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Pre-Feasibility Report  

Proposal for Environmental Clearance for Oil & Gas Exploration in 12 ML Blocks of 

Western Onshore Basin, District Mehsana, Gujarat.  

1.0 Introduction:  

Oil and Natural Gas Corporation Limited (ONGC) a Maharatna company, is engaged 

in commercial exploitation of hydrocarbon from approx. 68 % of the India’s total 

petroleum mining lease area.  It is the largest exploration acreage and mining lease 

holder in India.  ONGC produces 1.2 million barrels of oil equivalent per day and 

accounts for 69% of Crude oil & 70% of Natural Gas production. 

After deregulation of Oil Sector in India, the corporation has vigorously pursued to 

realize its vision of being world class Oil and Gas Company integrated in energy 

business with dominant Indian leadership and global presence. ONGC, as flagship 

Energy Company of India and Asia’s Numero Uno exploration and Production 

Company has a well-defined task of securing sustained energy supplies to India at 

affordable prices through innovative solutions while managing various challenges 

including strict environmental standards. In order to meet its objectives, company has 

established its global footprints by acquiring 34 projects in 16 countries namely  

Vietnam, Iran, Iraq, Libiya, Sudan, Myanmar, Syria, Brazil, Egypt, Cuba, Nigeria, Syria, 

Qatar, Colombia, Russia, and Turkmenistan through its wholly owned subsidiary ONGC 

Videsh Ltd. ONGC and has entered into refining sector by acquiring MRPL.   

The Cambay basin is a proven and rich petroleum province and has generally 

favourable combination of source sediments, reservoir rocks, regional seals and traps. 

The Cambay shale is the main source rock sequence in the basin along with minor 

contributions of oil from Kalol, Tarapur and Olpad formation. The fluvio-deltaic 

sediments of the Kalol and Ankleshwar formations of upper Eocene age are the main 

reservoirs. Oil trapped in these upper Eocene reservoirs are effectively sealed by the 

Tarapur/Kanwa shales of upper Eocene-Oligocene age.  

A favourable combination of reservoir-source-cap in the Eocene –Oligocene 

sequence of the basin formed essentially one petroleum system. This can be divided 

into two sub systems depending on its development in the Northern and Southern part 

of the basin.  

1. The Cambay shale-Kadi/Kalol Tarapur petroleum system in the northern part of 

the basin (Cambay-Tarapur and Ahmedabad-Mehsana Blocks, and   

2. The Cambay shale – Hazad-Kanwa petroleum system in the southern part of 

the basin (Narmada and Broach Jambusar blocks).  

  

The said ML Blocks are with ONGC since 1965 with 100% operatorship and producing 

blocks. In support of the long term hydrocarbon exploration program, ONGC 

proposes to drill exploratory wells in the said ML Blocks in deeper prospects. 

Considering the criticality of some of the MLs where the number of EC cleared 

locations are going to be exhausted shortly, it is proposed to obtain EC for drilling 46 

exploratory locations in 12 ML blocks. Also, Oil and Natural Gas Corporation Ltd 

(ONGC) has been playing an important role to meet the energy requirement of the 

country. The increase in demand of petroleum products have put a lot of pressure on 

ONGC for further exploration and production of hydrocarbons.   

   

All 12 ML Blocks are located in Mehsana District. The nearest major landmark for 

approaching the Block area is Mehsana City which is well connected by road and rail 
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from Mumbai and New Delhi.  The blocks are located adjacent to other oil fields of 

ONGC and ONGC is operating these nearby oil fields since long time and are having 

proven hydrocarbon reserves.   

Before starting the exploratory drilling work, environmental clearance from MOEF& CC 

and other statutory clearances from State Pollution Control Board shall be obtained 

to ensure that the proposed exploratory activity does not in any way, harm the biotic 

and abiotic environment, social and cultural institutions and all the components that 

make up of the environment within the above said blocks and its periphery.  

