revolving fund for other
components.,

The concept note and proposal shall be submitted online to MoUD by state
governments by 30 January 2015.

The states should however, simultaneously start preparing City sanitation plans
for each city and State Sanitation strategy as per National Urban sanitation Policy
2008 as these will be required before any further release can be made to the
states.

4. SBM (Urban) Component -I: Household toilets

4.1. SBM (Urban) aims to ensure that
a) No households engage in the practice of open defecation,
b) No new insanitary toilets are constructed during the mission
period and
c) Pit latrines are converted to sanitary latrines.

The Target Group for construction of household units of Toilets, thus, is:

(i) 80% of urban households engaging in open defecation
i) All households with insanitary latrines
(i)  All households with single-pit latrines

These will be targeted under this component for the construction of household toilets
or individual household latrines during the mission period. The remaining 20% of
households practicing open defecation are assumed to be catered by community
toilets due to constraints of space.

4.2. Household toilets constructed under SBM (Urban) will have two main
structures -~ the toilet superstructure (including the pan and water closet), and the



substructure (either an on-site treatment system, or a connection to existing
underground sewerage system).
4.2.1. Whenever a sewerage system is available within 30 metres from the
proposed household toilet, only the toilet superstructure may be constructed
and connected to the existing sewerage system. ULBs must facilitate these
connections for household toilets under SBM (Urban), wherever applicable
and economical.

4.2.2. In the event that a sewerage system is not available within 30 meters
from the proposed household toilet, in addition to the construction of the toilet
superstructure, an on-site treatment system (such as twin pits, septic tanks,
bio-digesters, or bio-tanks) should also be constructed for the collection,
treatment and/or disposal off sewage at, or near the point of generation.

4.2.3. ULBs should ensure that all household toilets being constructed under
SBM are built in tandem with water supply arrangements in ULBs.
Beneficiary households will be responsible for the operation and maintenance
of the household toilets. Suggested technical specifications, technologies and
tentative cost of household toilets are available at Annexure /i

4.3. For this component, beneficiary shall mean any household that does
not have access to an individual household toilet or has an insanitary toilet
(dry/ bahou and single pit latrine). No other criteria is to be applied.

4.3.1. Selection of Beneficiary Household shall be as per the strategy
adopted by ULB under the guidance of state government. However, the
following guiding principals may be followed:

(i) Initially, a campaign to create awareness may motivate beneficiaries to
come forward on their own. This should be taken at the ULB level and
followed up by accepting a simple application and undertaking, to be
verified within 7 days and approved at ULB level.

(i) ULBs are expected to carry out a house-to-house survey. In so doing
they shall aiso take into consideration Census 2011 data or any recent
survey available to them. This baseline data shall be put in public
domain by 15.02.2015.

(i) Any Claims and objections received shall be addressed in a
transparent manner and continuous modifications can made in the
baseline data.

(iv) Based on this house to house survey, all households practicing open
defecation shall be identified and ULB's need to approve either a
Household toilet or plan for community toilets for each of such
identified household/group of household.
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4.3.2. Beneficiary households will be targeted under this scheme irrespective
of whether they live in authorized/unauthorized colonies or notified / non-
notified slums. Under SBM (Urban), tenure security issues are to be de-linked
with benefits.

4.33. The states and ULB's must ensure that the maximum number of
beneficiaries from individual households toilets will be normally limited to the
numbers indicated in the Census of India 2011 for each town.

44. Central government incentive for the construction of household toilets
will be Rs. 4,000 per household toilet for each identified beneficiary
household.

4.4.1. 50% of the Central Government incentive { Rs. 2,000/-) will be released
to the identified beneficiary household by the ULB as 1* installment on
approval by the ULB along with share of the state government. There is no
bar on releasing any exitra funds at any stage using additional resources
generated/provided by state government/ ULB.

4.4.2. The ULB shall verify each application before releasing any incentive.
Verification of the application should be completed within 7 working days of its
submission of application by the beneficiary.

4.4.3. The remaining 50% of Central Government incentive as 2" jnstallment
should be released to the identified beneficiary household along with the State
Government's incentives upon verification of physical progress of construction
of the household toilet. The actual process of verification will be as per the
directions of the respective State Government.

4.4 4. Final Verification of the construction of the household toilet should be
supported by location-based technologies, wherein self-attested geo-tagged
photographs of the construction, along with the applicant are taken out. These
photographs must be uploaded to the SBM (Urban) MIS and be monitored by
the ULBs and the States.

4.4.5. All financial incentives (government and /or private) for this component
will be deposited directly (by electronic clearing service) into the bank
accounts of the beneficiary households (including accounts opened under the
Pradhan Mantri Jan Dhan Yojana). No cash/cheque disbursals shall take
place.




The ULBs should ensure that financial incentives to beneficiary households are
transferred in a timely and hassle-free manner. The State government should evolve
standard norms for this throughout the state and ensure the monitoring of its
implementation.

5. SBM (Urban) Component ll: Community toilets

5.1.  Under SBM (Urban), it is estimated that about 20% of the urban households in
cities, who are currently practicing open defecation are likely to use community
toilets as a solution due to land and space constraints in constructing individual
household latrine.

5.2. Community toilet blocks will consist of a given number of toilet seats, as per
requirements, toilet superstructure including the pan and water closet, and a
substructure (either an on-site treatment system, or a connection to underground
sewerage/septage system) shared by all the toilet seats and facilities for hand wash.

5.2.1. Care should be taken to ensure that these facilities have adequate
provision for separate toilets and bathing facilities for men, women and
facilities for the disabled (e.g. ramp provision, braille signage, etc.).

5.2.2. The norms for connection of the superstructure to an on-site system or
connection to an underground sewerage system as defined in paragraphs
4.2.1 and 4.2.2 above will apply here.

5.2.3. ULBs should ensure that all community toilets being constructed under
SBM {Urban) are built in tandem with water supply arrangements in ULBs.
Suggested technical specifications, technologies and tentative cost of
community toilets are available at Annexure .

5.3. For this component, beneficiaries shall be groups of households (“beneficiary
household group”) in urban areas whose members practice open defecation and
who do not have access to household toilet, and for whom the construction of
individual household toilets is not feasible. Beneficiary household groups under this
component of SBM (Urban) shall be identified by the procedure as designed by the
ULB. This may be application based or survey based, with or without participation of
community based organisations. Involvement of civil society organisations is to be
encouraged. NGO's, Area, Ward or Mohalla Sabha’s may be used for this purpose.
Beneficiary household groups will be targeted under this scheme irrespective of
whether they live in authorized/unauthorized colonies or notified / non-notified slums.
Under SBM (Urban), tenure security issues are to be de-linked with benefits.



5.4. Once a sufficient number of households are identified as a group, the ULB
shall identify suitable piece of land adjoining their houses/dwelling and design the
toilet block. Efforts should be made to look into all possible sources of revenue
generation by leveraging land ,use of rooftop or any other means.

5.5. Central government incentive for the construction of community toilets will be
in the form of 40% Grant/VGF, for each community toilet block constructed. The
remaining funds have to be generated as indicated in para 2.6 above.

5.6. Projects will be prepared and sanctioned by ULBs. In the entire project
approval and procurement process, all provisions and procedures as prescribed by
respective State Governments for ULBs must be followed in their entirety. The entire
approval procedure except for release of Central funds will end at the ULB level. To
this end the States are required to empower the ULBs if not already done so. This
includes the delegation of powers to allot land (for this purpose) to ULB's and
mechanisms to leverage this land to make the Community Toilet a viable project.

5.7. All community toilets constructed under SBM must have a minimum 5 year
maintenance contract.

5.8. States will contribute a minimum of 25% funds towards community toilet
projects to match 75% Central Share. (10% in the case of North East States and
special category states).

6. SBM (Urban) Component -lll: Public Toilets

6.1. Under SBM (Urban), States and ULBs will ensure that a sufficient number of
public toilets are constructed in each city. All prominent places within the city
attracting floating population should be covered.

