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SEWERAGE,
SOLID WASTE MANAGEMENT,
DRAINAGE AND IRRIGATION

9.1 SEWERAGE

9.1.1 Background

Sewerage is the core element of physical infrastructure that determines the environmental status of any
settlement and as such requires minute planning, development and management. Development of
appropriate sewage carriage system with efficient treatment is the key element, which acts as a
prerequisite for facilitating balanced and harmonized development. Augmentation of existing inadequate
systems/treatment facilities as well as adoption of new technologies of waste treatment for small and
marginal settlements and rural areas presents a gigantic task demanding special efforts.

In the Regional Plan-2001, it has been proposed that the DMA and priority towns should treat sewage
before it is discharged into the watercourses or on land or used for irrigation. The other towns where it is
not possible to provide a proper system due to topography and for want of resources, low cost sanitation
measures may be adopted which can be replaced by regular sewage system subsequently. Sewage should
be treated to bring the pollution level to permissible limits as stipulated by the Bureau of Indian Standards
(BI'S) and Pollution Control Boards irrespective of the type of disposal of the sewage. As far as possible,
areas where the annual rainfall exceeds 75 cm, separate systems for sewage and storm water are
recommended. Rural areas, where piped water supply system exists, should be provided with sewerage
system with treatment facilities. Low cost sanitation measures such as sanitary latrines with septic tanks
and soak pit should be provided in the villages with hand-pumps based water supply.

A review of Regional Plan-2001 was done in the year 1999, in which it was observed that only 20%
towns of NCR were covered with partial sewerage system, while the rura areas did not have any access
to such facilities. Since the last decade, no mgjor progress has been made with regard to sewage treatment
plants. The rivers (mainly Yamuna) and various seasona streams had been converted into “ Nallahs’
which carry untreated sullage polluting downstream areas. Some newly developed urban areas namely
Faridabad, Gurgaon (in Haryana) and NOIDA (in U.P.) have installed sewage treatment plants provided
by development authorities but reportedly not fully functional due to avariety of reasons.

9.1.2 Existing Situation and | ssues

Recent studies reveal that at present barring Delhi, where 80% population is covered under sewerage and
1,500 mld of waste water is being treated, the sewerage cover ranges from 30 to 70% in U.P. and 60% to
80% in Haryana in the DMA (now CNCR) towns only. Among the CNCR towns, treatment facilities are
available in Faridabad, Gurgaon, Ghaziabad and NOIDA. No sewerage treatment facility is available in
any of the priority towns of U.P. Sub-region or Rajasthan Sub-region. Coverage of sewerage system in
various priority towns ranges from 40.0% to 70.0% in Haryana, 3.0% to 5.0 % in Rajasthan and 0.0% to
30% in Uttar Pradesh. Status of availability of sewerage system and treatment facilities in some of the
NCR towns in the year 2000 is given at Annexure 9/1. Not enough database is available to determine the
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position of sanitation in rural areas. However, the overal picture is dismal. High incidence of water borne
diseasesin NCR isindicative of the poor state of sanitation in the region.

System Drawbacks and Lack of Coverage

The expansion of sewerage network has lagged behind the growth of population resulting in overflow
of sewage into drains causing river pollution or creation of cess pools in low lying areas of the
towng/settlements. There are imbalances in the coverage of municipal sewerage systems in various
parts of the cities. Significant portion of the city population living in margina settlements,
unauthorized colonies and urban villages etc. has been devoid of regular municipal sewerage systems.
In old cities like Delhi, sewerage system of the walled city is quite old and overloaded, which requires
phased replacement or rehabilitation.

Development authorities which are associated with development of new areas in various towns/cities
tend to take care of sewerage system in newly developed sectors only. Many a times no sewage
treatment facilities are provided there and untreated sewage is allowed to flow into the nearest open
drain/water bodies or even just allowed to spread over large tracts of land. Provision of sewerage
system and treatment facilities in the existing areas is considered as the sole responsibility of the local
bodies which have neither sufficient financial resources nor appropriate technical staff to provide
such facilities. They are totally dependent upon the State Government for this, whose resources are
also limited.

Lack of Operation & Maintenance and Management Effort

Poor maintenance of the sewerage system by the local bodies and development authorities (in their
respective areas of maintenance) has resulted in blocking and overflowing of sewers, open manholes
and back-flows. The inadvertent act of throwing street sweepings and garbage by street sweepers into
manholes/open drains results in blocking of sewers and creates cess pools resulting in environmental
degradation, foul smell and disease. Re-densification of population in the existing townships and lack
of proportionate improvement in sewerage systems have resulted in overflowing of sewers and
manholes due to insufficient carrying capacity of sewers, thus, resulting in environmental degradation
of the towns. Age old system of cleaning of sewers is still followed instead of use of modern
machines like jetting cum suction machines, which are quick and do not damage the skin of the
sewers, which is one of the main causes of subsidence of sewers.

Lack of Waste Minimization and Recycling/Reuse

The emphasis should be on waste minimization, which will help in improving the environment as a
whole. Recycled waste water should be promoted for non-drinking purposes. Hotels, industrial units
and large installations should be asked to recycle their waste water. Fiscal measures such as quantum
based taxation for waste water should be taken up which will not only reduce the cost of treatment for
the municipalities but will ultimately help in improving the overall environment of the cities

Other Areas Lacking Adequate Focus

Besides, other aspects/areas, which need attention include:

8 Population living in margina settlements and slum areas lack coverage.

§ Small and medium towns and large villages, having population above 5,000 persons, should be

provided with the requisite sewerage/sanitation facilities.
§ Phased augmentation/replacement of sewersin congested areas of the cities.
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§ Suitable legislation/amendments to check mixing of industrial waste with domestic sewage and
disposal of untreated sewage into open drains.
§ Rural settlements need special focus where presently no sanitation exists.

9.1.3 Palicies and Proposals

In order to improve the overall situation in the National Capital Region for the harmonized and balanced
development for the perspective 2021 following policies and strategies are proposed:

Preparation of Master Plan for Sewerage System and its Treatment

Each participating State with the help of the specialized agencies, experts and NGOs should take up
the preparation of detailed Master Plans for laying/augmenting sewerage system and its treatment for
al the towns. The Master Plans should aso have a provision for recycling the treated effluent for
irrigation, gardening and cooling in industries/hotels. Common effluent treatment plants in planned
industrial estates should compulsorily be set up.

