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	Rapid Environmental Impact Assessment Study for the Proposed Capacity Expansion of Utkal Alumina Refinery from 1.0 MTPA  to 3.0 MTPA

	
	Executive Summary



1.1 Introduction

Hindalco Industries Limited (HINDALCO) is part of the Aditya Birla Group, one of the largest industrial groups in India and is the oldest and one of the largest Aluminium producers in the country, having integrated facilities. The total turnover of HINDALCO for 2002-03 was Rs.​​1371 Crores.

Utkal Alumina International Limited (UAIL) (also called as Utkal Alumina Project) is a joint venture company of M/s. HINDALCO (India) and Alcan Aluminium (Canada). With the shareholding pattern of 55% and 45% respectively. Initially, it was promoted by Indian Aluminium Company Ltd (an Aditya Birla Group Company), among other the then JV Companies.

The Utkal Alumina International Ltd is located Doragurha, Rayagada Dist, Orissa. The project had obtained ‘No Objection Certificate for setting-up of Industry’ from Orissa State Pollution Control Board (OSPCB) and Environmental Clearance (EC) from Ministry of Environment and Forests (MoEF) to produce 1.0 MTPA alumina and 50-MW captive power during 1995 vide letter numbers 14356/SPCB/BBSR/IND/II/NOC/355 dated 19th June 1995 and J-11011/76/94-IA.II(I) dated 27th September 1995 respectively. Land acquisition for the project has been completed and the constructional activities of the plant are underway. Presently, the project proponent seeks the Environmental Clearance for 3.0 MTPA plant. Utkal Alumina International Ltd is proposing to set up the Alumina Refinery in an area of 1015.3 ha. The brief details of the expansion program are given below: 

	Unit
	Initially Planned
	After expansion

	Refinery
	1.0 MTPA
	3.0 MTPA

	CPP
	50 MW
	90 MW

	Captive Mines
	3.0 MTPA
	8.5 MTPA


The estimated Total project cost is Rs. 4393 Crores.

This Environmental Impact Assessment (EIA) has been prepared as part of the environmental assessment process for the Utkal Alumina International Ltd. Expansion Project. The EIA has been developed taking into account the EIA Guidelines issued by the Ministry of Environment and Forest (MoEF) and Orissa state Pollution Control Board (OPCB).

The main raw material for the proposed Alumina Refinery is Bauxite which will be supplied by the bauxite mine at Baphilimali Hill Plateau. 

1.2
Project Objectives 

The primary project objective is to increase the production capacity of the refinery on an environmentally sustainable basis. This will be achieved within the framework of providing a significant contribution to the economic development of the region which was other wise is economically backward. 

1.2.1
Specific objectives 

· Providing a timely response to market conditions and increasing global demand for alumina; 

· Securing a competitive and sustainable future for the project operations through economies of scale; 

· Improving the environmental performance of the initially proposed capacity  through increased efficiencies achieved by upgraded processing and operational practices; and 

· Providing additional benefits to the community through business opportunities, direct and indirect employment and training, including actively developing self help groups for stainable indigenous business and investment. 

1.3
Project Need and Benefits 

India is also one of the major producers of bauxite and alumina. There are 56 metal grade alumina refineries in the world. HINDALCO is operating three plants in India. The contribution of the Alumina industry to the economy of the country is substantial. 

The global long-term aluminium market has a high growth rate of 4-5% worldwide and an even higher (6-8%) in India. India can export the Aluminium produced in the country and earn valuable foreign exchange in the process.

In order to tap the vastly available good quality bauxite deposits on Indian east coast and to produce and export high quality alumina, Utkal Alumina Project proposes to expand its operations from 1.0 MTPA to 3.0 MTPA.

To reduce the cost of production by expanding the current capacity of 1.0 MTPA to 3.0 MTPA level, the project has been designed to meet the following requirements:

· Lower specific consumption of fuel, water and chemicals;

· Lower annual maintenance;

· Adequate instrumentation and automatic controls to ensure consistent quality and ease of operations;

· Improved environmental protection measures to minimize the pollution;

· To cope up with the requirements of the CREP guidelines;

· Adequate facilities to ensure safe operations of the plant;

· To meet the growing demand for Alumina in the country and abroad.

1.4
Initially planned Alumina Refinery 

The initially proposed operations consist of the mine, the refinery, residue disposal. 
1.4.1
Refinery 

· Bauxite Receipt and Storage 

The primary crushed bauxite (-150mm), conveyed by about 19.6 km long conveyor connecting mines and the refinery, is discharged into transfer hopper. Belt conveyor below the transfer hopper feeds the bauxite to storage conveyor

· Grinding & Digestion

Bauxite is ground into small particles (generally less than a millimeter in size) and then mixed with a hot caustic soda solution under pressure to dissolve the available Aluminium oxide (alumina).