6.2. Care should be taken to ensure that these facilities have adequate provision
for men, women and facilities for the disabled (e.g. ramp provision, braille signage,
etc.) wherever necessary. Suggested technical specifications, technologies and
tentative cost of public toilets are available at Annexure .

6.3. ULBs should ensure that all Public Toilets being constructed under SBM
(Urban) are built in tandem with water supply arrangements in ULBs.

6.4. There will be no Central Government incentive support for the construction of

public toilets under SBM (Urban). States and ULBs are encouraged to identify land
for public toilets, and leverage this land and advertisements to encourage the private
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sector to construct and manage public toilets through a PPP agreement. Additional
funding support by any means other than Gol grant can be used for public toilets.

6.5. The Projects will be prepared, sanctioned and implemented by ULBs. In the
entire project approval and procurement process, all provisions and procedures as
.prescribed by respective State Governments for ULBs must be followed in their
entirety. The entire approval procedure should end at the ULB level. To this end the
States are required to empower the ULBs if not already done so. This includes the
delegation of powers to allot land (for this purpose) to ULB's and mechanisms to
leverage this land to make the Public Toilet a viable project.

6.6. All Public Toilets constructed under SBM must have a minimum 5 year
maintenance contract.

7. SBM (Urban) Component IV: Solid Waste Management

7.1.  Municipal Solid Waste Management (MSWM) refers to a systematic process
that comprises of waste segregation and storage at source, primary collection,
secondary storage, transportation, secondary segregation, resource recovery,
processing, treatment, and final disposal of solid waste. The Manual on Municipal
Solid Waste Management, 2000 published by M/o UD and revised from time-to-time,
may be referenced for DPR formulation and implementation.

7.2. ULB’'s are to prepare DPR for Solid waste management of their city in
consultation with state governments. Smaller cities can form clusters to become
viable entities to attract private investment. 100% Cost reimbursement for preparing
the DPR shall be done by Gol as per unit cost and norms set up by NARC.

7.3. State governments may handhold ULB's in quickly preparing DPR’s for SWM
by empanelling /shortlisting /identifying private or government agencies for the same.

7.4. The DPR's should be bankable, having a viable financial model. These will be
prepared emanating from the needs identified in the City Sanitation Plan. DPRs
should be aligned with Gowvt. of India’s goals outlined in the NUSP 2008, SWM rules,
advisories, CPHEEO manuals (including cost-recovery mechanisms), O&M practices
and Service-level Benchmark advisories released by M/o UD from time to time.
Street Sweeping and litter control interventions will be part of DPR which is essential
for a clean city.

11
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7.5. In order to promote projects of waste to energy, it is clarified that the central
government Grant / VGF may also be used for such projects, either upfront or as
generation based incentive for power generated for a given period of time.

7.6. The State High Powered Committee (HPC) will authorize institutes of national
repute for appraisal of DPRs for the technical and economic appraisal of DPRs for
projects recommended by ULBs. No appraisal will be done by MoUD. The cost of
DPR appraisal by these institutes shall be an admissible component under
administrative costs, subject to norms as approved by MoUD.

7.7.  The performance and quality of appraisal by these identified and authorized
institutes will be evaluated and monitored by HPEC as well as NARC and corrective
actions taken wherever necessary.

7.8. The State Level high power committee will approve the DPR as well as the
financial model of solid waste management.

7.9. The implementation of SWM projects will be as per directions of State Level
High Power Committee.

7.10. Central government incentive for the SWM projects will be in the form of a
maximum of 20% Grant / VGF for each project. The remaining funds have to be
generated as indicated in para 2.6 above.

7.10.1.  While considering projects under MSWM it will be ensured that there is
no duplication in terms of funding under any other scheme or programme.

7.10.2. Detailed technical and financial appraisal of the DPRs will be carried
out in the manner prescribed in paragraph 10.5.4. O&M arrangements for the
project shall necessarily be an integral part of the project in the DPR.

7.10.3. SWM projects will be sanctioned by the State level HPC which shall
include a representative of the MoUD. In the entire project approval and
procurement process, all provisions and procedures as prescribed by respective
State Governments must be followed in their entirety. The entire approval
procedure for MSW projects except for release of Central funds will end at the
State Level.

7.10.4. The States shall be free to choose the technology for SWM projects,
toilets and street sweeping. The Ministry of Urban Development shall, from time
to time, bring to the notice of the States, through advisories and manuals, and
other consultative mechanisms, various options available in these fields.

12



7.10.5. States will contribute a minimum of 25% funds for SWM projects to
match 75% Central Share.(10% in the case of North East States and special
category states).

8. SBM (Urban) Component -V: IEC & Public Awareness

8.1. A key strategy under SBM (Urban) is behavior change communication to
ensure that sanitation as an issue is mainstreamed with the general public at large
and shouid cover issues of open defecation, prevention of manual scavenging,
hygiene practices, proper use and maintenance of toilet facilities (household,
community or otherwise), etc.,, and its related health and environmental
consequences. Communication material for behavior change shall be designed in
consultation with the M/o Information and Broadcasting, M/o Health & Family
Welfare, and should be in sync with the material being used under SBM (Rural).

8.2. A total of 15% of the total central allocation will be earmarked for this
component. Of this, 12% will be earmarked for States to undertake massive public
awareness campaigns on sanitation and establishing its link to public health, hygiene
and the environment through various means including - radio, social media,
documentaries, plays, workshops, etc. The remaining 3% will be earmarked for the
MoUD to draw a national media campaign and developing standard campaign tools
for effective awareness and communication on sanitation.

8.3. Expenditure on Newspaper and TV is not an admissible item under this
component for the state government or for the ULB's as this is taken care by
government of India ministries and organisations.

8.4. States shall prepare an annual action plan, with details of State funding
commitment, for Public Awareness & IEC and State HPC shall approve it. At least
50% of the IEC fund in each annual plan, as approved by State HPC, must go to the
ULB'’s for IEC activities at the grass root level.

8.5. HPEC at State level shall be the competent authority to authorize and
delegate administrative powers for use of the state level funds within the approved
plan. ULB's shall be competent to spend the minimum 50% part of the ULB level
funds, as per approved plan.

8.6. Under no circumstance shall this fund be utilized for purchase of vehicles,
construction and maintenance of buildings, creation of posts and payment of salary,
and purchase of furniture and fixtures.

13

4/



States will contribute a minimum of 25% funds towards IEC & Public awareness to
match 75% Central Share (10% in the case of North East States and special
category states) in each annual plan.

9. SBM (Urban) Component VI : Capacity Building and
Administrative & Office Expenses (A&OE)

9.1. 3% of the total Central Government allocation under the mission will be
earmarked for capacity building, administrative and office expenses of States and
ULBs.

9.2. 2% of the total Central Government allocation under the mission will be
utilized at MoUD level for capacity building, convening national and regional
workshops, various awards and best practice recognition, programme research,
studies, international cooperation for capacity building and technology development,
A&OE and various eligible purposes in consultation with the Integrated Finance
Division (IFD) of the M/o UD.

9.3. States shall propose extensive capacity building activities to be implemented
in a mission-mode manner, which will enable the progressive achievement of
objectives of SBM (Urban) in a time-bound manner. These will be specified in the
comprehensive annual action plan prepared by each state. This will be approved by
State Level High Power Committee after sharing and considering suggestions from
MoUD. At least 50% of this fund, in each annual plan, as approved by State HPC,
must go to the ULB's for activities at the ULB level.

94. HPEC at State level shaill be the competent authority to authorize and
delegate administrative powers for use of these funds. ULB’s shall be competent to
use the minimum 50% fund, as per approved plan, passed on to them.

9.5. States will be encouraged to use other available capacity building funds to
dovetail or integrate capacity building activities of ULB's.