  

Each Exploratory well shall be logged and open hole drill stem tested. Water based 

non toxic drilling mud shall be used during exploratory drilling of well. If potential oil 

and or gas reserves are observed then the well shall be cased with production casing.  

After confirming casing integrity and cement bonding, the well shall be temporarily 

abandoned for future completions. Depending on the success of exploratory drilling 

program ONGC may drill additional exploratory wells within the said Block and 

develop a plan for commercial production of hydrocarbons.  

2. Need for the Project and its Importance to the Country / Region  

  

The demand for petroleum has recorded a considerable increase over the year from 

30 million tonnes in 1980-81 to about 115 million tonnes at present. This growing 

demand poses a big challenge to oil producing companies. Proposed drilling 

activities will be under taken by ONGC in these blocks may lead to in helping meet 

some part of the rising oil and gas requirement of the country . By drilling exploratory 

well new discovery can be made for future oil demand. Also, new oil finds of the blocks 

will lead to reduction in India’s dependence on imported crude oil and thereby 

resulting into considerable saving in foreign exchange.  

   

Demand-Supply Gap  

Presently India is importing 75% of its required crude oil.   

Export Possibility  

Nil, Indian domestic market is deficient in supply and hence all the production will be 

utilized locally if any after completion of exploratory drilling phase.   

Domestic / Export Markets  

All produced crude oil can be refined in India and sold locally.  In case of gas, it would 

be fed through the pipeline within the state to local consumer.   

Employment Generation (Direct and Indirect) due to the Project  

Direct  

~30-40 local persons will be deployed at the drilling rig for a short duration of about 

40-60 days  

Indirect  

~8-10 persons would be engaged in providing support services to the drilling operation 

including warehouse support (managing the logistics of securing and supplying the 

required materials for the project).  
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3.0 Work Programme:  

Total 46 numbers of exploratory wells are to be drilled in below said ML Blocks. 

Targeted depths of proposed exploratory wells shall be upto 2000 – 3000 M. The details 

of proposed work programme is as given below and Coordinates of all 12 ML Blocks 

are given in Annexure-I.  

Sl.  

No.  

Name of Block  Area of 

Block in sq 

km  

Number of 

proposed wells to 

be drilled 

Targeted depth 

of wells in Meter  

1  Jotana ML 39.50 3 2000-3000 

2  Linch ML 43.73 4 2000-3000 

3  Linch Ext – I ML 34.25 7 2000-3000 

4  Nandasan Langnaj ML 61.90 3 2000-3000 

5  North Shobhasan Ext – I ML 56.85 1 2000-3000 

6  Jotana – Warason ML 38.05 4 2000-3000 

7  Kadi ML 64.49 14 2000-3000 

8  Linch Ext – II ML 13.35 2 2000-3000 

9  Mansa ML 58.72 2 2000-3000 

10  Jakasana ML 9.8 1 2000-3000 

11  East Shobhasan ML 22.42 2 2000-3000 

12  Balol Ext. I ML 5.83 2 2000-3000 

  Total  448.89 46  

  

4.0 Exploratory Drilling Process  

Entire gamut of Exploration drilling activities primarily involve geological studies, well 

logging, well completion, reservoir studies and laboratory services as exploration 

activities, drilling of oil and gas wells, casing and cementing of wells as  drilling 

activities.  

Crude oil and natural gas resources are found in subsurface reservoirs. The drilling of 

oil and gas wells is necessary to produce these hydrocarbons. Drilling through the 

earth's crust is accomplished by using rigs to handle pipes to for drilling the well bore 

to allow fluids to flow to the surface for processing at production facilities. Thus, the 

purpose of oil /gas well drilling is to exploit oil and gas deposits in the reservoir from the 

surface. Rotary drilling is the most common process for this purpose. Major equipment 
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used in drillings are- DG sets and PCR(Power control room),Mud pumps, Mud 

circulation system, Blow out prevention equipment, Choke and kill manifold, kelly, kelly 

hose, rotary table, safety devices like chronometric and floriated devices, Escape line, 

cat head and cat lines, tongs and handling tools etc. Drilling of oil well is carried out 

through drilling rigs operating with rotary drilling technology in conformance to 

geotechnical order wherein casing policy and drilling parameters at various depths 

are explicitly defined.  

