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 Water resource management is an integral part of growth and development of a region. 
River basins are considered as ideal units of water resource development. Management of 
the water resource for sustained supply of water is a serious concern in regional planning. 
With the industrial growth, urbanization, increase in population and standard of living, 
there is increasing demand for water. Landuse and landcover changes are essential part of 
planned development. There is a need to integrate the sustainability of the river system in 
the regional development plans. 
The present study assessed the possible impact of the proposed landuse/ landcover 
changes on the southern branch of Ulhas river system flowing across the southern talukas 
of Thane district in Maharashtra. A comparative analysis of drainage, reservoirs schemes, 
existing and proposed landuse/ landcover changes was attempted with help of relevant 
maps prepared and finally the river channel stretches, which need to be protected were 
identified.  
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  In a tropical monsoon country like India having an erratic pattern of rainfall, efficient 
management of the water is a serious concern in the development process. India is 
bestowed with 4000cubic km of fresh water annually, from precipitation. Excluding the 
evaporation, infiltration and interception losses, the available surface water amounts to 
1869 cubic km that can be utilized for beneficial purpose. The total water available to 
meet our demand is estimated to be 1122cubic km (India 2003) the annual per capita 
available water in India has steadily declined from 5177 cubic m. in 1951 to 1820 cubic 
m in 2001. The increase in the demand for water with increasing population and the 
increasing standard of living, more and more water will be required for domestic, 
agricultural, industrial and power generation purposes. Thus water resource development 
projects are of crucial important to a developing country India. One of the most serious 
problem facing water policy- makers in India is the provision of clean drinking water 
both in the urban and rural areas, due to the severity of polluted drinking waters. 
According to Aggrawal and Narain (1985), a staggering 70% of the available water in 
India is polluted. The most serious problem of pollution of surface and ground water 
systems has remained persistent. Despite the fact that India has a very good legislative 
framework for curtailing water pollution, present status of river waters in India reveals it 
has failed. What remains unnoticed is the fact that, the solution to water pollution 
problem has the potential to resolve other water related issues like shortage of water 
supply, spread of water borne diseases, inter-state water conflicts and so on.  
 River basins are considered ideal units for development of water resources. The rationale 
behind is the concept of river as an ‘organic entity’, such that modifications of any kind 
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has its effect else where in the system. Development of irrigation projects, urban and 
industrial growth has an inevitable impact on the water resources and eventually the 
impact of development is experienced by river system. The regional development and 
water management plans should consider the ‘River ecosystem’ as a whole unit including 
the land, forest, wildlife, aquatic wealth and human communities. 
 Considering the general milieu of water management prevalent in India, there are 
multiple agencies operating upon a single river. These agencies plan and operate in 
isolation from each other and therefore the comprehensive approach to management and 
development of river water resource is lacking.  Taking into account all the above factors 
the significance, given to ‘River System’ in the development plans and the environmental 
impact needs to be assessed. This paper attempts to assess the likely effects of landuse 
and landcover changes proposed by Mumbai Metropolitan Region Development Agency 
(MMRDA) development plans on the Ulhas river system and map the river stretches for 
protection. 
 