Norms and Standards

Norms and standards provided in the CPHEEO Manua for sewerage and its trestment should be
followed.

All towns identified for development in the Regional Plan-2021 should have cent percent sewerage
system and should treat their sewage up to the desired standards including colliform, under the
Environmental Protection Act, 1986 before it is discharged on land for irrigation, plantation,
gardening etc. or into the water bodies. Towns within NCR, which do not have sufficient resources or
have unsuitable terrain to provide proper sewerage system and treatment facilities, may initialy be
provided with low cost sanitation systems which can be upgraded in the later stages within the time
frame of this Plan.

All the urban villages should be provided with the facilities equivalent to the towns, within whose
controlled areas they are located. Large villages may be provided with low cost sewage treatment
facilities with appropriate sewerage system. Other rural areas should be provided with low cost
sanitation measures such as sanitary latrines, septic tanks and soak pits.

These norms and standards should be implemented in the phased manner in the region.

Rehabilitation/Augmentation of Sewerage System and Treatment Facilities

Poor condition of existing sewerage system in townships/cities should be rehabilitated and wherever,
this facility is not available or is not up to the desired level, augmentation schemes, should be taken
up. Since treatment facilities in most of the townships are insignificant, emphasis should also be given
to provide the same, as per the requirement. Sub-region wise sewage generation is in Table 9.1.1.
Total sewage expected to be generated in the region by the year 2021 is 6,935 mid which includes
1,123 mld in Haryana Sub-region; 282 mid in Rajasthan Sub-region; 1,480 mid in U.P. Sub-region
and 4050 mld in NCT-Delhi Sub-region.

Development authorities should provide sewage treatment facilities simultaneously while devel oping

the area in phased manner. No untreated sewage/waste water should be alowed to flow in the
neighbouring areas/States. Piecemeal approach to laying of sewer should be avoided.
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Table 9.1.1: Sewage Generation in Urban Areas of NCR

Sub-region Sewage Generation (mld)
2001 2021
1 2 3
NCT-Delhi 2,493 4,050
Haryana 394 1,123
Rajasthan 53 282
Uttar Pradesh 576 1,480
Total 3,516 6,935

Note: This does not include the UAF

Operation and Maintenance

Operation and maintenance should be given priority by the local bodies using modern
technol ogy/equipments.

Palicy of Dual Agencies

The policy of having dual agencies for the construction and operation & maintenance of these
facilities in some of the constituent States should be discouraged. In order to have better
environmental management and to avoid over-loading/under-loading of the system and for focused
accountability, overall management of sewerage system and surface drains with its effluent treatment
facilities should be with single agency in a given town.

Allocation of Land for Sewerage Schemes

Master/Development Plans of the towns and cities should incorporate land allocations at appropriate
locations for following components of the sewerage schemes:

§ Adequate space for underground laying of sewers along roads as per standard cross sections.

§ Depending upon quantity of sewage to be pumped, land area for sewage pumping stations needs
to be alocated. On an average, area of 0.25 hectare should be reserved for each pumping station.

8 0.2-1.0 hectare/mld land area should be reserved for sewage treatment plant as per the technol ogy
adopted, keeping in view the size of the town/area.

Recycling of Waste Water for Non Drinking Water Use

All new development areas should have two distribution lines, one for drinking water and other for
non-drinking water/recycled treated waste water for reuse. All the waste requirements for non-
drinking purpose in big hotels industrial units, central air-conditioning of large buildings/institutions,
large installations, irrigation of parks/green areas and other non-potable demands should be met
through treated recycled waste water.

At least 50% of the treated waste water should be recycled for these purposes and emphasis should be
laid towards waste minimization, which will aso help in improving the environment on the whole.
Government may also provide liberal tax rebates for ingtitutions/industries adopting recycled waste
water to compensate for the cost involved in treating waste water for recycling. Fresh water should
not be used for irrigation purpose, if treated waste water is available. If required, enabling provisions
in the respective acts of the local bodies may be made by the respective State Governments.

Creation of Mass Awareness

It is imperative to create mass awareness among public through mass media with regard to saving of
water, waste minimization and utilization of treated waste water for non-drinking purposes.
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Commercial Approach for Tariff

With the increased requirement of improved quality of life, Government alone does not have financial
capacity to continue with the subsidies for improving the sewerage system and treatment facilities in
the times to come. Commercial approach should be adopted by the local bodies for revenue
generation. Tariff should be so fixed as to meet at least the operation and maintenance cost of the
sewerage system, if not the capital cost of the system. Introduction of sewage tax and improved
recovery of taxes may help in reducing the revenue-expenditure gap.

The structure of the sewage tax should be demand based and increased tel escopically depending upon
the monthly consumption of water and should be reviewed periodically as a built-in mechanism to
make the service self sustaining and a deterrent to wastage. Public-Private Partnership (PPP) needs to
be introduced for operation and maintenance of the sewerage schemes and sewage treatment plants.

I nstitutional Capacity Building

Institutional capacity building measures for management of sewerage system and sewage treatment
plants in the towns should be done for efficient operation and maintenance of the system.
Simultaneously, it should contribute towards improvement in the self sustainability of the system.

Funding of Sewerage and Sewage Treatment Schemes through Five-Year Plans

Present state of affairs of utility and service infrastructure in the region barring NCT-Delhi is dismal
due to non-availability of funds for these sectors. Therefore, some mechanism should be devised
under the five-year plans so that funds are made available to the State Governments for the
development of infrastructure in their respective Sub-regions for balanced and harmonious
development. Provision for Special Component Plan should be made by the Planning Commission for
the National Capital Region. Centrally Sponsored Schemes (CSS) for infrastructure development in
NCR should be formulated, which should include sewerage and sewage treatment schemes as one of
the component. The scheme should be structured as follows:

State share 25%
Central Government Grant 25%
NCRPB Interest Bearing Loan 50%

The share of State Government should be provided in the plan as a part of the Sub-component Plan
for NCR Sub-region of the respective States, while the Central Government grant could be a part of
the NCR Planning Board's central budgetary provision. The loan component can be met by the NCR
Planning Board through its Internal Extra Budgetary Resources (IEBR). Augmentation and
upgradation of sewerage schemes/sewage treatment plants in older areas should be financed through
this funding. External Development Charges (EDC) collected by the development authorities from a
town should be invested within the same town in proportion to the population of existing town
proposed to be developed. In al new areas being developed, the capital cost of sewerage
schemes/sewage treatment plants should be self financing and be met from EDC.

