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Executive Summary

A. Background

With the 74th amendment of the Constitution of India in 1992, municipal authorities in the country have been recognized as a third tier of government. The 12th schedule of the Constitution has laid down the functions envisaged to be performed by the municipal authorities; one among those functions is solid waste management.  It is an obligatory duty of municipal authorities in the country to keep cities/towns clean and provide a good quality of life to the citizens. 

However, the services provided by the municipal authorities are outdated, unscientific and inefficient.  Waste is generally disposed of by the citizens on the streets, drains, open spaces, water bodies, etc., which create in-sanitary conditions. Problems of solid waste management are growing with rapid urbanization, population growth and change in the lifestyle of the people. The situation is becoming critical with the passage of time.  The urban population in India has gone up five times in the last six decades. As per 2001 census, 285.35 million people live in urban areas and this figure is going up in the range of 25 to 35% every decade.  
Looking to the pathetic situation of Urban Infrastructure in the major cities in India, the Government of India has come forward to extend financial support linked with reforms to selected 63 cities of India under JNNURM. This is a major infrastructure development initiative undertaken by Government of India from December, 2005 to improve essential infrastructure in 35 one million plus cities, state capitals and certain important cities of India. The cities of Dehradun, Haridwar and Nainital of Uttarakhand State are included in this list of 63 cities. 
Uttarakhand, earlier known as Uttaranchal (from 2000 to 2006), became the 27th state of the Republic of India on November 9, 2000. Dehradun is the capital of Uttarakhand. It is also a rail-head and the largest city in the region. The capital city is facing a challenge of providing essential infrastructure to keep pace with population growth. Solid waste management is one among the major challenges faced by this city.
B. City Profile

The city has witnessed tremendous growth in the last 20 years. Because of its importance in educational sector and high international remittances, Dehradun enjoys a high per capita income. The city's transition into a large urban centre has been nothing less than phenomenal. Many National Institutes and Organizations such as ONGC, Survey of India, Forest Research Institute, Indian Institute of Remote Sensing, Indian Institute of Petroleum are located in the city. Some of the premier educational and Training Institutes like Indian Military Academy, RIMC (Rashtriya Indian Military College), Indira Gandhi National Forest Academy (IGNFA), Lal Bahadur Shastri National Academy of Administration (LBSNAA) etc are also established in Dehradun. It is a favoured tourist destination and attracts tourists, pilgrims and enthusiasts from various walks of life due to its serene environs.

Dehradun city has an area of 67.00 Sq. Kms and a population of 4,47,808 as per 2001 census. 

C. The present and projected population of the city as adopted under in Water Supply DPR for Dehradun already approved by Government of India is as under:-

	Year
	Permanent Population 
	Equivalent Floating and Institutional Population 
	Total Population

	2007
	717908
	71791
	789699

	2011
	823099
	82310
	905409

	2021
	1151932
	115193
	1267125

	2031
	1508461
	150846
	1659307

	2041
	1801864
	180186
	1982050


D. Infrastructure needs of rapid growing city 

City of Dehradun, after becoming the State Capital, has been growing rapidly but the infrastructure development is not in a position to keep pace with development. Solid waste management is among the key infrastructure that is substantially deficient. This detailed project report is therefore prepared to avail of the financial support from the JNNURM scheme to improve municipal solid waste management services in the city. 

E. Approach and methodology adopted for the preparation of DPR 

The Detailed Project Reports on Solid Waste Management is aimed at achieving 100% compliance to the Municipal Solid Waste (Management and Handling) Rules, 2000 that mandate seven essential steps to be taken by municipal authority which include storage of waste at source in a segregated manner, primary collection of waste from the door step, street sweeping on a daily basis, secondary storage in covered containers, transportation in covered vehicles, processing of organic matter through composting or waste to energy and disposal of waste at an engineered landfill. 

A concerted effort was made to ascertain the current scenario of solid waste management services, identify the deficiencies in the system through extensive site visits along with municipal officials and stakeholder consultations and suggest remedial measures to improve the level of services in terms of MSW Rules, 2000. The following deficiencies were noticed.  

F. Deficiencies in the existing system

Dehradun Municipal Corporation has an area of 67.00 Sq. Kms and a population of 4, 47,808 as per 2001 census and 789699 (2007) present population. The city generates about 257 MT/Day (2007) solid wastes and the average quantity of waste collected and transported to dump site at present is 155 MT/day. The quantity of waste generation is projected to reach 292.6 MT/Day by 2011 (Design Year).The present status of solid waste management in Dehradun is given as under:-

1. There is no system of storage of waste at source. Majority of the population throws the waste on the streets, drains, water bodies, etc. In few wards, the involvement of NGOs has started in the collection of waste directly from the households in an organised manner.

2. The segregation of waste at source is not practised at present.

3. There is no system of primary collection of waste from the doorstep, therefore citizens throw the waste on the streets and street sweeping has become the system of primary collection of waste yet all streets are not cleaned regularly. 

4. The condition of secondary storage of waste is very poor. Waste is deposited at several open sites. There are quite a large number of sites where secondary storage containers have been placed; but no synchronization is made between primary collection and secondary storage resulting in initial deposition of waste on the ground necessitating multiple handling of waste.

5. The existing transportation work is not scientifically designed. The Municipal Corporation has introduced some containers and dumper machines, but in most of the cases the waste is manually loaded in the containers/tractors/trucks due to lack of synchronization. 

6. The municipal authority does not have any facility for processing of municipal solid waste. The entire waste of the city is disposed of at the dumping ground untreated. 

7. The city does not have any engineered landfill nor has adequate land for scientific disposal of waste. They have a parcel of land located on Sahastra Dhara Road, where presently little over 155MT of mixed waste brought from the city is disposed every day. The waste is partly covered on a day to day basis. It is neither spread nor compacted resulting in unhygienic conditions and environmental degradation.
8. The institutional arrangement is poor. There is no place to mark the attendance of the work force at the ward level and for the supervisory staff to sit and work. There are no professional training and capacity building effort made to improve the performance of the supervisory staff. 

9. MSW Rules, 2000 framed by Government of India have been partially implemented in the city. The status of implementation of the Rules is assessed as under:-

Overall status of compliance of MSW Rules, 2000 in Dehradun
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G. Need of the Project

Dehradun city after becoming the State capital has been growing rapidly but the infrastructure development is not in a position to keep pace with development. 

Municipal Solid Waste Management in Dehradun is deficient in all components i.e. source segregation, primary collection, treatment, scientific disposal of waste. City has no system of treatment and disposal of waste, the entire waste generated every day is disposed of haphazardly at various places in the city.

The existing Solid Waste Management system lacks adequate infrastructure facilities to meet the norms stipulated in the MSW rules 2000. Dehradun city needs to immediately augment municipal solid waste management systems in the city to comply with Rules of Municipal Solid Waste (Management and Handling) Rules 2000. The present project has been prepared with a view to augment existing Solid Waste Management system by adopting integrated approach.
H. Stakeholder Consultations
1. Detailed consultations were held with the municipal commissioner, health officer and all the supervisory staff to understand their perception of solid waste management services and ascertain their views on the needs of system improvement 

2. In depth analysis of the technologies available for treatment and disposal of MSW was made to select an appropriate system for treatment of waste.

3. Ward-wise/city-wide data was collected on the number and type of manpower and machinery utilized for collection, storage, transportation, treatment and disposal of waste as well as the arrangements made for effective supervision of the delivery of service.  Analysis of the data was carried out with reference to norms of works prescribed for cost effective service delivery. 

4. An institutional assessment of existing capabilities of manpower, their work culture & effectiveness in providing service was undertaken. 

5. Financial aspects were critically reviewed the amount spent on sweeping, collection, transport and disposal systems and operation and maintenance costs were assessed. 

I. Studies and laboratory investigations of quality and quantity of waste generated in the city

With a view to ascertain the exact quantity of waste generated by households, shops and establishments and their physical and chemical characteristics, detail studies were undertaken after drawing representative samples from a large number of households, shops and establishments and also assessment of the entire waste generated in the city was carried out for a period of one month. 

The laboratory investigations were also carried on the samples drawn from various sites to ascertain physical and chemical characteristics of waste.

The principle findings were as under:- 
1. Dehradun being one among the JnNURM cites, CPCB had carried out a study through NEERI which revealed that Dehradun city generates 131 tonnes of waste per day. Out of which 51.4% waste is compostable, 19.6% is recyclable in nature and rest inert materials. 

2. According to the day to day record maintained by Dehradun Nagar Nigam, It is observed that they transport on an average 155MT waste per day. The DNN, however admits that they can transport only 60% of the waste regularly and rest oif the backlog is cleared through special drive carried out from time to time. This amounts to waste generation rate of about 210MT/Day.  
3. The consultants carried out independent studies to assess the quantities of wastes generated in the city and transported each day. These studies revealed the following:
Projected quantities of waste generation 

	Year
	2007 
	2011 

	Projected Population including equivalent floating population 
	789699


	905409

	Total  waste from residential areas/day in MT/day (calculated from waste generated from households -refer table no. 26 in the DPR)
	161.89


	185.61

	Commercial waste in MT/day
	46.67
	58.86

	Street Sweepings (better SWM systems will reduce the quantity of street sweepings)
	48.13
	48.13

	Total waste generation per day in MT
	256.69
	292.6

	Per capita waste generation Kgs/per day 
	0.357
	0.323


4. Category wise quantities of waste generated per day

	Items/Year
	2007 - Waste in MT/day
	Percentages

	Biodegradable waste 
	139
	54

	Recyclables
	64
	25

	Inert materials
	51
	20

	Construction waste
	3
	1


5. Chemical composition of waste 

	Moisture Content (%by mass)
	Organic Matter (% by mass)
	C/N Ratio
	Calorific Value (K Cal/Kg)

	38.125
	10.125
	18.445
	2035.25


J. Highlights of DPR 
The Detailed Project Report on Solid Waste Management is aimed at achieving 100% compliance to the Municipal Solid Waste (Management and Handling) Rules, 2000. The various steps to be taken by municipal authorities include storage of waste at source in a segregated manner, primary collection of waste from the door steps, street sweeping on a daily basis, secondary storage in covered containers, transportation in covered vehicles, processing of organic matter and disposal of waste at an engineered landfill. 

1. DPR envisages prohibiting littering of waste on the streets and advocates storage of waste at source in two separate bins, one for biodegradable waste and another for recyclables and non- biodegradable. Private sector shall be motivated to provide bins to the households to the extent possible in lieu of advertisement rights on the bins. However, to ensure success of the project, a minimal provision for dustbins has been kept in the DPR to help encourage BPL families to smoothly comply with MSW Rules and segregate and store waste at the household level.
2. It lays emphasis on mass awareness through IEC campaign to educate the citizens to segregate recyclable waste.

3. It proposes to introduce door to door collection from all households including slums & informal settlements, shops and establishments on a day to day basis. 

4. Special arrangements are proposed for the collection of hotel waste, garden waste and domestic hazardous waste. 

5. It insists on sweeping of streets in all residential and commercial areas everyday including Sundays and Public Holidays.

6. Out of the total 60 wards, 15 wards and main commercial streets are proposed to be made bin less in present DPR especially in congested localities and busy market places where finding space for placing bins is difficult. Here the waste collected from the doorstep will be directly transferred into vehicles and taken to transfer station. 

7. All open as well as masonry waste storage sites are proposed to be discontinued and be replaced by a set of green and black mobile containers meant for storage of organic and inert waste respectively, in conformity with MSW Rules 2000. 185 locations are identified for keeping twin bins in 45 wards leaving aside 15 bin less wards. 
8. All the waste generated in the city is proposed to be transported in covered hydraulic vehicles/containers on day to day basis avoiding multiple and manual handling of waste.

9. Construction of Ramp Model Transfer station with compactors and washing facility is proposed.
10. Given the technological options available for processing of municipal solid waste at the present juncture and keeping in view the composition of waste of Dehradun city, composting of biodegradable waste is proposed. It is proposed to set up a compost plant having 150 MT/day capacity.  

11. An engineered landfill of 50 MT/day capacity is designed to be constructed for the final disposal of rejects from the treatment plant and inert collected from the city at the site identified for Sanitary landfill.
12. Dehradun Nagar Nigam is in possession 20 Acres of land which has been proposed for setting up composting plant and construction of first cell of sanitary landfill for 5 years. Dehradun Nagar Nigam need to acquire additional 25 acres of land in vicinity of waste proposed treatment and disposal facility to meet the future requirements for next 20 years.

13. The DPR highlights the need of institutional strengthening & capacity building, addresses financial, legal, health and environmental aspects and provide an MIS system to monitor and evaluate the services from time to time. 
14. It advocates NGO participation in IEC and private sector participation in treatment and disposal of waste including management of sanitary landfill. The corporation may also associate with private sector for operation and maintenance of both the facilities in a professional manner once the project is implemented.
K. Project Components

The various components of Integrated Solid Waste Management systems have been worked out after detailed assessment of the existing deficiencies and mandatory requirement as per MSW Rules 2000. 

· Equipments, vehicles, tools, etc. to augment primary collection, street sweeping.

· Secondary storage containers to augment the secondary storage and help in direct transfer of waste to the waste processing station

· Covered hydraulic vehicles to improve the transportation of waste through covered containers to ensure direct transfer stations/treatment plants

· Construction of transfer station
· Construction of 150MT/day capacity composting plant with all necessary tools and equipments

· Development of 50MT/day capacity Engineered Sanitary Landfills for ensuring safe disposal of rejects. 

· IEC and capacity building programmes.

· Door to door collection through NGOs/RWAs/ Private Sector participation.  

· PPP to construct and operate the transfer station, treatment & disposal facilities.