9.6. States and ULBs should identify relevant officials (both senior level officials
and field-level functionaries) for training and draw up a calendar of training for them.
It will be the responsibility of the State Mission Director to ensure that identified
officials undergo adequate capacity building / training to ensure the success of SBM
(Urban) in the state. Additionally, states should also identify relevant officials /
persons capable of spreading the fraining on sanitation under SBM (Urban) as
“‘master trainers” who can attend central government training on SBM (Urban) and
then organize subsequent training to diffuse the message of SBM (Urban) in the
states.
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9.7. All support structures for implementing the mission at the state and ULB
levels defined in the Mission Management Structure (section 11 of the SBM (Urban)
guidelines), i.e., the Programme Management Units (PMUs) at the State level, the
Programme Implementation Units (PIUs) at the city level, and Independent Project
Review & Monitoring Agencies (IPRMA) etc., engaged on an outsourced basis, shall
be funded under this head.

9.8. Under no circumstance shall this fund be utilized for purchase of vehicles,
construction and maintenance of buildings, creation of posts and payment of salary,
and purchase of furniture and fixtures.

9.9. States will contribute a minimum of 25% funds towards Capacity Building and
Administrative & Office Expenses (A&OE) to match 75% Central Share.(10% in the
case of North East States and special category states) in each annual plan.

10. Funding pattern and financial process
10.1. Funding pattern: Guiding Principals:

a) First installment will be released to states on receipt and acceptance of
proposal containing the brief concept state sanitation strategy as given
in Annexure IV,

b) For House Hold Toilets, Funds in the first installment will be released
as per number of beneficiary household identified, in the concept
sanitation plan, at the rate of Rs. 2000/- Central assistance.

c) For Community Toilets and Solid Waste Management Projects,
Adequate funds will be released on the proposal of the State
Government for SWM and Community toilet projects. It will be ensured
that funds do not remain parked with the state governments Gol share
of grant / VGF may be drawn from this pool fund maintained at state
level. This will be replenished on demand by states based on progress.

d) For |IEC, Capacity Building and Administrative expenditure, appropriate
percentages of (a) and (b) above shall be added to the first instaliment.

e) States will contribute a minimum of 25% funds towards all components
to match 75% Central Share. This will be 10% in the case of North East
and special category States.

f) Subsequent installments shall be released based on utilization
certificates of previous grants, physical and financial progress and
other indicators as approved and desired by the National Advisory &
Review Committee (NARC).
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10.2. Clarification on Grant vis VGF

10.2.1. Under Swachh Bharat Mission, projects under PPP mode are
encouraged, to invite private capital in urban infrastructure as well as to bring
in private sector efficiency in delivery of urban services and O & M. It is also
understood that in the current scenario, there may be a requirement for
viability gap funding. For solid waste management, revenue streams such as
Compost from organic waste, recycled construction material from C & D
waste, Power from waste to energy plants can be leveraged.

10.2.2, All ULB’s must first explore possibility to take up the projects in a
PPP mode for the above reasons. Government of India funds as per
prescribed funding pattern will be available for claiming VGF.

10.2.3. State governments can also add or generate funds for ULB's as
additional incentives over and above minimum 25% share required to make
the projects viable.

10.2.4. Release of VGF grants will be as per contractual arrangement
with the private partner and as approved by state government. However, it will
be ensured that funds do not remain parked with the state governments.

10.2.5. Adequate funds wili be released on acceptance of the proposal
of the State Government for SWM and Community toilet projects. ULBs will
initiate project preparation and bidding as per the guidelines for community
toilets and SWM.

10.2.6. States will release the Central Government share of VGF adding
their share in conformity with the contractual requirements of the project taken
up on PPP mode.

10.2.7. In case state government feels that a project is not suitable to be
taken under PPP methodology, it may then consider the Gol share (as per
funding pattern) to be treated as Grant from Gol to the ULB. It will be up to the
state government and ULB to arrange for the balance resources for the
project, which must be ensured at the time of approving a project.

10.2.8. For PPP Projects, state governments to follow their own policy
and rules. No project shall be referred to Government of India.
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10.3. Allocation of funds to States / UTs
10.3:1. The mission will be implemented with the following classification
of funding to states:

Total
Percentage
. Amount for
S. 2 Allocation o
Classification Mission
No. (Central Gouvt. )
funding) Farod
4 Rs. Crore
: Project Fund based on Normative 8773.80
i. . 60%
Criteria
. Performance Fund based on 2924 .60
ii. . 20%
Performance Matrix
iii. Public Awareness & IEC Activities | 15%* 2193.45
iv. Capacity Building & A&OE 3% 438.69
v Research, Capacity Building & 20 292.46
" | A&OE (M/o UD) .
*3% of which to be retained by M/o UD
10.3.2. The Project Fund specified in 10.3.1(i) above shall be allocated
as follows:
i.  The distribution of the Project fund will be as under:  (Rs. in Crore.)
a. Project Funds for States other than 80% 7019.04
the North-East
b. Project Funds to North-East States 10% 877.38
c Flexi Funds* 10% 877.38

*Flexi Funds in terms of the Department of Expenditure OM No.
F.No.565(5)/PF.11/2011 dated 06.01.2014) will be available to states

ii. Where ever it is required for fund allocation to be divided among States
/ UTs it will be done by giving :
A) 50% weightage to the ratio of urban population in each State /
UT to the total urban population, and
B) 50% weightage to the ratio of number of statutory towns in each
State / UT to the total number of statutory towns.

Both ratios shall use Census 2011 data. Details of distribution of
Project Fund across States / UTs are at Annexure Il

17



3¢

10.3.3. The Performance Grant specified in 10.3.1(ii) above shall be
kept with the SBM National Mission Directorate as Performance Grant and
released as per the criteria mentioned below for rewarding performing states.
The release of the performance grant shall be based on a Performance Matrix
and Third Party Evaluation by the Independent Project Review & Monitoring
Agency (IPRMA) on the following outcomes:

a. Elimination of open defecation
Conversion of insanitary latrines into pour-flush latrines
Eradication of manual scavenging
Prevention of pollution of water sources

Ensuring cleanliness and hygiene in public places

-~ ® ao T

Awareness creation

g. Capacity building

The National Advisory & Review Committee (NARC) at the M/o UD may also design
other relevant criteria for the release of these funds and shall take a final view
regarding the release of this grant keeping in view the progress made and
circumstances of each State. This will not be applicable in the first installment. No

withholding of 20% shall be done while releasing the first installment to the states.

10.4. Disbursal of funds to States / UTs and ULBs

104.1. States / UTs will submit a proposal for release of grant to the
Central Government based on projections and authenticated targets with a
Concept Note on State Urban Sanitation strategy in the format given in
Annexure V. This shall be submitted online to the SBM National Mission
Directorate.

10.4.2. On" acceptance of the State Government's proposal by the
ministry, first installment of funds shall be disbursed to States / UTs in the
following manner:
i. 50% of the project fund shall be divided among states as per the
formula mentioned at 10.3.2 (see also Annexure lll).
ii. 12% of Project funds released above shall be released as IEC and the
Public Awareness component and,
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ii. 3% of the Project funds released above shall be released or the
Capacity Building and A&OE funds.

iv.  No withholding of 20% shall be done on account of performance grant,
while releasing the first installment to the states.

10.4.3. Subsequent installments (including for Capacity Building & IEC,

and the Public Awareness and A&OE) shall be released on

(i) Submission of the Utilization Certificate for 75% of the fund released as
1% instaliments and,

(i) Satisfactory physical and financial progress as per NARC criteria.

The quantum of subsequent installments will be based on actual demands
and projections of expenditure for admissible components as per funding
pattern of SBM.

10.4.4. Release of central contribution towards Grants / VGF by
States/UTs for projects shall be in a manner described in paragraph 10.1 and
10.2 above.

10.4.5. At the end of the 2" and 3™ quarters of each Financial Year, the
use of allocated funds by States / UTs under the mission shall be reviewed by
NARC, and NARC may reallocated funds from non-performing states to
performing states based on the potential to utilize funds in a given financial
year.