STUDY AREA: 
Ulhas River is an important westbound river flowing mainly through Thane district of 
Maharashtra. It rises in the ravines of Sahyadari ranges 18º 45’N and 73º 20’E to the 
north of Tungarli hills near Lonavala (400mts above sea level). After a north-west course 
for about 120 km, it meets the Arabian Sea 19º 16’ N and 72º 45’E along with its main 
tributaries namely Kalu and Bhatsai. Fig 1. 
The river enters Thane district at the southern border near Vangani railway station. In 
Thane the river has a northerly course skirting the Matheran ridge initially through 
Ulhasnagar taluka until near Kalyan it is joined by combined flow of Kalu and Bhatsai 
and the river bifurcates into two branches, one turns west to enter through a gap to the 
north of Parsik range into the Thane creek and the other branch with the bulk flow turns 
to the north of Salsette island and broadens into an estuary which falls into the sea near 
Vasai. The entire southern Ulhas basin, focusing on Kalyan from the north, east and 
south through the valleys of Bhatsai, Kalu and upper Ulhas from a huge fan shapped 
basin. Below Kalyan the Ulhas valley is a vast alluvial flat, inundated over considerable 
distance during high tides. The study focuses on the southern branch of Ulhas river 
system draining the southern and south-eastern talukas of Ulhasnagar, Murbad, Shahapur, 
Bhiwandi and Kalyan and empting into the Thane creek. 
  Arunachalam B. (1985) noted that the physical proximity and contiguity with Mumbai 
and excellent accessibility has rendered the economy of the Ulhas valley almost entirely 
subsidiary to the city. Kumar & Chaphekar (1985) mention that few decades ago Ulhas 
river estuarine vegetation was a well grown salt-marsh and mangrove forest with diverse 
flora. The floristic diversity was high and stood second only to that of the Malaysian 
Peninsula. A recent study conducted by Borkar M, Quadros G, and Athalye R (2002),of 
the mangrove distribution along the Ulhas estuary showed the presence of only twelve 
species and the area coverage of the mangrove vegetation along the estuary was observed 
to be approximately 1.22 sq km. Anthropogenic activities were a serious threat to the 
ecosystem. The damaging factors along Ulhas River estuary identified were cutting for 
fuel, reclamation for agriculture and sand ports. Another study conducted by a team of 
B.N. Bandodkar College Thane aimed to assess the status of water quality of Thane creek 
and Ulhas estuary. The study revealed that 26 km stretch of Thane creek and 40 km 
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stretch of Ulhas estuary showed deteriorating conditions. The suspended solids were very 
high, reducing light penetration. The upstream region showed reduced DO (dissolved 
oxygen) and high amount of BOD (biological oxygen demand). The main cause of 
deterioration included release of large quantities of untreated sewage and industrial 
effluents, solid waste dumping, reclamation construction and sand dredging (in case of 
Ulhas river). Study on intertidal sediments of Thane creek and Ulhas estuary revealed 
growing siltation and organic pollution in both ecosystems.      
The study area focuses on lower Ulhas valley, comprising the lowlands of Bhiwandi, 
Kalyan, Ulhasnagar and Thane with prominently urban population and economy oriented 
towards the city of Mumbai.  
 
The present paper attempts to: 
Assess the possible impact of planned landuse/ landcover changes on the southern Ulhas 
river ecosystem, by a comparative study of landuse/landcover and irrigation maps; 
reviews of MMRDA development plans and identification river reaches for protection. 
 
STUDY OBJECTIVES: 
The study attempts: 

i) to compare the pattern of landuse/landcover (1970) along the Ulhas valley and 
the landuse pattern  suggested by MMRDA plans and identify the differences, 

ii)  to compare the Drainage and Reservoir map with MMRDA landuse map and 
assess the likely impact of the planned landuse on river environs, 

iii)  to identify river stretches that need to be protected and which can be utilized 
as a tool for efficient management of water resource and control water 
pollution.   

 
METHODOLOGY ADOPTED: 
The study involved the following stages: 

i) Reconnaissance survey in the form of field visits to specific sites along the 
river course to get familiarised with the area and obtain first hand information 
of the river environment.  

ii)  Preparation of Base map, irrigation map and landuse/ landcover map. 
iii)  Identification and delimitation of river stretches which need to be protected. 
iv) Scanning and digitizing the maps by using GIS software Geomedia. 
v) Data analysis to study spatial change of landuse/landcover and assess the 

possible impact of these changes on the river.  
 
Based on the information obtained form earlier studies carried out on the Ulhas river 
basin, and the SOI toposheets information landuse/ landcover map for the southern Ulhas 
basin was prepared. 
Comparing the 1970s landcover/landuse map with the proposed landuses by the 
MMRDA plan map 1996-2011 likely landuse changes were identified. Further based on 
the drainage and reservoir map of Ulhas River a map was generated identifying the river 
stretches across the Ulhas River, which need to be protected. Relevant information was 
obtained from following sources:  
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1) SOI topo.sheets: toposheets no. 47 E/7; 47 E/4; 47 E/8. (1976). Earth Science 
Dept. IIT Powai. 

