
 

Water Resources Services _____________________ 

The growing development projects put increasing pressure on 
the region to manage precious water resources and protect 

the natural environment.  We evaluate regional aquifers and 
their characteristics, determine impacts to habitat and drink-
ing water resources, assess alternative water supplies, and 
provide strategies to help you accomplish your goals. 

 
Our Water resources team includes diverse professionals with 
unique skill sets and expertise. Our professionals include en-

gineers, geophysicists, geologists and environmental scien-
tists. These professionals understand the importance of inte-
grating project goals, with practical, feasible and innovative 
project solutions.  

 
Our staff understand the complex processes and critical de-
tails involved in water resource projects and taking those 

projects from concept to design to construction. Our special-
ists identify the best solution for each unique project. Recog-
nition of the value of a team approach to problem solving in 

water resources projects leads to a true partnership between 
Gulf Technology Compass LLC (GTC) and our clients.  

Our project experience includes:  

 Groundwater exploration and assessment 

 Groundwater modeling and simulation  

 Groundwater quality & sustainability 

 Groundwater Remediation 

 Well site selection 

 Well design  

 Pumping tests 

 Hydrologic, hydraulic, and watershed modeling 

 Flood Management 

 Design and operation of dams 

 Flood runoff assessment  
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GTC provides a full range of groundwater services, including in-
vestigations, hydrogeological assessment, and aquifer testing, 

monitoring, modeling, and site remediation. We conduct 
groundwater studies to determine the nature and extent of aq-
uifer contamination and to delineate plume boundaries. These 
services involve the design and installation of a monitoring well 

network, collection of samples, evaluation of groundwater ow 
and aquifer properties, and modeling of groundwater ow and 
solute transport. We also develop plans and participate in nego-

tiations with regulators to arrive at the most cost-effective so-
lutions for our clients. 

GROUNDWATER SERVICES  

Groundwater exploration and assessment 
 
To precisely delineate water aquifers for efficient drilling, GTC 
employs various exploration geophysical surveys including elec-

trical magnetic, gravity, resistivity or electromagnetic. We select 
the appropriate method based on the site conditions, the geology 
and the depth of investigation. In larger areas, two or more tech-
niques could be needed.  

 

Magnetic surveys 
 
Magnetic techniques measure the remnant magnetic eld associ-
ated with a material or the change in the Earth's magnetic eld 
associated with a geologic structure or man-made object. GTC 

uses gravity technique for regional groundwater investigations 
to dene large-scale basin structures and to map bedrock topog-
raphy. In addition, we may utilize this technique to identify possi-
ble groundwater reservoirs in hard-rock (igneous and metamor-

phic) terrains. We also often use it to locate the cause of contam-
inated groundwater by surveying for buried metallic objects such 
as hydrocarbon storage tanks, and chemical containers. 
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Groundwater exploration and assessment Electromagnetic surveys 
 

Electromagnetic techniques are typically used to map lateral and 
vertical changes in conductivity. While the nal output is similar to 
that from electrical techniques, several advantages with the elec-
tromagnetic techniques result in an increased resolution and 

more cost-effective application. Our team has vast experience in 
conducting electromagnetic survey to determine depth soundings 
and map lateral changes in conductivity for water exploration. Our 

team is equipped with various types of electromagnetic instru-
ments that can survey a wide range of depths in either transect 
mode or as discrete soundings. 
 

Gravity surveys 
 

Due to ability of these surveys to record the changes in 
density of materials, GTC uses them for mapping the 
location of low-density rocks (typically sedimentary 
sequences) within denser basement rocks. We also use 

these surveys for the detection of voids within the sub-
surface. The results obtained using this method help 
identify porous sedimentary rocks that are potential 

water-bearing zones. 
 

Resistivity surveys 
 
Electrical techniques have been extensively used in 
groundwater geophysical investigations because of the 
correlation that often exist between electrical proper-

ties, geologic formations and their uid content. We 
routinely use electrical techniques to measure the vari-
ation in ground conductivity, or its inverse, resistivity 
since different materials, and the uids within them, 

will show different abilities to conduct an electric cur-
rent. Common eld practice for electrical surveying re-
lies on directly placing an electrical current into the 

ground (direct current electrical resistivity surveying) 
and measuring the response (the electrical potential 
drop) to that current over a set distance. The typical 

results of electrical surveys are electrical proles or 
geo-electric images and geo-electric depth soundings. 

