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JBVEIopIng a project scope for Upgrading the
IrieJusirle) ,and Sanitary WWastewater Treatment
,J(“JJJ.JF‘»“'% Jeddah Refinery attributed to:
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Jfﬂcult to treat industrial oily wastewater stream
*requmng multiple studies
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-.,_' 2 Multlple changes in the future operations of the
- Jeddah Refinery
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fnJruJ*— — Conventional Biological Treatment
Jarc e Study Physical Chemical Treatment

] eVIsed Operating Scenario for Jeddah Refinery
e hlrd Study — Membrane Bio-Reactor
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— 2 Revised Operating Scenario for Jeddah Refinery
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2= . OveraII summary of the project development
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BAGKGROUND

i

J ranrJ ental Master Plan (EMP) |ssued by Company.
i) ))J s

> r'M’ ndlcates that upgrades required for Jeddah
= R ofi inery Industrial Wastewater Treatment System
: ;—;;;:" : ﬁnd Sanitary Sewage System
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" Consultant contracted in 2002 to perform field
.~ evaluation and tests and recommend upgrade
reguirements
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BAGK UND (cont’d) ng—
Location & &
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— Lo ted adjacent to the Islamic Port in Jeddah
= CJ m|55|oned in 1982

*JUrrentIy operating at 90,000 barrel crude oil refinery
-3 -producmg gasoling, fuel oil, and asphalt

= == J( Iprocess units include crude distillation, vacuum,
- pIa former unit, naphtha hydrotreating, fluid catalytic

_; e ’_- cracker (FCC)

— Tank Farm for Crude and Product and Terminal
Facilities

— Provides feedstock/some utilities and treats
wastewater from adjacent Luberef Plant
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Jr\(‘*’ SROUNE cont'd:
Location & Fac . ( ) J*

- '

SREXISting IndustrlaI-Wastewater Ireatment
ch*JJJr- pJeddan Rernen

— |c ted adjacent to the refinery in the Marine Area

- erJc Basin for Incoming wastewater flow conditions

F\Hf eparators for removal of oil & grease and solids

edla Eilter for removal of total suspended solids (TSS)

AII equipment more than 25 years old

= ;"; _,;_ = [reats wastewater from the refinery, tank farm, & Luberef
= — Design wastewater flow 2.66 million gpd (10,000 M/d)

— e -

-

» Existing Sanitary Wastewater System
— Sewage collected from buildings into holding tanks

— Sewage removed via vacuum trucks and sent to Saudi Aramco’s
Al-Rehab Community Center STP

— Approximate quantity of sewage generated: 12,000 gpd (45 M’/d)
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By T

IndustrialNesSanitary Wastewater Trea

Existing Elow Scheme Jedda

Refinery Tank Farm, are - ol e slisdarndse —

lu.)-ar-Jfr)L!nt\JV,!stsw,_!_' 1 Grease Rerr —Solids Remova:
Storrnwatisr e \ \ To Effluent
' APl M Sand * Lagoons/
Separators Filtration
P T Red Sea
Solids

— Oil to Slop Oil System

Vacuum Tank Trucks —

= — Sanitary Septic To Al-Rehab STP
—
Wastewater Tanks
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INITHAL STUDY (2002) -
FINDINGS. o~ = ""—"*)-

S e_ .
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J 4]z DE SnCcIes W naustria
Wastewater Treatment and Sewage
System

—'API Separators at end of useful life

C-
~— T

= Separator solids difficult to remove

—

= ~ = Media Filters in constant state of repair and often
— unavailable

' (\ \i ‘-;\,

— Removal of Organic/Inorganic contaminants not
possible

— No onsite sanitary waste treatment facility



ellimitsiaremnotimet

Chemical Constituent PME JR Industrial Wastewater
Discharge Discharge
Limits
Max Max Avg
= pH, units 6-9 8.62 8.14
= - | BOD5, mg/I 25 490
=~ — | cop, mg/I 150 878
=< [TOC 50 199
Phenol, mg/I 0.1 26 23
Oil & Grease, mg/| 8 57 39
Total Suspended Solids, mg/I| 15 199 170
Ammonia, mg/I| i | 77 69
Cyanide (T/F), mg/I 0.05 0.5/ 0.05 0.3/ 0.05
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ININAL STUDY (Cont'd)
FINDINGS . -
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SR Othe :'f“ 'ySicaI Characteristics of Wastewater

- 1—} th Variable Total Dissolved Solids, up to
,000 ppm

-

2 .?.s
«.=_'-‘»,E xtreme Variability of Wastewater Parameters

e —

:f’;_;_ﬁ — High Temperatures 30 -50 °C
-~ — Highly Variable Flow Rate
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S8 Industrial Wastewater Treatment