Drilling of oil/gas wells employs mobile drilling rig. The drilling rig consists of a derrick at 

the top of which is mounted a crown block. A hoisting block having a hook is 

suspended from the crown block and a swivel is attached to the hoisting block by its 

shackle. From the swivel a tube of square section is suspended, which is called “Kelly 

stem”. The Kelly stem is passed through a square hole in horizontal rotary table which 

is driven by a electric motor. At the beginning of drilling operations, a round drill pipe 

at its end is screwed to the Kelly stem. The electric motor located near derrick rotates 

the rotary table through the Kelly stem rotations are transmitted to the drill pipe and 

finally to the bit. Kelly stem is needed to facilitate rotation, as round pipes are difficult 

to grip for rotating during drilling operations. As the hole is deepened, new sections 

are screwed to the drill pipe. Each section of drill pipe is about 9 to 10 meters in length 

and threaded at both ends. A string constitutes two/three drill pipes. Usually several 

such strings are kept ready at the derrick, so that they can be rapidly screwed with 

the help of special devices, as the well deepens.  

The drill cuttings are removed by flushing the well and for doing so a hose is connected 

to stationary part of the swivel, through which a slush pump forces special drilling mud 

fluid also known as mud, down the string of drill pipes. The mud fluid is eco-friendly, 

non toxic and non hazardous in nature. The drilling mud then passes through the 

openings in bit to the bottom of the hole and back upwards between the walls of the 

well and drill pipes, thus bringing along with it the rock cuttings. The slush pump draws 

this mud fluid from special mud tanks. The diameter of the bit is always greater than 

that of a drill pipes, so as to ensure sufficient clearance between drill pipe and walls 

of the well along with which mud fluid returns to the surface after flushing the well.   

The drilling mud fluid not only carries along with it crushed rock from the bottom hole 

but it also cools the bit which heats up during the drilling. Moreover, it reinforces the 

walls of the well by lining them with clay or pudding them thereby diminishing 

possibility of crumbling or caving in of the well walls. However, such pudding of the 

well walls is often ineffective and only in very hard rock the wells are free from danger 

of caving. It is for this reason, deep wells are usually reinforced by lowering casing 

pipes down their shafts. The mud fluid is discharged from well along a trough back into 

the mud tank and it is returned to the well after heavier particles of rock have been 

removed. In this way, it performs a continuous cycle. Mud fluids are prepared from 

particular types of clays capable of forming highly dispersed colloidal solutions. The 

most suitable clays for this purpose are bentonite clays. Drilling Mud fluid is prepared 

in tanks in nearby centrally located Mud Preparation Plant. The clay and water are 

fed to mud mixers and the resulting solution is filtered for separating un-dissolved lumps 

of clay and gravel. The volume of mud fluid in mud tank is always kept to about three 

times than that of entire mud circulating system. Before use, mud is always tested for 

its density, viscosity, water loss and put into drilling operations only if the test results are 

satisfactory.  
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General Requirements of Drilling  

  

a. Drilling muds  

Drilling of wells requires specially formulated muds which basically comprise inert earth 

materials like bentonite and barite in water with several additives to give mud weight, 

fluidity and filter cake characteristics while drilling. The drilling muds have several 

functions like lubrication and cooling of the drill bit, balancing subsurface formation, 

bringing out the drill cuttings from the well bore, thixotropic property to hold cuttings 

during non-operations, formation of thin cake to prevent liquid loss along well bore 

etc. Several additives are mixed into the mud system to give the required properties. 

Water based mud will be used to the possible extent in exploratory drilling but use of 

synthetic based mud may require due to complexities associated with the geological 

formations and associated hole stability problems. The constituents of water based 

mud (WBM) are given in Table-2. The special additives and their functions in WBM are 

shown in Table-3.   