9.1.4 Plan of Action and Phasing of Implementation of Strategies/Policies/Proposals

In order to implement the policies of sewerage system in the region it is imperative to have a plan of
action along with phasing so that the implementation of policies and proposals in the Regional Plan can
be dovetailed with the five-year plans. In view of this, it is necessary that each recommendation should be
phased plan-wise where certain activities are to be completed within the first five-year of the
implementation of the Region Plan, whereas some activities will span over to al the four-five year plans.
Some of the activities which need to be implemented in the first five years of the Regional Plan
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implementation include, preparation of the Master Plans for sewerage system and its treatment, creation
of mass awareness, allocation of land, recycling of waste water and industries/hotels/large institutions to
be compelled to use at least 50% of their waste water in their institutions itself and no fresh water should
be allowed to be used for agriculture/horticulture purpose in the inhabited areas to promote use of treated
waste water. Amendment in act/statute, if required, should be carried out for the reuse and recycle of
wastewater. |mprovement/augmentation in the existing sewerage system and construction of sewage
treatment plants in the region, as recommended above have been proposed to be carried out in a phased
manner in all the five-year plans.

Phased programme and plan of action have been worked out to give effect to the proposal and
implementation thereof, which is given in Annexure 9/11.

9.1.5 Investment Plan

Tota estimated sewage generation in the urban areas of the region is estimated to be 6,935 mid by the
year 2021. Accordingly, there will be need to strengthen/expand the sewerage system and its treatment
capacities. Total investment required for laying of sewerage system would be Rs.3,467.47 crores by the
year 2021 and for treatment of waste water, the investment would amount to Rs.4,854.46 crores. It is
based on the existing situation given in para 9.1.2 above. However, Sub-region wise and Plan wise fund
requirement for the region has been given in the following tables:

Table 9.1.2: Sub-region wise Investment requirement for Sewage (Rs. in Crores)

Sub-region Sewer age System Sewage Treatment Plant Total
(@ Rs. 0.50 crores per mid) (@ Rs. 0.70 crores per mid)
1 2 3 4
Haryana 561.49 786.08 1,347.57
Rajasthan 140.80 197.13 337.93
Uttar Pradesh 740.18 1,036.25 1,776.43
NCT-Delhi 2,025.00 2,835.00 4,860.00
Total 3,467.47 4,854.46 8,321.93

Table9.1.3: Plan wise Investment requirement for Sewage

Plan Period Per centage Amount
(%) (Rs.in Crores)
1 2 3
2002-2007 15.0 1,248.29
2007-2012 35.0 2,912.68
2012-2017 30.0 2,496.58
2017-2021 20.0 1,664.39

Land for the total plan period should be acquired at the first instance. Phasing of investment has been
proposed on the basis of plan of action for implementation given in Annexure 9/I1.

9.2SOLID WASTE MANAGEMENT

9.2.1 Background

Solid Waste Management (SWM) is one of the most expensive municipal servicesthat aloca body has to
provide as its obligatory municipal function and absorbs about 1% of GNP in the urban areas. About three
to six persons per 1000 population are required to cater to thisimportant civic amenity, which is about 1%
to 2% of the total National Work Force. It is, therefore, imperative to optimize this huge civic expenditure
and evolve an indigenous low cost technology which is technically sound, financially viable, aesthetically
beautiful and socially acceptable to public.

96



g3 AS-2001 ¥ y%aTd B fh 1 dext MU df yde 20 ¥ & <A s@afy & foy dommeg
ST 3R 3N X & My ¥ &F 9 oF FRa ufthar e ov | afved deftha wral @ forg aft i
¥ e o fafea foear S =nfey qen v o 9 31fde = arel 94l TR daw e & forv sfud
UdE B AT B A1y |

& AMS-2001 @ FHtenm § A” <@ A7 fF S HE (MES) B G AT A SO Bl 7, o q
TEd ATST 9T Heol [hal Tal 2 | qfy, G 94 &3 TR B T d T LS -feelt H srverrda
JER WUT (P FAX BT 70%) B & | ool ¥ rfdpier fsfhd W ¥ R Y § qA1 U dsfhel wId
IUTe T8 | 3 paX b e iR ofsfhal & fou food Su-gr & fohell @ W= &1 3ip A8 o
TR

9.2.2 oA fRIf @ 7=

AT W AT G © [P 59 &4 @ W W TR # S FAR BT NUCH WRY & P aid I e BT
O & | efefthel wIal H e 8 € S Yfid ot § B drel Rea Bl A Wb | W el gy
BIs 3 FUeH Jormell & =1 T8 § | 99 2000 H AT ISAGT &7 B Y TR A o G-l JdeT
gfaesli ®1 Iueterdr s RART srger=a o/l 4 & 78 7 |

JTAMI B TR, $H GHI S &F W 9 2001 H 13,499 H. 7 U &7 Pl S@= = @ a1, orad o
T 1,540 . <4 ufq fod sRImom Su-ar 3, 201 7. =7 ufa foF o Su-arF ¥, 2,270 #. <9 ufa oA
IR USI SU-F A qAT 91! TS -focelt ST-819 A I &1 &1 A7 | 39 &F § 99 2021 dd AT
27,236 #. e 9T 7 Fol I BIH &I GGl & 3R 9 UHR & D & MyeH & oy Ry w3 iR
ff &) smazgddr gt | S8 IR &R ARl 9.2.1 F e R |

AROY 9.2.1: I A & F S HoRT S~

SU-8F PR Sa (R, 4 AfY &)
2001 2021
1 2 3
R A e I et 9,488 15,413
gRarom 1,540 4,569
TSRRAT 201 1,116
SR ST 2,270 6,138
Eal 13,499 27,236

P YA Tb WE ©, gAY SN banl e ugfidl dde Wil ofsfthel & R € A8l 8 Wbl ® |
T 3T WATERYT HI g F P a0 =iy gfie & =r@eRe fawed w® Wt =R &= g |