L. Need of Vehicles and Equipment and Finances for putting the new system in place
	Sr No.
	Item of expenditure
	Qty Required
	Existing Qty
	Short fall
	Cost per unit
	Total Expenditure (in lakhs)

	1
	Two containers for storage of waste at source in separate manner (Two container for Low income groups and one for Low middle income groups)
	89021
	0
	89021
	50
	44.51

	2
	Motorised pick up tipper vehicles for door to door collection in 15 wards 
	35
	0
	35
	400000
	140.00

	3
	Containerized tricycles for door to door collection of waste from 45 wards
	840
	0
	840
	12000
	100.80

	4
	Containerized handcart for street sweepers
	1080
	0
	1080
	9500
	102.60

	5
	Litter bins
	500
	0
	500
	1500
	7.50

	6
	4 cubic metre green containers liftable by twin bin lifter machine
	203
	0
	203
	45000
	91.35

	7
	3 cubic metre black containers liftable by twin bin lifter machine
	203
	0
	203
	35000
	71.05

	8
	Dumper Placer Vehicles having twin bin lifting device with hyraulic cylinders and high pressure
	12
	0
	12
	1350000
	162.00

	9
	Front end Loaders 
	2
	0
	2
	1100000
	22.00

	10
	Large hauling vehicles for transporting biodegradable waste and inert waste to composting and landfill site respectively
	10
	0
	10
	2800000
	280.00

	11
	Asphalt/Concrete flooring under the bins
	185
	0
	185
	30000
	55.50

	12
	Compost plant of 150 M.T. /day with compund wall (Govt. contribution) 
	1
	0
	1
	48473932
	484.74

	13
	Construction of Sanitary Landfill site of 50 MT/Day capacity alongwith Equipments
	1
	0
	1
	59849826
	598.50

	14
	Construction of Ramp Model Transfer station with compactors and washing facility
	1
	0
	1
	16239997
	162.40

	15
	Shifting and Upgradation of Maintainence Workshop for repair and maintenance of Vehicles
	1
	0
	1
	5150000
	51.50

	 
	Capital Costs
	2374.45

	16
	Cost for establishing project implementation mechanism and for consultancy charges towards project preparation at 0.5% project cost
	11.87

	17
	Contingency (3% of Capital Costs in DPR)
	71.23

	Total Costs
	2457.55

	 
	 

	Reimbursables
	 

	1
	Public Awareness IEC, Training & Capacity Building/ Exposure Visits (1.5% of the Capital Costs)
	35.62

	2
	Cost of Preparation of Detailed Project Report (1.5% of Capital Costs in DPR)
	35.62

	3
	Monitoring, Supervision, Project Management Costs (5% of Capital Costs in DPR )
	118.72

	Total Reimbursables
	189.96


M. Need of funds to improve the existing systems proposed in the DPR

As per the estimates of the cost of procurement of tools, equipment, vehicles and construction of treatment and disposal facilities, the corporation would need Rs. 2457.55 lakhs to put the entire system in place as shown in the table above. As the time limit for implementing MSW Rules 2000 is already over in December, 2003, the corporation, therefore, need to procure all the tools, equipment, vehicles and construct treatment and disposal facility very expeditiously and put the system in place within a period of less than 2 years. 
Cost sharing under JnNURM

As the City of Dehradun is State Capital with a population smaller than 1 million and covered under JnNURM scheme, it is entitled to get 70% grants from Government of India, 20% grant from the State and find its own 10% to avail of the benefits.  The cost sharing would therefore, be as under.
	Cost of the project in Rs. Lakhs
	Cost sharing by Government of India (80%)
	Cost sharing by state government (10%)
	Cost sharing by municipal corporation (10%)

	2457.55
	1966.04
	245.76
	245.76


N. Need of manpower and supervisory staff 

· No additional sanitary workers need to be employed as there is surplus staff, however 800 part-time sanitary workers need to be appointed through NGOs/RWAs/Private Sector for door to door collection of waste and recover the cost of this service through levy of user fee/service charge.
· Supervisory staff needs to be strengthened to ensure adequate supervision on manpower and material used.

O. Financial Aspects
a. The existing cost on SWM services  

	Budget Head
	2004-05
	2005-06
	2006-07

	Sweepers
	57339019
	64704952
	82574081

	Workshop
	2418241
	2368021
	2958730

	Sanitary Inspector
	733307
	1060185
	722812

	Fuel
	3500000
	4000000
	5376038

	Maintenance
	950216
	1269964
	2497372

	Construction (12th FC)
	8648386
	0
	0

	Sanitation Equipments
	1078251
	3382650
	4871552

	Total
	74667420
	76785772
	99000585


The annual expenditure on Solid Waste Management is about 37% of the total expenditure incurred by the Municipal Corporation in the year 2006-07.

b. Finance for O & M

Whereas, the municipal corporation may find the financial support under the JnNURM scheme for capital investment; but it will have to find funds for maintaining the services in a sustainable manner and ensure that all the facilities created are maintained effectively and adequate funds are made available for the same. The corporation may therefore take financial discipline measures as suggested earlier and take measures of cost recovery as under. 
c. Cost recovery through user fees 

Now when door to door collection system is being introduced through private sector participation, it is essential to seriously consider the cost recovery for this personal service rendered.  This can be best done by levy of user fees from the beneficiaries by prescribing different rates for different categories of waste generators. The following rates are suggested.
	Category of beneficiary
	Number of Households
	Cost per unit
	Total Monthly Expense (in Rs. Lakhs)
	Monthly user fee rate
	Projected Recovery of user fees (Rs. In lakhs)

	BPL group households (7.6%)
	10011
	10
	1.00
	10
	1.00

	Low Income Group (46.8%)
	66362
	10
	6.64
	30
	19.91

	Households other than above Two categories (45.6)
	65427
	10
	6.54
	50
	32.71

	Vegetable and fruit markets (20 shops in each market)
	440
	30
	0.13
	100
	0.44

	Meat and Fish market (10 shops in each market)
	120
	30
	0.04
	100
	0.12

	Hotels and Restaurants
	420
	100
	0.42
	300
	1.26

	Factories 
	58
	30
	0.02
	200
	0.12

	Shops and Offices
	6758
	30
	2.03
	100
	6.76

	Total
	16.81
	 
	62.32

	Per Year
	201.7536
	 
	747.8064

	Per Year Revenue
	546.0528


d. Revenue from compost plant
	Particulars
	YEAR 1
	YEAR II
	YEAR III
	YEAR IV
	YEAR V

	Profit (Rs. in Lakhs)
	55.28
	74.99
	96.07
	110.39
	125.34


e. Sustainability 

	Sr. No.
	Year
	2009-10
	2010-11
	2011-12
	2012-13
	2013-14

	 
	 
	 

Rs. in Lakhs

	A
	Surplus with DNN from User Fees
	163.82
	180.20
	198.22
	218.04
	239.84

	B
	Surplus from Compost plant
	55.28
	74.99
	96.07
	110.39
	125.34

	C
	Projected Revenue from Tax Sources 
	400
	440
	484
	533
	586.3

	D= A+B
	Total Income
	619.10
	695.19
	778.29
	861.43
	951.48

	E
	Repair & Maintenance 
	19.77
	29.65
	39.54
	49.42
	49.42

	F
	Fuel Cost
	65.63
	72.19
	79.41
	87.35
	96.08

	G
	Salary- Sanitary Workers 
	862.56
	819.43
	778.46
	739.53
	702.56

	I=E+F+G
	Total Expenditure
	947.95
	921.27
	897.40
	876.30
	848.06

	J
	Dependence on SFC Grants/other State funds
	-328.86
	-226.08
	-119.11
	-14.87
	+103.42


Note: - The establishment cost need to be kept under a check by stopping the recruitment, not filling the vacancies and adjusting the wage rise from the savings that may accrue due to positions falling vacant
The Municipal Corporation would be in a position to spare funds from third year onwards for meeting the replacement cost of the tools and equipment at the end of their useful life.
P. Implementation Schedule

	Activity
	June - Sept 08
	Oct-Dec 08
	Jan09-March 09
	April 09-June09
	July09-Nov 09
	Dec O9

	Preparation of tender documents, invitation of EoIs, shortlisting of parties
	 
	 
	 
	 
	 
	 

	IEC activities, Training and capacity building of staff, NGOs, RWAs 
	 
	 

	Invitation of tehnical proposal, evaluation and selection of parties
	 
	 
	 
	 
	 
	 

	Negotiation of terms, finalisation of contracts, and awarding of contracts
	 
	 
	 
	 
	 
	 

	Procurement of equipments, site development, etc. 
	 
	 
	 
	 
	 
	 

	Construction of transfer station, treatment and sanitary landfill site
	 
	 
	 
	 
	 

	Commissioning of treatment and disposal facilities
	 
	 
	 
	 
	 
	 


Q. Conclusion

The financial support from the Government of India and the State Government, if received as per this DPR will go a long way in improving health and sanitation in the city of Dehradun and would improve the quality of life of the citizens as well as protect the environment and reduce green house gases and global warming
Chapter 1 Introduction
With the 74th amendment of the Constitution of India in 1992, municipal authorities in the country have been recognized as a third tier of government. The 12th schedule of the Constitution has laid down the functions envisaged to be performed by the municipal authorities; one among those functions is solid waste management.  It is an obligatory duty of municipal authorities in the country to keep cities/towns clean and provide a good quality of life to the citizens. However, the services provided by the municipal authorities are outdated and very inefficient.  Domestic, commercial, biomedical and variety of toxic and domestic hazardous wastes are generally disposed off by the citizens on the streets, drains, open spaces, water bodies, etc., causing serious problems of health and environment.  Problems of solid waste management are growing with rapid urbanization and change in the lifestyle of the people. The situation is becoming critical with the passage of time.  The urban population in India has gone up five times in the last six decades.  As per 2001 census, 285.35 million people live in urban areas in the country which accounts for 27.78% of India's population.

1.1 Magnitude of the Problem of Solid Waste Management
India has 4378 cities and towns which generate waste in the range of 0.2 kg and 0.6 kg per capita per day amounting to 1,15,000 MT of waste per day i.e. 42 million metric tons annually. As per the estimate of The Ministry of Urban Development, the 423 class-1 cities alone account for 72.5% of the total waste generated in the urban areas as shown in Table below.

Table 1. Waste generation in cities and towns in India
	Types of cities
	Tones/day
	% of total garbage

	The 7 mega cities
	21100
	18.35

	The 28 metro cities
	19643
	17.08

	The 388 class-1 towns
	42635
	37.07

	Total
	83378
	72.50


The Energy Research Institute (TERI) has estimated that the waste generation will exceed 260 million tons by 2047 which speaks volumes of the problems that urban areas are going to face in coming decades in managing their waste.

1.2 Urbanization in the State of Uttarakhand
Uttarakhand, earlier known as Uttaranchal (from 2000 to 2006), became the 27th state of the Republic of India on November 9, 2000. In January 2007, the name of the state was officially changed from Uttaranchal to Uttarakhand, according to the wishes of a large section of its people. The capital of Uttarakhand is Dehradun which is also a rail-head and the largest city in the region. 

The capital city is facing a challenge of providing essential infrastructure to keep pace with population growth. Solid waste management is one among the major challenges faced by this city.
1.3 Launch of JnNURM
This is a major infrastructure development initiative undertaken by Government of India from December, 2005 to improve essential infrastructure in 35 one million plus cities, state capitals and certain important cities of India (63 cities). The cities of Dehradun, Haridwar and Nainital of Uttarakhand State are included in this list of 63 cities. It is envisaged to invest Rs. 100000crores over a period of 7 years.  

The JnNURM consists of two sub missions: 

(1) Urban infrastructure and governance and 

(2) Basic service to the urban poor.  

It believes that in order to make cities work efficiently and equitably, it is essential to create incentives and support urban reforms at state and city level, develop appropriate enabling and regulatory framework, enhance the creditworthiness of municipalities and integrate the poor with the service delivery system.

The JnNURM aims at i) encourage cities to initiate steps to bring about improvement in the existing service levels in a financially sustainable manner, and ii) encourage cities to initiate steps to bring about improvements of existing levels in a financially sustainable manner.

1.4 Objectives
The Primary Objective of the JnNURM is to create economically productive, efficient, equitable and responsive cities.  In line with this objective, the mission focuses on:

· Integrated development of infrastructure services;

· Securing linkages between asset creation and maintenance for long run project sustainability

· Accelerating the flow of investment into urban infrastructure services.

· Planned development of cities including the peri-urban areas, outgrowths and urban corridors

· Renewal and re-development of inner city areas

· Universalization of urban services so as to ensure their availability to the urban poor.

The mission on urban infrastructure and governance covers solid waste management as one of the important components.  

1.5 Status of Solid Waste Management in Urban Areas
Looking to a very pathetic situation of solid waste management in the country, the Ministry of Environment & Forest has notified Municipal Solid Waste (Management & Handling) Rules 2000 under the Environment Protection Act 1986. According to these rules, all the municipal authorities were expected to improve solid waste management practices in terms of aforesaid rules by December, 2003.  But, the situation did not improve as expected for want of adequate technical know-how and lack of human and financial resources.  A study of 128 class-1 cities undertaken to assess the situation revealed the position as under.

Compliance with MSW Rules 2000 as on 1st April, 2004
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1.6 Financial Support to Improve SWM Services
To improve the situation, Government of India sanctioned 2500 Crores exclusively for solid waste management from the 12th Finance Commission grants which supported state governments and municipal authorities to some extent to improve Solid Waste Management services. However, with the launching of JnNURM, the solid waste management has got a big boost in 63 cities covered under JnNURM as a provision of 100000 crores has been made to improve urban infrastructure in these cities.

1.7 Study of JnNURM Cities
To help JnNURM cities, the Central Pollution Control Board commissioned a study on the status of Solid Waste Management through National Environmental Engineering Institute, Nagpur. That report has observed that initiatives for collection of waste from house-to-house and its source  segregation has been undertaken in only 7 cities, privatization of transportation of waste has been done in 11 cities and waste processing facilities have been set up in 15 cities. Out of these, ten waste processing facilities are based on composting and one of these composting facilities has provision for energy recovery technology.  None of the cities is having proper sanitary landfill site. Uncontrolled dumping of MSW has been observed in almost all the cities except one. Leachate collection is being practiced in only two cities and landfill gas collection in only one city.

In many cities, bio-medical waste (BMW) is getting mixed with MSW and Slaughterhouse waste is not managed properly and is dumped at landfill site along with MSW.

Studies have revealed that waste generation rate varies between 0.12 and 0.60 kg per capita per day.  Analysis of physical composition indicates that total compostable matter in the waste is in the range of 40 to 60 percent while recyclable fraction is observed between 10 and 25 percent.  The moisture content in the MSW varies from 30 to 60 per cent while the C:N ratio in the range of 20-40.

Dehradun being one among the JnNURM cites, CPCB has carried out a study which has revealed that Dehradun city generates 131 tonnes of waste per day. Out of which 51.37% waste is found compostable and 19.58% is recyclable. 

This detailed project report is now prepared to avail of the Government of India and state government grants under JnNURM scheme to improve Solid Waste Management services in the city of Dehradun.
1.8 Key Issues and Deficiencies identified by CDP
The major issue of the SWM is non-compliance of the Municipal Solid Waste (Management and Handling) Rules, 2000 by the DNN. DNN has failed to comply with the rules in all aspects of SWM i.e. Collection, Storage, Transportation, Processing, Disposal of MSW of the city and Institutional Reform. DNN has prepared an Action Plan for SWM for Dehradun City to comply with an order of the Honourable Supreme Court, but implementation of the action plan is still awaited. Other important issues along with the deficiencies in the present SWM system highlighted in CDP are as follows:-

a. Lack of reliable data on characteristics and quantity of waste 

b. Lack of segregation of waste at source.

c. Irregular, ineffective and inefficient primary collection system. A significant part of the waste is left unattended. 
d. Community involvement and private participation by forming MSS and outsourcing a small part of the city to private agencies for primary collection of waste, a lot of improvement is necessary in the level of services. 
e. SW transportation system lacks proper routing of vehicles for transportation of waste to the disposal site, inadequate and upgraded vehicle and equipment, modern record keeping and communication facilities

f. A part of the solid waste generated is disposed into open lands, streets, surface drains; hill slopes etc and sometimes burnt in open causing health hazards, public nuisance and degradation of environment and aesthetics. 

g. Under the present SWM activities manual handling of waste is involved starting from collection up to the disposal of waste. During the process, the sanitary workers are exposed to the waste. No protective measures have been taken for safety, health and hygiene of these workers who are vulnerable to the health hazards. 
h. No major initiatives have been taken so far by the DNN to educate people on the ill-effects of haphazard disposal of solid waste. 
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Traditional Tricycles without bins   

City Profile
Dehradun is the capital city of the Uttarakhand state (earlier called Uttaranchal) and the headquarters of Dehradun District. The district is surrounded by the Himalayas in the north, Shivalik Hills in the south, the river Ganga in the east, and the river Yamuna in the west. The water divide of Ganga and Yamuna passes through the city. 

