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Abstract :  The project is named, Asita, which is another name of the Yamuna River is aimed to restore, revive and rejuvenate its 

floodplains and make them accessible to the people of Delhi. Riverfront walks, will enable people to develop a relationship with 

Yamuna. A special focus of the project is on reviving the river's bio- diversity in the national capital. Major constituent layer of 

floodplain soil is Fly ash. Coal fly ash, the principal by- product of coal- fired power stations, is one of the most widely studied 

pollutants. The disposal of fly ash from coal-fired power generation and its possible impacts on the environment is a major 

concern. Indraprastha Power Station (IPP Stn) and Rajghat Power House (RPH), owned by Delhi Electric Supply Undertaking, 

are both coals fired power stations located on Ring Road in New Delhi on the western bank of River Yamuna. IPP Stn has an 

installed capacity of 277 MW and uses 3500 tons of coal per day. Rajghat power House (RPH) was tons established in 1925, has 

an installed capacity of 135 MW and uses 2000 of coal per day. The mineralogical, physical and chemical properties of fly ash 

depend on the type of coal, combustion conditions, emission control devices and handling methods. To design a park with 

waterbodies to prevent encroachment is the focus of the study which is also likely to improve the site . 

 

Index Terms - Yamuna flood plain, fly ash dumping, ground improvement techniques. 

I. INTRODUCTION 

Coal fly ash, the principal by-product of coal-fired power stations, is one of the most widely studied pollutants. Fly ash particles 

are highly diverse, inhomogeneous and have differing morphologies. The disposal of fly ash from coal-fired power generation, and 

its possible impacts on the environment, is a world-wide problem. The high ash content of Indian coals adds to these difficulties. Of 

the total power production in India, the share of thermal power plants is significant, 65.3% for 1989–1990 (Negi and Meenakshy, 

1991). About 110 million tons of coal was used in power stations during the year 1989–1990 generating nearly 35 million tons of 

ash (Palit et al., 1991). With a yearly increase of nearly 15% in thermal generation, 125 million tons of ash could be generated per 

year by the turn of the century (Palit et al., 1991). The high ash content of Indian coal (around 35%) results in large quantities of 

ash in comparison with most western countries, where the ash content is near 10% (Misra et al., 1980). 

The emission of fly ash from the stacks into the atmosphere is controlled by particulate devices such as scrubbers, mechanical 

and electrostatic precipitators (esps). Although these have high efficiency rates (near 99.95%), considerable amounts of fly ash can 

be emitted into the surrounding environments because of high coal consumption rates of power stations, the emissions being even 

greater if the ash content of coal is high. 

Fly ash can be used in the production of bricks, manufacture of cement and concrete, land reclamation, reclamation of eutrophic 

lakes and agriculture (Torrey, 1978). In India, industrial utilization of fly ash is less than 5% of the total produced (Fulekar and 

Dave, 1990). The rest of the fly ash is disposed of either by dry methods of disposal in landfills or by wet methods of disposal 

where the ash is mixed with water and removed as a slurry for settlement in ponds. The supernatants are discharged into a receiving 

system and the final effluents discharged into a natural aquatic drainage system like a river. Both the dry and wet disposal of fly ash 

can result in metal contamination of surface and groundwater and hence can transfer these contaminants into the food chain. 

The major sources of atmospheric emission in Delhi are vehicles, thermal power plants, industries and domestic coal burning. 

Although the growth of large industries in Delhi is restricted due to introduction of planning restrictions, small- scale industries 

have expanded rapidly, with a more than 500% increase in industrial units from 18 500 in 1961 to 93 000 in 1993 (CPCB, 1993–

1994). Indraprastha Power Station (IPP Stn) and Rajghat Power House (RPH), owned by Delhi Electric Supply Undertaking, are 

both coal-fired power stations located on Ring Road in New Delhi on the western bank of River Yamuna. North of these power 

stations is the Wazirpur area which is home to numerous small-scale metal manufacturing and processing industries which may add 

to the metal load of soils in their vicinity. IPP Stn has an installed capacity of 277 MW and uses 3500 tons of coal per day. It has 

three chimneys, height of the three stacks being 61, 62.53, and 62.53 m, respectively (Padmanabhamurty and Gupta, 1977), 

produces about 375 000 tons of fly ash annually and is installed with esps which have an efficiency of 99.3%. 
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Rajghat power House (RPH) was established in 1925, has an installed capacity of 135 MW and uses 2000 tons of coal per day. 