9 89 © Y = g8 59 UBR o
T At § SaeErs BT 34T
R ey 3 doxr yded & fory sremft gfedror sroer € | ety aRuTferaTelt B R A
IT BM dTcl S R @ [USH & IURT Bl SMBRI T8l el © | Ha-T Yhd B a1 IAD! gallg

orTett ff St T § e BRil 8 | WS | I B dTel oG BT FT I O HeX b T H @d
B S B, S SRS | A S ©

qIfavoila S/l a¥id W GINT HaNT (A9 & [y Sugad Y Suarel T g1

ffrpier TR H, 3 dAx & fued & forg wig 4 Rafed T8 8 7 dsfha el & w7 H iR T
e @1 o= R & fod § | TR MRS f9mT R IR fey 0 Ae81/fRer Aol § I8 a8

97



Regional Plan-2001 proposed that solid waste disposa and management should be planned for a
minimum period of 20 years and at least controlled tipping should be adopted in the disposal of the solid
waste. Areas should be identified in al the towns for sanitary landfill and, al the towns above one lakh
population should have arrangements to properly manage the waste disposal.

In the review of Regional Plan-2001 it was observed that large quantities of solid waste (garbage) were
generated daily, out of which very little was collected. NCT-Delhi, however had comparatively better
collection (70% of the waste) than rest of NCR towns. Most landfill sites are brimming to the full and
vacant sites for landfill are not available in Delhi. No specific sites have been identified in any Sub-
regions for disposal of solid wastes and landfill.

9.2.2 Existing Situation and | ssues

Studies have reveaed that none of the towns in the region are disposing off solid waste in environmental
friendly manner. The landfill sites are not lined to protect the ground water from |leachate percolating into
it. No other disposal system has been adopted by the local bodies. The status of availability of solid waste
management facilities in some of the towns of NCR in the year 2000 is at Annexure 9/111.

As per estimates, at present 13,499 MT/day of garbage was being generated in the year 2001 in the
region, of which about 1,540 MT/day was being generated from Haryana Sub-region, 201 MT/day was
being generated from Rajasthan Sub-region and 2,270 MT/day was being generated from U.P. Sub-region
and remaining from the NCT-Delhi Sub-region. Total garbage generation in the region is likely to be
about 27,236 MT/day by the year 2021 and handling of this kind of waste will need special efforts and
funds. Sub-region wise details have been givenin Table 9.2.1.

Table9.2.1: Solid Waste Generation in NCR

Sub-region Garbage Generation (in M T/day)
2001 2021
1 2 3
NCT-Delhi 9,488 15,413
Haryana 1,540 4,569
Rajasthan 201 1,116
Uttar Pradesh 2,270 6,138
Total 13,499 27,236

Since land is a resource, the disposal methodologies for solid waste cannot remain only sanitary landfill.
We have to examine other environmental friendly and financially viable options a so.

Some of the major issues in this sector include:

Lack of Knowledge of the Local Bodies

Local bodies adopt casual approach for the management of solid waste. Most of the municipalities are
not aware of the ways and means to dispose off solid waste that is generated in their respective towns.
Even the collection and transportation system of solid waste is not up to the mark. Major chunk of the
revenue generation from the city is eaten away in managing the solid waste, which is done
inefficiently.

Non-availability of suitable Land for Solid Waste Disposal in Environmental Friendly Manner

most of the towns, no land is earmarked for the disposal of solid waste, neither as landfill site nor for
disposal through other techniques. The Master/Development Plans, prepared by the Town
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Planning Department, do not reflect this aspect. Many a times, land is earmarked for sanitation
purpose, which includes the disposal of solid waste as well as a site for sewage treatment plant, which
isinsufficient for either use. Since location of the land plays an important role, therefore, it should be
located in such a way that solid waste is disposed off in decentralized manner so that the
transportation cost for the solid waste is optimized.

Lack of Public Awareness

People are not aware of the harmful effects of solid waste that litters around in towns and cities in the
region. Thereis need for arranging awareness campaign in this regard.

Non-Availability of Funds

Local bodies do not have funds to handle this kind of waste and in future, as discussed above, the
guantities are likely to increase manifolds. In case the waste is not handled and disposed off in a
scientific manner, it will reach unmanageable proportions in future. In view of this, the local bodies
should improve their financial condition through better management and improve their revenue
generation capacity. It should also examine the alternative options for optimization of transportation
costs of solid waste.

Piecemeal Approach for Handling of Solid Waste

Local bodies do not have any Waste Management Plan for their towns/cities. The state of affairs is
such that when the NCR Cells contacted the local bodies for data on solid waste to create database for
solid waste management, some of the local bodies were not even aware of the quantum of solid waste
generated in their town. Local bodies/municipalities are adopting piecemeal approach in thisregard.

Dependence on Departmental Staff causing Labor Related Problems

Most of the local bodies are dependent upon their own staff for handling of solid waste, which has
resulted in labour related problems. Mgjor chunk of revenue is eaten away by way of paying wages,
upholding transportation fleet, operation and maintenance etc. There is need for the local bodies to
adopt a comprehensive approach to manage solid waste in terms of collection, transportation,
treatment and disposal of waste factoring in various components like labour, equipment, vehicles,
institutional arrangements etc.

Other Deficiencies

§ Lack of coverage

8 Poor collection system specialy in the narrow and circuitous lanes, making the collection more
difficult

Mixed variety of organic and inorganic solid waste
Non-involvement of NGOs/informal sector and private agencies.
Unsanitary conditionsin and around community bins.

Handling of specialized wastes

Shortage of vehicles

Shortcomings at landfill sites

Organizational inadequacies

Shortage of equipment and committed supervisory staff
Financial stringency

wn N W N N LW W W W
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9.2.3 Palicies and Proposals

In order to improve the overall situation in the National Capital Region for the harmonized and balanced
development for the perspective 2021, following policies and strategies are proposed:

Preparation of Detailed Solid Waste Management Plan

All the towns in NCR should prepare Solid Waste Management Plan in order to handle the waste
being generated in their respective towns on the basis of guidelines provided by the CPHEEO Manual
for the solid waste management. It would be appropriate that the local bodies plan for the whole city
and decentralization should be done for disposal of solid waste for reducing the transportation cost.