The city has witnessed tremendous growth in the last 20 years. Because of its educational background and high international remittances, Dehradun enjoys a high per capita income, which in dollar terms hovers close to $1800 (national average $800). The city's transition into a large urban centre has been nothing less than phenomenal. Dehradun is in a middle of a commercial boom which is amplified by the establishment of various SEZ (special economic zones) throughout the city. Right from IT parks to specifically built industrial belts have proved to be a haven for industrialists of national and international repute.

Dehradun, the capital of the newly formed state of Uttaranchal is one of the 3 towns of Uttaranchal listed under the Jawaharlal Nehru National Urban Renewal Mission (JNNURM). The city requires substantial investment to upgrade, expand and provide new infrastructure to meet the growing demand rapid pace of urbanization and fast rate of population growth. The current rate of decadal growth is nearly 40 percent, which is likely to continue until the population stabilizes at a lower rate of growth. This City Development Plan (CDP) is intended to provide a perspective for development for the next 25 years, keeping in view longer term growth until the year 2036.

The headquarters of many National Institutes and Organizations such as ONGC, Survey Of India, Forest Research Institute, Indian Institute of Petroleum are located in the city. Some of the premier educational and Training Institutes like Indian Military Academy, RIMC (Rashtriya Indian Military College), Indira Gandhi National Forest Academy (IGNFA), Lal Bahadur Shastri National Academy of Administration (LBSNAA) etc are also there in Dehradun. Natural environment is one of the most prized elements of this city, being situated in the beautiful Doon valley. The demands and challenges of development and preservation of its rich natural environment require to be met concurrently.
Topography and Natural Resources

The Doon Valley has the Himalayas to its north, the Shivalik range to its south, the sacred river Ganga to its east and the river Yamuna to its west.  The city of Dehradun is surrounded by river Song on the east, river Tons on the west, Himalaya ranges on the north and Sal forests in the south. 
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The Doon Valley is situated between the two most important rivers of India. i.e. Ganga and Yamuna, located in a picturesque setting. Dehradun is surrounded by dense forest all around and number of streams and canals dissect the city in the north-south direction. The high hills in the east and north and Sivaliks in the south give an interesting topographical setting to the city. All the hill ranges around Dehradun (except the Sivaliks) are rich in lime stone reserves.  Nestled in a wide and thickly forested valley of the Sivalik ranges, Dehradun is famous for its fruit orchards such as leechis and mangoes. Forest products play an important role in the economy of the Dehradun district.
Historical Background

The name Dehradun is a combination of two words "Dehra" which means Camp and "Dun" which means valley. Its history goes back to the 17th century. It was annexed by the British in 1815 and had been one of their favourite places due to its location and climate. 
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During the Rai days, the town became a major academic and research centre and a base for the Indian Military Academy and the Survey of India. There are also several prestigious boarding schools including the Doon School, India's one of the most exclusive private school. 

The growth and development of the city was further accelerated with the establishments of two military cantonments in 1872 and 1908. The development of the tea industry and the extended operations of the forest department, the growth of Dehra as a cantonment and as a retreat for well-to-do pensioners, the establishment of Chakrata, the increasing population of Mussoorie and Landour and the opening up of the railway in 1900 have all contributed towards the great advancement in material prosperity and development of Dehradun. During the post independence period, the city has registered an unprecedented growth in its population as well as area. Establishments of large scale industries e.g. Amitabh Textile Mills ltd in 1960, Miniature Bulb industries of India in 1958, Bengal Immunity in 1969, Doon Valley Combers in 1962, Indian Woollen Textile Mills in 1966, Raj Narain Flour Mills in 1964 and a number of other small scale industries and banks have greatly triggered the growth of the city. Till 1960, there has been no effort to channelise the haphazard growth of the city. For planning, regulation and control of developmental activities, Dehradun Regulated Area was declared in 1963 under the provision of UP Regulation of Building Operations Act, 1958. 

Climate

[image: image14.jpg]


Dehradun is situated at an altitude of 2,200 feet above sea level. Dehradun enjoys a salubrious climate due to its location in the hilly part of the state. During the summer months, the temperature ranges between 36°C and 16.7° C. The winter months are colder with the maximum and minimum temperatures touching 23.4°C and 5.2° C respectively. Dehradun experiences heavy to moderate showers during late June to mid-August. Most of the annual rainfall of about 2000mm in the district is received during the months from June to September, July and August being the rainiest months in the season.

City and its Surroundings

Nestled in Doon Valley, Dehradun has several attractions, many of which are academic institutions and research centres of national importance. 

Institutional Attractions

Many institutions of national importance like the Forest Research Institute; Oil and Natural Gas Commission; Indian Military Academy; Indian Institute of Petroleum, Indian Institute of Remote Sensing, Zoological Survey of India, Wadia Institute of Himalyan Geology and Survey of India, National Institute of Visually Handicapped etc are located in Dehradun. 

Tourist Attractions

Dehradun, the headquarters of the district is visited by a large number of tourist every year, many of them en-route to Mussoorie. There are a number of places worth-seeing in Dehradun and its surroundings in terms of their tourism attractions such as Gurudwara temple, Sahastradhara, Robbers Cave, Dakpatthar, Tapkeshwari Mahadeo temple, Malsi Deer Park, Raipur spring, etc. 

Jhanda Fair is held every year at the historic Guru Ram Rai Darbar in Dehradun City in memory of the Guru.

Kalsi is an archaeological site situated close to River Yamuna on the way from Dehradun to the hill station of Chakrata. 

Rajaji National Park is situated at the edge of the sprawling Dehradun valley, was founded in 1966 and spreads over an area of about 820 sq. km. Nestled in a lush valley of the Sivalik Range, the park is an ideal holiday resort with its many picnic spots and excursion sites for the nature lover. Rajaji National Park is one of the most famous national parks of India. 

Linkages and Connectivity

Dehradun is well connected by road to New Delhi and other major towns in north India. Road distances to some important centres in the region are: Delhi 255 km; Chandigarh 130 km; Haridwar 54 km; Mussoorie  34 km;  Rishikesh 43 km; Agra 382 km; Shimla 221 km; Yumnotri 279 km; Kedarnath 270 km; Nainital 297 km. The city is well connected by daily direct trains coming in from Delhi, Calcutta, Mumbai, Varanasi, Lucknow and other places. The nearest airport from Dehradun is the Jolly Grant Airport situated on the outskirts of the town, around 25 km away from the city. 

2.1 Area & Population
Dehradun city has an area of 67.00 Sq. Kms and a population of 4,47,808 as per 2001 census. The wardwise details of population, area and compostion of SCs, STs in each ward are given in the table below:-
Table 2. Area and Population

	Ward No.
	Location
	Pop as per census 2001
	Area in Sq Km
	SCs
	STs

	1
	Rajpur Road
	11389
	5.38
	833
	58

	2
	Sahastra Dhara Road
	8686
	4.30
	2974
	27

	3
	Arya Nagar
	10729
	1.60
	809
	4

	4
	D L Road
	9178
	0.33
	4569
	61

	5
	Rishpana
	7670
	0.24
	2627
	21

	6
	Man Singh Wala
	7755
	1.72
	1101
	37

	7
	Karanpur
	8022
	0.90
	503
	31

	8
	Adhoiwala
	17028
	2.43
	2575
	56

	9
	Dalan Wala (North)
	8403
	0.98
	1399
	27

	10
	Dalan Wala (South)
	11310
	2.00
	1548
	38

	11
	Rajeev Nagar
	13681
	1.88
	1164
	57

	12
	Nehru Colony Dharampur
	9913
	0.39
	443
	20

	13
	Ajibpur Kadorpuram
	18023
	4.41
	1518
	105

	14
	Bhandari Bagh
	9902
	5.3
	380
	32

	15
	Majara
	13460
	2.77
	2491
	21

	16
	Nirjanpur
	16573
	3.27
	1690
	35

	17
	Kawanla
	15091
	1.68
	1410
	157

	18
	Vasant Vihar
	11666
	2.99
	645
	173

	19
	Maharani Bagh
	12258
	1.95
	643
	133

	20
	Ballupur
	7428
	1.01
	485
	44

	21
	Kaulagarh
	7915
	1.73
	901
	38

	22
	Rajendra Nagar
	8138
	1.66
	695
	25

	23
	Shri Dev Suman Nagar
	8118
	0.40
	655
	39

	24
	Idgah
	11823
	1.02
	943
	51

	25
	Kanwli Road
	7521
	0.30
	1833
	23

	26
	Gandhi Gram
	12080
	0.52
	950
	9

	27
	Lakhman Chowk
	7257
	0.33
	2105
	12

	28
	Patel Nagar
	7487
	1.73
	310
	21

	29
	Lakhhi Bagh
	7222
	0.60
	660
	-

	30
	Ritha Marg
	6990
	0.26
	250
	72

	31
	Jhanda Mohalla
	7853
	0.28
	165
	-

	32
	Indra Nagar
	6764
	0.24
	2527
	17

	33
	Khudbuda
	8105
	0.18
	469
	-

	34
	Tilak Road
	7779
	0.28
	237
	-

	35
	Lunia Mohalla
	7352
	0.27
	297
	13

	36
	Dhamawala 
	7804
	0.28
	104
	23

	37
	Chander Nagar
	8758
	1.07
	1244
	28

	38
	Race Course South
	13965
	0.83
	1355
	48

	39
	Race Course North
	8945
	1.15
	771
	31

	40
	M K P
	10124
	1.16
	429
	44

	41
	Chakhuwala
	7737
	0.37
	867
	42

	42
	Bakrawala
	8199
	0.91
	196
	36

	43
	Indra Colony
	8257
	0.41
	3297
	90

	44
	Vijay Colony
	8244
	1.68
	2163
	96

	45
	Salawala
	7644
	1.69
	475
	76

	
	Total
	440246
	64.88
	53696
	1971


Ward no. 2, 4, 5, 15, 25, 43 are having high population of Scehdule castes and Ward Number 30 and 40 are charcterised by high minority groups. These wards shall be given appropriate attention in the DPR.

2.2 Slums and Informal Settlements  
According to Recent Survey carried in the city, the total number of slums and informal settlements in Dehradun Nagar Nigam (DNN) area is 102 with a total population of 2,13,602. All these slums are recognised by the DNN. There are about 16,917 households in these slums with an average household size of 7.1. It has been observed that poor and low income settlements in the town are usually settled along the river or drain. 
2.3 Details of Households and Establishments 
Table 3. Details of households and establishments 

	Type of building
	No.

	Residential
	77,500

	Shops and offices
	6,758 

	Factories, workshops, work sheds
	58

	Total
	84,316


Source: Health officers and sanitary supervisors, seems underestimate in terms of number of dwellings and gross underestimation in terms of number of commercial establishments. For the purpose of DPR, taking into consideration 5 member family norm, number of households could be put at 143000. 
The corporation sources have stated that after the merger of new areas in the municipal limit of Dehradun in 1999, no survey of the properties added in the city limits has been undertaken and the rough estimates is that the properties not taken on municipal records are almost equal to the properties on records. On view of this clarification it is safe to assume the above figure for the purpose of providing SWM services. 
2.4 Vegetables and Fish Markets  
There are 20 vegetable, 5 fruits, 10 meat and 3 fish markets in the city of Dehradun as shown in the table below:-
Table 4. Ward wise details of Vegetable and Fish Markets 

	Ward No.
	Location
	No. of Vegetable Markets
	No. of Fruit Markets
	No. of Meat Markets
	No. of Fish Markets

	1
	Rajpur Road
	2
	1
	7 shops
	nil

	2
	Sahastra Dhara Road
	nil
	nil
	3 shops
	nil

	3
	Arya Nagar
	1
	nil
	nil
	nil

	4
	D L Road
	nil
	nil
	nil
	nil

	5
	Rishpana
	1
	nil
	4 shop
	nil

	6
	Man Singh Wala
	nil
	nil
	nil
	nil

	7
	Karanpur
	1
	nil
	nil
	nil

	8
	Adhoiwala 
	nil
	nil
	nil
	nil

	9
	Dalan Wala (North)
	nil
	nil
	nil
	nil

	10
	Dalan Wala (South)
	nil
	nil
	nil
	nil

	11
	Rajeev Nagar
	nil
	nil
	nil
	nil

	12
	Nehru Colony Dharampur
	nil
	nil
	nil
	nil

	13
	Ajibpur Kadorpuram
	nil
	nil
	nil
	nil

	14
	Bhandari Bagh
	3
	1
	3 shops 1 slaughter house
	nil

	15
	Majara
	nil
	nil
	nil
	nil

	16
	Nirjanpur
	nil
	nil
	nil
	nil

	17
	Kawanla
	nil
	nil
	nil
	nil

	18
	Vasant Vihar
	2
	nil
	nil
	nil

	19
	Maharani Bagh
	10 shops
	nil
	nil
	nil

	20
	Ballupur
	nil
	nil
	nil
	nil

	21
	Kaulagarh
	15
	1
	4
	1

	22
	Rajendra Nagar
	20 shops
	nil
	nil
	nil

	23
	Shri Dev Suman Nagar
	nil
	nil
	nil
	nil

	24
	Idgah
	2 shops
	2 shops
	nil
	nil

	25
	Kanwli Road
	nil
	nil
	nil
	nil

	27
	Lakhman Chowk
	nil
	nil
	NIL
	nil

	28
	Patel Nagar
	nil
	nil
	1
	nil

	29
	Lakhhi Bagh
	nil
	nil
	nil
	nil

	30
	Ritha Marg
	nil
	nil
	nil
	nil

	31
	Jhanda Mohalla
	1
	nil
	nil
	nil

	32
	Indra Nagar
	nil
	nil
	nil
	nil

	33
	Khudbuda
	nil
	nil
	nil
	nil

	34
	Tilak Road
	nil
	nil
	nil
	nil

	35
	Lunia Mohalla
	nil
	1
	1
	4

	36
	Dhamawala 
	1
	nil
	nil
	nil

	37
	Chander Nagar
	nil
	nil
	nil
	nil

	38
	Race Course South
	nil
	nil
	nil
	nil

	39
	Race Course North
	nil
	nil
	nil
	nil

	40
	M K P
	1
	nil
	1
	nil

	41
	Chakhuwala
	nil
	nil
	nil
	nil

	42
	Bakrawala
	nil
	nil
	nil
	nil

	43
	Indra Colony
	nil
	nil
	nil
	nil

	44
	Vijay Colony
	2
	1
	2
	1

	45
	Haathi Badkala/Salawala
	1
	nil
	nil
	nil


2.5 Hotels & Restaurants 
There are 128 hotels and guest houses and 300 restaurants in the city making a total of 428, which generate large quantities of bio degradable waste.
2.6 Political and Administrative Set-up
The city of Dehradun has an elected body. Ward numbers have been recently increased to 60. Each ward elects one councilor who collectively form a municipal corporation headed by Mayor which governs the affairs of the city through the officers and staff of the corporation headed by the Mukhya Nagar Adhikari (MNA). This elected body performs its functions within the broad framework of the Municipal law governing the state local authorities. The municipal administration is headed by the MNA in Dehradun.  The MNA is assisted by various heads of departments and subordinate staff to perform the duties of the municipal authorities. The principal duties include sanitation, health, repair and construction of roads, construction & maintenance of surface drains street lightings etc. The function of solid waste management is looked after by the health officer assisted by sanitary inspector. 

