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Water Resources in Saudi Arabia

Groundwater is PreciousGroundwater is Precious 
in Saudi Arabia  



Growth in water demands Growth in water demands 
in the Kingdomin the Kingdom
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Groundwater in Saudi ArabiaGroundwater in Saudi ArabiaGroundwater in Saudi ArabiaGroundwater in Saudi Arabia
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Saudi Aramco is generating g g
Wastewater
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Sa di Aramco Waste Minimi ationSaudi Aramco Waste Minimization

•• Waste Minimization AuditsWaste Minimization AuditsWaste Minimization AuditsWaste Minimization Audits
•• Water Conservation AuditsWater Conservation Audits
•• New Reuse FacilitiesNew Reuse Facilities
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Saudi Aramco Strict Reuse StandardsSaudi Aramco Strict Reuse StandardsSaudi Aramco Strict Reuse StandardsSaudi Aramco Strict Reuse Standards

Parameter
Saudi Arabian 
Government 

M i

Saudi Aramco
Maximum

Maximum
Total Suspended Solids 
(mg/L)

10 5
( g )
BOD 5 (mg/l) 10 10
Total Coliform (MPN/100 2.2 2.2
ml)



Reuse Treatment MethodsReuse Treatment MethodsReuse Treatment MethodsReuse Treatment Methods

TREATMEN
T METHOD

Number Of TREATMEN
T METHOD

Number Of 
T METHOD Plants 

Complete Mix 
Extended Aeration 1212

T METHOD Plants 
Slow Sand Filters 11

Activated Sludge

Oxidation Ditch 
Extended Aeration 22 Rapid Sand Filters 1212
Rotating Bio. 
Contactors (RBC) 11 Continuous Backwash 

Filters 22

Flocculation 1515 Reverse Osmosis 11



Reuse Treatment MethodsReuse Treatment Methods
Membrane Bio ReactorMembrane Bio Reactor MBRMBR

Projects StageProjects Stage No. OfNo. OfProjects StageProjects Stage No. OfNo. Of
MBR’sMBR’s

ConstructionConstruction 99Construction Construction 99

DesignDesign 22

PlannedPlanned 55



Reclaimed Water ApplicationsReclaimed Water ApplicationsReclaimed Water ApplicationsReclaimed Water Applications
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REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Baseball FieldsBaseball FieldsBaseball FieldsBaseball Fields



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Soccer FieldsSoccer FieldsSoccer FieldsSoccer Fields



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Golf CoursesGolf CoursesGolf CoursesGolf Courses



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

PASPALUM GRASSPASPALUM GRASS

• Salt-water tolerant
R i t t t i t d di d

• Salt-water tolerant
R i t t t i t d di d• Resistant to insect and disease damage

• Can handle weather extremes
N d f t i t t th i

• Resistant to insect and disease damage
• Can handle weather extremes

N d f t i t t th i

Golf CoursesGolf Courses

• Need few nutrients to thrive• Need few nutrients to thrive

Golf CoursesGolf Courses



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Golf CoursesGolf CoursesGolf CoursesGolf Courses



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Golf CoursesGolf CoursesGolf CoursesGolf Courses



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

ParksParksParksParksParksParksParksParks



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

ParksParksParksParks



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Sod FarmingSod FarmingSod FarmingSod Farming



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Percolation PondPercolation PondPercolation PondPercolation Pond



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Percolation PondPercolation PondPercolation PondPercolation Pond



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Abqaiq Tree FarmAbqaiq Tree Farm



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Irrigation CanalIrrigation Canal



REUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONSREUSE APPLICATIONS

Date TreesDate Trees



RIYADH REFINERYRIYADH REFINERY
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S di A W t C tiSaudi Aramco Water Conservation

Case studyCase studyCase study Case study 
JGP Industrial WW Reuse TechnologyJGP Industrial WW Reuse Technology



TreatmentWastewater Water Uses
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WW Reuse WW Reuse –– New High Tech New High Tech WW Reuse WW Reuse –– New High Tech New High Tech 
OptionsOptionsOptionsOptions

JGP Industrial WW ReuseJGP Industrial WW ReuseJGP Industrial WW ReuseJGP Industrial WW Reuse
•• Combine Sanitary & Oily WastewaterCombine Sanitary & Oily Wastewater
•• API & Walnut Shell FiltersAPI & Walnut Shell Filters
•• MBR Treatment (carbon assisted)MBR Treatment (carbon assisted)MBR Treatment (carbon assisted)MBR Treatment (carbon assisted)
•• RO to Provide Boiler Feed WaterRO to Provide Boiler Feed Water

Annual Cost Savings > $Annual Cost Savings > $11 MMMM–– Annual Cost Savings > $Annual Cost Savings > $1 1 MMMM



JGP JGP –– Carbon Assisted MBR & ROCarbon Assisted MBR & RO
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Saudi AramcoSaudi AramcoSaudi AramcoSaudi Aramco
Wastewater Reuse PlansWastewater Reuse PlansWastewater Reuse PlansWastewater Reuse Plans

Sanitary WastewaterSanitary Wastewater
•• Currently Currently 7272% Reused% Reused
•• Current projects will increase reuse to over Current projects will increase reuse to over 

9494%%9494%%
Oily WastewaterOily Wastewater

C l M l Di h d E iC l M l Di h d E i•• Currently Mostly Discharged to Evaporation Currently Mostly Discharged to Evaporation 
Ponds (Ponds (1515% Reused)% Reused)

•• Beneficial Reuse Plan (Up toBeneficial Reuse Plan (Up to 9090% Reuse)% Reuse)•• Beneficial Reuse Plan (Up to Beneficial Reuse Plan (Up to 9090% Reuse)% Reuse)
–– Oil Field Pressure MaintenanceOil Field Pressure Maintenance
–– Walnut Shell Oil Removal & MBRWalnut Shell Oil Removal & MBR



CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION

W t R S P i G d tW t R S P i G d t•• Water Reuse Saves Precious GroundwaterWater Reuse Saves Precious Groundwater

•• Wastewater Can be Reused Many WaysWastewater Can be Reused Many WaysWastewater Can be Reused Many WaysWastewater Can be Reused Many Ways

•• Plans for More Water ConservationPlans for More Water Conservation
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