2) Gazetteer Thane District: Published by Government of Maharashtra. 
3) Irrigation & Water Resources Dept. Maharashtra State. 
4) MMRDA—Regional Plan Drafts 1981 & 1996. 

 
REVIEWS OF MMRDA DRAFT PLANS: 
MMRDA Draft Plan 1981. 
Mumbai Metropolitan Region (MMR) forms part of North Konkan region of the 
Maharashtra in India. The region lies to the west of the Sahyadri ranges. Mumbai 
Metropolitan Region (MMR) experienced unchecked growth during seventies. There was 
uninterrupted spill over of population in areas transcending its administrative boundaries. 
This was taken as a justification for extending land use planning limits according to 
MMRDA draft plan 1981. Expansion of planning limits incorporated considerable length 
of Ulhas river which drains Kalyan and Bhiwandi talukas. 
MMRDA Plan incorporated development of transportation, development of industrial 
zones, housing, water supply and even planning for rural development. The Plan 
suggested dispersal and decentralization of industries. There was to be no further addition 
of industries in Kalyan-Ulhasnagar-Ambernath industrial regions along the river, as these 
areas were found to be saturated and chaotic. Industrial areas at Vangni further to the 
south were also to be curtailed. Further chemical and allied industries were to be allowed 
in the region in defined industrial zones subject to availability of water and satisfactory 
effluent disposal facilities. 1981 draft stressed the need to ensure a geographically 
balanced distribution of industries. It sought to remove the imbalance created by 
industrial areas all being located to south of Ulhas river by deliberate planning of new 
industrial zones in Vasai, Bhiwandi and Uran. 
Urbanisation zones were identified along the central railway line in South Kalyan, 
Badlapur, Vangni, Mumbra. Housing plan incorporated provision of water tap and W.C 
connected to drains. There was no proposal for any treatment facility of any type. 
Water Supply Plan: reservoirs developed on Bhatsai, Ulhas (Shahad), Barvi and Kalu 
rivers all tributaries of Ulhas are the result of this Plan draft that were proposed to satisfy 
the rising water demand. 
 
REGIONAL PLAN DRAFT OF MMRDA-1996-2011: 
In the new water resource development proposal of 1996, in addition to the schemes put 
forth in 1981 plan, Shai, Murbadi, Poshiar and Morve schemes were proposed to satisfy 
the ever increasing water demand. MMRDA, has been divided into different zones for 
planning purpose. Concerned study region – Bhiwandi, Kalyan, Ulhasnagar, parts of 
Shahapur and Murbad talukas fall in the north-east region. MMRDA draft plan 1996 
projected a water demand of 1737 mld (million liters per day) in 2011 for north-east 
region, which is likely to rise to 9972 mld by 2021. Of the reservoirs on Ulhas, 455mld of 
water from irrigational use has been diverted for domestic and industrial use to Greater 
Mumbai. Further Kalu scheme has been planned to cater to Greater Mumbai 
requirements.(Table A ) 
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MMRDA plans 1981 and 1996 are typically oriented towards augmenting water 
resources to satisfy the estimated water demands, which keep rising over the decade with 
the rising urban population. 
Besides proposing provision of underground drainage for sewage disposal, for important 
urban centers Thane, Dombivali, Kalyan, Ambernath, in 1981 plan, there was no 
suggestion for any type of treatment facility.  
Revised plan of 1996 stated, “as in most urban areas of MMR, water borne sanitation 
system does not exist, except in Greater Mumbai”.  
Section 10.10 of 1996 draft, proposed to invite private sector investment in water 
resource development. It states, ‘private sector investment would imply that, the local 
government manage their water distribution system efficiently and change economic 
water rates.’ 
The plan considered pricing as an important technique of conserving and allocating water 
resource. Instead of uniform rate irrespective of volume of consumption, a differential 
pricing related to level of consumption was justified to promote equitable distribution of 
water.  
Chapter 12.3 of 1996 draft deals with environment management for water resource. The 
chapter states Ulhas River is used for dual purpose, drinking and discharge and water 
quality is monitored by MPCB. Though drinking water sources are monitored, not all 
water bodies are monitored for effluent discharges. 
 