Norms and Standards

Norms and standards provided in the CPHEEO Manual for solid waste management which provides
guidelines for collection, transfer, transport and disposal of solid waste in environmental friendly
manner should be followed. This also provides the directions for handling of medical and hazardous
wastes. In this regard, the notification of the Ministry of Environment and Forests under the
Environmental Protection Act, 1986 should also be followed.

I dentification of Land for Treatment/Disposal of Waste

While preparing the Master/Development Plan for various towng/cities, Town Planning Department
of respective Sub-regions should earmark the land for treatment/disposal of solid waste. The
acquisition of these sites, by the development authorities and municipalities, should form a
compulsory element of the development programme and properly budgeted for in their Plan
documents.

In NCT-Delhi, the land is scarce and it should plan for future development considering the
availability of land for various aspects because the solid waste generation in NCT-Delhi alone by the
year 2021 has been projected as 15,000 M T/day, which requires about 28 sq kms of land for disposal
of solid waste through sanitary land filling assuming that the depths of landfill will be 10 metres
(partly below ground and partly above ground), density of solid waste is 0.85 MT per cubic metre,
life cycle of landfill site is 20 years and there are three landfill sites. Details of various options
examined are in Annexure 4/Il. Land area of about 28 sq kms required for solid waste disposal
through sanitary land fill, should be identified in the MPD-2021, which is under preparation. Another
85 sq kms of land area should also be kept reserved for solid waste disposal in future beyond year
2021.

Sanitary landfill sites should be designed and engineered properly to collect and treat |eachate and
biogas should be collected and utilized in a planned manner. Constituents States of NCR should also
earmark land for solid waste disposal by sanitary landfill and other means appropriately.

Waste Minimization-Recycling/Recovery of Resources

In view of the limited availability of land for use as landfill sites, there is an urgent need to find other
mechanical means of minimizing waste requiring disposal. In fact, we should am at zero waste
output. Fly-ash from proposed/existing thermal power plants should be utilized in environmental
friendly manner by using it in the construction industry. The prevalent system of recycling/recovery
of plastic, glass, metal, paper, etc. from the domestic waste is completely informal/unorganized. This
should be done in more organized, scientific, cost effective and environmental friendly manner. The
segregation of biodegradable waste from non-biodegradable waste such as plastics, glass, metal,

99



HITST 3T § A IRIfSTSTd Bl Bels dak B I~ Ad IR I TR/ § ffard &) 51 anfev |
Pl I B B BT 50% db HIT & Al osfher gR1 fHues fhar sran =nfey |

I GIFTS BT a2 qi31eror

TIR ATETHT, LG, 3R WHER UA B AT S SToedT dar U SN @Y nagadar § fh i &
Wl U HS BT FIT I YHME TSAT AT S WM Bl DY AG [T S Fhal © | ol b Aferen-
ISashAl & gRT ATUd NUAIRE SITwaddl & AT-A1T HuarRe ufdermr &t ff RrwilRer & St 2 |
TR-IRGRY TS qAT AT HedToT ARy BT W 59 9 SIreddr A= # Afthy w0 3 wnfie
o ST =Ry |

AT GER BT
A% WR W S HeRl FUSUN B, R/ IRae, 2Ngw q1 e & q9Y S Har Jag &l PHererd
JNT BRIRAT H IR & o0 ARG & 01 & I fby M &1 smasdhdl © | 59 foy I

HRBRI AISI/FSN &3 BT W M B B MagDhal & | o a1 WRem & &1 gurfersd [ediv
FEl faed B |

I SATBT H, 3 HAX Bl GUSUD dAT fFueH & U s IFrden o B | 39T ey g
YARIAl BT S BRep fopar ST ey |

. .
I fFrepral Jer dergdl Bl J8dR YdEd HRe AU ki R § gur iR Wy & Iod e Bl
&HAT H YR DHIAT A1 |

31 RrerRel
=YY Y U, FFT IR B 3RT R Bl MMaLIHAT 8, 39 TPR o

§ dg peIe qAT gb gY YR dre

§ T WERY & gl @& forg Had fEior Iu-FRMi H Heied dRA

§ Rl JAT g WeRU & WY & WY YA AN dGell b MUR R IR ASHA HaRl, sled qefl
TS PR IS BT SRATN TR FTE Bl

§ AMEle WEEr

9.2.4 BT ST qAT BRIFIfAT/AA/I=aral BT TRUEE b=

39 &7 ¥ 3 do & ued @ il & erifRa ot gfe @ g8 9y € % = arR s Ao 2
IRy d1fp s & AT B A T IRATd BT BRI Ga-a9 aRASHRT © A Sl S 96 |
S g | IT 3Maehd ¢ b e RABIRY Bl aRUEg [HA1 SY S8l $o A o1 &=y A1 & qo
Ui aul & HioR 3R o Al o wf TRl de-adiE gRkare d - g fear S | g afafafEEt @

fore el ISl & W uie anf d g1 fhar SH1 € S eniel © W TR & AT S dent yded

AT TR BRAT, S SIAToehd] UaT &A1, YA DI 3fded, S Hax Bl RAGHN & TARY ARl HH Bl

2139 &7 H 3N AN Mued I qen e 3= b7 fFaon, Ok SR Ry & g g, 9t do-adiy

IRIATSTIRT § IRUdg ald T G~ B bl IRdd har |y g |

IRUEE DBRIBH AT DR AISHT TIAR B TS & dlfh IATd 9T SHD BRI Bl YU §9RI1 ST qb
et faeRor srgerias 9/l # oo w7 |

100



paper etc. at the source should be made compulsory in al towng/cities. Not more than 50% of the
total solid waste generated should be disposed off through sanitary landfill.

Public Awareness and Training

Public awareness need to be created through mass media including T.V. and newspapers regarding
the harmful affects of littering around and how the places can be kept clean. The informal training
aong with broad-based formal awareness through schools educational curriculum is also
recommended. NGO's and Resident Welfare Association (RWA) should be actively involved in the
public awareness campaign.

I nstitutional | mprovements

Institutional capacity building measures are required to be taken in order to improve the efficiency
and effectiveness of solid waste management at each stage such as waste collection,
transfer/transportation, treatment and disposal. There is a need to associate NGOs/private sector also
in this regard. The combination of private sector and public sector in proportionate ratios will be the
right option.