· Liquor Purification
Impurities, largely silica in sand form and un-dissolved iron oxides are settled and filtered out. The bauxite residue is washed to remove most of the caustic solution. Dissolved organic components such as oxalate and humic compounds are also removed by selective crystallization and incineration.

· Evaporation

Evaporation is essential in alumina plant to counter balance the ingress of water, into the process from various sources owing to process requirement and to maintain desired caustic concentration levels at digestion and precipitation in order to maximize process yield.

· Precipitation
The hot liquor is cooled and fine alumina hydrate added as ‘seed’. Alumina hydrate in solution crystallizes out onto the seed. The ‘spent’ liquor is then recycled to digestion. Hydrate is alumina bonded to water (Al2O3.3H2O), and in this form is the feedstock for most alumina chemicals.

· Drying and Calcining
The alumina hydrate crystals are washed and dried and calcined in fluid bed gas suspension calciner at around 1000 oC to drive off the chemically combined water. The final product is aluminium oxide (Al2O3), which is the feedstock for Aluminium smelters. While most alumina production is calcined alumina for smelting, some alumina hydrate is sold for other uses such as water treatment and chemicals manufacture.

· Proposed Expansion 

All new refinery plant and equipment will be located within the footprint of the existing operations. As a result of the expansion, there is no requirement to use any land outside the existing refinery lease areas for process plant and equipment. The existing and proposed project configurations would be as follows:

	Sr. No.
	Particulars
	Configuration at 1.0 MTPA Capacity
	Additional Capacity  for Proposed Expansion Project
	 Final Configuration at 3.0 MTPA Capacity

	1
	Refinery
	Line-I: 0.5 MTPA

Line-II: 0.5 MTPA
	Line-I: 0.5 MTPA

Line-II: 0.5 MTPA

Line-III: 1.0 MTPA
	Line-I: 1.0 MTPA

Line-II: 1.0 MTPA

Line-III: 1.0 MTPA

	2
	CPP
	50 MW(2x30 MW)

Utilization : (2x25 MW)
	40 MW (2x30 MW with one stand by DG)
	Capacity utilization:(3x30 MW) or (4x25 MW)

	3
	Mines
	3.0 MTPA
	5.6 MTPA
	8.5 MTPA


· Port Facilities

Port facilities are planned for feasible export of products and import of caustic soda required for the plant. Transport of these items between plant and Visakhapatnam port is through Indian Railways. The import/export activities are carried out at WQ-6 berth to be designed and developed by UAIL for their exclusive usage as captive berth on build, operate and transfer (BOT) basis.
· Water Requirement 

The total average raw water requirement for 1.0-MTPA alumina plant complex is about 13400-m3/day. Similarly, the maximum raw water requirement for 3.0-MTPA plant complex is estimated at about 26,000 m3/day and minimum is estimated at about 19,000 m3/day. This water requirement will be met from the San River.
· Power Requirement and Source

In order to meet the total steam and power requirement of the expanded Alumina Refinery Complex, it is proposed to have a Co-Generation Plant of 90-MW (3X30 MW) with one additional Turbo-Generator of 30 MW as stand-by.
2.0 Environmental Impact Assessment (REIA) and Management Plans

The findings of the REIA studies are:

2.1
Construction Phase

· The construction activities for expansion of the capacity of refinery will not envisage displacement of people, cutting of vegetation, loss of soil etc. Entire construction activity will be under taken within the plant premises. This is a temporary localized activity and does not involve major changes in the terrain. Entire construction activities will be undertaken within the area of the previously approved plant premises. There is no requirement for extra land for expansion.

· During the construction, lot of construction debris will be generated. Major portion of these debris will be used for leveling and filling of the low lying areas towards south of the plant premises. 

· The construction activity will not have any adverse impact with respect to ambient air quality. These noises will be generated mostly within the proposed plant boundary and will be transient in nature.
2.2 Operation Phase
2.2.1
Air Environment

· Major sources of emissions are Boilers and calciners;

· 4X300 TPH  (one 300 TPH boiler is stand-by) Pulverized coal fired boilers will be installed;

· Coupled with the efficient calciners, limiting of pollutant discharge and minimizing its effect on air quality, within prescribed standards, will be achieved and installation of tall stack of 150 meters, that provides better dispersion of pollutants;

· The ambient air quality levels are found to be well below the NAAQM standards:

All values are given in (g/m3 

	Sr. No
	Locations
	TSPM
	RSPM
	SO2
	NOx

	1
	Plant locations
	138.6-161.0
	84.2- 67.4
	15.4-12.1
	17.9-14.9

	2
	Out side the plant, Rural/residential
	82.6– 162.1
	30.4-84.2
	7.8-15.4
	9.4 - 17.9


· Efficient ESPs and Bag filters will be employed at the material handling, power plant, crushers and ball mills;

· The fugitive emissions are being effectively controlled by installing bag filters on alumina silo and by moisturizing.

