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2) Geotechnical Degradation: The

thermal  injection  degraded the
mechanical properties of the host rock
4—fold,
compressive strength decreased 6-—

fold) (Al-Qahwaji, 1989; Al-Sayegh,

(porosity increased

1981), creating latent geological
hazards of 'Land Subsidence,” a
globally documented risk of the Frasch
process (Mullican, 1991; North Dakota
Assembly,  2003). 3)

Pollution:

Legislative
Atmospheric Legacy
Represented by catastrophic sulfur
fires (2003 and 2016) that released
massive quantities of $SO_2§ (NASA,
2016; U.S. Department of Veterans
Affairs, 2025). The research concludes
that Al-Mishraq constitutes a UNEP
"Hot Spot'

(UNEP, 2004; UNEP, 2005), not
due to active industrial pollution (which
has ceased), but because of the
remaining hydrogeological,
geotechnical, and chemical legacy,
necessitating long—-term environmental
management strategies focused on
geotechnical stability monitoring and
remediation of remaining pollution

sources (lbrahim, 201 1).

Keywords: Environmental
Pollution, Environmental
Geography, Al-Mishraq Field,

Frasch Process, Land Subsidence,
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Abstract

This research  analyzes the
complex environmental problematic of
the Al-Mishraq sulfur field from an
environmental geography perspective,
moving beyond traditional chemical
assessments. The study focuses on
the '"Frasch Process' as the primary
anthropogenic driver, where over 213
million cubic meters of superheated
water (160°C) were injected into the
geological formations (Lower Fars
Formation) during the
period (1972-2002) (Mohammedali,

n.d.; General Company for Mishraq

production

Sulphur, n.d.). The geo-environmental
analysis reveals three interconnected
dimensions of pollution: 1)
Hydrogeological Pollution: Manifested
as the 'leakage phenomenon" which
acutely polluted the Tigris River (80—

100°C, H2S concentrations up to 600

ppm) during operation (General
Company for Mishrag Sulphur, 2010).
Post-shutdown, the research
demonstrates persistent "Legacy

Groundwater Pollution” as a chronic

contaminated inheritance (General

Company for Mishraq Sulphur, 2010).
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" (U.S. Department of Veterans slally dsall e st lad’ ol iag
Affairs, 2025).

iyiadly iy (ol g «pally el il Balia il (3gpn gt Bdlaall Galed)
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