In the rural areas, there is no mechanism for collection and disposal of solid waste. This should be
developed by associating local Panchayats.

Resource Mobilization

Loca bodies and Panchayats should improve their financial conditions through better financial
management and should also improve the revenue generation capacities.

Other Recommendations

Other suggested measures, which are required to be taken, are as follows:

§ Adoption of closed hins and covered transportation vehicles

§ Maodification of building bye-laws to ensure provisions of refuse storage

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

§ Community participation

9.2.4 Plan of Action and Phasing of I mplementation of Strategies/Policies/Proposals

In order to implement the policies of solid waste disposal in the region, it is imperative to have a phase
wise plan of action so that the implementation of policies and proposals in the Regional Plan can be
dovetailed with the five-year plans. In view of this, each recommendation has been phased plan-wise
where certain activities are to be completed within first five-year of the implementation of the Region
Plan whereas some activities will span over to al the four five- year plans. Some of the activities which
need to be implemented in the first five years of the Regiona Plan include preparation of the Solid Waste
Management Plans for all the towns, creation of mass awareness, allocation of land, waste minimization
through recycling of solid waste. Construction of solid waste disposal sites and treatment plants in the
region, as recommended above, have been proposed to be carried out in a phased manner in al the five-
year plans.

Phased programme and plan of action have been worked out to give effect to the proposal and
implementation thereof, which is at Annexure 9/11.
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9.2.5 Investment Plan

Total solid waste generation in the urban areas of the region would be about 27,236 MT/day by the year
2021 and accordingly, there will be need to develop appropriate system for collection, transportation and
disposal of solid waste in environmenta friendly manner either through properly designed sanitary land
filling or through other treatment methods. Total investment required for this would be about Rs.1,361.81
crores up to the year 2021. However, Sub-region wise and Plan wise fund requirement for the region has
been given in the following table:

Table 9.2.2: Sub-region wiseinvestment required in Urban Areasfor SWM

Sub-region Requirement @ Rs. 0.05 croresper MT
(Rs.in Crores)
1 2
Haryana 228.46
Rajasthan 55.80
Uttar Pradesh 306.92
NCT-Delhi 770.63
Total 1,361.81

Assuming investment at the rate of Rs. five lakhs per MT, total fund requirement within NCR is estimated
to be Rs.1,361.81 crores. Haryana Sub-region requires Rs.228.46 crores, Ragjasthan Sub- region requires
Rs.55.80 crores, Uttar Pradesh requires Rs.306.92 crores while NCT-Delhi requires Rs.770.63 crores.

Table 9.2.3: Plan wise I nvestment required for SWM

Plan Period Per centage Amount
(%) (Rs.in Crores)
1 2 3
2002-2007 40.0 544.73
2007-2012 250 340.45
2012-2017 20.0 272.36
2017-2021 15.0 204.27

The investment for solid waste management in the 10th Plan is estimated to be Rs.544.73 crores, for 11th
Plan Rs.340.45 crores, while for 12th Plan it is projected to be Rs.272.36 crores and for 13th Plan the
estimate is Rs.204.27 crores.

9.3 DRAINAGE

9.3.1 Background

Drainage is an important element of physical infrastructure and constitutes removal and disposal of
surplus rain/irrigation water from the land. It has two aspects namely flood protection and removal of
storm water. National Capital Region in general, is a part of well integrated drainage system of the Ganga
basin. The extremely gentle gradient that spreads almost all over the region restricts the degradational
activities of the streams/drains. The storm water discharge in any basin/sub-basin of NCR is not local but
has regional bearing covering areas of Haryana, Rgjasthan, Uttar Pradesh and NCT of Delhi. It is,
therefore, necessary to plan the drainage system at regional level in an integrated manner with adjoining
States. Topography, rainfall intensity, soil characteristics, irrigation methods, crops and vegetative cover
are important factors for deciding the type and design of drainage system. Since urban expansion is
inevitable, increased run off would require remodeling of the existing drains as well as provisions of
new/supplementary drains, implementation of appropriate flood protection measures, protection of natural
drainage course, improved ground water recharge, and other environmental improvement measures such
as prevention of sewer flows into the storm drains, pollution of river Yamuna etc. Provision of
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appropriate drainage in marginal settlements consisting of JJ clusters, resettlement colonies,
informal/unauthorized colonies, etc, also requires due attention.

Regional Plan-2001 proposed that open drains, which are by and large the sources of nuisance and
pollution, should be discouraged and discontinued. Areas where the annual rainfall exceeds 75 cm,
separate systems for sewage and storm water are recommended. A combined sewerage system including
drainage may be economical if the average annual rainfall islessthan 75 cm.

During the review of Regional Plan-2001 in the year 1999, it was observed that nearly 60% towns are
partialy covered with the storm water drainage system and only two towns are fully covered. In al the
cases, drains are open and in some of the towns there is combined system. The disposal of storm water is
invariably unplanned and takes natural course on land, depressions, ponds €tc.

9.3.2 Existing Situation and | ssues

Studies have revealed that thereis lack of integrated planning in the drainage for storm water which is not
local but has got regiona bearing covering areas in Haryana, Rajasthan, U.P. and NCT-Delhi Sub-
regions. Untreated sewage continues to flow in most of the drains in the region and ultimately falls into
the rivers Ganga and Y amuna. Encroachment by slum dwellers along the drains causes choking of drains
and flooding in the upstream areas due to reduced carrying capacity. Dumping of solid waste in the drains
aso continues causing blockage. Master Plans have not been prepared district wise. Even the hydraulic
survey has not been carried out regularly to assess the conditions of the drains.

Lack of Regional Approach

There is a need to adopt integrated regiona approach for drainage planning and critically examine
each major drainage system under basing/sub-basins of NCR at micro level by each constituent State
Government to assess the deficiencies in planning, design, maintenance and to suggest remedial
measures including remodeling/improvement work wherever necessary.

Lack of Funds

Adequate funds need to be provided by the respective State Governments for upgradation and
maintenance of the existing drainage system in the various Sub-regions for the improvement of
internal and regional drainage system.