· The air emissions due to the expansion are not contributing to the ambient air quality in the proportion of the increase in capacity;

2.2.2 Water Environment

· Water is one of the major inputs for power generation and alumina production process. Its major use is in process cooling and process consumption, while domestic requirement are marginal.

· Total water requirement for 3.0 MPTA, the water requirement was planned as 26000 m3/day;

· The surface and ground water quality is conforming to IS:2296 and IS:10500 standards;

· Elimination of all significant sources of caustic to ground and reduction in thickener descaling during the operations is designed to reduce the contamination of the ground water;

· Water will be sourced mainly from the San River near village Kathakal which is about 9.7 KM from the alumina plant.

· No process waste water shall be discharged from the plant without treatment. Any discharge of water shall meet CPCB norms.

2.2.3 Land Environment

· No geographical changes will occur due to the proposed expansion and expansion/ modifications in the existing plant design will be carried out within the own land premises except leveling of the two rocky hillocks. 

· The SAR is found to be in the range of 0.07 – 0.13. This is a typical value representing the urbane and industrial soils.

2.2.4 Solid waste 

· Red mud, which is a slurry containing natural substances originally present in the Bauxite- i.e. the ore residues with a residual amount of Iron, titanium, silica, alkali and other impurities - is left over from the process; 

· Red mud disposal has been considered through thickened tailings disposal technique of Alcan and consists of pumping of red mud at very high percentage solids, which is discharged in layers at a gentle slope. 
· Red mud is being disposed of as high -density (about 65% solids by weight) material, a technique referred to as dry stack disposal. It is disposed off in scientifically -built containment facilities, called Red mud ponds; The increase in the red mud transportation at 3.12 MTPA is localized activity.
· About 1.16 tonnes of red mud is generated as waste per tonne of alumina; 

· About 0.34-MTPA ash (bottom ash and fly ash) will be generated per capacity of 1.0-MTPA alumina refinery. The generation of ash will go up to 0.53-MTPA after proposed expansion (fly ash – 0.42 MTPA and bottom ash – 0.11 MTPA);However, suitable mitigative measures would be undertaken for ash disposal (dry disposal).
· In sites for red mud storage, geo-textile lining will be provided to ensure total prevention of caustic leachate and migration to underground water bodies;

· Other solid wastes generated are bauxite Scales lead acid batteries, scrap material etc.

2.2.5
Noise Environment

· Major noise generating sources are crushers, ball mills, power house, compressors, lime handling etc.  Ambient noise levels are found to be in the range of 49.8 to 50.2 dB(A);

· The ambient noise levels in the study area are ranging between 50.1 – 59.9 (Lday) and 44.1 to 52.1 (Lnight).

2.2.6
Traffic 

· All the raw materials and finish products are being transported by Rail and road. After the expansion, the transport of raw material and finish products will be by rail to the maximum possible extent, thereby reducing the road transport almost negligible. 

2.2.7
Terrestrial and Aquatic Ecology 
· Primary ecological studies were conducted during summer season to assess biological resources in study area

· 5 reserve forest block are exist in study area, nearest forest block is about 2.5 km from project on south direction.

· 375 plant species were recorded during study period in study area

· No endangered, threatened, rare plant species were observed.

· 120 animal species were recorded/observed during study period, 

· 3 animal species belongs to schedule-1, 2 animal species belongs to schedule-II and rest of aninal species belongs to other schedules of wildlife protection act,1972.  

· No wildlife sanctuaries, national parks, or migratory bird paths and presence of spawning, breeding, nesting grounds or nursery of turtles and other aquatic animals in study area.

· Air dispersion modeling results for gaseous and particlutes reveals that there is no impact on forest blocks due to operation of refinery

· 2,40,000 plant species will be planted as greenbelt in and around plant premises which will enhance the greenery of the region and also attract minor fauna.

· Planktonic studies were conducted during summer season in Barha nadi and San nadi.