  

b. Power Generation  

The drilling process requires movement of drill bit through the draw works which require 

power. The power requirement of the drilling rig will be met by using the 3 Diesel 

Generator sets with a diesel consumption of about 2-3 Kl/day.  

   

c.  Water requirements   

The water requirement in a drilling rig is mainly meant for preparation of drilling mud 

apart from washings and domestic use. While the former consumes the majority of 

water requirement, the water requirement for domestic and wash use is very less. The 

daily water consumption will be 30 m3/d of which 15 m3/d will be used for mud 

preparation and 5 m3/d will be used for domestic purposes including drinking.  

   

d. Domestic wastewater   

The operating personnel in the drilling rigs will operate from drill site accommodation 

(DSA) in the vicinity of the location. Suitable soak pits will be available at the DSA.  

  

e.  Solids removal   

The rock cuttings and fragments of shale, sand and silt associated with the return 

drilling fluid during well drilling will be separated using shale shakers and other solids 

removal equipment like desanders and desilters. The recovered mud will be reused 

while the rejected solids will be collected and discharged into the waste pit.  

  

f.  Testing   

Testing facilities will be available at drilling rig for separation of liquid phase and 

burning of gaseous hydrocarbons during testing. The test flare boom will be located 

at a safe distance from the drilling rig.  

  

g. Storage of chemicals and other materials  

The drilling rig will have normal storage facilities for fuel oil, required chemicals and the 

necessary tubular and equipment. The storage places will be clearly marked with safe 

operating facilities and practices.  

  

h.  Logistics   

Crew transfers to and from the drilling rig, materials, diesel and chemicals will be 

through light vehicles, trucks and trailers.   
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A typical stationary Drilling Outfit is presented in following figure  

 
 Table-2: Ingredients of Water Based Drilling Fluid  

  

S. No  Chemicals  S. No  Chemicals  

1  Barite  6  Spotting Fluid  

2  Bentonite  7  EP Lube  

3  Carboxy Methyl Cellulose  8  Caustic Soda  

4  Mud Thinner / Conditioner   9  Potassium Chloride  

5  Resinated Lignite  10  Soda Ash  

  

 Table-3: Special Additives and their Functions in Water-based Drilling Fluids  

    

S No.  Discharge Category  Exploration    

1  Sodium bicarbonate  Eliminate  excess calcium ions 

due contamination  

to  cement  

2  Sodium chloride  Minimize borehole washout in salt 

zone  
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3  Groundnut shells and mica flakes Minimise loss of drilling mud to 

formation  

  

4  Cellulose polymers or starch  Forms thin, sticky filter cake on the well bore to 

decrease filtrate loss to formation  

5  Aluminium stearate   Minimize foaming  

6  Vegetable oil lubricant  Reduce torque and drag on drill string  

7  Pill of oil-based mud spotting fluid  Counter differential pressure sticking of drilling 

string; Pill is placed down hole opposite contact 

zone to free pipe  

  

  

5.0 Manpower Arrangement  

During the drilling operations, about 40 to 60 persons may be working in 8/12 hour shifts 

at site. Workers will be able to return to their camp/homes during duty – off period. 

Once drilling is over no person is required at site, except security cover through a 

contractor.  

7.0 Land Requirement  

ONGC shall acquire the land apprx. 110m x 110m per well on temporarily basis for the 

purpose of preparation of the drill site and drilling operations. The site may require 

temporary approach road from an existing one for transportation of rig and other 

equipment necessary for drilling work. The site shall be fenced in the event the well is 

successful. The well site shall be reduced to approximately 30m x 30m for the 

production phase and all non-essential areas shall be fully reclaimed as per ONGC’s 

restoration policy and land handed over to the land owner.  

8.0 Power Requirement  

During drilling operations, diesel engines shall be utilized as prime movers for meeting 

the power required to run the drilling rig, circulation system etc. A power generator 

shall also be installed for lighting. The capacity of the diesel engines that shall be used 

for operating the rig and the circulation system is expected to be of 1250HP (3 Nos, 

two running and one standby), which will be run by High Speed Diesel. This generator 

shall consume approximately 2 to 3 KL of fuel per day, when in operation.   