GROUNDWATER SERVICES  
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Seismic surveys 
 

The use of seismic surveys in groundwater exploration 
have traditionally relied on seismic refraction techniques 
using compressional waves, which show increasing ve-
locity with density. GTC uses seismic refraction to achieve 

the following: 
 

 Mapping the depth and geometry of bedrock surface 

underlying unconsolidated (drift) sediment 

 Mapping the water table, as there is signicant veloc-

ity increase across the water table from unsaturated 
to saturated material.  

 Inferring aquifer properties such as porosity and con-

sequently the layering.  
 

We use the results obtained to support hydrological 

modeling to determine the hydraulic behavior of the aq-
uifers. 
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Groundwater exploration and assessment 

GROUNDWATER SERVICES  
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Groundwater quality & sustainability 
 

Our experience has given us the understanding and ability to 
develop a exible service delivery model. We can support our 
clients in the planning, design, and implementation of many 

types of projects including groundwater resource conservation, 
development and restoration for domestic, agricultural, and 
industrial purposes. This involves not only careful planning and 

adherence to regulations but also requires coordination with 
surface water resources and a thorough understanding of the 
following: groundwater ow in porous and fractured media, 
recharge/discharge relationships, contaminant transport mech-

anisms, and well hydraulics. Our services include: 
 

 Aquifer studies  

 Water balance studies and articial recharge of aquifers  

 Flow and contaminant transport modeling 

 Design, implementation of aquifer remediation systems  

 Design and implementation of containment systems to pre-

vent migration of contaminated groundwater 

 Design, installation, and operation of groundwater monitor-

ing systems  

 Regional and local hydrogeology studies for environmental 
impact assessments  

 Analyses of monitoring data and presentation of data for 
licensing and compliance with regulations  

 Landll design and monitoring  

 Design, installation, and testing of water wells  

 Design & operation of dewatering depressurization systems 

 Dewatering of slopes, tunnels, and open excavations 

Our highly trained and experienced hydrogeologists employ 
groundwater modeling and other investigative and quantitative 

approaches to address groundwater issues. GTC has experience 
in performing hydrogeological investigations and exploration, 
aquifer testing and evaluation, groundwater modeling, well site 
selection and expansion projects, and existing well-eld evalua-

tion studies.  

 
We have an extensive library of advanced computer models to 
simulate onsite groundwater conditions and predict movement 
of groundwater and chemical constituents through the ground-
water system. We use combined ow and contaminant-
transport models that permit evaluation of well placement, 
drains, pumping rates, source remediation, slurry walls, and 
other groundwater controls. 
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Groundwater modeling and simulation  

GROUNDWATER SERVICES  



 

Our services go way beyond site assessments to include 
groundwater remediation, which is based on our signicant 

experience in the environmental arena.  We can apply this 
knowledge and expertise to the cost-effective clean-up of 
impacted site. Using our in-house drilling capabilities and in 
association with our international partners, we can provide 

comprehensive turnkey site characterization and remedia-
tion services. Our services are designed to limit impacts to 
adjacent properties, meet the regulatory requirements for 

remediation and be cost-effective to our clients. 
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Groundwater remediation  

GROUNDWATER SERVICES  

GTC has the technical ability to design and drill water wells in an 
efficient and cost-effective manner. Our objective for every well 

is producing the maximum yield, while minimizing future 
maintenance costs. 
 
GTC’s drilling capabilities range from standard auger drilling, 

coring, air rotary, uid rotary and small to large diameter cable 
tool holes. Our certied drilling crews and managers have ex-
tensive and diverse experience with all types of drilling methods 

and complex subsurface conditions that enables us to handle 
any drilling job. 

Well drilling and construction 
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One of the rst and critical tasks in developing groundwater 
supplies are the aquifer evaluation and well site selection. GTC’s 

staff of professional geologists have considerable experience in 
all aspects of hydrogeological studies for the successful com-
pletion of groundwater supply development projects. Our well 
site evaluation and selection work may involve the following 

services: 
 

 Groundwater feasibility studies 

 Groundwater resource evaluations 

 Water well site location and selection 

 Fracture trace mapping 

 Water supply permitting - regional and central 

 Exploration and well test to locate water-producing aquifers 

 Test well installation for aquifer evaluation  
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GROUNDWATER SERVICES  

Well site selection 

Once the exploration phase of a well project is completed, GTC 
recommends a water well design that will meet the intended use 

of the groundwater. The design parameters are obtained 
through the analysis of the geophysical data to determine: 1) 
Expected depth to the top of rock for the well casing; and 2) Ex-
pected depth and yield of the well based on the fractures pre-

sent. 
 