RESERVOIRS OVER ULHAS RIVER:  

The Irrigation Department has constructed thirteen major and minor reservoir schemes 
over Ulhas and its tributaries in the southern talukas of Murbad, Kalyan, Bhiwandi and 
Shahapur. (Table B ) Of this Barvi is a major reservoir with irrigation capacity of more 
than 2000 hectares. Jambhe and Manivali are other schemes with high irrigation capacity, 
the remaining are medium and minor irrigation reservoirs with less than 1200 hectares 
irrigation capacity. Besides the Irrigation Dept. there are reservoir schemes operated by 
different authorities like, MMC (Mumbai Municipal Corporation), MIDC (Maharashtra 
Industrial Development Corporation), MWSSB (Maharshatra Water Supply and Sewage 
Board), and private industries, and the supply of water is for domestic and industrial use. 
For the year 2000, it was observed that the agriculture sector was the major water 
consumer 85.75%, domestic use accounted for 13.18% and industrial sector consumed 
2.07% Parab M( 2003) 
MAP INTERPRETATIONS. 
Map interpretations were done in two stages. First the comparative study of existing 
landuse/ landcover map and the MMRDA proposed landuse map. And second stage 
involved the generation of map identifying river stretches, which need to be kept 
pollution free, which was done with the help of landuse/ landcover map and reservoir 
scheme map.    
Comparison of MMRDA landuse plan 1996.(fig.2),with  land cover/ land use base map 
of the Ulhas valley for 1970s (fig.1) which, was based on Survey Of India (SOI) 
toposheets no. 47 E/7; 47 E/4; 47 E/8. (1976). Following changes were identified: 

• Though the plan limited growth of industries along south of Ulhas valley, large 
tract of land along central railway, which runs parallel to river channel has been 
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allocated for urbanization both residential and commercial purposes. This 
allocation is not in compliance with Coastal Regulation Zone (CRZ) regulations. 

• Along Kalu river, between Shahad and Titwala, there is extension of industrial 
zone. These developments are along upstream side of the river; to the south is 
Mohane weir. 

• In comparison to 1970s landuse, considerable urban growth between Dombivli 
and Mumbra has taken place, which were earlier mud flats. 

• Along the banks of Barvi River and reservoir, there is reduction in the extent of 
reserved forest. Part of reserved forest is converted to green zone. 

Most development activities are planned along central railway, which runs parallel to 
Ulhas River. 
In the light of above observations, the river stretches which need to be protected were 
identified for Ulhas river and its’ tributaries Kalu and Bhatsai has been constructed (fig 
2). AUTOCAD and GIS Geomedia packages were used for the purpose. 
 
Following river stretches were identified: 

a) The catchment area around Pashir reservoir on Ulhas River.   
b) Over the Kalu river the catchment areas of seven reservoirs, Shai ,Kalu , 

Dolekhamb, Kharade, Adivali, Jambhe and Manivali need protection. 
Downstream the reservoir up to Shahad- Titwala, the river water has potential use 
for agriculture.  

c) Over Bhatsai, the catchment area of Bhatsai reservoir. From the reservoir down 
stream to the southwest up to the point of confluence of Bhatsai with Ulhas is 
important for agriculture.  

d) The entire stretch of the Ulhas after it’s confluence with Kalu and Bhatsai to the 
north of Kalyan till it merges with the Thane creek is an estuarine zone. 

 
Comparison of river protection map with MMRDA land use plan map, following 
observations were made: 

1. The zone from the upstream reaches to Badlapur is the region of natural water 
capture. Major landuse changes in this zone will affect the quality and quantity of 
the river waters. In the plan map (fig .2) the entire belt especially along western 
bank of the river has been allocated for urbanization. 