9.0 Water Requirement  

The most significant requirement of water for drilling activities is for mud preparation. 

The other requirement would be for engine cooling, floor / equipment / string washing, 

sanitation, fire-fighting storage / make-up and drinking.   

During the drilling activity, about 30 m3 per day water will be required which will 

include requirements for operation and that for sanitation and drinking of the workers 

during drilling single well. The water shall be made available from the nearest ONGC 

installation, and will be transported by water tanker.  

A water pit of approx.100 m3 capacity will be constructed at the site for the purpose 

of fire fighting.   
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10.0 Adherence/ Compliance of Eco-Standards  

ONGC adheres to various Environment Management System as per international 

standards. All drilling & work over rigs are certified ISO 9001, QHSAS 18001 & ISO 14001 

for Quality Health safety and Environment Management system. Monitoring and 

management of environmental aspects being done for a) Noise monitoring b) 

Condition monitoring of equipment c) Stack monitoring d) Ambient Air quality 

monitoring.  

  

11.0 Waste Water Generation  

The drilling operation would generate wastewater in the form of wash water due to 

washing of equipment, string and cuttings etc.   

The only other source of wastewater generated from drilling operation is sewage from 

sanitation facilities, which shall be disposed through septic tanks/soak pits.   

It is expected that wastewater in the form of washings shall be generated at an 

average rate of around 4 m3/day during the drilling operations from a single well. 

Waste water will be discharged in HDPE lined pit, and solar dried.  

  

12.0 Air Emission  

The emissions to the atmosphere from the drilling operations shall be from the diesel 

engines.   

  

13.0 Solid and Hazardous Waste Management  

The top layer of soil shall be stacked at site for reuse after completion of drilling 

operations. The solid waste generated from drilling operation will be disposed in 

following manner.   

Drill Cuttings – 150-800 MT / well will be generated, which are mainly inert solids. Drill 

cuttings shall be water washed and then solar dried at site in HDPE lined pit at site. Drill 

cuttings are collected dried and disposed off as per GSR 546(E) dated 30th August 

2005 guidelines for disposal of solid waste, drill cuttings and drilling fluids for Onshore 

drilling process. Dry cuttings shall be covered with top layer of soil.   

Spent Oil – During the drilling approx. 200 lts. of spent oil shall be generated. This oil 

shall be sent to authorized recyclers, as per ONGC policy.  

Oil Sludge/ Hazardous waste – The proposed drilling is temporary activity and 

exploratory in nature, no hazardous waste shall be generated. In case of any Oil 

Sludge/ Hazardous waste is generated during the drilling activities, same shall be sent 

for incineration to a TSDF site.   

Drilling Mud – Water base drilling mud shall be used, approx. 200m3 -600 m3 drilling 

mud per well is required.   

  

14.0 Environmental Impact   

Ambient Air  

The only source of air pollution is flue gasses from DG Set.   
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Water  

Drilling operations require the use of water for domestic requirements as well as for 

operations, but the use will be of temporary nature and limited to a few days for each 

well. Hence these impacts are not significant.  

The wastewater discharged from the ONGC’s drilling operations shall be collected in 

HDPE lined collection pits and solar dried, so no significant impact is envisaged.   

Land/Soil  

Water based drilling mud shall be used for control of operations. No residual impact is 

envisaged on the land environment. HDPE lining shall be provided in drilling pits so no 

impact on the chemical, biological quality of soil, as part of these operations. 

However, it is emphasized that all precautionary measure will be strictly implemented.   

Noise Level  

The source of noise generation is due to operation of rig, diesel-generating sets and 

certain pumps operating for mud circulation. The noise level is generally well below 

the specified limits. The impact of noise generated by drilling on the near-by 

population is expected to be insignificant. Acoustic enclosures are provided around 

each gen set to offset the noise generation.  

Flora and Fauna  

The other minor impacts on land environment, due to the proposed operations could 

be due to vegetation loss during access cutting and site preparation. However, since 

this activity is not entailing any tree cutting, the impact is minimal.   