10.4.6. State governments shall evolve a suitable mechanism to release
funds along with state share to ULBs within 30 days of release of the central
share by M/o UD. Interest at the rate specified by the M/o Finance from time-
to-time shall be levied on the State for any delay in release of funds to ULBs
beyond 30 days. This will be implemented by appropriate deductions from the
state’s next installment of fund release under the mission.

10.5. Sanction of projects (DPRs)
10.5.1. Projects will be sanctioned by state government (HPEC) or
ULBs as prescribed in these guidelines. This is specified for each for each
compenent of SBM in these guidelines.

10:8.2. Only new projects will be considered under the Mission and it
will be ensured that there is no duplication. Projects will be considered as
“new” if they are not projects already sanctioned and ongoing under state and
central schemes and externally-aided programmes.
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11.

10.5.3. Wherever Detailed Project Reports (DPRs) are to be prepared
for project sanction, fund release and monitoring, the cost of DPRs for the
projects under the Mission shall be reimbursed subject to norms set-up by the
NARC.

10.5.4. The State High Powered Committee (HPC) will authorize
institutes of national repute for appraisal of DPRs for the technical and
economic appraisal of DPRs for projects recommended by ULBs. The cost of
DPR appraisal by these institutes shall be an admissible component under
administrative costs, subject to norms as approved by MoUD.

Mission Management Structure Swachh Bharat Mission (SBM)

Urban will have a three-tier mission management structure as follows:

11.1 National Level

11.1.1. A National Advisory and Review Committee (NARC) headed
by the Secretary, M/o UD, and comprising representatives of relevant line
ministries will be notified by the M/o UD. NARC will meet as per the
requirements, but will meet at least once in three months. The functions of
NARC will be:

i.  Overall monitoring and supervision of SBM (Urban)

ii. Advise the States / UTs to explore avenues for innovative resource
mobilization of private financing and leveraging land for PPP in
sanitation projects.

iii. Approve installments and release of installment of funds for states /
UTs by Central Government under the mission.

iv. Develop and modify performance matrix and criteria for the release of
performance grants to States / UTs as specified in paragraph 10.3.3.

v.  Monitor outcomes and performance of projects sanctioned under SBM
(Urban)

vi. NARC may delegate, as it considers appropriate, some of the functions
within prescribed limits, to the National Mission Director (NMD) of the
SBM National Mission Directorate to ensure speedy implementation of
the mission

vii.  Any other issue which may be referred to it by the Government

11.1.2. The SBM National Mission Directorate will be headed by a
National Mission Director (NMD) who will not be below the rank of Joint
Secretary to the Government of India.
i. The NMD will be the overall in-charge of all activities related to SBM
(Urban). NMD will be supported by a suitable team of officers at the
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11.2.

g 8.7

National Mission Directorate and will be Member-Secretary of NARC
for all matters.

The Mission Directorate shall be supported by a dedicated Project
Management Unit (PMU) with 10-12 experts and support staff mainly
on an outsourced basis. The PMU shall cover 4 verticals — Programme
management, IEC & Media, Information Technology, and Monitoring &
Evaluation.

The SBM National Mission Directorate will formulate a framework for
support structure for the State Mission Directorates and issue
appropriate guidelines / advisories to states from time-to-time.

State level

A High Powered Committee (HPC) under the chairpersonship

of the State’s Chief Secretary, and with members drawn from concerned
departments (including a MoUD representative) shall be responsible for the
management of SBM (Urban) at the State / UT level. The functions of the
SLMRC will include:

vi.
vii.

viii.

Preparation, approval, and online publishing of the State Sanitation

Strategy (SSS) for the respective state and City Sanitation Plan (CSP)

for all cities covered under SBM (Urban), if not already done.

Finalisation of the Concept Note on the Urban Sanitation Situation

before submission to the SBM National Mission Directorate

Empanel consultants of repute and experience for:

a. Preparation of DPRs under SBEM

b. Conducting independent review and monitoring during execution of
projects

Empanel reputed Institutes like lITs, NIT’s, State Technical Universities

etc. for appraisal of DPRs.

Sanction projects relating to Solid Waste Management recommended

by the ULBs.

Plan for additional resource mobilization .

Pian for fund flow in the short, medium and long term

Recommend proposals for release of installments of funds for projects

under the mission

Monitor outcome and O&M arrangements of projects sanctioned and

completed under the mission
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Xi.

Xii.

Xiii.

Xiv.

XV,

11.2.2.

Review the progress of Capacity Building, IEC, and Public Awareness
activities under the mission and approve their annual action plan.
Address violation of norms and conditions

Ensure convergence of action for sanitation in the state and bring
about inter-departmental coordination for this purpose as and when
required.

Ensure timely audits of funds released and review the “Action Taken
Reports” on various Audit reports of the mission and other similar
reports

Review legal issues, if any

Take up any other matter relevant for the efficient implementation of
the mission, or matters referred to it by the SBM National Mission

Directorate

The SBM State Mission Directorate will be located within the

Urban Development Department (UDD) in the State / UT.

The SBM State Mission Directorate will be headed by a State Mission
Director (SMD) of appropriate seniority. The SMD will also function as
Member-Secretary to the State Level HPC.

The SMD will create / notify a uniform structure across the state for the
planning, designing, project preparation, appraisal, sanction and
implementation of sanctioned projects under the mission at the ULB
level. This shall be done keeping in mind the advisories issued by the
National Mission Directorate from time-to-time.

The Mission Directorate shall be supported by a dedicated Project
Management Unit (PMU) on an outsourced basis.

11.3. ULB level

The SBM is envisaged as People’'s movement (Jana Andolan) for ensuring

hygiene, waste management and sanitation across the country. It is

therefore essential that in its implementation the ULBs elicit the active

participation of the Ward Committees, Area Sabhas, Resident Welfare

Associations, NGOs and Civil Society Groups.
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12. Monitoring & Evaluation (M&E)
12.1. States / UTs will be required to send in Monthly Progress Reports (MPRs) /

Quarterly Progress Reports (QPRs) in prescribed formats with regard to targets and
achievements. Apart from these, the Mission Directorate may prescribe other reports
that may be considered appropriate from time to time. Given the scale of the
mission, a comprehensive and robust IT enabled MIS will be established for tracking
of targets and achievements. States / UTs will be required to submit progress reports

online once this MIS is operational.

12.2. Monitoring activities will include, but not be limited to, third party evaluation,
impact evaluation studies, etc. The evaluation of the mission will be undertaken
during the course of its implementation to effect mid-term correction and align the

mission to achieve its objectives

12.3. A District Level Review and Monitoring Committee (DLRMC) will be
constituted with a view to fulfill the objective of ensuring satisfactory monitoring of
projects under the Chairpersonship of a Member of Parliament. Detailed guidelines

for this purpose will be issued separately by the SBM National Mission Directorate.