It has one chimney, 160 m high, produces about 225 000 tons of fly ash annually and is installed with esps which have an 

efficiency of 99.7%.  

The main method of disposal of fly ash from these power stations is by mixing the ash with water, the resultant slurry is 

pumped in through pipes to ash disposal ponds. The supernatant from these ponds is discharged into River Yamuna (Figure 1). 

Field studies have revealed that large quantities of fly ash are being deposited into the river alongwith the supernatants from the ash 

ponds indicating that the settling process of fly ash in the ponds is inefficient.Fly ash is a fine powdery residue, the fine spherical 

particles generally in the range of 0.5 to 100 micron (Palit et al.,1991). Depending upon the parent coal and operating conditions of 

the furnace, fly ash varies in its physical, chemical and mineralogical composition. Generally, the ash consists of nearly 50% silica, 

which together with oxides of Al, Fe and Ca make up 95–99% of its contents. Mg, Na, K, Ti, S and C account for 0.5–3.5%. Trace 

elements make up the rest of the ash (Davison et al., 1974). The enrichment of trace elements in the ash depends on the physico-

chemical properties of the elements, their chemical form in the coal, processes of coal combustion and mechanisms of emission 

control devices (Kaakinen et al., 1975; Phung et al., 1979; Fulekar et al., 1983). Fly ash particles are considered to be highly 

contaminating as their high surface area gives rise to the enrichment of potentially toxic trace elements which condensate during 

cooling of combustion gases (Klein et al., 1975; Coles et al., 1979). Certain condensation compounds containing As, Cd, Cr and Ni 

have been reported as human carcinogens (Que Hee et al., 1982). 

The article proposes to design a park with waterbodies at Yamuna floodplain to prevent encroachment and to analyses the 

feasibility and design of water body for improvement of fly ash dump site (Figure 1). The objective of the study is to propose 

ground improvement techniques for the fly ash dump site and to add water bodies to induce microclimate on site. Study also 

intends to develop pathways for circulation and growth of vegetation leading to improvement of soil. 

 

Image 1 Actual Site Photographs 
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II. MATERIALS AND METHODS 

Rainfall 

Records of rainfall in the State are available for 13 stations for sufficiently long periods. The normal annual rainfall in the State 

is 611.8 mm. About 81% of the annual rainfall is received during the monsoon months July, August and September (Figure 2). The 

rest of the annual rainfall is received as winter rain and as thunderstorm rain in the pre and post monsoon months. There is large 

variation of rainfall from year to year. During the 113-year period 1901-2013, 1933 was the year with the highest annual rainfall, 

which amounted to 251% of the normal. During 1951, the year with the lowest rainfall, only 44% of the normal annual rainfall was 

received. 

 

Figure 1 Rainfall data (in mm) 

 

Humidity 

The air over Delhi is dry during the greater part of the year. Humidity is high in the monsoon months. April and May are the 

driest months with relative humidity of about 30% in the morning and less than 20% in the afternoons (Figure 3). The average 

annual relative humidity is 54%. The air over Delhi is dry during the greater part of the year. Humidity is high in the monsoon 

months. April and May are the driest months with relative humidity of about 30% in the morning and less than 20% in the 

afternoons (Figure 3). The average annual relative humidity is 54%. 

 

Figure 2 Relative Humidity in New Delhi, India 

Winds 

Winds are generally light during the post monsoon and winter months. They strengthen during the summer and monsoon months. 