9.3.3 Palicies and Proposals

In order to improve the regional and local drainage system in NCR, following strategies and policies are
proposed:

Regional Approach to Drainage

Integrated Regional Drainage Plan at the regional level and Drainage Master Plans at the district level
should be prepared after critically examining each major drainage system under basins/sub-basins of
NCR a micro level by the State Governments incorporating the improvement proposals for
enhancing the quality of regional and local drains taking into account the present/future development
and settlement pattern in the region. All the related works at the regional level should be coordinated
by a single agency. The area drainage plan should be considered as an integrated part of the Master
Plan of the area and this drainage plan shall take into account the land development planning for the
region. There is a need to conceptualize a drainage system before any area development programme
is taken up. No area development project/new town/colonies/industrial complex should be
sanctioned/allowed to be started or implemented unless integrated drainage plan is conceptualized
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and cleared by the designated authority. All developmentsin controlled areas falling in dark and over
exploited block declared or to be declared in future by CGWB should aim towards zero run off within
in the controlled areas. The ponds/lakes/wetlands (existing and proposed), bunds/check dams etc.
should be developed/protected to increase the run off time of storm water in order to help in ground
water recharging.

Norms and Standards

The urban drainage system may be designed for maximum rainfall of five years frequency storm for
internal as well as peripheral drains and ten years frequency storm for the main drains. The likely
time of concentration for each case may be worked out and corresponding storm values adopted.
Usually the system is designed for amaximum rainfall of one-hour duration.

§ The rural drainage system may be designed for three days rainfall of five years frequency to be
drained in three days. An appropriate area dispersal factor should be adopted for computing the
run off.

8 The coefficient of run off may be calculated for areas with composite land use pattern on the
basis of anticipated land use in the new areas and existing land use pattern for the areas already
devel oped.

8 Whereitisnot possible to work out the run off coefficient due to land use policies not indicated,
run off coefficient not less than 0.2 may be adopted for rural areas with flat to moderate slopes
and 0.4 for steeper slopes. For urban area, run off coefficient not less than 0.6 may be adopted in
absence of adequate details of the areas.

Prevention of Storm Water Drains from Pollution

Measures should be taken to prevent the use of storm water drains for conveying sewage and
dumping of solid wastes and dudge in open drains. Enforcement should be done under the
Environment Protection Act, 1986. Unauthorized development/encroachment/slum dwellings in the
drainage system should be prohibited.

Irrigation Water

Where irrigation cana escapes including the tail escapes are out faling in the drains or in the
neighboring ponds, the provision for efficient draining of surplus irrigation water by enhancing their
capacity should be made during monsoon and on-monsoon period while planning for improvement in
the integrated Regional Drainage System.

Provision of Funds

Provision of adequate funds should be made for upgradation and regular maintenance of the drains on
the same lines as for the irrigation channels.

9.3.4 Plan of Action and Phasing of | mplementation of Strategies/Policies/Proposals

In order to implement the policies of drainage in the region, it is imperative to have a phase wise plan of
action so that the implementation of policies and proposals in the Regiona Plan can be dovetailed with
the five-year plans. In view of this, each recommendation has been phased plan-wise where certain
activities are to be completed within first five-year of the implementation of the Regional Plan whereas
some activities will span over to all the four five-year plans.

Some of the activities which need to be implemented include preparation of Integrated Regional Drainage
Plan at the regional level and Drainage Master Plans at the District level to manage regiona and local
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drains, avert mixing of sewage and solid waste in storm water drains, creation of mass awareness, waste
minimization through recycling of waste, regular maintenance and upgradation of drains etc. Investment
requirement in this sector will depend upon the District Level drainage Master Plans to be prepared by the
respective State Governments and the Integrated Regional Drainage Plan, therefore, Investment Plan
cannot be proposed in the Regional Plan. Provisions for fund requirement will have to be made by the
constituent State Governments in their five-year plans on the basis of District level Drainage Master
Plans.

Phased programme and plan of action have been worked out to give effect to the proposal and
implementation thereof, which is at Annexure 9/11.

9.4 RRIGATION

9.4.1 Background

Water requirement for irrigation is closely related to population, demand for food, production of non-food
agricultural and industrial items, improvement in quality of life and preservation of ecology and
environment. Absence of effective guidelines for conservation of agricultural land and the lack of
effective controlling mechanism, (legal and institutional) in constituent States, both at the Sub-regional
and local levels have resulted in converting the land use from fertile land to urban use regardless of the
NCR Plan.

Regional Plan-2001 did not indicate any specific policies and programmesin this regard.

9.4.2 | ssues

Studies have revealed that the requirement of water for irrigation in the region cannot be seen in isolation.
The demand for drinking water and industrial use should also be considered.

I nsufficient Water Sourcesin the Region

The present surface water resources of the NCR are insufficient to meet the requirement of the
various sectors. A halistic view of water requirements should be taken including the demand for the
drinking water supply, industrial use and irrigation assigning priority to drinking water and industrial
use.

Drinking water requirement for the entire NCR in the year 2001 was 6,329 mid (6.329 MCM/day or
2,310.07 MCM/annum) and the projections for the year 2021 are 11,984 mid (11.984 MCM/day or
4,374.27 MCM/annum). There is no estimate available for the ultimate industrial requirement of
water up to the year 2021. However, it has been assumed as equivalent to the domestic water
reguirement.

NCR forms part of the most productive agricultural areas of the country. The region is endowed with
extensive fertile land and good irrigation facilities. Assuming that only 60% of the cultivable areais
irrigated, the requirement of water for irrigation has been suggested as 14,000 MCM by the study
group. Thus, total tentative annual water demand of NCR in the year 2021 for drinking water,
industry and agriculture is projected to be 22,748 MCM as mentioned below:

Drinking Water 4,374.27 MCM/annum
Industrial use 4,374.27 MCM/annum
Irrigation 14,000.00 MCM/annum
Tota Demand 22,748.54 MCM/annum
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This water requirement cannot be met from river Yamuna alone. The average annual water
availability of river Yamuna up to Delhi has been assessed at 12,000 MCM. The Ganga basin is aso
water deficit up to Allahabad. Present cana system of Yamuna, Ganga and Bhakra Beas meet the
surface water demand of NCR and NCT-Delhi. The MOU signed on 12" May 1994 by the Chief
Ministers of the Co-basin States provides annual alocation of 5,730 MCM to Haryana, 1,119 MCM
to Rgjasthan, 4,032 MCM to U.P., 378 MCM to Himachal Pradesh and 724 MCM to NCT-Delhi. The
agreement takes care of the irrigation and consumptive drinking water needs of all Co-basin States.
The MOU also provides for separate agreement to be executed in respect of each storage identified in
the Upper Yamunariver basin within the overall allocation made under the agreement.