13. Logo and Tag line
The Logo and Tagline for the SBM (Urban) is given in Annexure V. This shall be

displayed prominently on all projects and literature/publications under the mission.
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Annexure |I: Targets and definitions under SBM (Urban)
(Definitions reproduced from “House & Household Series Tables, Census of India

2011)

Targets under SBM (Urban)
For the purpose of SBM (Urban), the following action will have to be taken:

S. Objective Action under SBM | Census 2011

No. (Urban} (Targets) definition

i. s 80% urban | No  latrine  within

households premises — open
defecating in
the open to be
targeted for
construction of
household
toilets
i. o 20% urban | No  latrine  within

households premises — open
defecating in

Elimination of open the open to be

defecation targeted for
construction of
community
toilets

ii. e Construction of | Total urban population

public toilets for
floating
population
(presumed at
5% of total
urban
population)

iv. e 100% of wurban|e Night soil disposed
households having into open drain
insanitary latrines to | e Service latrine with

Conversion of insanitary be targeted for night soil removed
latrines into sanitary latrines construction of by humans
household toilets e Service latrine with
night soil serviced
by animals

v. | Conversion of single pitle 60% of wurban |e Pitlatrines with slab

latrines households having |« Pit latrines  with
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S. Objective Action under SBM | Census 2011
No. (Urban) (Targets) definition
pit latrines ventilated improved
pit
¢ Pit latrines without
slab / open pit
vi. 80% of the wurban|e Total urban

population to be population
covered by SWM
services (allowing for
a 2% increase year on
year)

Solid Waste management

Definition of Types of latrines under Census 2011
As per the Census of india 2011, the following various types of latrine facilities were
surveyed:

1,

Flush / pour flush latrine connected to piped sewer system: If a pour flush latrine is
connected to a system of sewer pipes that collect both human excreta and waste
water and removed them from the household environment

Flush_/ pour flush latrine connected septic tank: If a pour flush latrine is connected to
a septic tank that collects both human excreta and wastewater and removes them
from the household environment

Flush / pour flush latrine connected other system: If the pour or pour-flush latrine is
connected to any system other than a piped sewer system or septic tank e.g. excreta
and waste water gets flushed into the sfreet, yard / plot, drainage ditch or any other
location

Pit latrines®: defecation into pits dug into the ground for reception of night soil directly
without flushing.

a. Pit latrine with slab: A pit latrine with a squatting slab or platform or set firmly
supported on all sides, and raised above the surrounding ground level to
prevent surface water from entering the pit, and easy to clean.

b. Pit latrine with ventilated improved pit: Pit latrines with slabs that are
ventilated by a pipe extending above the latrine roof and the open end of the
vent pipe is covered with mesh or fly-proof net

c. Pit latrine without slab / open pit: Pit latrines without a squatting slab or
platform or seat

*Census 2011 does not distinguish between single pit and twin pit latrines. However for SBM

single pit latrines will be considered insanitary and shall be converted. Definition of twin pit
latrine see Annexure Il

5. Night soil disposed into open drain: Where a latrine facility may exist, but the

excreta and waste water is disposed directly into an open drain
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6. Service latrine: where human excreta is collected in a bucket, or other
container, or even allowed to collect in the open
a. With night soil removed by humans: where the human excreta is
removed physically by human beings
b. With night soil serviced by animals: where the human excreta is
removed physically by animals

7. No latrine within premises — public latrine: Households have no latrines within
the premises of the dwelling unit and use an available public latrine

8. No latrine within premises — open: Households have no latrine within the
premises of the dwelling unit and defecate in the open in areas such as open
fields, bushes, rivers, streams, railway tracks, etc.

9. Insanitary latrine means a latrine which requires human excreta to be cleaned
or otherwise handled manually, either in situ or an open drain or pit into which
the excreta is discharged or flushed out, before the excreta fully decomposes
in such manner as may be prescribed.(Chapter | Section 2(i)(e) The
Prohibition of employment as manual scavengers & their Rehabilitation
Act,2013)

The Census of India 2011 defines two broad kinds of urban areas as follows:

i. Statutory towns are urban areas defined by administrative units that
have been defined by 'statute’ as urban such as municipal corporations,
municipalities, cantonment boards, notified town area committees, town
panchayats, or nagar palikas; and

ii. Census Towns: All administrative units satisfying the following criteria:
(i) it should have a minimum population of 5,000 persons; (ii) at least
75% of the male main working population should have been engaged in
non-agricultural pursuits; and (iii) it should have a density of population
of at feast 400 persons per km? (1,000 per mile?)
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Annexure Il: Technical options for toilets under SBM (Urban)

This note explains the technical options for toilets that are recommended under the
Swachh Bharat Mission (SBM) Urban.

On-Site Sanitation (OSS) vs. Underground Sewerage

Wherever a sewerage system is available within 30m from the proposed individual
household, community or public toilets only the superstructure (i.e. toilets) may be
constructed under SBM and connected to the existing sewerage system. No
construction of treatment units such as twin pits, septic tank, bio-digester or bio- tank
shall be allowed.

Features of OSS Systems

When sewage is collected, treated and/or disposed off at, or near the point of
generation, without the use of an underground sewerage system, the system is
called “on-site sanitation” (OSS) system. OSS systems are sanitation facilities
provided for the use of individual households, community and the floating population.
There are a number of situations when an underground sewerage system may not
be feasible or desirable. For example, for smaller cities where construction of
sewerage infrastructure may be expensive, or those cities that are in hilly areas or in
undulating terrain where it may not be practical to construct a sewer network, or
even in many cities that have grown organically and where not all households are
connected to the existing sewerage network.

OSS systems consists of two main structures, the toilet (superstructure, including the
pan and water closet) and the treatment unit. OSS retains waste in the vicinity of the
toilet either in a pit, tank or vault. The treatment ranges from a basic sanitary facility
such as twin-pit latrines, to a simple type of treatment system by combining a septic
tank and a soak pit, or a bio-digester toilet (aerobic and anaerobic).

The following technological options for OSS are recommended under Swachh
Bharat Mission (SBM) Urban for construction of Individual Household Latrines (IHL) /
household toilets, group / shared latrines, and, community and public toilets

Kind of Latrines
S. 08s . = s
No. | Option HL Shal_'ed Co_mmunlty Pu.bllc Application
Latrines | Toilets Toilets

In low- to medium-
density areas,
Twin-pit particularly  peri-urban
1.| latrines A4 areas, where there is
Leach Pits space to install pits and
where the digested
sludge can be applied to
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No.

0SS
Option

Kind of Latrines

IHL

Shared
Latrines

Community
Toilets

Public |
Toilets |

Application

local fields  andfor
gardens as a fertilizer
and soil conditioner

¢ Where water use is in
the range 30-50 liters
per capita per day
depending upon the
characteristics of the sail
or groundwater level

‘| with

Septic Tank
System
soak

pit

s Septic tanks are widely
used to provide partial
treatment of wastewater
from individual homes,
household clusters or
institutional buildings
where there is no
sewerage network.

e For soak pits to function,
soil conditions must be
suitable for infiltration of
effluent from septic
tanks

Bio-
digester
toilets

.| (Anaerobic

developed
by DRDQ)

s Widely used to provide
80% treatment of
wastewater from |HL,
household clusters or
institutional buildings
where there is no
sewerage network.

e The effluent should be
passed through a reed
bed or soak pit before
discharge.

e For soak pits to function,
soil conditions must be
suitable for infiltration of
effluent from  septic
tanks

Aerobic

' BioTank

e Widely used to provide
100%  treatment of
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S. 0SS
No. | Option

Kind of Latrines
IHL Shared | Community | Public | Application
Latrines | Toilets Toilets

wastewater from |HL,
clusters of houses or
institutional building
where there is no
sewerage networks. The
effluent can be directly
discharged since it is
completely safe;

Chlorination is followed

after treatment

Technical features and specification for toilets under SBM (Urban)

The details of technical features and specifications for toilets are given as under. The
costs are simply estimates at this point of time and should be verified at the time of
selection and installation of the technology.

. Twin-Pit Latrine

Description

It consists of superstructure (Toilet) and treatment units (two
chambers). The two underground chambers (pits) are provided to
hold fecal sludge. These are normally offset from the toilet and
should be at least 1 meter apart. A single pipe leads from the toilet
to a small diversion chamber, from which separate pipes lead to
the two underground chambers. The pits should be lined with open-
jointed brickwork. Each pit should be designed to hold at least 12
months accumulation of fecal sludge.

Wastewater is discharged to one chamber until it is full of fecal
sludge. Discharge is then switched to the second chamber. Just
before the second chamber is full of fecal sludge, the contents of
the first pit are dug out. During the time of storage, digestion should
ensure that it is odorless and free of pathogens.

O&M
Requirements

The pits must be used alternately and the diversion chamber must
be accessibie so that flow can be diverted between chambers.
Wastewater should never be diverted back to the first chamber
before digested sludge has been removed from it.

Responsibility for O&M of the twin-pit latrine rests primarily with the
householder, who needs to ensure that the pits are used in the
correct sequence and are emptied at the appropriate time.
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However, ULB utility or private contractors are required for
emptying and to ensure safe disposal of septage at a treatment
plant.

