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INTRODUCTION

Environmental Science Center (ESC), at Qatar University (QU), is the first of its
kind in Qatar, and it was established in 1980.

ESC houses the following laboratories: Organic Chemistry, Inorganic
Chemistry, General Chemistry, Marine Biology, Sedimentation, Genotoxicology,
Oceangraphy, Atmospheric Science, Plant Biotechnology, Biomineralization,
Histopathology, Remote Sensing & GIS, and Scientific Photography.

ESC laboratories are fully equipped with state-of-arts instruments to tackle
many types of analyses. To stress reliability and accuracy of results, eleven of
our methods obtained and maintained ISO/IEC 17025 accreditation.

We deliver research support for University faculties, researchers, students,

and partners in all aspects of environmental research. Our dedicated and
experienced staff are available to support customers, who may request, help in
doing environmental impact assessment on major projects in Qatar.
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KEY RESEARCH
DISCIPLINES

The Environmental Science Center (ESC) at Qatar University is dedicated

to conducting innovative research across various disciplines to address
contemporary and historical environmental challenges. This interdisciplinary
research is conducted by collaborative research teams, supported by state-of-
the-art facilities, including ten on-campus laboratories, four labs at the Aquatic
Fisheries Research Center, and the research vessel RV Janan. Qur research

is enabling us to make significant contributions to environmental science and
sustainability. The main present research disciplines include:

e Marine and Terrestrial Biology and Ecology: Study the interactions
between organisms and their environments, both in marine and terrestrial
settings, to understand biodiversity and ecosystem dynamics.

e Atmospheric and Earth Sciences: This research focuses on studying
atmospheric processes, weather patterns, and geological phenomena to
enhance our comprehension of the Earth’s physical systems.

o Chemical and Physical Oceanography: Monitoring marine health and
contributing to the sustainable management of marine resources by
investigating the chemical composition and physical properties of the
ocean.
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ORGANIC CHEMISTRY
LABORATORY

The Organic Chemistry laboratory has modern facilities for the preparation,
extraction, purification and concentration of many organic compounds (Total
Petroleum Hydrocarbons (TPHs), Polycyclic Aromatic Hydrocarbons (PAHS),
Polychlorinated Biphenyls (PCBs), Oil and Grease in many matrices (water,
sediment, soil, plant and animal tissue, etc.).

The laboratory is equipped with state of the art analytical instruments (GC-MSD,
GC-FID, GC-ECD, Accelerated Solvent Extractor (ASE), and TOC/ TN analyzers.
These instruments provide researchers with valuable analytical data.

The Organic Laboratory has three (ISO/IEC 17025) accredited methods from
A2LA (USA).
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INORGANIC CHEMISTRY
LABORATORY

The Inorganic Chemistry Laboratory is dedicated to the analysis of trace
elements e.g. Ag, As, B including mercury and methyl-mercury in various
matrices such as water, biota, sediment, soils, sludge, etc.

The laboratory houses an array of instruments that include: Inductively Coupled
Plasma (ICP-OES, ICP-MS), Cold Vapor Atomic Absorption Spectroscopy (CVAAS)
and Cold Vapor Atomic Fluorescence Spectroscopy (CVAFS). Samples are
analyzed directly or digested before analysis according to the methodology
applied.

The Inorganic Laboratory has been accredited for ISO/IEC 17025 by the
American Association of Laboratory Accreditation (A2LA).
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GENERAL CHEMISTRY
LABORATORY

The General Chemistry laboratories are involved in analyzing different
parameters in water (pore water and seawater), marine sediment, and soil.

The Laboratory is well equipped with state-of-the-art instruments, e.g., Auto-
analyzer, Discrete analyzer, and a UV/VIS Spectrometer. The General chemistry
team also undertakes in-situ water analyses, i.e., pH, temperature, conductivity,
total dissolved solids and a broad range of conditions using the multi-parameter
instrument. Laboratory in-situ analysis is equally carried out and include total
suspended solids, Chlorophyll-a, Phosphate, Nitrate, Nitrite, Ammonia, Urea,
Silicate, Sulfate, Hardness, Chlorine, Chlorides, among others.

The laboratory has five methods that are ISO/IEC 17025 accredited by American
Association of Laboratory Accreditation (A2LA).
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MARINE BIOLOGY
LABORATORY

Marine organisms in the Qatar Marine Zone (QMZ) are incredibly diverse and
constitute microbenthos and macrofauna, marine flora, sedimentary organisms,
non-sedimentary organisms, and organisms in the water column including
numerous fish species.

The marine biology laboratory covers the analysis of biota in marine sediments
and marine organisms captured by undersea photography taken by ESC
researchers. Analysis of the laboratory also includes the investigation of
seawater samples for microbial contamination.
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SEDIMENTATION
LABORATORY

The sediment laboratory conducts particle size distribution analysis for
sediments, soils and other particles of different materials using Laser diffraction
method, ISO 133320:2009 (E). The laboratory utilizes a Malvern Mastersizer
2000 and Mastersizer 3000 instrument and also has a Test Sieve Shaker to
conduct particle size analysis by dry sieving.

Sediment sample preparation such as drying and grinding may also be
processed at the laboratory prior to their chemical analysis. The laboratory uses
Retsch Planetary Ball Mill PM 400 for sediment grinding.