· Shannon-weaver’s diversity index results reveals that these water bodies  were mesotrophic in nature and discharge of treated effluents to San river or Barha nadi will not have any impact due to availability of sufficient dilution water.

2.2.8 Hazardous Waste Management

· Lead acid batteries shall be replaced with maintenance free batteries wherever techno-economically feasible. However, all residual used batteries shall be returned to the authorized vendors as per the “Lead acid batteries management rules” under the Environment Protection Act.

· All waste transformer oils, lubricating oils shall be collected and recycled through vendors registered as waste oil recyclers and re-processors with CPCB.

· Oil sludge generated from oil storage tanks can be mixed with coal and incinerated in boilers, after due permission from regulatory environmental authorities like SPCB/CPCB.

3.0 Energy Management Plan 

· An on-line energy monitoring system shall be installed.

· Energy audits shall be carried out to identify the area of improvement after streamlining the performance of the various equipment and processes.

4.0 Social and Community Management Plan 

· As per the company CSR policy, a community development plan has been devolved to improve the social well being of the surrounding community.

· This includes rainwater harvesting, provision of drinking water supply, creation of income generation opportunities, primary education and health care.

· The company’s CSR officer is responsible for the implementation of this programme.

· A well designed Rehabilitation and resettlement plan has been prepared as approved by state authorities to compensate the loss of land/income from land.

· The local community peoples shall be trained in increasing their agricultural production through introduction of modern production techniques and food preservations techniques

· Assistance to the PAPs shall be given in developing entrepreneurships to meet the demand in the secondary segment including transport, restaurants, hotels, shops etc in the locality 

· Medical facilities shall be extended to the local community to handle diseases especially dysentery, fever, cold/cough, toothache/headache, skin disease, and malaria.

· The entire construction workforce shall be initially checked for sex-related diseases, including AIDS. Periodical health checks shall also be conducted.

· Labour contractors shall be made to provide cooking fuel to labourers to meet their firewood requirement. Use of fuel wood by labourers shall be banned within the construction camp.

· UTKAL shall educate the local community in modern methods of agriculture, use of fertilisers, and trade practices.

· Assistance shall be given in improving the public transport system of the project area.

· UTKAL shall educate the locals in improving the storage techniques of fodder.

· UTKAL shall train the locals to develop water bodies (ponds or tanks) in the project area.
· UTKAL has engaged itself since 1995 in development of the host area in various community development activities.
5.0 Greenbelt Development & Afforestaion

· About 76.8 ha of the total area will be used for greenbelt development and plantation;

· 50-m wide plantation at the rate of 2500 trees per hectare initially with the provision of increasing density based on survival and performance using local and native species;

· About 240000 trees will be planted in next 5 years all along the boundary of CPP; and

· Apart from this social forestry and avenue plantation in the region will be undertaken. 

6.0 Post-Project Monitoring Plan

· To monitor the extent of environmental impact of the proposed project, pollutant loads generated from the refinery and CPP will be periodically checked under the post-project monitoring plan (PPMP). Meteorological data, air quality data, noise levels inside and outside the work area, water quality, soil quality, and solid wastes will be monitored regularly. An environmental management cell (EMC) will be set up, which will be responsible for all environment related activities at Utkal
7.0
Risk Assessment & DMP

· The preliminary risk assessment of the Refinery has identified no hazardous events, which would project damaging energies outside of the plant boundary. Events identified for offsite facilities are estimated to occur at extremely low incident frequencies and/or not to significant levels of consequence. Management of hazardous event scenarios and risks in general can be adequately managed to acceptable levels. 

· Other than FO and caustic storages, the process does involve handling of any hazardous chemicals or materials.

· Utkal has a well planned DMP in the event of the major fire explosions and plant blow down;

· The frequency of such occurrences is found to be extremely low. 

8.0
Conclusion

 With the effective implementation of the Environment Management Plan (EMP) during detailed design, construction planning, construction and operation, the project can proceed with manageable environmental impacts. HINDALCO keeping the company’s philosophy of maintaining a healthy and clean environment in and around the Industry has made Environment Management System an integral and fundamental part of the business and is having an ISO-14001 certificate for all its plants. HINDALCO was the first in Asia to receive ISO-14001 Environment Management System Certification for its bauxite mines and power plant. The Company, with its facilities and the system already in existence framed its environmental policy. The objectives and the targets for the works have been scrutinized and implementation of action plan is in progress for continual improvements.

HINDALCO is not only concerned but also committed to sustainable development and environment management. As a leading industrial establishment of the country, HINDALCO has been very keen in discharging its social obligations for maintaining the ecological balance. 
VIMTA Labs Limited, Hyderabad 
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