Additional

If digested material cannot be used in local fields and gardens,

Infrastructure | provision will have to be made for transportation to areas outside
| treatment | the city for reuse on agricultural land.

requirements

Limitations

» Households may not understand the system and as a result
may not use the pits alternately, or may omit to rest the filled pit
at least for one year so that the contents degrade and become
harmless.

¢ Explanation of the operation and maintenance requirements is
therefore essential at the time of installation.

o Water may percolate through the soil surrounding the pit and
pollute groundwater, which is a potential problem if water is
used for drinking.

(a) Size options for Toilet/ Super Structure {as shown in Fig.1):
a. 750 mm x 900 mm x 1900mm; or
b. 800 mm x 1000 mm x 1900 mm
(b) Material — Brick work (as per Fig. 1) / FRP/ Pre-cast Cylindrical
Unit
(c) Minimum Land Requirement - 40 Sq. ft. - 60 Sq. ft.
(depending upon the location of superstructure and distance
between two pits)

Specifications | {(d) Size of Pits is shown in Table -1 below

5 users* 10 users** 15 users***
: Depth y Depth 4 Depth
Dia Dia Dia
(A) (A) (A)
pat 800 1000 1100 1300 1300 1400
size

*- only for IHL
**- Group household toilets
The specification for pits given at Fig 2 may be referred to.

Cost (for 5 | Tentative cost varies from Rs. 15,000/- to Rs. 20,000/- depending
users) upon the construction material.
DESIGN OF PITS UNDER DIFFERENT CONDITIONS
A typical pour flush latrine with circular pits for normal conditions is shown in Figure
2. In rocky strata with a soil layer in between, the leach pits can be designed on the
Normal same principle as those for low subsoil water level and taking the long-term
conditions infiltrative capacity as 20 /m2/d. However, in rocks with fissures, chalk formations, or

old root channels, poliution can flow for very long distances; hence these conditions
demand careful investigation and adoption of adequate poliution safeguards. Pits in
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black cotton soil should be designed taking infiltrative rate of 10 I/m®/d.

A vertical fili (envelope} of 300 mm in width with sand, gravel or bailast of small sizes
should be provided all round the pit outside the pit lining in rocky strata with fissures
and in black cotton soil.

In water-
logged areas

The pit top should be raised by 300 mm above the likely level of water above ground
level at the time of water logging. Earth should then be filled well compacted all-
round the pits up to 1.0 m distance from the pit and up to its top. The raising of the
pit will necessitate the raising of latrine floor aiso. A typical pour flush latrine in
water-logged areas is shown in Figure 3.

In high
subsoil water
level

Where the subsoil water level rises to less than 300 mm below ground level, the top
of the pits should be raised by 300 mm above the likely subscil water level and earth
should be filled all round the pits and latrine floor raised as stated above. A typical
pour flush latrine with leach pits in high subsoil water level is shown in Figure 4.

Where space

Where circular pits of standard sizes cannot be constructed due to space
constraints, deeper pit with small diameter (not less than 750 mm), or combined
oval, square or rectangular pits divided into two equal compartments by a partition

isa wall may be provided. In case of combined pits and the partition wall should not
constraint have holes. The partition wall should go 225 mm deeper than the pit lining and
plastered on both sides with cement mortar. A typical pour filush latrine with
combined pits is shown in Figure 5.
1. Septic Tank
A septic tank is a buried chamber that collects, stores and treats the wastewater
Description under anaerobic conditions. Effluent from septic tanks should be discﬁarged into a
soak pit. A well-managed septic tank will remove about 50 to 60 % of the biological
load in the wastewater
Solids settle in the tank and digest anaerobically. This reduces sludge volume and
Mode of enables wastewater to infiltrate into the ground without clogging the leaching
operation system. Sludge settles in the tank and digests anaerobically over time, releasing
methane and other gases.
Septage must be removed from septic tanks at least once every 2 or 3 years and
0&M transported off-site for treatment prior to disposal. Municipal utility or private

Requirements

contractors are required for desludging of septic tanks and to ensure safe disposal
of septage at a treatment plant. However the responsibility for O&M of the septic
tank itself lies with the owner of the property

Limitations

o Cost and space requirements for the soak pit.

» Though septic tanks are designed for receiving black water, they often receive
both black and grey water. As a result, the retention time in the septic tank is
insufficient and the soak pit becomes hydraulically overloaded. This means that
the septic tanks need to be de-sludged regularly

Specifications

(a) Size options for toilet / super structure as shown in Fig. 1
e 750 mm x 900 mm x 1900mm or
s 800 mm x 1000 mm x 1900 mm

(b}

(©

Material — Brick work {(as per Fig. 1)/ FRP / Pre-cast Cylindrical Unit

Minimum Land requirement - 40 Sq. fi. to 50 Sq. ft. (depending upon the location of
superstructure)

(d) Soak-pit size - The seepage pit may be of any suitable shape with the least cross-
sectional dimension of 0.90 m and not less than 1 m in depth below the invert level of
the inlet pipe. The consiruction shall be of perforated brickwork
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{e) Recommended sizes of septic tanks for households {(up to 20 users — group / shared
toilets) is given in Table 2 below:

Liquid depth (m)
No. of users Length (m) Breadth {m) (Cleaning interval of)
2 years 3 years
5* 15 0.75 1.0 1.05
10" 20 0.90 1.0 1.4
5™ 20 0.90 1.3 2.00
20" 23 1.10 1.3 1.80

*- only for IHL
**- Group household toilets

Note 1: The capacities are recommended on the assumption that discharge from only WC
will be treated in the septic tank

Note 2: A provision of 300 mm should be made for free broad.

Note 3: The sizes of seplic tank are based on certain assumption on peak discharges, as
estimated in IS: 2470 (part 1} and while choosing the size of septic tank exact calculations
shall be made.

Cost (for 5
users)

o Tentative cost varies from Rs. 25,000/ to Rs. 30,000/- depending upon the
construction material (toilet and septic tank).

¢ Pre fabricated septic tanks are available at iower cost in the market, which
alsc may be explored to speed up the implementation.

lll.___ Biodigester Toilet (Developed by DRDO)

Description

A bio-digester toilet is an anaerobic multi-compartment tank with inoculum
{anaerobic bacteria) which digests organic material biologically. The details of bio-
digester toilets are shown in Figure 7. This system converis faecal waste into
usable water and gases in an eco-friendly manner.

It can be connected to the toilet or a series of toilets. The foilet can he a
superstructure fixed on the bio-digester or a separate unit. Bio-digester has an inlet,
an outlet and a gas pipe.

The tank has two components, namely, anaerobic microbial inoculum (seed
bacteria) and specially designed fermentation tank. The tank can be made out of
Stainless steel, Mild steel, FRP or concrete. Semi-treated water from bio-digester
fank is needed to be further disposed into a soak pit or a reed bed amrangement for
its treatment to acceptable levels of discharge.

Advantages

e As there is no sludge formation, there is no need for de-sludging and treatment.
It is therefore more economical in the long-term as it conserves water and has
minimum O&M

¢ Night soil degradation, occurs through microbial reaction which converts it into
bio gas and odorless water.

+ Technology is environmental friendly, maintenance free and efficient without
depending on conventional energy sources.

Permits use of toilet cleansing agents.

Suitable for mobile and stationary platforms.

Lifelong usage bio-digester tank does not need recharging, re-shifting or
maintenance.

Costs lesser than the conventional foilets.

Easy to transport and install.
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+ One-third to one-fourth capacity of septic tank
s Space requirement is less.