The well design may be simple for a private well or complex for 

a high-yielding public drinking water, large-scale irrigation or 
farm well. GTC offers water well installation supervision to en-
sure the proper construction of the well. Having drilling services 
as part of its portfolio, GTC has rst-hand experience installing 

wells. Installation supervision is an integral part of our ground-
water development services. 

Well design and installation supervision 

Water Resources Services _____________________ 
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Aquifer pumping tests are conducted after the well is drilled to 
determine the safe yield of the well. The safe yield is the ow 

rate that the well will yield without over pumping or dewatering 
the well. The safe yield may vary depending on the time the well 
is pumped. Pumping tests are recommended to ensure the well 
will yield a dependable ow rate for the intended purpose of the 

well. Tests may range in time from a short period of 4-6 hours 
for a small-scale irrigation system to 24-36 hours or longer for a 
public drinking water well or a large-scale irrigation system. 

Knowing the safe yield prevents over pumping, pump burn out 
and premature dewatering, which results in well failure.  
 
The pumping test is conducted by installing a test pump and 

pumping the well at various ow rates while measuring the wa-
ter level drawdown in the well. We use the time, water levels 
and ow rates utilizing computerized graphical analysis to ob-

tain a picture of how the well responds to various ow rates. 
From these analyses, the aquifer hydrologic properties can be 
determined as well as the expected drawdown over an extended 

period of time. Our team use this data to help our clients deter-
mine the depth setting and size of the permanent pump to be 
installed in the well. 
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Pumping tests 
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Our water hydrology and hydraulics team has the required experience to generate historical and spatial scientic data, investigate and 
understand watershed processes, and provide state-of-the-art scientic and engineering analyses. Our services help policymakers, plan-

ners, and resource managers to develop and implement sustainable watershed programs based on the best scientic and engineering 
analyses and practices.  
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SURFACE WATER SERVICES  

Hydrologic, hydraulic, and watershed modeling  

Assessing and managing the risks associated with ooding and surface water runoff is becoming increasingly important as the impact of 
climate change advances. At GTC, we are skilled in assessing and mitigating ood risk, using our expertise to help clients achieve ood 

resilience. This can range from protecting existing assets to providing the technical response required to secure planning approval for site 
development. 
 
We are able to respond to the statutory requirements of a variety of ood risk assessments. These range from simple desktop investiga-

tions of the impact of new developments, through more involved data gathering and analysis, to highly complex hydraulic modelling of 
the risks associated with ooding from watercourses, sewers, drainage systems and overland ow. 

It is our goal to be a recognized expert in the region in the eld 
of watershed modeling with special technical expertise in hydro-

logic, atmospheric, chemical, and watershed studies including 
monitoring and data collection; analyses, assessment and re-
search; modeling; reconstruction, rehabilitation and restoration; 
GIS and data management; and public outreach. Our scientic 

and technical experts can help our clients develop and evaluate 
environmentally sound, sustainable, and integrated watershed 
management plans and practices. 

Flood runoff assessment 
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Floodplain Management has become an increasingly important responsibility in both government and private sectors. Local authorities 
have always carried out the task of improving ood control and risk management through structural and nonstructural measures as well 

as improving the water quality. Our design support our clients to step up and tackle tough stream and site situations. GTC offers a team 
of qualied, skilled, and experienced oodplain management professionals and engineers who are able to solve problems through a 
combination of excellent oodplain regulation knowledge and sound engineering judgment. Our professionals include hydrologists, hy-
draulic engineers, GIS specialists, and oodplain specialists. GTC’s approach to oodplain management provides a fully integrated water-

shed approach to identifying and solving complex stream problems. Our services include: 
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SURFACE WATER SERVICES  

Floodplain Management 

 Stream condition assessment  

 Floodplain regulatory permitting 

 Hydrologic studies 

 Hydraulic modeling 

 Bridge and culvert hydraulic design 

 Reservoir design and improvements 

 Dam and improvements design 

 Dam safety engineering and regulatory permitting 

 Dam critical ood studies & emergency action plans 

 Dam operation maintenance and inspection plans 

 Floodway encroachment studies 

 Floodway delineation and mapping 

 Storm water master planning 
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CONTACT PERSON 
 

Sami O. Al-Ghazali 
Director 
Water Resources Services 

P: +966 3 8999883 
C: +966 5 33112626 
email: ghazalis@gtcompass.com 

GULF TECHNOLOGY COMPASS LLC 
 

P: +966 3 8999883 
email: info@gtcompass.com 
URL: www.gtcompass.com 

 
Mada Tower, Apt. # A 802 
Prince Turki St., Corniche Area 

Al-Khobar, Saudi Arabia 
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