A part of the demand is also met from ground water. However, entire NCR has been witnessing
decline in ground water levels. The decline has been higher in areas underlain by fresh water as
compared to areas having marginal to saline ground water. The water levels in Meerut, Bulandshahr
and Ghaziabad districts of U.P. had declined by 0.15 to 2.50 metres up to 1995. Similarly, the decline
was more pronounced in the areas falling in Rajasthan where water level in Alwar tehsils declined by
ten metres, Mandawar Tehsil by nine metres, Kishangarh and Behror Tehsil by seven metres. In the
districts of Panipat, Sonepat, Rewari, Rohtak, Faridabad and Gurgaon faling in Haryana State, the
decline was of the order of three to seven metres, the decline being more pronounced in Gurgaon,
Faridabad and Rewari Districts. The ground water decline in most parts of NCT of Delhi during the
decade 1985-1995 had been less than four metres. However, significant decline had been recorded in
Central Ngjafgarh Block, both sides of ridge in southern city block and in the Chhatarpur basin of
Mehrauli block. The status of dark and over exploited areas for the ground water is shown in Map 8.2
National Capital Region: Status of Ground Water Availability.

Lack of Ground Water Recharging resulting in the Depletion of Ground Water

The rate of development of the groundwater resources is unsustainable with most districts of the NCR
that are dliding into the dark zone category as discussed in previous paragraph. Thisis due to lack of
ground water recharging, higher rate of withdrawal, fast pace of urbanization and reduction in run off
time for rainwater. Thus, recharge of groundwater is a priority.

Sources outside the Region

Planning and development in NCR, for the existing situation, is based upon the assurance of water
supply from the three proposed dams in the Himalayas, for augmenting surface flow. The
infrastructure work on these dams is yet to commence. Even if the construction is initiated
immediately, these dams would not be ready for use for next 15-20 years, thus jeopardizing the NCR
Plan.

9.4.3 Palicies and Proposals

The direction of growth in the National Capital Region will depend on the availability of water resources.
Demand-supply gap of water is one of the key elements for the growth of the region, which needs to be
bridged through various policy interventions and demand management. Following policies are proposed:

Regional and I ntegrated Approach

Integrated Water Resource Management Approach for the region is required for optimum water
resources utilization and demand management including the demand for irrigation, drinking water and
industry. In order to meet the demand of water in the region for various uses such as irrigation,
drinking and industry, the region is dependant upon various multi-purpose River Valley/Dam Projects
where large storages can be created and long distance transfer of water is done through canals. While
the priority should be given to the drinking water and industrial water demand in the region, the
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alocation of water for agricultural purposes should also not be discarded. Overal demand of the
region should be considered by the Ministry of Water Resources, riparian States and constituent
States while signing the MOU for water sharing in consultation with Ministry of Urban Development
and Poverty Alleviation. While preparing an over al Integrated Water Resource Management Plan in
the Sub-regions, the requirement of water for various purposes, treated sewage effluent and storm
water collected through various rainwater harvesting methods should be considered. This should also
be incorporated by the States in their Master/Development Plans.

Resources Augmentation, Demand Management and Efficiency in the Use of Water

Earlier the water used to be developed rather than being managed. With the scarcity of available
water, alternative could be proper demand management and efficiency in use of water. It is expected
that by the year 2021, there will be additional requirement of 16,748.0 MCM per annum (assuming
that only 50% of water from river Yamunawill be made available for NCR out of 12,000 MCM per
annum), for which additional water resource has to be created/augmented/existing resource has to be
properly managed. Since augmentation of water resources through large dams on the Yamuna and
Ganga are likely to take time more than perhaps two decades, as envisaged in the earlier plans, it
would be necessary to increase the availability of water by adopting following means:

§ Artificial Recharging and Ground Water Harvesting:

- Artificia recharge through rainwater harvesting in ponds, Yamuna flood plains, paleo-
channels, ox-bow channels, construction of small check dams at favorable locations in part of
the Ridge for recharge etc.

- Utilizing surplus cana water during monsoon period for recharging the depleted aquifers.

- Roof-top rainwater harvesting should be made mandatory in building bye-laws especially in
the over exploited and dark Blocks i.e., the areas with unsustainable ground water resources
asidentified by CGWB.

8 Demand Management of Water:

- It is expected that the treated waste water from sewerage system in the region would be
around 2,423.25 MCM per annum which must be put for agricultural/non-potable use to
reduce the overall demand for water for irrigation purposes.

- It is expected that water requirement for industrial purposes by the year 2021 in the region
would be 4,374.27 MCM per annum, therefore, it is recommended that water based industries
should not be allowed in the region.

- Drip Irrigation method should be promoted in the region to save water from irrigation sector.
Even if 25% of the water is saved, it would amount to saving of 3,500 MCM per annum.

Decentralization of authority, responsibility and technical units along with community awareness,
participation and monitoring of various aspects is a must for any successful water resource
management system.

9.4.4 Plan of Action and Phasing of | mplementation of Strategies/Policies/Proposals

In order to implement the policies of irrigation in the region, it is imperative to have a phase wise plan of
action so that the implementation of policies and proposals in the Regiona Plan can be dovetailed with
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the five-year plans. In view of this, each recommendation has been phased plan-wise where certain
activities are to be completed within first five-year of the implementation of the Regional Plan whereas
some activities will span over to al the four five-year plans.

All the policies need to be implemented immediately. These include Integrated Water Resource
Management Approach for the region for optimum water resources utilization and demand management,
augmentation of water resources by adopting rainwater harvesting (micro and macro) and recycling/reuse
of treated waste water, adopting sprinkler/drip irrigation. Investment Plan cannot be prepared at this stage
because it needs micro level planning at the town/district level. Investment Plan will have to be prepared
by the constituent State Governments at Sub-regional level.

Phased programme and plan of action has been worked out to give effect to the proposa and
implementation thereof, which is at Annexure 9/11.
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