Limitations

Specifications

Toilet Superstructure
(a) Size of Toilet / super structure — as shown in Fig. 1
o 750 mm x 900 mm x 1900mm or
¢ 800 mm x 1000 mm x 1900 mm
(b} Material — Brick work (as per Fig. 1) / FRP/ Pre cast Cylindrical Unit

Bio tank
(a) Land requirement — 25 sq. ft.
(b) Tank internal dimensions — 1336 mm x1036 mm x 900 mm
(c) Diagonal partition wall of 8mm thickness (adequately stiffened by ribs)
(d) Tank is buried 600mm deep and anchored by 300mm long stainless steel
(S58316) anchor bolts at comers
(e) FRP tanks of 8mm thickness
(f} Provision of water sealed outlet from the tank
{g) For 5-6 users:
a. Total capacity: 700 litres (1000 mmX700 mm and 1000 mm depth).
Where space is a constraint the depth of the tank can be increased
to1.6m
b. Volume of anaerobic Compariment (30% of total capacity); 210
litres
c. Tank may be constructed with masonry also.

Table 3 - Volume of bio-digester tank for various user groups:

No. of users Size of bio-digester / bio-toilet Remarks
4-8 (Single family) 0.7m> (FRP / RCC material) Individual
8-15 (two families) 1.2m° (FRP / RCC material) Group / shared
30-50 3.2m’ (FRP/RCC material)
100-120 6.0 m” (FRP / RCC material) .
200-220 12.0m° (FRP/RCC material) STty
500-600 30.0m” (FRP/RCC material)
» Toilet cost between Rs. 12,000 and Rs. 15,000 depending on material of
construction,;
s Bio-digester tank as per Table 4 below:
Pledigastor Material of construction
tank ->
Cost No. of users / Precast Fiber reinforced
g Masonry o e < ;
Estimates Capacity Cylindrical Unit plastic
51to 7 users
(700 Litre) 17,100 11,600 22,000
10 to 12 users
(1000 Litre)" 19,000 13,600 24,000

*Group / Shared toilets

V. Bio Tank / Bio Toilets (Patented by private operators and approved by the

Department of Science and Technology)

Description

This technology differs from that of the bio-digester toilets developed
by DRDO since the process adopted is aerobic - which involves a
different multi-strain of bacteria which breaks down the waste matter
through oxidization. Bio-toilets consist of a purpose built multi-
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chambered bio-tank in which the waste is stored as shown in Figure
8. The movement of the waste is slowed down as the waste flows
from one chamber to another by a special process in the Bio-tank
such that the multi-strain bio-media present in the tank can digest the
waste and convert it fully into non-toxic neutral water. This water then
passes through the last chamber for disinfection. Here water is treated
with Chlorine where the maijority of the germs are killed. The resuitant
water is free from all sorts of E-coli and fecal coliforms.

The bricks and mortar Bio-tank is described in the last diagramme of
Figure 8.The superstructure is made of bricks and mortar. These are
available in both flush and non-flush models.

e Aerobic bacteria are very efficient in breaking down organic
waste and the waste is decomposed into water by the bacteria
within 24 hours. The end products of aerobic degradation are
carbon dioxide (CO3) and water (H20).

» The aerobic pathway also releases a substantial amount of
energy.

Advantages : : i ; ] -

¢ The Bio-toilet is available in both, portable as well as fixed
models. The advantage of the portable model is that it can be
shifted from one location to another as and when required, and
the module can be assembled and disassembled easily.

e The Bio-toilet eliminates the need for any periodic sludge
removal.

* The bacteria functions best in temperatures between 4 and 55
degrees centigrade

o Bio-toilets need proper bacteria inoculation periodically
depending on the usage at particular sites. An in-depth
understanding of the operation and use of toilets in a given
area must be undertaken BEFORE choosing bio-toilets as a

iiiaR solution. Attention must be given to O&M, especially in dense
urban settlements where chances of blockage of bio-toilets
increase, making it dysfunctional over a period of time if the
inoculation is not done in time.

e Phenyl/ Harpic or any strong detergent/acid and bleaching
powder should not be used to clean the pan. Only herbal /
ayurvedic cleaning agents should be used.

¢ Chlorine dose is necessary for disinfection.

Responsibility of cleaning the toilet / superstructure is with the owner
O&M of the household in the case of IHLs / shared latrines and with the
ULB in the case of community / public toilets.
(a) Size of Toilet/ Super Structure as shown in Fig. 1 -
Specifications e 750 mm x 900 mm x 1900mm or

e 800 mm x 1000 mm x 1900 mm
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(b) Material — Bricks and Mortar walls of Bio Digester tank and
Superstructure, PCC tank floor, RCC toilet floor, PVC Door and
Frame, RCC/PVC/GI sheet Toilet Roof,

(c) The Bio-toilet system consists of:

» Bio digester Tank(Bricks & Mortar/FRP/Steel),
e Superstructure(Bricks & Mortar/FRP)
e |Indian Pan/WC
* Size: 4 feet x 4 feet tank base, 4 feet tank height, 6 feet
superstructure height.
e Maximum usage recommended: 30 defecations/ day/
. bio-toilet (no limit on urination)
(d) Land requirement - 16 Sq. fi.

Cost
Estimates

The tentative cost of bio-toilet
approximately Rs.20,000/— depending upon material of construction.
The bio-toilets should be supplied by the manufacturers, and the O&M
for at least 5 years (including the feeding of inoculum in the periodicity
needed) along with IEC (to train users for O&M) by the manufacturer /

including super structure is

supplier also should be built into the undertaking.

Norms & Specifications for Community and Public Toilets

Description

A community toilet block is a shared facility provided for a group
of residents or an entire settlement. Community toilet blocks are
used primarily in low-income informal settlements where space
and/or land are constraints. Pour flush option is generally used in
this kind of OSS systems. It is also advisable to provide facilities like
washing, bathing, and a small incinerator in this block for the use of
the community

Public toilets are provided for the floating population / general
public in places such as markets, train stations or other public
areas, where there is a considerable number of people passing by.

Septic tanks
for public /
community

toilets

Recommended sizes of septic tanks for community/ public toilets
(up to 300 users) is given below in Table 5.

No. of Breadth ngmd. i
Length {m) (cleaning interval of)
users (m)
2 years 3 years
50 5.0 2.00 1.0 1.24
100 7.5 2.65 1.0 1.24
150 10.0 3.00 1.0 1.24
200 12.0 3.30 1.0 1.24
300 15.0 4.00 1.0 1.24
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Source: Manual on Sewerage and Sewage Treatment Systems, 2013 Part A
Engineering

Note 1: A provision of 300 mm should be made for free board.

Note 2: The sizes of septic tanks are based on certain assumptions on peak
discharges, as estimated in IS: 2470 (Part 1} and whife choosing the size of
septic tank exact calculations shall be made.

Note 3: For population over 100, the tank may be divided into independent
parallel chambers of maintenance and cleaning

Community
Toilet -
Norms for
toilet seats

s One seat for 35 men;
+ One seat for 25 women
+ Adequate bathing facilities

Public Toilets
- Norms for
toilet seats

Norms for toilet sets for public toilets are given in Table 6 below:

S. | Sanitary
No. Unit For Male For Female (A)

One per 100 persons Two for 100 persons
up to 400 persons; For up to 200 persons;
Water | over 400 persons, add | over 200 persons, add
Closet at the rate of one per | at the rate of one per
250 persons or part 100 persons or part

thereof thereof

ii. Ablutian One in each W.C. One ineach W. C.
Taps

One for 50 persons or
part thereof

Wash One per W. C. and One per W. C.

basins urinal provided provided

Source: Manual on Sewerage and Sewage Treatment Systems, 2013 Part A

Engineering

Note:

i} It may be assumed that two-thirds of the number are males and one-

third females

iy One water tap with drainage arrangements shall be provided for every

50 persons or part thereof in the vicinity of water closet and urinals.