The Dehradun Nagar Nigam (DNN) was established in the year 1998 under the Uttar Pradesh Nagar Nigam Act, 1959. However the state is in the process of drafting a bill for Uttarakhand. The governance structure of DNN is divided into two wings viz., elected wing and administrative wing. 
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The Corporation consists of 60 elected members from 60 wards. The Mayor, who is elected directly by the people at large of Dehradun, is the Chairperson of the whole body – the Corporation. The Deputy Mayor is elected by the elected members of the Corporation. The organization structure of DNN is depicted in the figure below:
Solid Waste Management Department 

The solid waste management department has the onerous duty of keeping the city clean by organizing collection, transportation and disposal of solid waste. The systems adopted are inefficient and outdated. There is no arrangement for solid waste collection from the door step. The residents, therefore, dump waste openly on street or in river or in drain or down the hill slope. Many have appointed private sweepers for cleaning and pay them monthly, or waste disposal is done by self. 

The solid waste management Department is looked after by health department headed by the municipal health officer. Sanitary officer, inspectors and supervisors work under the Health Officer. Every ward has a supervisor who has sanitary workers under him. The total strength of sanitary staff is 1340 out of which 455 persons have been engaged on a special project called Mohalla Swachata Samitis. The Organization Structure of the health department is given above.
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2.7 Deployment of Sanitation Workers and Supervisors
The deployment of manpower at the ward level is planned by sanitary inspectors and the ward supervisors are deployed by the corporation as per local needs. The present deployment of sanitary workers in Dehradun as reported by ward supervisors is given below:-

Table 5. Ward Wise Details of Sanitation Workers and Supervisors in Dehradun
	Ward No.
	Location
	Pop as per census 2001
	Permanent
	Temporary
	Daily Wages
	Substitute Workers (Swacha Samiti)
	Total
	Sanitary Inspectors
	Sanitary Supervisor
	Others If Any
	For Street Sweeping
	For 
Drain Cleaning
	For Transportation

	1
	Rajpur Road
	11389
	13
	5
	nil
	10
	28
	1
	NIL
	NIL
	28
	NIL
	NIL

	2
	Sahastra Dhara Road
	8686
	10
	NIL
	4
	10
	24
	1
	NIL
	NIL
	8
	3
	3

	3
	Arya Nagar
	10729
	9
	5
	Nil
	10
	24
	NIL
	1
	NIL
	35
	NIL
	NIL

	4
	D L Road
	9178
	17
	NIL
	2
	10
	29
	NIL
	1
	NIL
	29
	NIL
	NIL

	5
	Rishpana
	7670
	11
	3
	Nil
	Nil
	14
	Nil
	1
	NIL
	14
	NIL
	NIL

	6
	Man Singh Wala
	7755
	10
	5
	Nil
	Nil
	15
	NIL
	1
	NIL
	15
	NIL
	NIL

	7
	Karanpur
	8022
	15
	NIL
	2
	10
	27
	NIL
	1
	NIL
	27
	NIL
	NIL

	8
	Adhoiwala
	17028
	
	
	
	
	
	
	
	
	
	
	

	9
	Dalan Wala (North)
	8403
	13
	NIL
	3
	10
	26
	NIL
	1
	NIL
	26
	NIL
	NIL

	10
	Dalan Wala (South)
	11310
	15
	NIL
	2
	10
	27
	NIL
	1
	NIL
	27
	NIL
	NIL

	11
	Rajeev Nagar
	13681
	8
	NIL
	7
	10
	25
	NIL
	1
	NIL
	25
	NIL
	NIL

	12
	Nehru Colony Dharampur
	9913
	17
	NIL
	6
	10
	33
	NIL
	1
	NIL
	33
	NIL
	Nil

	13
	Ajibpur Kadorpuram
	18023
	12
	NIL
	7
	10
	29
	NIL
	1
	NIL
	29
	NIL
	NIL

	14
	Bhandari Bagh
	9902
	11
	4
	3
	10
	28
	NIL
	1
	NIL
	28
	nil
	NIL

	15
	Majara
	13460
	6
	NIL
	9
	10
	25
	NIL
	1
	NIL
	25
	NIL
	NIL

	16
	Nirjanpur
	16573
	4
	NIL
	9
	10
	23
	NIL
	1
	NIL
	23
	NIL
	NIL

	17
	Kawanla
	15091
	5
	NIL
	8
	Nil
	13
	NIL
	1
	NIL
	13
	15
	2

	18
	Vasant Vihar
	11666
	7
	NIL
	8
	10
	25
	NIL
	1
	NIL
	25
	NIL
	NIL

	19
	Maharani Bagh
	12258
	13
	NIL
	4
	Nil
	17
	1
	1
	NIL
	10
	11
	NIL

	20
	Ballupur
	7428
	8
	11
	nil
	10
	29
	1
	1
	NIL
	29
	NIL
	NIL

	21
	Kaulagarh
	7915
	9
	NIL
	4
	10
	23
	
	
	
	23
	10
	4

	22
	Rajendra Nagar
	8138
	11
	NIL
	5
	10
	26
	NIL
	NIL
	NIL
	26
	NIL
	NIL

	23
	Shri Dev Suman Nagar
	8118
	10
	NIL
	4
	10
	24
	NIL
	1
	NIL
	24
	NIL
	NIL

	24
	Idgah
	11823
	10
	9
	nil
	10
	29
	1
	NIL
	NIL
	29
	NIL
	NIL

	25
	Kanwli Road
	7521
	16
	1
	nil
	10
	27
	1
	1
	NIL
	40
	NIL
	NIL

	26
	Gandhi Gram
	12080
	
	
	
	
	
	
	
	
	
	
	

	27
	Lakhman Chowk
	7257
	10
	NIL
	3
	10
	23
	NIL
	1
	NIL
	23
	NIL
	NIL

	28
	Patel Nagar
	7487
	17
	15
	nil
	10
	27
	NIL
	1
	NIL
	27
	NIL
	NIL

	29
	Lakhhi Bagh
	7222
	16
	NIL
	1
	10
	27
	NIL
	1
	NIL
	27
	NIL
	NIL

	30
	Ritha Marg
	6990
	12
	NIL
	1
	10
	23
	1
	1
	NIL
	23
	NIL
	NIL

	31
	Jhanda Mohalla
	7853
	15
	nil
	2
	10
	27
	1
	1
	NIL
	27
	NIL
	NIL

	32
	Indra Nagar
	6764
	16
	NIL
	1
	10
	27
	1
	1
	NIL
	27
	NIL
	NIL

	33
	Khudbuda
	8105
	10
	NIL
	1
	10
	21
	NIL
	1
	NIL
	21
	NIL
	NIL

	34
	Tilak Road
	7779
	14
	NIL
	3
	10
	27
	NIL
	1
	NIL
	27
	NIL
	NIL

	35
	Lunia Mohalla
	7352
	16
	nil
	nil
	10
	26
	NIL
	1
	NIL
	26
	NIL
	NIL

	36
	Dhamawala 
	7804
	9
	NIL
	6
	10
	25
	1
	1
	Nil
	15
	10
	NIL

	37
	Chander Nagar
	8758
	
	
	
	
	
	
	
	
	
	
	

	38
	Race Course South
	13965
	
	
	
	
	
	
	
	
	
	
	

	39
	Race Course North
	8945
	14
	NIL
	3
	10
	27
	1
	1
	Nil
	27
	NIL
	Nil

	40
	M K P
	10124
	20
	NIL
	5
	10
	35
	NIL
	1
	NIL
	35
	NIL
	NIL

	41
	Chakhuwala
	7737
	14
	NIL
	7
	10
	31
	NIL
	1
	NIL
	31
	NIL
	NIL

	42
	Bakrawala
	8199
	15
	NIL
	1
	10
	26
	NIL
	1
	NIL
	26
	NIL
	NIL

	43
	Indra Colony
	8257
	11
	NIL
	4
	10
	25
	1
	1
	NIL
	15
	10
	NIL

	44
	Vijay Colony
	8244
	15
	5
	3
	10
	33
	NIL
	NIL
	1
	33
	NIL
	NIL

	45
	Salawala
	7644
	11
	8
	nil
	10
	29
	Nil
	1
	NIL
	29
	NIL
	NIL

	
	Total
	440246
	495
	71
	128
	370
	1049
	12
	35
	1
	1030
	59
	9


Chapter 3 Approach and Methodology

The government of India has identified 63 cities for extending financial support for the improvement of urban infrastructure; this list includes three cities of Uttarakhand State namely Dehradun, Haridwar and Nainital. None of these cities is above one million and  yet have been selected under the JnNURM scheme by virtue of their being either the state capital or important religious or tourist destination. Solid waste management is one among the important urban infrastructure that needs to be developed in these cities and therefore the Government of Uttarakhand has after due process of selection assigned the work of preparation of detailed project report for municipal solid waste management in these cities to Infrastructure Professionals Enterprise Private Limited. 
Following are the steps followed for the preparation of Detailed Project Report for the city.
3.1 Objective
The objective of this consultancy assignment is to undertake a comprehensive study and prepare Consolidated Detailed Project Report on MSWM, which may show the current  gaps in the existing MSWM, suggest improvements in the SWM services in line with MSWM Rules 2000 and include  a comprehensive plan with requisite designs, drawings and estimates for implementation of the recommended SWM systems for Dehradun Municipal Corporation.
3.2 General Approach
The approach to prepare Detailed Project Reports on Solid Waste Management is aimed at achieving 100% compliance to the Municipal Solid Waste (Management and Handling) Rules, 2000 that mandate the following seven essential steps to be taken by municipal authority. 

1. Prohibit littering of wastes on the streets by ensuring storage of wastes at source in a segregated manner. The recyclable waste and organic waste is expected to be stored separately.

2. Primary collection of waste from the door step, using containerized hand carts, tricycles or pick up vans at pre-informed timings on a day to day basis. 

3. Sweeping of streets on all days of the year.  

4. Secondary storage of waste, in a manner that waste is not exposed to open atmosphere i.e. storage of waste in closed containers or transfer of waste from collection vehicles to transfer station or directly into covered transportation vehicles. 

5. Transportation of waste in covered vehicles only, avoiding multiple and manual handling of waste.

6. Treatment of the organic fraction of the waste through composting technology or waste to energy technology or any other State-of-Art technology. The technology has to meet the standards prescribed. 

7. Disposal of only rejects from the treatment plants and other inert material at engineered landfill, meeting the standards laid down in the rules.

3.3 Studies and assessment of existing situation

While undertaking the assignment of preparation of detailed project report, the following studies/ assessments have been carried out...
a. The geographic and socioeconomic profile of the city

b. Current area, population, densities along with demographic projections for the future

c. Existing waste generation rates of households, commercial establishments, institutions, markets, etc. and future projections using scientific methods

d. Present scenario of municipal solid waste management, a SWOT analysis of the existing system
e. The level of compliance of MSWM Rules 2000

f. Status of institutional and financial capabilities of the corporation

g. The tools, equipment, vehicles availability, their appropriateness and adequacy

h. Adequacy and competency level of various levels of municipal officials and staff

i. Existing status and scope of public private partnerships in MSWM in the city. 

3.3.1 Consultations and site visits with municipal officials
Assessment of the existing system of municipal solid waste management, in particular the deficiency in respect of the following seven essential steps of solid waste management envisaged under the MSWM rules was undertaken through a series of meetings with various levels of officials and staff in municipality, field visits and analyzing secondary data. 
Site visits were carried out extensively in Dehradun by the Team Leader himself accompanied by other members of the team. The system deficiencies were identified in respect of the seven essential steps of waste management as under:- 
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Storage of Waste in a segregated manner at source, 

· Primary Collection of Waste from the doorstep, 

· Regular street sweeping, 

· Secondary storage of waste in closed containers/bins, 

· Transportation of waste in closed vehicles on a day to day basis,

· Treatment of waste through composting or power generation and 
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Disposal of waste at the engineered landfill.
Extent of compliance of MSW Rules 2000 with reference to seven steps mandated in the MSW Rules was assessed.
Discussions with MNA and Health Officers in Dehradun 
It was very heartening to see that the Mukhya Nagar Adhikari and health officer were very keen to improve the Solid Waste Management Systems in the City by introducing appropriate systems and technologies which may be sustainable for the city and yet cost effective. They were also keen to involve all the stakeholders so that they can share their views, experiences and reservations and be a party in decision making.
Identification of major issues 

During the course of meetings with the MNA, health officer, sanitary inspectors and supervisors, following major issues were raised and suggestions given to improve the system.
· Shortage of sanitation workers.

· No office accommodation for supervisory staff to mark attendance of sanitary workers
· Disruption of day to day work on account of diversion of staff to attend VVIP visits and VVIP area. 

· Cantonment board is not adequately covering the area falling under them for cleaning.

· Each household and shop should have two containers with lids for storage at source.

· Waste collected through group sweeping in the afternoon is not collected regularly.

· Pigs cause a lot of nuisance. 

· Non cooperation from the citizens.

· Supervisors are made to work even on their off day.

· Streets and drains are in poor condition and need repairs.

· Cattle breeders dispose of cow dung in the drains and cause obstruction.

· Diversion of sanitation workers for PWD work.
· In absence of toilet facilities in low income houses the problem of open defecation is serious in ward no. 21
· The tools given to sanitary workers are not appropriate especially the blades of the cutting tools are thin.

· 75% of the roads and drains are encroached.

· Construction and demolition waste is dumped in drains.
· Unorganized markets need to be regulated.

Suggestions
· There should be a platform under the containers.

· Sanitation workers engage in loading the waste should be given masks & gloves for protection.

· Recruitment of sanitation workers.

· Improving the quality of tools and equipments & ensuring procurement of good quality equipments.

· Availability of storage place/ sheds for tools and equipments.

· Cantonment board should adequately clean up the area under them. 

· Ward no 14 is a larger ward and requiring two sanitation committees and at least three pay and use toilets.

· There should be promotional opportunities for sanitary supervisors to motivate them.

· Provide one litre petrol to the supervisors having scooter or motorcycles.

· Provide a mobile phone and a recharge card of Rs. 300 per month

· Pavement on the side bumps along the roads.

· Arrangement for a substitute sanitary worker when someone falls sick or remains absent.

· The street sweeping should not be given on contract.

· Create public awareness

· Give a weekly off to supervisors.

· Have the provision of spot fine for those who litter.

· Arrange door to door collection form each house and levy spot fine if no garbage is given.

· Make arrangements for controlling the stray animals.

· Sanitation worker should not be given multiple works of street sweeping & drain cleaning.

· Delegate powers to sanitary supervisors to levy spot fines and make challans.

· The spot fines should be in the range of 1000-5000.

· Put a ban on the use of plastic.

· Shift the dairies situated inside the cities.

· Increase the provision of fine for those who litter.

· The supervisors should be given rain coats.
· Provide streets and drains in slums.
The problems highlighted by the sanitary supervisors and the suggestions made by them during interaction with them have been duly considered while preparing this DPR.
The second essential step that was considered necessary was to carry out extensive site visits to get a complete idea of situation prevailing on the field and identify the system deficiencies vis-à-vis MSWM Rules 2000.  The entire system of waste management was accordingly studied along with, Health Officer and other senior officials on the field, deficiencies were noted and documented.
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Consultations were also held on site with the field staff and their difficulties in the operation of SWM systems were studied. The following photographs show the field visits with the health officers, sanitary inspectors and supervisors along with the consultants.

Ward wise data has been collected in respect of all essential items and based on the observations made during the site visits and the discussions held with various stakeholders. 
Ward-wise/city-wide data was collected on the number and type of manpower and machinery utilized for collection, storage, transportation, treatment and disposal of waste as well as the arrangements made for effective supervision of the delivery of service.  Analysis of the data was carried out with reference to norms of works prescribed for cost effective service delivery. 