The Sedimentation Laboratory has been accredited for ISO/IEC 17025 by the
American Association of Laboratory Accreditation (A2LA).
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The Marine Genotoxicology Laboratory has as primary objective to perform Sl éuwlya Gle sunwll 6 jguny éu g Ul duia)l bl ppgledl juido jA
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and their biological effects on several sentinel species within the Qatari coastal .&uholl Jalguul Jle Ginei QU olSal o elgii 6ac (e dunglguul
waters, as well as to measure the biological response at the gene, chromosome, Wl §giuo e G 0 du 1y Wlind (,2a)g -6l 2 ) oudi

cell and individual level of populations of important local marine species.
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PHYSICAL OCEANOGRAPHY
LABORATORY

The QU Research Vessel (RV) Janan is equipped with Multi-Beam Echosounder,
Side-Scan Sonar and Sub-Bottom Profiler for bathymetric and geophysical data
collection; CTD and ADCP for physical oceanographic data collection; Weather
Station for meteorological data collection; Water samplers, plankton nets and
meshes, sediment grabs, etc. for biological, chemical and geological data
collection. The RV Janan is also housing a Laboratory for cleaning, processing
and storing the water and sediment samples, and carrying out laboratory
analyses onboard.
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ATMOSPHERIC SCIENCES
LABORATORY

The Atmospheric Sciences Laboratory deals with the composition of the lower
troposphere, the local air pollution and the global climate. The laboratory

uses highly-tuned analytical instruments in laboratory experiments and field
campaigns to identify the sources of the air pollution and to understand its post-
emission history driven by physical and chemical atmospheric processes.

The Atmospheric Science Laboratory focuses on the fields of air quality
monitoring, aerosol research with health effect and climate change implication,
atmospheric dispersion, chemical transformation and deposition modeling, as
well as source apportionment determination.
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PLANT BIOTECHNOLOGY
LABORATORY

The Plant Biotechnology Laboratory was established to cover different research
areas in plant biotechnology including plant tissue culture, gene transformation,
endemic plant biodiversity using different DNA fingerprinting techniques and
plant bioactive secondary metabolites.

One of the major research projects in the laboratory is the application of tissue
culture techniques for date palm in-vitro propagation. This technique has many
advantages compared to traditional techniques such as seed and offshoots
propagation. Common Qatari date palm cultivars like Khalas and Berhi cultivars
are used to produce genetically uniform plants as large-scale multiplication.
The laboratory is also working on the genetic improvement of tomatoes and
other plants for abiotic stress such as drought and salt stress tolerance through
Agrobacterium-mediated transformation.
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BIOMINERALIZATION REYPV1 PIvEY.
LABORATORY PYEY|

The Biomineralization laboratory is a new laboratory dealing with biominerals. ¢ duudl rogledl jA 1o alpuidod 6220 G8lAl ga sguall gacedl puiso
Biomineralization is a relatively new research discipline that integrates earth 89 sgull gacoi Jiosg 6ugiall galeodl @o aall jiisell Joleiy
sciences with microbiology. Biomineralization is defined as the process by @y .8uanoll cualple go uA il pgle aud JolAti cun layaa Wing
which living organisms produce minerals. Biominerals are of great importance U Ja 1 oJl dunl S L LA o gl (Ul duloctl ail ggunJl jac ol
due to their impact on the global biogeochemical cycle and have wide-scale 6uiloasginll 6 gl Lle oo 1l dugiall yaleollg . galeodl Ll oo
implications in bioremediation, maintenance of archaeological sites and o (89 Gl Giglil il o Juls il (8 dcrulg calduuing Lalg dygiall
exploration of hydrocarbons. C " jledlg naill e Ludiilg JUTI
One of the laboratory projects is to investigate the possible microbial mediation 69 §94Jl huugill dlAol 5 A W Juid el misiy (Ul g jlitedl g 09
of microbes in the formation of dolomite. Dolomite is an important oil and gas Wi LoA jliJlg naill dola duiodo 6 ;a0 culoglgall Acg .cuuloglgall (g4l
reservoir in Qatar and the region. The main reservoir in Qatar’s largest gas field, il pILU cda p a6)g . phé dJga (.9 Jlowidl jLé J61 8 udd Pl rololl
the North Field is formed of dolomite. The ongoing experiments performed at Wil éu uall galeodl ggA (6 b piAl jga agag e 6 poditied] dulocoll
the ESC lab supported the role of bacteria in the formation of high magnesium ) .culoglgall (gAi (.8 élodinodl dglll Jal odl Jiod
carbonates, which are considered as potential precursors for dolomite i

formation.
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HISTOPATHOLOGY
LABORATORY

The histopathology laboratory has been newly established at the ESC. This new
facility is equipped with state-of-the-art equipment, including an automated
tissue processor, motorized microtome and bench-top slide stainer.

The laboratory is currently being used to support multiple projects focused on
the determination of gametogenic cycles and diseases of marine organisms
(bivalves, corals, sea turtles).
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REMOTE SENSING AND
GIS

Remote sensing (RS) images of earth are used to observe natural or man-made
environmental phenomena. We use the RS images to prepare multispectral
maps to assist in decision making processes, and in identifying future trends
and predicting outcomest.

We use industrial standard applications and software, such as ERDAS Imagine,
ENVI, and ArcGIS. We have a highly accurate, handheld, GPS to determine the
exact location of the area that is under study.
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SCIENTIFIC
PHOTOGRAPHY

Scientific Photography is used in many areas and it is vital in studying
environmental samples because it assists researchers in imaging their scientific
work, in particular, micro-organisms and cells that require using microscopy.

in the ESC, we use 3D microscopes for cell biology and microfossils studies,
and for molecular biology of organisms. We, also, have high quality digital
cameras that are good for imaging indoor and in the field. Some cameras come
with special kits to facilitate using it in the submarine environment.
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