* At least 50% of female WCs may be Indian pan and 50% EWC

i) Separate seat may also be provided for trans-genders

iv) Special arrangements may be made for physically challenged.

iii. Urinals Nil

Treatment
units

1. Bio Digester with reed bed systems/ soak pits
2. Bio Tank
3. Septic Tank with Soak Pits

Cost

Tentative basic cost for community toilets is Rs. 65,000/- per seat
and public toilets is Rs. 75,000/- per seat. However, the cost per
seat would vary depending upon the construction material, quality of
construction, type of treatment technology adopted and O&M for
specified period etc. However the cost of toilet in bio-digester given
by NBCC are as under.
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Superstructure 5 Cubicle for 200 users

Pre Painted galvanized | Masonry Cement Board
Sheets
Rs. 1,63,000.00/- Rs.95,000.00/- | Rs. 80,000.00/-

Superstructure 10 Cubicle for 400 users

Pre Painted galvanized | Masonry Cement Board

Sheets

Rs.3,26,000.00/- Rs. Rs. 1,60,000.00/-
1,80,000.00/-

Bio Digester Tank 10 KLD for every 200 users

Masonry

Rs. 1,74,000.00/- per 200
user

Additional
Infrastructure

{t must be ensured that adequate water supply arrangement shall
be made for proper functioning and upkeep of toilets. Wherever
possible, ULBs should ensure that public and community toilets
are outfitted with solar panels for the generation of electricity to

ensure uninterrupted power supply and bring down O&M costs.

Implementation
Mode

All toilets shall be constructed through PPP mode with inbuilt

provision of O&M for at least a period of 5 years.

For additional details the guidelines developed by NBCC can be downloaded.

(www.nbccindia.gov.in)
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Figures

Figure 1:

Detailed layout of toilet

SECTHOD
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Figure 2: Pour-flush latrine with circular pits

{Source: Manual on Sewerage and Sewage Treatment Systems, 2013, Part A: Engineering)
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Figure 3: Pour-flush latrine in water-logged areas

{Source: Manual on Sewerage and Sewage Treatment Systems, 2013, Part A: Engineering)
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Figure 4: Leach pits in high subsoil water level
(Source: Manual on Sewerage and Sewage Treatment Systems, 2013, Part A: Engineering)
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Figure 5: Pour-flush latrine with combined pits

(Source: Manual on Sewerage and Sewage Treatment Systems, 2013, Part A: Engineering)
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Figure 6: Typical sketch of two-compartment septic tank for 5 users
(Source: Manual on Sewerage and Sewage Treatment Systems, 2013, Part A: Engineering)

{Dimensions in mm)
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Figure 7: Details of bio-digester with reed bed
(Source: DRDQ)
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Figure 8: Details of Bio-Toilet

{Source: Private Agency)
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Annexure IV

Concept Note on State Urban Sanitation Strategy for the State of

PART A: Parameters determining the existing urban sanitation situation

1 State Profile
1.1 | Name of the state
1.2 | Total Urban Population as per 2011 Census
1.3 | Number of Statutory towns 1 as per Census 2011
1.4 | Number of Census towns 2 as per Census 2011
1.5 | Population of statutory towns (as per Census
2011)
1.6 | Population of census towns (as per Census 2011)
1.7 | Total number of urban households
Status of Sanitation Situation as per Census 2011{FOR STATUTORY TOWNS Toinl aos as
2 ONLY] per Annexure 1
(State)*
2.1 | Number of urban households resorting to open defecation (not in premises - open)
2.2 | Number of urban households having pit latrines
2.3 | Number of urban households having insanitary latrines
3 Solid waste management (tentative quantity based on per capita waste Total (State)*
generation)
[FOR STATUTORY TOWNS ONLY]
3.1 | Total Solid waste generated {in MT)
3.2 | Total Waste collected (in MT)
3.3 | Total Waste Transported (in MT)
3.4 | No. of cities with SWM Disposal Facility
3.5 | Total Waste treated {in MT}

*City-wise information may also be added wherever available.
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PART B: Institutional Mechanism for Swachh Bharat Mission (SBM) - Urban

Provide Details

Name of the Nodal Agency for
SBM

[Provide name of Nodal Agency; else if not
designated, provide details of process by
which nodal agency will be appointed]

Name and Designation of Nodal
Officer with contact no.

[Provide name of Nodal Officer; else if not
designated, provide details of process by
which nodal officer will be appointed]

_www.moud.gov.in )

Institutional Mechanism Start date (Month / Year) | End date {Month /
Year)
a. Constitution of the State- | [Provide details of S- HPC; else if not
level High Powered | constituted, provide defails of process by
Committee (S- HPC) which S- HPC will be constituted; timeline
should be max.
within 1 month of submission of
concept note]
b. Setting up of State Mission | fProvide details of Mission Directorate;
Directorate efse if not consfifuted, provide details of
process by which Mission Direcforate will
be constituted; timeline should be max.
within 1 month of submission of
concept note]
c. Setting up of PMU at the | [Provide details of PMU set-up; else if not set-
state-level under SEM up, provide details of process by which PMU
will be put in place; timeline should be max.
within 3 months of submission of concept
note]
Submission of State Start date {(Month / Year) | Date of submission
Sanitation Strategy as per the (Month / Year)
National Urban Sanitation
Policy, 2008 (please refer
Ministry's website
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PART C: Commponent-wise action plan for Swachh Bharat Mission (SBM) - Urban

Physical Targets
Targets Baseline |Cumulative |Reasons/Justification|Target |Target |Target |Target |Target |Cumulative
2014 Estimated |based on 2001-2011 (2014- |2015- |2016- |2017- |(2018- |Target
1 Projection |data and other 15 16 17 18 19 (up |(2014-19}
upto2019  |factors to Oct,
2019%)
A* Construction of
new individual |{80% of gﬂt;i% o
household Part A, 2.4] baseline]
latrines {IHL)
Conversion of
pit latrines into |fPart A, g%gf a
sanitary 2.2.4] Faaseil
latrines rssiiaé]
Conversion of
insanitary [100% of
latrines into gpg ;}A’ 2014
sanitary = basefine]
latrines
B* Construction of
Community
toilets [NORM: |{20% of sl
1seat/25 Part A, 2.4] baseli
aselinef
women and 1
seat / 35 men)
c* Construction of
Public Toilets
[NORM: 1 seat
/ 50 women  |[PartA, [5% of 2014
and 1 seat / 1.2] haseline]
100 men up to
specified
numbers**]
D i?lid waste [Nt_). of [100%
anagement |cities excluding the
proposed :
e, on-going
covered] prefess;
E Capacity [Part A, [100% of
Building 1.3] cities]
F Public
Awareness & EP;;': 4 ggg;é %
IEC i
*Efforts shall be made te construct the toilets within two years i.e. upto 2016-17.
**Please also refer Manual on Sewerage & Sewerage Systems, Part A for more details {page No. 8-16)
Financial Targets
(Rs in Crores)
2 |Funding [As 2014-2019 | 2014-15 2015-16 2016-17 2017-18 2018-19 (upto | Remarks
per the funding | {TOTAL) Oct. 2019)
pattern in the | Tenta |Centra | Tenta | Central | Tenta | Central | Tentat|Centra | Tentat | Central | Tenta | Central
SBM Urban tive / | I Share | tive / |Share |tive/ |Share |ive/ |!Share| ive/ |Share | tive/|Share
Guidelines] estim estim estim estima estima estim
ated ated ated ted ted ated
a. Construction
of new
individual
A household
latrines
(IHL){Based
on the cost

51




per
household
toilets)

b. Conversion of
pit  latrines
into sanitary
latrines
{based on the
cost per
household
toilets)

¢. Conversion of
insanitary
latrines into
sanitary
latrines
(based on the
cost per
household
toilets)

Construction of
Community
toilets [NORM: 1
seat / 25 women
and 1 seat / 35
men] (based on
cost per seat)

Construction of
Public Toilets

[NORM: 1 seat /
50 women and 1
seat / 100 men
up to specified
numbers]{Based
on cost per seat)

Solid Waste
Management
(based on per
capita cost of
Rs.1500/ capita
may be
considered less
or more with
proper
justification in a
separate sheet)

Capacity
Building &
A&OE (5% on
Central share)

Public
Awareness &
[EC (15% on
Central share)

Total
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