In depth analysis of the machineries required for composting and landfill in-terms of efficiency, efficacy and adequacy to treat and dispose the municipal waste in a scientific manner was undertaken. 
An institutional assessment of existing service conditions of all SWM employees, their occupational hazards their work culture to suggest the improvements needed for increasing the efficiency & effectiveness including change of equipments, provision of gloves & masks, role designation etc. 

Critically reviewed the financial aspects of the sweeping, collection, transport and disposal systems taking into account operating and maintenance costs in the target areas.  

3.3.2 Waste characterization, quantification
The information on the nature of wastes, its composition, physical and chemical characteristics and the quantities generated are basic needs for the planning of a Solid Waste Management system. 

With a view to ascertain the actual quantity of waste generated in the city, sample surveys were undertaken in this assignment to find out the quantity of waste generated by households, shops and establishments. 
Following methodology was adopted:-

a. In phase I, about 100 households each were identified in three different areas in the city representing low, middle and high income groups.  

b. Waste collection bags were given to waste generators and the citizens were requested to store the waste in the bags given to them in segregated manner into biodegradable and recyclable items.

c. Door to door primary collection was organized and bags were collected on day to day basis and weighed to find out daily household waste generation rates. 
d. This was done for 7-10 days in each area. 
e. Waste transported by the corporation over a period of 30 days was observed and transportation efficiency was assessed.
f. Besides, in phase II, larger samples were drawn from some areas to find out the quantity and quality of waste generated in the city. 
g. Based on the studies made, average per capita household waste generation in the city was calculated.  
h. Tests were carried out to find out the characteristics of the waste. 
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3.3.3 Composition of Mixed City Waste  
A laboratory study was undertaken to determine the physical and chemical composition of mixed waste generated in the city. This was done by physical sampling of waste arriving at Dehradun Sanitary Landfill site from different areas of the city. 

Scope for the characterization of municipal waste was as follows:- 

· Density (Kg/M3) of garbage in each transport vehicle without compaction in case of an open truck and in case of a Refuse Compactor, in the conditions as it comes out of the RC. 

· Kitchen Waste

· Green Matter 

· Coconut Shell\Straw\ Hay\ Stalk\ Wooden pieces

· Paper 

· Textiles

· Rubber and Leather

· Plastics

· Metals

· Glass 

· Sand/ Soil/ Earth

· Stones/Bricks/ Concrete

· Ceramic and others 

· Dead Animals

· Batteries 

· PVC 

· Hazardous Waste (if any)
Chemical Characteristics to be tested are:

·  
Moisture content 

· 
Organic Matter 

· 
C/N Ratio 

· 
Calorific Value* in KCal/Kg

 Note:   All values except moisture were taken on dry weight basis

* Calorific value on dry weight basis
The methodology followed was as under:-
· Total 8 Nos. of truckload containing MSW were analyzed for physical Characterization. 4 trucks were selected for sampling based on income group and/or the type of waste

Sampling locations include:


· Paltan Bazar

· Roadways Bus Stand 

· Rose Mount 

· Krishna Palace

Sampling Methodology 

I. Trucks from identified areas based on income group were selected for sampling. 
II. The net weight of the truck content was determined by weighing a full truck on the weighbridge and thereafter the weight of empty truck was taken and subtracted from the gross weight.
III. The entire municipal solid waste from the truck was dropped on plastic sheet so that there is no scope of mixing with the other wastes lying at the dump site. 

IV. The waste was thereafter physically separated for the component-wise and each of these fractions was weighed individually. 

V. Density of MSW was calculated with the help of canister. Initially the canister was completely filled up with waste up to the top level without compacting it and then canister was weighed with the help of weighing machine. Thereafter empty weight of the canister was deducted to know the extact weight of the waste. 

VI. Total volume of the canister was thereafter taken out by measuring the canister box with the help of foot rule.
VII. The weight of the waste in the canister was divided by its volume to determine the density. 

3.4 Preparation of DPR
Based on the data furnished by the municipal corporation and field staff, observations made during the site inspections, issues and suggestions highlighted by the field staff during interaction with them and outcome of several studies conducted, this DPR has been prepared. 

The DPR covers the technical recommendations with regards to all the 7 steps as suggested as under in the MSW Rules for improving the Solid Waste Management systems and gives detailed designs and specifications of tools equipments and vehicles required to be used for improving the systems of solid waste management. 

1. Prohibit littering on the streets by ensuring storage of waste at source in two bins; one for biodegradable waste and another for recyclable material.

2. Primary collection of biodegradable and non-biodegradable waste from the doorstep, (including slums and squatter areas,) at pre-informed timings on a day-to-day basis using containerised tricycle/handcarts/pick up vans.

3. Street sweeping covering all the residential and commercial areas on all the days of the year irrespective of Sundays and public holidays.

4. Abolition of open waste storage depots and provision of covered containers or closed body waste storage depots.

5. Transportation of waste in covered vehicles on a day to day basis.

6. Treatment of biodegradable waste using composting or waste to energy technologies meeting the standards laid down.

7. Minimise the waste going to the land fill and dispose of only rejects from the treatment plants and inert material at the landfills as per the standards laid down in the rules.
The DPR further covers designs, specifications and bills of quantities as well as cost estimate for the construction of compost plant and engineered landfill for scientific treatment and disposal of waste in terms of MSW Rules 2000. 
The DPR also addresses institutional, financial, health and legal aspects to make the entire system sustainable which includes:- 

a. Strategy to enhance the capacities of existing levels of municipal staff, along with the number of staff need to be increased/curtailed/reorganized

b. Mechanisms for financial sustainability to support and sustain the proposed SWM systems.  

c.  Strategy of IEC for ensuring the community participation  

d.  Mechanisms to improve MSWM through public private partnerships by involving private entrepreneurs 

e. Legal framework and bylaws to introduce punitive measures and incentives to enforce the  recommendations and MSWM Rules
Chapter 4 Status of compliance of MSWM Rules 2000

Solid waste management is, at present, one of the most glaring problems of urban India. The prevalent methods of solid waste management have proved to be inefficient and economically unviable. The enormous amounts of solid waste generated in Indian households make this one of the most difficult tasks for the municipal authorities. Among other reasons, this can be attributed to the lack of adequate capacity and manpower within the urban local bodies. 
In absence of appropriate systems, inadequate institutional arrangement and poor financial health of urban local bodies, most cities follow rudimentary methods of waste disposal. Waste is often disposed on the streets by the households, shops and establishments, the municipalities/ULBs by and large collects the waste through street sweeping and deliver the waste to secondary storage sites, where the waste is temporarily stored in open spaces and or in cement concrete open bins or masonry bins, under unhygienic conditions. This waste is thereafter transported, often in open tractors or trucks using manual labour and taken to dumping yards situated within or outside the city where the waste is disposed off on a dump site. 

The MSW Rules 2000 mandate the following seven essential steps.

1. Prohibit littering on the streets, promote segregation of recyclable waste at source and ensure storage of waste at source in two bins; one for biodegradable waste and another for recyclable material.

2. Organize Primary collection of biodegradable and non-biodegradable waste from the doorstep, (including slums and squatter areas,) at pre-informed timings on a day-to-day basis using containerised tricycle/handcarts/pick up vans.

3. Organize Street sweeping covering all the residential and commercial areas on all the days of the year irrespective of Sundays and public holidays.

4. Abolish open waste storage depots and make provision of covered containers or closed body waste storage depots.

5. Organize Transportation of waste in covered vehicles on a day to day basis avoiding multiple and manual handling of waste.

6. Set up treatment facilities for biodegradable waste using composting or waste to energy technologies meeting the standards laid down in schedule IV.

7. Minimise the waste going to the land fill and dispose of only rejects from the treatment plants and inert material at the engineered landfills meeting the standards laid down in Schedule III of the MSWM Rules 2000.
These steps were to be implemented before 31st December, 2003.  However, for various reasons, Municipal Corporation has not been able to implement these steps fully in spite of efforts made to meet the requirements of law. The present status of compliance of the MSWM Rules 2000 is as under.
Current system of waste management, in particular the deficiency in respect of the following seven essential steps of solid waste management envisaged under the MSWM rules was undertaken through a series of meetings with various levels of officials and staff in municipality, field visits and analyzing secondary data. 

Site visits were carried out extensively in Dehradun by the Team Leader and other members of the team. The system deficiencies were identified in respect of the seven essential steps of waste management namely storage of waste at source, segregation of recyclables, street sweeping, secondary storage, transportation, treatment and disposal of waste. 

· Storage of Waste in a segregated manner at source, 

· Primary Collection of Waste from the doorstep, 

· Regular street sweeping, 

· Secondary storage of waste in closed containers/bins, 

· Transportation of waste in closed vehicles on a day to day basis,

· Treatment of waste through composting or power generation and 

· Disposal of waste at the engineered landfill.
4.1 Prohibit littering of waste on the streets and storage of waste at source
The Municipal Corporation of the city has not yet prohibited littering of waste on the streets. However 30% of the population at its own stores the waste at source and deposits the waste in the municipal bin and few localities have the system of door to door collection [image: image23.png]


of waste. Rest of the house holds, shops and establishments do not store the waste at source and continue to throw the waste on the streets and, therefore, the streets continue to remain dirty and littered. 
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The ward inspectors have estimated the extent of primary and secondary storage of waste as shown in table below. In absence of the system of storage of waste at source, indiscriminate disposal of waste on the streets causes nuisance to the people, clog the surface drains, contaminates water bodies, etc., as could be seen from the photograph.

Table 6. Ward wise details of storage & segregation at source in some of the wards 

	Ward No.
	Storage at Source
	Segregation
	Ward No.
	Storage at Source
	Segregation

	1
	0
	0
	
	
	

	2
	0
	0
	24
	0
	0

	3
	0
	0
	25
	0
	0

	4
	0
	0
	27
	0
	0

	5
	0
	0
	28
	0
	0

	6
	0
	0
	29
	0
	0

	7
	0
	0
	30
	0
	0

	9
	0
	0
	31
	4
	2%

	10
	0
	0
	32
	50%
	0

	11
	20%
	0
	33
	0
	0

	12
	0
	0
	34
	0
	0

	13
	0
	0
	35
	0
	0

	14
	0
	50%
	36
	5%
	0

	15
	0
	0
	39
	10%
	0

	16
	10%
	0
	40
	0
	0

	17
	0
	0
	41
	0
	0

	18
	0
	0
	42
	0
	0

	19
	10%
	0
	43
	0
	0

	20
	0
	0
	44
	75%
	30%

	22
	0
	0
	45
	0
	0

	23
	10%
	0
	Total
	5%
	2%


4.2 Segregation of Recyclable Wastes
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Though efforts are made by the municipal corporation to educate the citizens to segregate recyclable waste yet the waste segregation at source is not practiced by the residents in the city. Traditionally, segregation of recyclable waste is partially practiced by households/commercial establishments for sale to kabadiwalas (waste purchasers). Rest of the recyclable material is disposed off by the residents along with organic waste in a mixed form.  This waste finds its way on the streets, in the drains, dumping grounds, etc., from where rag pickers collect the waste to earn their livelihood. Recyclable waste is generally found mixed with organic waste.  

The compliance in regard to segregation of recyclable waste is reported to be almost NIL.

4.3 Primary Collection of Domestic, Trade and Institutional Waste
The system of primary collection of waste from the doorstep has been introduced in only some parts of the city.  In absence of the facility of doorstep collection, most of the citizens continue to throw the waste on the streets, open space, drains, water body etc. Only some people do deposit the waste at the waste storage depot. There are no separate arrangements for collection of construction and demolition waste and it is also disposed on the streets as could be seen from the photographs below:

[image: image28.png]


[image: image29.png]


[image: image30.png]


[image: image31.png]



4.4 Street Sweeping
The road conditions and overall city cleaning is fairly good. The City has a road length of 898.308 Km, the details of which are given in table below.
Table 7. Road details

	 Length of concrete/asphalts roads in KM
	Length of non-metal led roads in KM
	Semi Pucca
	Kucha
	Remarks



	450.154 km
	347.554
	44.16
	58.44
	Naali length 250 km


Certain areas of the cities are very dense whereas some portions of the city are having very low density. The details of high density, medium density and low density roads which are presently being swept by the sanitation workers are shown in table below. 
Table 8. Ward Wise Details of Road Length and their Densities in Dehradun

	Ward No.
	Location
	Population as per census 2001
	Surface Drains
	Roads
	High Density
	Medium Density
	Low Density

	1
	Rajpur Road
	11389
	50
	25
	8
	5
	5

	2
	Sahastra Dhara Road
	8686
	32
	16
	6
	20
	10

	3
	Arya Nagar
	10729
	30
	20
	5
	Nil
	3

	4
	D L Road
	9178
	10
	8
	-
	-
	-

	5
	Rishpana
	7670
	10
	5
	nil
	Nil
	5

	6
	Man Singh Wala
	7755
	18
	9
	3
	2
	4

	7
	Karanpur
	8022
	5
	10
	2
	3
	3

	8
	Adhoiwala
	17028
	4
	6
	2
	2
	2

	9
	Dalan Wala (North)
	8403
	12
	8
	2
	3
	2

	10
	Dalan Wala (South)
	11310
	20
	10
	2
	3
	5

	11
	Rajeev Nagar
	13681
	20
	12
	3
	3
	2

	12
	Nehru Colony Dharampur
	9913
	8
	12
	2
	4
	4

	13
	Ajibpur Kadorpuram
	18023
	80
	50
	8
	8
	20

	14
	Bhandari Bagh
	9902
	16
	15
	2
	5.5
	4.5

	15
	Majara
	13460
	35
	20
	3
	4
	5

	16
	Nirjanpur
	16573
	20
	12
	4
	2
	3

	17
	Kawanla
	15091
	10
	12
	2
	3
	4

	18
	Vasant Vihar
	11666
	5
	15
	6
	3
	2

	19
	Maharani Bagh
	12258
	10
	8
	-
	2
	6

	20
	Ballupur
	7428
	30
	20
	-
	-
	-

	21
	Kaulagarh
	7915
	2
	11
	
	
	

	22
	Rajendra Nagar
	8138
	4
	5
	4
	3
	1

	23
	Shri Dev Suman Nagar
	8118
	30
	14
	10
	70
	30

	24
	Idgah
	11823
	30
	14
	7
	25
	10

	25
	Kanwli Road
	7521
	40
	25
	-
	-
	-

	26
	Gandhi Gram
	12080
	30
	8
	2
	3
	3

	27
	Lakhman Chowk
	7257
	20
	8
	1
	2
	3

	28
	Patel Nagar
	7487
	18
	10
	1
	12
	2

	29
	Lakhhi Bagh
	7222
	20
	10
	4
	2
	4

	30
	Ritha Marg
	6990
	20
	10
	3
	3
	2

	31
	Jhanda Mohalla
	7853
	9
	6
	4
	2
	nil

	32
	Indra Nagar
	6764
	-
	-
	0.5
	0.5
	3

	33
	Khudbuda
	8105
	18
	9
	1
	6
	2

	34
	Tilak Road
	7779
	20
	9
	2
	3
	2

	35
	Lunia Mohalla
	7352
	10
	8.9
	1
	1
	5

	36
	Dhamawala 
	7804
	5
	3
	2
	1
	nil

	37
	Chander Nagar
	8758
	18
	9
	1
	6
	2

	38
	Race Course South
	13965
	20
	9
	2
	3
	2

	39
	Race Course North
	8945
	6
	4
	2
	2
	4

	40
	M K P
	10124
	50
	20
	8
	5
	5

	41
	Chakhuwala
	7737
	4
	2
	2
	2
	nil

	42
	Bakrawala
	8199
	20
	10
	3
	2
	3

	43
	Indra Colony
	8257
	4
	3
	2
	4
	nil

	44
	Vijay Colony
	8244
	6.5
	3.5
	1.5
	2
	3.5

	45
	Salawala
	7644
	30
	20
	-
	-
	-

	
	