Except during the monsoon months, winds are predominantly from a westerly or north-westerly direction and tend to be more 

northerly in the afternoon. Easterly and south-easterly winds are more common in the monsoon months. 
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Temperature 

 

Figure 3 Temperature data in New Delhi, India 

III. METHODOLOGY 

It consists of following steps: 

1. Analysis of the present condition of site in term of vegetation, soil & climatic factors. 

2. Understanding of flyash. 

3. Research on ways of treatment of flyash 

4. Collection of data 

5. Analysis of the data 

6. Design & Calculation water body 

7. Conclusion & recommendation. 

IV. RESULTS 

Calculation Of Water Body 

Site Area = 54.12 ACRE 

= 54.12 X 4046.86 = 2,19,026 sq.m 

 

Quantity of water Qw = C I A 

Where, C = coefficient of surface runoff for flyash = 0.25 I = Annual intensity of the rainfall = 600mm 

A = Area of the site Qw =C I A 

= 0.25 X 0.600 X 219026 

= 32854 cu.m 

= 0.7 x 32854 

= 23000 cu.m 

 

Depth of the water body considered is 2m Therefore, 

Area of the waterbody required Awb Awb = 23000/2 

= 11500 sq.m 

 

Awb in acre is 11500/4046.86 = 2.84 acre Hence, 

Number of water body to be provided is one with area = 2.84 acre 
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Figure 4 Proposed plan 

V. DISCUSSION 

5.1.  Proposals 

5.1.1. Ground Improvement Techniques 

 

WHAT IS GEOTEXTILE? 

A geotextile is a manufactured sheet-like permeable textile construction material. It may be fabricated as a nonwoven, woven or 

composite material. 

- It is of two types Woven and Non-Woven 

WOVEN: 

Made by weaving individual threads or tapes of material on a loom to create a large sheet. The advantages is that the membrane 

itself is stronger overall, slightly stiffer and a little cheaper. 

NON-WOVEN: 
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A nonwoven is a single-layer geotextile fabricated by bonding of fibre fleeces. Fibre fleeces consist of staple fibres (3-15 cm) or 

filaments (endless fibres) randomly orientated /15/. Bonding can be mechanical (by needle-punching), by adhesion or by cohesion 

(melting). 

In this project we will be using non-woven. 

 

5.1.2. Grouting Methods for Pathways: 

 

Grouting technology has become a common ground improvement method used frequently for underground and foundation 

constructions. The process of grouting consists of filling pores or cavities in soil or rock with a liquid form material to decrease the 

permeability and improve the shear strength by increasing the cohesion when it is set. Cement base grout mixes are commonly used 

for gravely layers or fissure rock treatment. But the suspension grain size may be too big to penetrate sand or silty-sand layers. In 

this case, chemical or organic grout mixes are also used (Figure 6). In recent years, the availability of ultrafine grout mixes has 

extended the performance of hydraulic base grout for soil treatment. 

The grout mix can be generally classified into four types: 

 

• Mortar and pastes such as cement to fill in holes or open cracks; 

• Suspensions such as ultra-fine cement to seal and strengthen sand and joints; 

• Solutions such as water glass (silicate) and  

• Emulsions such as chemical grout. The operational limits of different grout mix are dependent on the type of soils and the 

grain size distribution of the soil 

 

Investigation methods: 

 

• Drilling and direct inspection to accurately locate and determine local conditions; 

• Taking coring samples for laboratory tests; 

• Drilling with drilling data recording to locate fissured zones, voids and the interface between structure and surrounding 

ground; 

• Borehole logging with BHTV Scanner examination (optical/seismic); • Non- destructive geophysical investigations 

(seismic resistivity); 

• Water testing (constant head or falling head tests conducted in borehole; 

• Underground flow & temperature measurements; Pumping test to assessment of initial hydraulic conditions 

 

VI. CONCLUSION 

Various kind of remedial measures proposed above would prove to be effective in rectifying extent of damage caused to ecosystem 
due to fly ash dumping at the site.  
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