2. River stretches downstream the reservoirs are significant for agricultural use. 
Potential utility of water in this zone can be raised if irrigation water is properly 
managed. An appraisal of agriculture in southern talukas for Thane district is 
needed. 

3. The lower reaches of the river between Kalyan to Mumbra fall in the 
environmentally sensitive zone. This is the tidal stretch of the river or estuary, 
region of mudflats and sand bars, surrounded by mangroves. This zone significant 
for fish resources, and therefore level of pollution in the stretch needs to be 
curtailed.  

 
CONCLUSION: 
 On the basis of the analytical study undertaken the following conclusions can be drawn: 
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Identification of protection stretches along the Ulhas River basin can be utilized to frame 
specific water use and pollution control strategies.  
1) Critical reviews of MMRDA Development Plans and their comparison vis- a vis the 
1970s landuse/ landcover map. Clearly indicate the biased attitude of urban plans towards 
the river systems, concentrating on the river systems as a ‘water supply resource’. In 
reality the river serves dual purpose as water resource and as receptor of wastewaters. 
The role of the river as ‘sink’ for waste water is ignored. As in contrast to funding for 
reservoirs there is not provision or plan for wastewater disposal. The plans stress on 
effluent treatment plants (ETP) for industries but there is no provision for sewage 
treatment and disposal. This indicates lack of a comprehensive view on part of planners.    
2) Negligence of wastewater treatment from Industries, agriculture and domestic waste 
water leads to contamination of surface and underground water sources. If this was 
avoided, the river stretch could be used for agricultural and domestic purpose. But a 
major part of the river bank has been allocated for urbanization. This has a high potential 
for domestic sewage disposal and garbage dumping. Therefore sewage treatment and 
garbage recycling should have been given a top priority in the plan. This would have 
saved the expenditure on new reservoir constructions.    
3) The term ‘local government’ needs to be specified by MMRDA, whether the 
development blocks or Panchayats of the villages in southern Thane district were 
consulted by MMRDA.  These talukas house the catchment area of Ulhas and its 
tributaries. Thus their role in planning process is of critical value.  
4) The role of Ulhas esturine zone as a potential breeding and nursing ground for a 
variety of marine life has been given a blind eye.  
 
                                                          APPENDIX 
 
Sr.no 

 
Reservior 

 
Takulas 

Stock Water Capacity in mcumts  

Gross Dead Av.Live Class 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
 
 

Barvi 
Jambhe 
Aadivali 
Kharade 
Velholi 
Dolekhamb 
Wanjale 
Manivali 
Jambhurde 
Thakurwadi 
Bhooj 
Jambhivali 
 
 

Shahapur 
Shahapur 
Shahapur 
Shahapur 
Shahapur 
Shahapur 
Murbad 
Murbad 
Murbad 
Murbad 
Ambernath 
 
 
 

176.86 
4.558 
2.208 
2.321 
3 
na 
1.616 
4.808 
3.083 
3.741 
2.53 
2.2256 
 
 

na 
0.339 
0.189 
0.066 
0.253 
na 
0.011 
0.12 
0.088 
0.083 
0.175 
0.078 
 
 

na 
4.442 
2.03 
2.25 
2.992 
na 
1.6 
4.68 
2.976 
3.657 
2.347 
2.187 
 

Major 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
Minor 
 
 

Table A. Major & Minor Reservoir schemes over Ulhas river. (Irrigation Dept.)  
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Table B. Development authorities and respective reservoir schemes. 
Development authorities and respective reservior schemes. 
Reserviors Authority Water supply. Regions covered.   
Ulhas MMC 90mld Gr.Mumbai.   
Barvi MIDC 218mld Kalyan, Ulhas.ngr,Badlapur, 
      New Mumbai, Bhiwandi. 
Shahad MIDC 124mld Thane, KDM, ulhas.ngr, Ambernath 
Shahad PVT 165mld Ulhasnagar   
Badlapur MWSSB 50mld Ambernath, Badlapur. 
Temghar MWSSB 453mld Thane, Bhiwandi, Bhayandar,Vasai 
Source: MMRDA Draft Report - 1996 
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