	440246
	859.5
	524.4
	124
	232
	176


Table 9. Distribution of Roads on the basis of density of population nearby

	Roads
	Dehradun (Length in Km)

	High Density Roads
	117

	Medium Density Roads
	218

	Low Density Roads
	167


Frequency of Cleaning the Streets

The municipal corporation has undertaken cleaning of most of the streets on a day to day basis. The frequency of cleaning of all the streets as reported by the department is shown in the table below. However, the ward inspectors give a different picture showing a sizable area not being cleaned every day  and instead being cleaned on alternate days, twice a week, once a week and occasionally. 
Table 10. Frequency of sweeping

	Frequency of Sweeping
	Daily
	Alternate Days
	Twice in a week
	Once in a Week
	Occasionally

	As per municipal records
	85
	10
	3
	1
	1

	As per Sanitary Supervisors
	53.53
	10.41
	9.16
	9.39
	7.72
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The ward wise details are given in the table below:-

Table 11. Ward Wise Details of Frequency of Street Sweeping in Dehradun

	Ward No.
	Name of Ward
	Approx. Pop.
	DAILY
	ALTERNATE DAYS
	TWICE IN A WEEK
	ONCE IN A WEEK
	OCCASI

ONALLY

	1
	Rajpur Road
	11389
	50%
	10%
	10%
	10%
	10%

	2
	Sahastra Dhara Road
	8686
	50%
	10%
	10%
	5%
	10%

	3
	Arya Nagar
	10729
	50%
	10%
	10%
	10%
	10%

	4
	D L Road
	9178
	-
	-
	-
	-
	-

	5
	Rishpana
	7670
	60%
	10%
	2%
	2%
	nil

	6
	Man Singh Wala
	7755
	60%
	10%
	5%
	2%
	2%

	7
	Karanpur
	8022
	75%
	10%
	0
	10%
	5%

	8
	Adhoiwala
	17028
	
	
	
	
	

	9
	Dalan Wala (North)
	8403
	50%
	10%
	10%
	10%
	10%

	10
	Dalan Wala (South)
	11310
	60%
	20%
	10%
	10%
	10%

	11
	Rajeev Nagar
	13681
	60%
	10%
	10%
	10%
	10%

	12
	Nehru Colony Dharampur
	9913
	60%
	10%
	10%
	10%
	10%

	13
	Ajibpur Kadorpuram
	18023
	35%
	10%
	15%
	20%
	10%

	14
	Bhandari Bagh
	9902
	20%
	20%
	20%
	20%
	20%

	15
	Majara
	13460
	50%
	10%
	10%
	20%
	10%

	16
	Nirjanpur
	16573
	60%
	10%
	10%
	10%
	10%

	17
	Kawanla
	15091
	50%
	10%
	10%
	20%
	10%

	18
	Vasant Vihar
	11666
	40%
	10%
	10%
	20%
	10%

	19
	Maharani Bagh
	12258
	50%
	20%
	20%
	10%
	nil

	20
	Ballupur
	7428
	40%
	10%
	10%
	10%
	10%

	21
	Kaulagarh
	7915
	75%
	
	
	
	

	22
	Rajendra Nagar
	8138
	60%
	10%
	10%
	10%
	10%

	23
	Shri Dev Suman Nagar
	8118
	75%
	10%
	15%
	nil
	nil

	24
	Idgah
	11823
	60%
	10%
	10%
	5%
	10%

	25
	Kanwli Road
	7521
	-
	-
	-
	-
	-

	26
	Gandhi Gram
	12080
	
	
	
	
	

	27
	Lakhman Chowk
	7257
	40%
	20%
	20%
	10%
	10%

	28
	Patel Nagar
	7487
	60%
	20%
	15%
	10%
	5%

	29
	Lakhhi Bagh
	7222
	70%
	10%
	10%
	10%
	10%

	30
	Ritha Marg
	6990
	60%
	10%
	10%
	10%
	10%

	31
	Jhanda Mohalla
	7853
	95%
	3%
	2%
	nil
	nil

	32
	Indra Nagar
	6764
	60%
	10%
	10%
	10%
	10%

	33
	Khudbuda
	8105
	50%
	10%
	10%
	20%
	10%

	34
	Tilak Road
	7779
	60%
	10%
	10%
	10%
	10%

	35
	Lunia Mohalla
	7352
	100%
	0
	0
	0
	0

	36
	Dhamawala 
	7804
	90%
	10%
	0
	0
	0

	37
	Chander Nagar
	8758
	50%
	10%
	10%
	20%
	10%

	38
	Race Course South
	13965
	50%
	10%
	10%
	20%
	10%

	39
	Race Course North
	8945
	50%
	20%
	20%
	10%
	nil

	40
	M K P
	10124
	50%
	10%
	10%
	10%
	10%

	41
	Chakhuwala
	7737
	60%
	10%
	10%
	10%
	10%

	42
	Bakrawala
	8199
	60%
	10%
	10%
	10%
	10%

	43
	Indra Colony
	8257
	75%
	20%
	5%
	nil
	nil

	44
	Vijay Colony
	8244
	75%
	25%
	25%
	50%
	50%

	45
	Salawala
	7644
	57%
	10%
	10%
	10%
	10%

	
	
	440246
	53.53
	10.41
	9.16
	9.39
	7.72


Work Norms

No work norms have been prescribed for sanitation workers. The working hours are seven. They are expected to walk around 500m to deposit the waste at waste storage depot. There are no substitute workers and therefore sweeping on holidays and Sundays does not take place.
Tools Used in Street Sweeping

Use of long and short handled brooms:
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Many sweepers still use short handled brooms. Efforts have been made in Dehradun to promote use of long handled brooms which are quite efficient but  they are not yet fully adopted by sanitation workers and therefore use of short handled broom still continues as could be seen from the photograph below:
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Use of handcarts/tricycles: 
Traditional Handcarts and tricycles without bins are used for collection of waste from the streets in an inefficient manner.  This can be seen from the photographs below:
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The number of handcarts and tricycles are also not adequate and therefore the sanitation workers are unable to give their optimum output. The ward wise availability of handcarts and tricycles is given below:-

Table 12. Ward wise availability of handcarts and tricycles

	Ward No.
	Location
	Pop as per census 2001
	No. of Handcarts
	No. of Tricycles

	1
	Rajpur Road
	11389
	8
	1

	2
	Sahastra Dhara Road
	8686
	2
	1

	3
	Arya Nagar
	10729
	6
	1

	4
	D L Road
	9178
	nil
	nil

	5
	Rishpana
	7670
	14
	1

	6
	Man Singh Wala
	7755
	10
	1

	7
	Karanpur
	8022
	12
	1

	8
	Adhoiwala
	17028
	8
	2

	9
	Dalan Wala (North)
	8403
	7
	2

	10
	Dalan Wala (South)
	11310
	7
	2

	11
	Rajeev Nagar
	13681
	7
	3

	12
	Nehru Colony Dharampur
	9913
	8
	4

	13
	Ajibpur Kadorpuram
	18023
	10
	2

	14
	Bhandari Bagh
	9902
	11
	5

	15
	Majara
	13460
	15
	3

	16
	Nirjanpur
	16573
	10
	2

	17
	Kawanla
	15091
	4
	2

	18
	Vasant Vihar
	11666
	2
	2

	19
	Maharani Bagh
	12258
	15
	2

	20
	Ballupur
	7428
	6
	1

	21
	Kaulagarh
	7915
	14
	

	22
	Rajendra Nagar
	8138
	12
	2

	23
	Shri Dev Suman Nagar
	8118
	10
	2

	24
	Idgah
	11823
	15
	3

	25
	Kanwli Road
	7521
	14
	nil

	26
	Gandhi Gram
	12080
	6
	4

	27
	Lakhman Chowk
	7257
	15
	2

	28
	Patel Nagar
	7487
	20
	2

	29
	Lakhhi Bagh
	7222
	15
	3

	30
	Ritha Marg
	6990
	12
	2

	31
	Jhanda Mohalla
	7853
	25
	4

	32
	Indra Nagar
	6764
	15
	2

	33
	Khudbuda
	8105
	6
	2

	34
	Tilak Road
	7779
	14
	2

	35
	Lunia Mohalla
	7352
	15
	4

	36
	Dhamawala 
	7804
	20
	4

	37
	Chander Nagar
	8758
	7
	3

	38
	Race Course South
	13965
	8
	5

	39
	Race Course North
	8945
	8
	2

	40
	M K P
	10124
	10
	3

	41
	Chakhuwala
	7737
	10
	2

	42
	Bakrawala
	8199
	8
	1

	43
	Indra Colony
	8257
	10
	2

	44
	Vijay Colony
	8244
	13
	2

	45
	Salawala
	7644
	12
	3

	
	
	
	476
	99


Process followed:
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Lack of synchronization between primary collection and secondary storage

There are quite a large number of sites where containers have been placed; but there is no synchronization between primary collection and secondary storage.

Traditional carts/tricycles (without containers) compel the workforce to deposit the waste on the ground instead of directly transferring the waste into the container.  This results in unhygienic condition around the container and necessitates multiple handling of waste. The compliance of MSW Rules in regard to this component is about 50%.  
4.5 Waste Storage Depots
Waste storage depots are an eyesore in the city.

There are varieties of waste storage depots established in the city, the details of which are given in the Table below:
Details of waste storage depots
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Ward wise details of secondary storage depots in the City as reported by the Supervisors is given below:-

Table 13. Ward wise details of secondary storage depots

	Ward No.
	Ward Name
	Secondary Storage

	
	
	Open
	Masonry
	Concrete
	Metallic
	Total

	1
	Rajpur Road
	4
	NIL
	4
	7
	15

	2
	Sahastra Dhara Road
	2
	NIL
	2
	nil
	4

	3
	Arya Nagar
	5
	NIL
	NIL
	6
	11

	4
	D L Road
	3
	1
	NIL
	4
	5

	5
	Rishpana
	2
	NIL
	NIL
	1
	3

	6
	Man Singh Wala
	8
	NIL
	NIL
	10
	18

	7
	Karanpur
	NIL
	NIL
	4
	2
	6

	8
	Adhoiwala
	4
	2
	1
	1
	8

	9
	Dalan Wala (North)
	NIL
	NIL
	NIL
	3
	3

	10
	Dalan Wala (South)
	4
	NIL
	NIL
	6
	10

	11
	Rajeev Nagar
	3
	NIL
	NIL
	nil
	6

	12
	Nehru Colony Dharampur
	2
	4
	2
	nil
	8

	13
	Ajibpur Kadorpuram
	4
	NIL
	NIL
	12
	16

	14
	Bhandari Bagh
	NIL
	NIL
	5
	5
	10

	15
	Majara
	1
	NIL
	NIL
	22
	23

	16
	Nirjanpur
	3
	NIL
	NIL
	14
	17

	17
	Kawanla
	4
	NIL
	NIL
	2
	6

	18
	Vasant Vihar
	5
	NIL
	NIL
	4
	9

	19
	Maharani Bagh
	7
	-
	-
	1
	8

	20
	Ballupur
	NIL
	NIL
	1
	2
	3

	21
	Kaulagarh
	NIL
	NIL
	NIL
	2
	2

	22
	Rajendra Nagar
	NIL
	NIL
	NIL
	3
	3

	23
	Shri Dev Suman Nagar
	2
	NIL
	NIL
	2
	4

	24
	Idgah
	NIL
	NIL
	5
	5
	10

	25
	Kanwli Road
	NIL
	NIL
	NIL
	1
	1

	26
	Gandhi Gram
	4
	2
	1
	1
	8

	27
	Lakhman Chowk
	1
	NIL
	NIL
	2
	3

	28
	Patel Nagar
	NIL
	NIL
	NIL
	6
	6

	29
	Lakhhi Bagh
	NIL
	NIL
	NIL
	1
	1

	30
	Ritha Marg
	nil
	nil
	NIL
	4
	4

	31
	Jhanda Mohalla
	NIL
	NIL
	NIL
	nil
	nil

	32
	Indra Nagar
	NIL
	NIL
	NIL
	1
	1

	33
	Khudbuda
	NIL
	NIL
	NIL
	nil
	nil

	34
	Tilak Road
	NIL
	NIL
	NIL
	1
	1

	35
	Lunia Mohalla
	3
	1
	NIL
	nil
	4

	36
	Dhamawala 
	NIL
	NIL
	NIL
	3
	3

	37
	Chander Nagar
	4
	2
	1
	1
	8

	38
	Race Course South
	4
	2
	1
	1
	8

	39
	Race Course North
	10
	NIL
	NIL
	9
	19

	40
	M K P
	6
	NIL
	NIL
	30
	36

	41
	Chakhuwala
	NIL
	NIL
	NIL
	3
	3

	42
	Bakrawala
	NIL
	NIL
	NIL
	1
	1

	43
	Indra Colony
	4
	NIL
	NIL
	nil
	4

	44
	Vijay Colony
	NIL
	NIL
	NIL
	3
	3

	45
	Salawala
	2
	NIL
	NIL
	5
	7

	
	
	85
	6
	23
	183
	297


It is observed from the above table that there is a large number of open waste storage depots in the city and a large quantity of waste is deposited at open storage depots. These open depots need to be replaced by covered containers. 
Lack of synchronization between primary collection and secondary storage

There are quite a large number of sites where containers have been placed; but no there exists no synchronization between primary collection and secondary storage.
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Traditional carts/tricycles (without containers) compel the workforce to deposit the waste on the ground instead of directly transferring the waste into the container.  This results in unhygienic condition around the container and necessitates multiple handling of waste. The compliance of MSW Rules in regard to this component is about 50%.  

4.6 Transportation of wastes
Transportation is not scientifically designed. Municipal corporation has introduced containers and dumper machines but in most of the cases the waste is manually loaded in the containers/tractors/trucks due to lack of synchronization. Besides, several open waste storage sites and masonry sites are attended by loader machine in a very unhygienic manner. The transportation work is unscientific and causes nuisance and unsightly appearance.

The transportation work is also not carried out on all the days of the year.  No work is done on Sundays and public holidays, which give rise to accumulation of waste and consequent backlog. 