Impact of flora fauna due to air, water and soil pollution caused by the project is ruled 

out due to the limited and temporary nature of the drilling activities. Thus, adverse 

impact on flora is ruled out.   

Socio-economic Environment  

The proposed activities shall generate indirect employment in the region, which would 

marginally improve the economic status of the people. The activities would result in 

an increase in local skill levels through exposure to drilling activities and technology.  

In the event that commercial quantities of hydrocarbon reserves are discovered, 

more long-term employment opportunities would be created. Besides, the 

hydrocarbons brought to the surface shall help in contributing the ongoing efforts of 

the government to meet the national demand of petroleum resources.  

15.0 Environment Management Plan  

The Environment Management Plan provides a delivery mechanism to address 

potential adverse impacts, to instruct contractors and to introduce standards of good 

practices to be adopted during drilling operations. For each stage of the programme, 

the EMP shall list all the requirements to ensure effective mitigation of every potential 

biophysical and socio-economic impact. For each impact, or operation, which could 

otherwise give rise to impact, the following information is presented:   

• A comprehensive listing of the mitigation measures (actions) that ONGC shall 

implement   

• The parameters that will be monitored to ensure effective implementation of the 

action   

• The timing for implementation of the action to ensure that the objectives of 

mitigation are fully met.  
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16.0 Environmental Mitigation   

The exploratory drilling program shall be designed to avoid or minimize impacts to the        

environment and local communities wherever practicable & desirable. ONGC is 

committed towards environment protection with a target to achieve exploration and 

production goals. One of the very important part of environment protection is the 

selection of location of proposed exploratory wells so that it should not affect the land 

use pattern of the area, which is very important component of environment. In 

general locations of the wells are decided at a safe distance from the dwellings, avoid 

minimum interferences with agricultural activities, community infrastructure and also 

to avoid disturbances to forest lands and otherwise sensitive or unique habitats. 

Wherever residual impacts remain, environment, mitigation measures shall be taken 

to reduce the impact to an acceptable level or adequately offset it.  

  

17.0 Environmental Monitoring  

The following will be monitored on a regular basis throughout the life of the project to 

ensure a high level of environmental performance being maintained:  

• Oil content in produced water;   

• Materials used in drilling fluid make up;  

• Fluid losses;   

• Baseline sampling prior to any drilling activity to establish pre-project 

environmental characteristics.   

  

18.0 Occupational Health Surveillance Programme  

This includes identification and control of health hazard and health care. Deployed 

Rig crew shall go for periodic health check up as company policy.  

19.0 Disaster Management Plan   

In view of the hazardous nature of products / process handled by the ONGC, site 

specific Disaster Management Plans (DMPs) are in place. These plans are based on 

various probable scenarios like Well Blow Out, Fire, Explosion, Natural Calamities etc. 

The consequence arising out of such incidents are accurately predicted with the help 

of latest technique available by various Risk Analysis Studies. To minimize the extent of 

damage consequent to any disaster and restoration of normalcy is the main purpose 

of DMP. There are on site Emergency Plans that deal with handling of the emergency 

within boundary of the plants mainly with the help of industry’s own resources. Also 

when the damage extends to the neighbouring areas, affecting local population 

beyond boundaries of plant, Off-site Emergency plans is put into action in which quick 

response and services of many agencies are involved e.g. Government, Fire Services, 

Civil defence, Medical, Police, Army, Voluntary organizations etc. EMPs are reviewed 

periodically.   

Objective of DMP  

The following are the main objective of Disaster Management Plan:  

 Safeguarding lives both at installations and in neighbourhood.  

 Containing the incident & bringing it under control.  
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 Minimizing damage to property & environment.  

 Resuscitation & treatment of causalities.  

 Evacuating people to safe area.  

 Identifying persons and to extend necessary welfare assistance to 

causalities.  

        Finally when situation is controlled, efforts are to be made to return 

to normal or near normal conditions.                


