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Water Resources In Saudi Arabila

vater Is Precious
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Saudi Aramco Is generating
Wastewater

Processing

SAis generating over Tank Rain Runo
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e \Waste Minimization Audits
e \Water Conservation Audits

e New Reuse Facilities




Major Industrial Wastewater
Generators

O GOSP's

B Gas Plants

" ORefineries &
el [ Tank Farms [

B Producing
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o Other




Parameter

Saudi Arabian
Government
Maximum

Saudi Aramco
Maximum

Total Suspended Solids
(mg/L)

10

BOD . (mg/l)

10

Total Coliform (MPN/100
)

2.2




Reuse Treatment Methods

TREATMEN
T METHOD

Number Of
Plants

TREATMEN
T METHOD

Number Of
Plants

Complete Mix
Extended Aeration
Activated Sludge

12

Slow Sand Filters

1

Oxidation Ditch
Extended Aeration

2

Rapid Sand Filters

Rotating Bio.
Contactors (RBC)

Continuous Backwash
Filters

Flocculation

Reverse Osmosis




Reuse Treatment Methods
Membrane Bro Reactor MBR

Projects Stage

Construction

Design

Planned




Irrigation

Farming
Canal
Water

Cooling
Tower
Water

1.4

1.4




REUSE APPLICATIONS
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REUSE APPLICATIONS

Golf Courses



REUSE APPLICATIONS
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» Can handle weather extremes =

* Need few nutrients to thrive .
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REUSE APPLICATIONS
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REUSE APPLICATIONS
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REUSE APPLICATIONS'
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REUSE APPLICATIONS




Reddshans (Tringa totanus ) and faningas (Phoenicopterus ruber) fred of deptls tat suit ther lengilof leg.
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REUSE APPLICATIONS
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Effluent From
Riyadh City
Wastewater

Treatment Plant

Caustic Coagulant

Firewater

Tank

Riyadh Refinery

— To Firewater System

—L>To Refinery

UUNTTY

Tower
Make-up

A 4

Wastewater | Aeration Lime Cl, CO,
Lagoon

Secondary RO
Trains

N e—

>
<

Micron
Filters

Primary RO
Trains

» To Evaporation Pond

» 10 Boilers




Saudr Aramco Water Conservation

Case study
JGP Industrial WW Reuse Technology




Treatment Water Uses

- lrrigation

RO Reject Raw Water

Boiler Blending

Cooling Tower

Blowdown Make-up

Cooling Tower Fire Water
Blowdown Make-up

Oily Marine
Wastewater Disposal

The current situation




WW Reuse — New High Tech

Options

JGP Industrial WW Reuse

 Combine Sanitary & Oily Wastewater
o API| & Walnut Shell Filters

e MBR Treatment (r‘arhnn assi s_ed)

e RO to Provide Boiler Feed Water
— Annual Cost Savings > $1 MM




JGP — Carbon Assisted MBR & RO

Sanitary WW o
Irrigation

Sour Water
Stripper Walnut Shell Filters

Fire Training
Wastewater

_ Marine
Oily Disposal
Wastewater

Boiler Boiler
Feed Water
Blowdown




Saudi Aramco

Wastewater Reuse Plans

Sanitary Wastewater

e Currently 72% Reused

» Current projects will increase reuse to over
94%

Oily Wastewater

e Currently Mostly Discharged to Evaporation
Ponds (15% Reused)
* Beneficial Reuse Plan (Up to 90% Reuse)

— OIl Field Pressure Maintenance
— Walnut Shell Oil Removal & MBR
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Saudi Aramco

« Water Reuse Saves Precious Groundwater

- Wastewater Can be Reused Many Ways

« Plans for More Water Conservation
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