Inadequacy of Transportation 

Municipal Corporation is not in a position to transport the entire quantity of waste generated in the city on a day to day basis on account of inadequacy of fleet of vehicles and inappropriate management for transportation of waste. The ward wise details of the approximate quantity of waste generated and the quantity of waste transported each day as reported by ward supervisors is given in table below. 
Table 14. Ward wise details of the quantities of waste transported each day

	Ward No.
	Location
	Pop as per census 2001
	Approx. Quantity of Waste Generated (MT/Day)
	Quantity of Waste Transported (MT/Day)

	1
	Rajpur Road
	11389
	15
	5

	2
	Sahastra Dhara Road
	8686
	15
	5

	3
	Arya Nagar
	10729
	10
	5

	4
	D L Road
	9178
	3
	0.6

	5
	Rishpana
	7670
	14
	7

	6
	Man Singh Wala
	7755
	50
	25

	7
	Karanpur
	8022
	6
	1

	8
	Adhoiwala
	17028
	3
	1

	9
	Dalan Wala (North)
	8403
	2
	1

	10
	Dalan Wala (South)
	11310
	10
	3

	11
	Rajeev Nagar
	13681
	8
	1

	12
	Nehru Colony Dharampur
	9913
	10
	1

	13
	Ajibpur Kadorpuram
	18023
	5
	1

	14
	Bhandari Bagh
	9902
	7
	3

	15
	Majara
	13460
	10
	3

	16
	Nirjanpur
	16573
	10
	2

	17
	Kawanla
	15091
	0
	0

	18
	Vasant Vihar
	11666
	3
	1

	19
	Maharani Bagh
	12258
	2
	1

	20
	Ballupur
	7428
	15
	10

	21
	Kaulagarh
	7915
	3
	1

	22
	Rajendra Nagar
	8138
	10
	5

	23
	Shri Dev Suman Nagar
	8118
	4
	4

	24
	Idgah
	11823
	15
	3

	25
	Kanwli Road
	7521
	-
	-

	26
	Gandhi Gram
	12080
	
	

	27
	Lakhman Chowk
	7257
	8
	3

	28
	Patel Nagar
	7487
	-
	-

	29
	Lakhhi Bagh
	7222
	2
	1

	30
	Ritha Marg
	6990
	8
	3

	31
	Jhanda Mohalla
	7853
	4
	4

	32
	Indra Nagar
	6764
	10
	4

	33
	Khudbuda
	8105
	3
	2

	34
	Tilak Road
	7779
	2
	1

	35
	Lunia Mohalla
	7352
	2
	0.5

	36
	Dhamawala 
	7804
	4
	4

	37
	Chander Nagar
	8758
	3
	1

	38
	Race Course South
	13965
	3
	1

	39
	Race Course North
	8945
	2
	2

	40
	M K P
	10124
	15
	5

	41
	Chakhuwala
	7737
	10
	5

	42
	Bakrawala
	8199
	2
	1

	43
	Indra Colony
	8257
	2
	2

	44
	Vijay Colony
	8244
	10
	7

	45
	Salawala
	7644
	10
	5

	
	
	440246
	92
	48.5


Special drive was undertaken to find out the actual quantity of waste transported each day. Weight of all the vehicles used for transportation was recorded consecutively for three days. The record of weight made for three days is kept at Annexure C. It is seen from the Annexure that only 102.5, 93.0 & 114.9 MT tones of waste is transported respectively during three days of field testing. This shows that only about 103 MT of waste is transported each day, which is less than 50% of the waste generated in the city. 

Availability of Vehicles for Transportation of Waste

The number and types of vehicles available with the municipal corporation is given in table below. 
Table 15. Number and age of existing vehicles with Dehradun Municipal Corporation 

	Type of vehicles
	No. of vehicles
	Age of the vehicle

	Tipper Lorries 
	4
	6-8 yrs

	Dumper Placer Lorries (Eicher & Tata)
	7
	(2-6mnth)(5-8,10yrs)

	Tractor Trolley
	2
	2 yrs

	2 tractor container
	2
	2yrs

	Big RCs
	2
	8yrs

	Small RC
	1
	7yrs

	TATA 709
	1
	10 yrs

	JCB
	2
	1-2yrs

	Loader 710 (Scott)
	2
	10 yrs

	Cattle Catcher (Mazda) 
	1
	3-4 yrs

	Irregular partially fit
	
	

	Mini RC
	01
	5 yrs

	RC
	01
	5yrs


The corporation has been using many open vehicles for transportation of waste and therefore, the compliance of MSW Rules in the matter of transportation of waste on a day to day basis in a covered vehicle is only 50% and the transportation efficiency is 40% in 
Dehradun. The mixed situation of transportation of waste can be seen from the photographs below:

	
	
	


4.7 Waste Processing
The municipal authority does not have any facility for processing of municipal solid waste. The entire waste of the city is disposed of at the dumping grounds untreated. 

The present compliance of MSW Rules in regard to treatment of municipal solid waste is thus NIL.

4.8 Disposal of Waste
Dehradun Municipal Corporation does not have adequate land for scientific disposal of waste. They have a small parcel of land located on Sahastra Dhara Road where presently little over 100 MT/day of mixed waste brought from the city and disposed off. The waste is partly covered on a day to day basis though it is neither spread, or compacted.  Waste is seen lying there in heaps of 1 to 3 metre height.  At the present juncture, in absence of construction of an engineered landfill cell, the disposal of waste as per the MSW Rules is not being carried out and the percentage of compliance of the landfill component is zero.

	
	
	




4.9 Summary of compliance of MSW Rules, 2000
Table 16. Ward Wise Details of Status of Compliance with MSW Rules 2000 in Dehradun

	Ward No.
	Name of the ward 
	Storage at Source
	Segregation
	Door to Door Collection
	Street Sweeping
	Secondary Storage
	Transportation

	1
	Rajpur Road
	0
	0
	0
	50%
	30%
	20%

	2
	Sahastra Dhara Road
	0
	0
	0
	50%
	30%
	20%

	3
	Arya Nagar
	0
	0
	0
	50%
	30%
	20%

	4
	D L Road
	0
	0
	0
	30%
	65%
	20%

	5
	Rishpana
	0
	0
	0
	60%
	100%
	100%

	6
	Man Singh Wala
	0
	0
	0
	60%
	100%
	100%

	7
	Karanpur
	0
	0
	0
	90%
	40%
	10%

	8
	Adhoiwala
	0
	0
	0
	50%
	20%
	10%

	9
	Dalan Wala (North)
	0
	0
	0
	50%
	20%
	10%

	10
	Dalan Wala (South)
	0
	0
	20%
	50%
	30%
	20%

	11
	Rajeev Nagar
	20%
	0
	20%
	40%
	20%
	10%

	12
	Nehru Colony Dharampur
	0
	0
	30%
	60%
	60%
	20%

	13
	Ajibpur Kadorpuram
	0
	0
	0
	30%
	40%
	10%

	14
	Bhandari Bagh
	0
	50%
	50%
	10%
	0
	0

	15
	Majara
	0
	0
	?
	50%
	22%
	1%

	16
	Nirjanpur
	10%
	0
	20%
	60%
	20%
	10%

	17
	Kawanla
	0
	0
	0
	50%
	50%
	20%

	18
	Vasant Vihar
	0
	0
	20%
	50%
	30%
	10%

	19
	Maharani Bagh
	10%
	0
	20%
	50%
	-
	-

	20
	Ballupur
	0
	0
	0
	60%
	35%
	15%

	21
	Kaulagarh
	
	
	
	
	
	

	22
	Rajendra Nagar
	0
	0
	0
	5%
	30%
	20%

	23
	Shri Dev Suman Nagar
	10%
	0
	10%
	50%
	-
	100%

	24
	Idgah
	0
	0
	0
	40%
	30%
	20%

	25
	Kanwli Road
	0
	0
	15%
	-
	75%
	-

	26
	Gandhi Gram
	0
	0
	0
	50%
	20%
	10%

	27
	Lakhman Chowk
	0
	0
	30%
	40%
	20%
	20%

	28
	Patel Nagar
	0
	0
	60%
	10%
	-
	0

	29
	Lakhhi Bagh
	0
	0
	0
	60%
	30%
	10%

	30
	Ritha Marg
	0
	0
	0
	60%
	20%
	10%

	31
	Jhanda Mohalla
	4
	2%
	0
	90%
	nil
	nil

	32
	Indra Nagar
	50%
	0
	25%
	50%
	30%
	50%

	33
	Khudbuda
	0
	0
	0
	60%
	0
	10%

	34
	Tilak Road
	0
	0
	0
	60%
	20%
	10%

	35
	Lunia Mohalla
	0
	0
	0
	78.65%
	90%
	-

	36
	Dhamawala 
	5%
	0
	20%
	80%
	0
	90%

	37
	Chander Nagar
	0
	0
	0
	50%
	20%
	10%

	38
	Race Course South
	0
	0
	0
	50%
	20%
	10%

	39
	Race Course North
	10%
	0
	25%
	50%
	nil
	80%

	40
	M K P
	0
	0
	0
	50%
	30%
	20%

	41
	Chakhuwala
	0
	0
	0
	50%
	30%
	20%

	42
	Bakrawala
	0
	0
	20%
	6%
	20%
	10%

	43
	Indra Colony
	0
	0
	10%
	75%
	-
	100%

	44
	Vijay Colony
	75%
	30%
	NIL
	50%
	30%
	75%

	45
	Salawala
	0
	0
	0
	50%
	30%
	20%

	Average
	3
	5
	10
	53
	50
	50


4.10 Overall Compliance to MSWM Rules, 2000 in Dehradun
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Chapter 5 Population Projections and Characterization & Quantification of Municipal Wastes 
5.1 Area and Population 
Dehradun city has an area of 67.00 Sq. Kms and a population of 4,47,808 as per 2001 census.  

Table 17. Population growth 

	Population and Decadal Growth of Dehradun

	Year
	Population (in thousands)
	Decadal growth

	1971
	166
	

	1981
	211
	21.53

	1991
	270
	21.85

	2001
	448
	39.73


Source: Census of India, 2001 and CDP May, 2007.
5.2 Population Projections as per CDP
Dehradun’s population was 4.48 lakhs as per Census 2001. There was an unprecedented decennial increase in population (40%) of Dehradun in the 1991-10 decade. This is explained by the fact that in this decade Uttaranchal was carved out of the state of Uttar Pradesh with Dehradun as the state capital.

As stated in CDP, In all probabilities, Dehradun’s population growth rate will still be faster in the coming decades as the economic development policy now being pursued by the State will continue to create more job opportunities, which in turn will attract more job seekers to this town. Taking into consideration various economic factors, particularly the perspective of economic development in the town, the population has been projected up to the year 2025. Understandably, Dehradun has a large floating population of tourists, commuters, and business travellers. Tourist arrivals in 2003, 2004 and 2005 were 9.29Lakhs, 10.25Lakhs, and 10.26Lakhs respectively. 

Table 18. Population projections made in CDP

	Year
	Assumed annual growth rate (%)
	Projected Population (‘000)
	Projected floating population
	Commuters
	Total

	2001
	4.0
	448
	
	
	448

	2005
	4.0
	524
	9
	24
	557

	2006
	
	545
	10
	25
	580

	2007
	
	567
	10
	26
	603

	2008
	
	590
	11
	27
	628

	2009
	
	613
	11
	29
	653

	2010
	3.5
	635
	14
	36
	685

	2011
	
	657
	15
	37
	709

	2012
	
	680
	16
	39
	735

	2013
	
	704
	16
	41
	761

	2014
	
	728
	17
	42
	787

	2015
	3.0
	750
	17
	43
	810

	2016
	
	773
	18
	45
	836

	2017
	
	796
	19
	47
	862

	2018
	
	820
	19
	49
	888

	2019
	
	844
	20
	51
	915

	2020
	2.5
	865
	21
	53
	939

	2021
	
	887
	22
	55
	964

	2022
	
	909
	23
	56
	988

	2023
	
	932
	23
	58
	1013

	2024
	
	955
	24
	60
	1039

	2025
	2.25
	977
	25
	62
	1064

	2026
	
	999
	26
	64
	1089

	2027
	
	1021
	26
	66
	1113

	2028
	
	1044
	27
	68
	1139

	2029
	
	1068
	28
	70
	1166

	2030
	2.0
	1089
	29
	72
	1190

	2031
	
	1111
	29
	74
	1214

	2032
	
	1133
	30
	75
	1238

	2033
	
	1155
	31
	77
	1263

	2034
	
	1179
	32
	79
	1290

	2035
	
	1202
	33
	81
	1316

	2036
	
	1226
	34
	83
	1343


5.3 Population projections made in Water Supply Work II- DPR for Dehradun
Besides the population projections made in the CDP as above, the projections have also been made separately while preparing the DPR for water supply scheme for Dehradun, which has been duly accepted by the Government of India under the JNNURM Scheme. It is therefore proposed to use the same projections for current DPRs as well.
Population projections in the DPR have been made by using arithmetic increase method, geometric mean method, incremental increase method, decrease rate of growth method, semi-log method, simple graphical method and area density method. Population Projections tables are annexed. Population worked out by decrease rate of growth method is found to be most rational, hence recommended for adoption. 

Floating and Institutional Population 

Being the Capital of Uttrakhand and near the city of Mussoorie, a major tourist destination, the city receives a large number of floating population throughout the year. The famous institutes and schools located in the city also contribute a significant load of institutional as well as floating population. Hence a 10% equivalent population is considered for floating and institutional population. 

Table 19. Population projections made in Water Supply Work II- DPR for Dehradun inclusive of floating and institutional population
	Year
	Permanent Population 
	Equivalent Floating and Institutional Population 
	Total Population

	2001
	448000
	44800
	496800

	2007
	717908
	71791
	789699

	2011
	823099
	82310
	905409

	2021
	1151932
	115193
	1267125

	2031
	1508461
	150846
	1659307

	2041
	1801864
	180186
	1982050


5.4 Quantification and Composition of Waste Generated
The information on the quanitity of wastes generated in the city on a day to day basis, its composition, physical and chemical characteristics are the basic needs for the planning of Solid Waste Management systems for the city.  

