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Course No: PE5020
Course Name: Environmental Impacts of Petroleum Exploration and Production

Course Type:
Theory

Description:
To impart a fundamental understanding on the various environmental problems associated with oil and gas
exploration and production; and subsequently to bring into perspective the environmental impact associated with
both onshore and offshore environments.

To understand the main issues and remediation techniques associated with the solid, liquid and gaseous wastes
emerging from oil and gas exploration and production technologies; and to apply a critical-thinking and
problem-solving approach in o

Course Content:
Offshore oil spill: accidental and operational oil pollution; marine pollution sources from ships, vessel-source and
offshore petroleum extraction; fate of oil spills; natural weathering processes acting on spilled oil including
evaporation, spreading, dispersion, water-in-emulsion, dissolution, oxidation, biodegradation and sedimentation;
movement of oil slicks; oil spill response methods that include passive oil removal, manual oil removal, mechanical
oil removal, chemical oil removal, bioremediation, thermal remediation, in-situ/controlled burning; equipment used
for cleanup operations including boom and skimmer; case studies of major marine oil spills; state of the art on
offshore oil spill modelling.

Onshore oil spill: sources of onshore oil spill; LNAPL transport parameters; LNAPL transport through vadose and
saturated zones; LNAPL migration at the field scale; LNAPL migration in fractured media; fate of LNAPLSs in the
subsurface including volatilization, dissolution, sorption and biodegradation; LNAPL site characterization;
estimating apparent LNAPL thickness; remediation techniques including excavation, recovery wells, soil-vapor
extraction, air sparing and bioremediation; case studies of major onshore oil spills; LNAPL modeling.

Environmental impacts from conventional oil and gas fields: sources of spilled hydrocarbon accumulations in the
vicinity of conventional oil and gas fields; contamination of groundwater aquifers by over-pressuring the annulus;
drilling fluids and technologies; drilling fluids related environmental issues and regulations; drilling waste reduction
techniques; waste disposal issues; environmental friendly drilling fluid technologies; advanced drilling waste
management technologies.

Environmental impacts from unconventional oil and gas fields: geological principles of fracking and shale gas
extraction; hydraulic fracturing fluids including proppants, gelling agents, friction reducers, cross-linkers, breakers,
acids and bases, biocides, scale and corrosion inhibitors, clay stabilizers, and surfactants;

flowback and produced water that includes production chemicals, dissolved minerals, metals, dissolved and
dispersed oil components and produced solids; releases, effects and remediation of oil and gas production
wastewater; pollution prevention techniques.
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