5.4.1 Waste Generation Rates 
a. Dehradun being one among the JnNURM cites, CPCB had carried out a study through NEERI which revealed that Dehradun city generates 131 tonnes of waste per day. Out of which 51.4% waste is compostable, 19.6% is recyclable in nature and rest inert materials. 

b. According to the day to day record maintained by Dehradun Nagar Nigam, It is observed that they transport on an average 155MT waste per day. The DNN, however admits that they can transport only 60% of the waste regularly and rest oif the backlog is cleared through special drive carried out from time to time. This amounts to waste generation rate of about 210MT/Day.  
c. The consultants carried out independent studies to assess the quanitities of wastes generated in the city and transported each day. These studies revealed as under :-
5.4.2 Quantity and Characteristics of waste generation in the city
Initially 100 samples were drawn from selected households from high income, middle income and low income groups and a set of two bags were distributed to each household and they were asked to store biodegradable and non biodegradable wastes separately in those bags.  These bags were collected from the door step on a day to day basis and the compostion as well as quanity of this waste was assessed. This preliminary study revealed the quanitityof waste generation and its compostion as under:-
Table 20. Quantities of waste generated by different income groups 
	Dates
	

	
	PLEASANT VALLEY RAJPUR - Higher Income Groups

	
	TOTAL NO. OF HOUSEHOLDS
	
	
	TOTAL WEIGHT OF OPEN BAGS in Kgs

	
	Wet Bags Collected
	Dry Bags Collected
	Total No. of Houses Served
	Mixed Bags Collected
	Bio Degradable
	Non Bio

degradable

	17/11/07
	44
	45
	63
	18
	61
	10

	18/11/07
	79
	77
	81
	2
	70
	6

	19/11/07
	80
	78
	81
	1
	60
	35


	Dates
	

	
	CHAMAN VIHAR-Middle Income Groups

	
	TOTAL NO. OF HOUSEHOLDS
	
	
	TOTAL WEIGHT OF OPEN BAGS in Kgs

	
	Wet bags Collected
	Dry Bags Collected
	Total No. of Houses Served
	Mixed Bags Collected
	Degradable
	Non 
degradable


	6/11/2007
	 
	 
	105
	105
	130
	30

	7/11/2007
	8
	8
	99
	91
	100
	30

	16/11/07
	51
	72
	72
	 
	62
	6

	17/11/07
	92
	85
	92
	 
	68
	8

	18/11/07
	95
	88
	95
	 
	86
	11

	19/11/07
	84
	91
	91
	 
	80
	16.4

	Dates
	

	
	CHAMAN PURI BASTI-Lower Income Group

	
	TOTAL NO. OF HOUSEHOLDS
	TOTAL WEIGHT OF OPEN BAGS in Kgs

	
	Wet bags Collected
	Dry Bags Collected
	Total No. of Houses Served
	Mixed Bags Collected
	Degradable
	Non degradable

	12/11/2007
	71
	91
	96
	5
	52
	6

	13/11/07
	100
	95
	100
	0
	68
	11

	14/11/07
	103
	96
	103
	0
	85
	6.9

	15/11/07
	92
	89
	92
	0
	66
	6.5


Having carried out a random sampling as above, larger samples were drawn from the same area to ascertain the waste generation rates and their characteristics, which revealed the following:- 
Higher Income Group - Vasant Vihar

	Dates 
	Total No. of Households
	Total Waste 
	Average Quanitity of waste  per household/Day

	
	
	
	

	13-02-2008
	508
	577
	1.14

	14-02-2008
	508
	546
	1.07

	15-02-2008
	508
	573
	1.13

	16-02-2008
	508
	590
	1.16

	17-02-2008
	508
	672
	1.32

	18-02-2008
	508
	517
	1.02

	19-02-2008
	508
	569
	1.12

	Average 
	1.14


Middle Income Group - Chaman Vihar 

	Dates 
	Total No. of Households
	Total Waste 
	Average Quanitity of waste  per household/Day

	
	
	
	

	13-02-2008
	532
	561
	1.05

	14-02-2008
	532
	474
	0.89

	15-02-2008
	532
	515
	0.97

	16-02-2008
	532
	562
	1.06

	17-02-2008
	532
	571
	1.07

	18-02-2008
	532
	568
	1.07

	19-02-2008
	532
	534
	1.00

	Average 
	1.02


Chaman Puri Basti-Lower Income Group
	Dates 
	Total No. of Households
	Total Waste 
	Average Quantity of waste per household/Day

	
	
	
	

	13-02-2008
	430
	320
	0.74

	14-02-2008
	430
	343
	0.80

	15-02-2008
	430
	365
	0.85

	16-02-2008
	430
	435
	1.01

	17-02-2008
	430
	371
	0.86

	18-02-2008
	430
	382
	0.89

	19-02-2008
	430
	375
	0.87

	Average 
	0.86


Table 21. Average quantity of waste generated by different income group households

	Income Group
	Average waste in Kgs/Day

	High Income Group
	1.14

	Middle Income Group
	1.02

	Low Income Group
	0.86


As per CDP, more than 54.4 percent of population falls in the category of BPL and poor income group, 28% falls in lower middle income group and rest 17.6% falls in the higher income bracket.  Mean per capita income of the families is Rs.2372 and mean household income is Rs.10461. as could be seen from the table below.

Table 22. Percentage of families in different income groups
	Income
	Per Capita Income

(In Rs.)/ month
	Households (%)

	Below Poverty Line (BPL)
	Upto 562
	7.6

	Poor
	563-1999
	46.8

	Lower-Middle
	2000-3499
	28.0

	Upper-Middle
	3500-5999
	11.6

	High
	6000+
	6.0


Taking above table in consideration average per capita waste generation from residential area in the city can be calculated as below:-

= 
(7.6)*1.14+ (46.8+28)*1.01+ (11.6+6.0)*0.86 kgs
                                                          100

=
1.03 Kg/day/household

· Taking Family Size as 5, per capital generation works out = 205gms/Day

· 205 gms/capita/day 
Table 23. Total Quanitity of waste generated from households 

	Year
	2007 (Current Year)
	2011 (Design Year)

	Projected Population including equivalent floating population
	789699
	905409

	Per Capita waste generation from residential areas (in Kgs/day)
	0.205
	0.205

	Total  waste from residential areas/day in MT/day
	161.89


	185.61


Table 24. Characterisation of waste collected from three residential wards 

	Waste Components
	High Income (Vasant Vihar)

	Middle Income (Chaman Vihar)
	Low Income (Chamanpuri)

	Wooden Pieces
	0.28
	0.24
	3.55

	Paper
	5.47
	0.85
	5.57

	Textile
	7.21
	1.00
	4.78

	Thermocole
	0.67
	0.21
	0.15

	Glass
	4.00
	2.6
	3.62

	Rubber/ Leather
	1.35
	2.10
	2.85

	Polythene Bags
	11.6
	8.7
	6.78

	Plastic
	2.45
	0.57
	0.601

	School Bags
	0
	0
	0

	Metals
	0.35
	4.70
	2.08

	Human Hair
	0
	0
	0

	Flower
	0.85
	0.21
	0.62

	Green Leaves
	2
	0.85
	1.85

	Green Matter
	3.14
	9.42
	7.17

	Vegetables
	30.5
	30.7
	38.41

	Kitchen Waste
	28.1
	25.2
	19.2

	Dead Animal
	0
	0
	0

	Dry Bone/Dry Matter
	0
	0.71
	0

	Sand/Earth/Soil
	1.40
	1.20
	2.17

	Stone
	0.35
	0.14
	0.30

	Brick
	0
	0.14
	0

	Ceramics
	0.11
	0.28
	0

	Lime
	0
	0
	0


Table 25. Composition of waste collected from residential wards

	Type of Waste
	High Income
	Middle Income
	Low Income
	Average

	Recyclables
	33.4
	31.0
	30.0
	31.4

	Biodegradables
	64.6
	67.1
	67.3
	66.3

	Inert Materials
	2.0
	1.9
	2.8
	2.2


Table 26. Quanitity of different categories of waste generated from residential wards

	Type of Waste
	Composition 
	Quantity of Waste in MT/Day 2007
	Quantity of Waste in MT/Day 2011

	Total Quanitity of Waste in MT/Day
	100
	147.17
	185.61

	Recyclables
	31.4
	46.21
	58.28

	Biodegradables
	66.3
	97.57
	123.06

	Inert Materials
	2.3
	3.24
	4.08


5.4.2.1 Quantification of Commercial and Institutional Waste
Shops - Paltan Bazar
	PALTAN BAZAR-SHOPS (Commercial Establishment)


	Dates 
	No. of Shops
	Bio-Degradable in Kgs
	Non Bio- degradable in Kgs
	Total Quanitity of Waste in Kgs
	Percentage Biodegradable in Kgs

	05-11-2007
	100
	83.34
	24
	107.34
	77.64

	06-11-2007
	100
	65.2
	27.5
	92.7
	70.33

	07-11-2007
	100
	88
	40
	128
	68.75

	08-11-2007
	100
	101.8
	50.7
	152.5
	66.75

	Average 
	84.585
	35.55
	120.135
	70.41


Table 27. Estimated quantities of waste generated by commercial establishments 

	Type of Commercial Establishments
	Number
	Waste Generated by each unit in Kg/Day
	Total in MT/Day

	Vegetable and fruit markets
	22
	500
	11.00

	Meat and Fish market
	12
	200
	2.40

	Hotels and Restaurants
	420
	50
	21.00

	Factories 
	58
	20
	1.16

	Shops and Offices
	6758
	1.2
	8.11

	Institutions 
	300
	10
	3.00

	Total waste generated by Commercial Establishments 
	46.67

	Quantity of Biodegradable Waste (assumping 70% biodegradable in nature)
	32.66 MT/day

	Quantity of Recyclable Waste (assumping 30 % Recyclable in nature)
	14.01 MT/day


5.4.2.2 Composition of mix waste transported to dumpsite

Net weight, Density of total and kitchen waste was as under:-
Table 28. Density of waste

	S.No
	Types of Waste
	Sample 1
	Sample 2
	Sample 3
	Sample 4

	1
	Net weight (Kg)
	2691
	3502
	2389
	3122

	2
	Density of Total Waste (Kg/m3)
	378
	405
	378
	405

	3
	Density of  Kitchen Waste (Kg/m3)
	405
	432
	405
	432


Table 29. Recyclables

	S.No
	Types of Waste
	Results (% by Mass)

	
	
	Sample 1
	Sample 2
	Sample 3
	Sample 4
	Average

	1
	Wooden Pieces
	0.60
	0.45
	0.40
	0.35
	0.45

	2
	Paper
	4.57
	6.80
	5.20
	3.17
	4.94

	3
	Textiles
	6.72
	7.85
	8.54
	8.74
	7.96

	4
	Thermocole
	0.15
	0.06
	0.12
	0.35
	0.17

	6
	Glass
	0.11
	0.11
	0.20
	0.20
	0.16

	7
	Rubber/Leather
	0.85
	0.26
	0.63
	0.40
	0.54

	8
	Polythene bags
	5.53
	6.51
	5.98
	8.90
	6.73

	9
	Plastics
	0.96
	1.63
	1.17
	1.06
	1.21

	10
	School Bags
	0.37
	0.74
	-
	0.51
	0.41

	11
	Metals
	0.11
	-
	-
	0.06
	0.04

	12
	Human Hair
	-
	-
	-
	0.03
	0.01

	Total 
	22.60


Table 30. Biodegradable Waste 

	S.No
	Types of Waste
	Results (% by Mass)

	
	
	Sample 1
	Sample 2
	Sample 3
	Sample 4
	Average

	1
	Flowers
	0.22
	0.11
	0.30
	0.20
	0.21

	2
	Green Leaves
	7.24
	5.48
	7.16
	4.67
	6.14

	3
	Green Matter
	-
	-
	-
	-
	0.00

	4
	Vegetables
	1.37
	1.31
	2.97
	1.02
	1.67

	5
	Kitchen Waste
	38.20
	35.75
	34.70
	38.56
	36.80

	6
	Dead Animals
	0.30
	-
	-
	0.50
	0.20

	7
	Dry Leaves /Dry Matter
	2.94
	5.25
	3.60
	2.98
	3.69

	5
	Straw/Hay
	3.97
	4.11
	4.06
	0.83
	3.24

	Total
	51.95


Table 31. Inert Materials

	S.No
	Types of Waste
	Results (% by Mass)

	
	
	Sample 1
	Sample 2
	Sample 3
	Sample 4
	Average

	1
	Sand/ Earth/ Soil
	23.29
	21.67
	21.93
	24.95
	22.96


Table 32. Construction Waste

	S.No
	Types of Waste
	Results (% by Mass)

	
	
	Sample 1
	Sample 2
	Sample 3
	Sample 4
	Average

	1
	Stone
	0.96
	0.63
	1.08
	0.96
	0.91

	2
	Brick
	0.74
	-
	-
	-
	0.19

	3
	Ceramics
	0.04
	0.06
	0.08
	0.09
	0.07

	4
	Lime
	0.70
	1.20
	1.84
	1.47
	1.30

	Total 
	2.46


5.4.2.3 Estmated quantity of inert materials transported to dumpsite 

	Sr. No.
	Items 
	Quantities in MT/Day

	1
	Actual Quanity of waste transported each Day in 2007 – Results of one month’s exercise
	155.00

	2
	Total estimated waste in MT/Day - 40% Waste not getting collected due to collection inefficiency every day in 2007 (Assuming 60% collection efficiency) as per DNN estimate
	210

	3
	% Inert Materials transported each Day in 2007 as per the physical analysis carried 
	23%

	4
	Estimated Inert Materials 
	48.13 MT/Day


5.4.3 Projected waste generation

Considering all the factors mentioned above the quantity of waste is projected as follows:-

Table 33. Projected quantities of waste generation
	Year
	2007 
	2011 

	Projected Population including equivalent floating population 
	789699


	905409

	Total  waste from residential areas/day in MT/day (calculated from waste generated from households -refer table no. 26 in the DPR)
	161.89


	185.61

	Commercial waste in MT/day
	46.67
	58.86

	Street Sweepings (better SWM systems will reduce the quantity of street sweepings)
	48.13
	48.13

	Total waste generation per day in MT
	256.69
	292.6

	Per capita waste generation Kgs/per day 
	0.357
	0.323


5.4.4 Chemical Composition 

Following Chemical Characteristics were tested are:

1.  
Moisture content 

2. 
Organic Matter 

3. 
C/N Ratio 

4. 
Calorific Value* in KCal/Kg
Table 34. Chemical test Methods and Results

	Samples/items
	Moisture Content (% by mass)
	Organic Matter (% by mass)
	C/N Ratio
	Calorific Value (K Cal/Kg)

	Testing 

Method used 
	IS : 9235-1979
	USDA, Guideline
	By Calculation
	Bomb Calorimeter

	Sample 1 
	36.9
	11
	14.88
	1947

	Sample 2
	38.2
	9.3
	20
	2124

	Sample 3
	40.8
	10.8
	21.72
	1828

	Sample 4
	36.6
	9.4
	17.18
	2242

	Average
	38.125
	10.125
	18.445
	2035.25


Note: - Calorific value of the waste seems to be high. It has to be separately checked for biodegrdabale waste only. Actual Lab Reports are annexed herewith.

5.4.5 Projected waste generation category wise

Table 35. Projected quantities of waste generation category wise
	Items/Year
	2007 - Waste in MT/day
	Percentages

	Biodegradable waste 
	139
	54

	Recyclables
	64
	25

	Inert materials
	51
	20

	Construction waste reaching landfill 
	3
	1


5.4.6 Quantity of waste to be treated and landfilled 
It is assumed that at least 90% of recyclable material will get salvaged for recycling and would not go to compost plant or landfill. Similarly atleast 80% of inerts would be diverted to low lying areas instead of taking that waste to engineered landfill or be used as a cover material on the landfill. Construction waste would also be used for filling low lying areas. 

With efforts to minimize the waste through home composting and yard waste composting in the gardens a maximum of 150MT of biodegradable waste would reach the compost plant by 2011 and about 50 MT of rejects and inerts would reach the landfill. Therefore a compost plan of 150MT/day and a sanitary landfill of 50MT/day capacity are proposed to be constructed. [image: image9.png]
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Historical Perspective


During the 17th century the Sikh Guru Ram Rai, who belongs to the sect of Udasi Fakirs, took up his residence in the Dun. 


During the 18th century the city was invaded frequently by Sikhs and Gujjars.


From 1803 to 1814 it was under the occupation of the Gorkhas.  


In April 1815, Gorkhas were ousted from Garhwal region and Garhwal was annexed by the British. In that year the area now comprising tehsil Dehra Dun was added to district Saharanpur. 


During 1822 to 1828, new roads were developed and improvements were done to other works of public utility. The hill stations of Mussoorie and Landour which have been established in 1827-1829 now began to have a most beneficial effect upon the prosperity and development of the city.


In 1825, however, it was transferred to the Kumaon Division.  


In 1828, Dehra Dun and Jaunsar Bhabar were placed under the charge of a separate Deputy Commissioner 


In 1829, the Dehra Dun district was transferred from the Kumaon Division to the Meerut Division. 


In 1842, Dun was attached to Saharanpur district and placed under an officer subordinate to the Collector of the district but since 1871 it is being administered as separate district. 


In 1878, training college was set up for forest rangers at national level. In 1884, the Central Government took its possession and named it as “Imperial Forest School”.


In 1968 the district was taken out from Meerut division and included in the Garhwal Division.
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