=" Conventional Biological Treatment

£

T

'gishysical Chemical Treatment (Steam Stripping)

-—

_ f?.;S;a-’n'itary Wastewater Treatment

-~ = — Conventional Biological Treatment



INIFTALSHODY (Cont'd) :

Recom, . ‘, m ;’,‘

Conventic
R,efip-éry Tank Farm, and

Lubaraf Pline Wasiaysis, Seigljtelny
Stormwater kWastewater
Secondary Oil &
i ' G R |
Primary Ol & e I e
‘ Grease Removal = Methanol &
. i T4
Storm | 2 \\ DiSsolved/ gebSoniry,
W.star—' R eralstt AT
: = Separators Flotation
Activated
e Sludge with
~  OiltoSiop . Nitrification
- = O_ll System
= = : Suspended Chlorination 1
r Solids Removal —}e : :
— Sand Filters Removal of Organic & .

1o Efrluent Inorganic Compounds; BlOS|Udge
Lagoons/ pH Adjustment Thickening &
Red Sea _ :

Dewatered Biosludge « Dewatering

to Disposal



DINIRIEA UDY (Cont'd)
Issues n Recormin ended Jreatment
Advantages. .

SRIVIost commonly used process for “norma
Rdustrial oily wastewater streams

S——

III

SECanibe also used to treat sanitary waste

P W o W

= Disadvantages

- -
_.o—_ - > P
-l = -—

= Difficult to sustain biomass due to higrtm swingstin
= emperature

~ wastewater concentrations, TDS, an

e
S—

= Requires complex operations (as currently
experienced at Rabigh Refinery)

e Not supported by EPD



SECOND STUDY.(2003)
7/ w ~

o L o

EPD - ﬁentify Simpler Treatment Process

F{:ﬂg_) Recommended resins for treatment via

9“.

T L
- "-r\.'

—— o —eﬁsultant — Contracted to perform bench testing &
- —--ﬁelc’:l pilot tests

— ”_0 “Physical Chemical Treatment — Proposed scheme
-~ developed
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Second Study (Cont'd)
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- 10 Sanitary
RefineryaliankiEarmyands \Wastewater.
Lubzraf Plage YWaseayyz e, CAIMENTIN
“Stormwater o Plan
Secondary Oll &
primary Qil & Grease Removal
Grease Removal ‘/ )
S) () (111 E— A _ Dissolved/ ;
= APl / SKim Air , Ca_rtrldge
- I | Separators Tanks Flotation F'Itirs
= 0iltoSlop ‘ y 1 =
~ = 0OjlSystem * Phenol & Organics €sin =
g—— - Removal \ Steam > CO'UmnS
- Suspended
Sliel RemovaL\. S_and Ammonia Removal AC'jO.H l
To Effluent : Air 4—|\Columns
P L : .
Lagoons/ Adijust CHflorination | Stripper
Red Sea
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Maln_ New MBR Troatod
Collection f===p| Treatment (e
Water
Sump* Plant
- > Sludge To L
e Landfill <+—
- To Effluent
- Lagoons

*With Grit Chamber & Screens

Irrigation
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SecendiStiudy. (Cont'd)

-
Physical Che Adst

- ——

AUVANtage
— ;)Jfl']r)lrf" nlt operations

3 rJJ Jn e erance to swings in effluent conditions
j =2 _to restart after shutdown

D Sédvanta jes

s

~ — High steam requirements

A—

- — Frequent replacement of GAC (Regeneration possible)
— Requires separate sanitary wastewater treatment plant




IstRevised Operating Scenario for Jeddah Refinery (2004)
- . J —
NEWSRaBIG, Reﬁnery/PetrochemlcaI Complex - may affect future

OJF‘UFUW leddan Refinery........

Jaielelzln) Eflnery partial or complete shutdown of process units;
SUIEADE! .)Jr ‘periormed by Facilities Planning Dept. (FPD)

Lrieltsirle 11 Jastewater Treatment Plant (IWTP) for Jeddah Refinery —
cz] ezl e & treatment scheme could vary with process units remaining
ln 0) eratlon

WT)’ Phase Implementation of IWTP at Jeddah Refinery

: Phase 1 — install equipment for removal of oil & grease and total
— dissolve solids from the industrial wastewater to meet PME regulations

—
——

-
f‘

|,:\1 ‘

|\

® Phase 2 — based on FPD study results and management
recommendations, install remaining equipment for removal of all other
contaminants from the industrial wastewater and provide onsite
sanitary sewage to meet PME regulations
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ora ing Scenario for Jeddah Refinery
e
"'!"

SEPIOSE _|.l' dUStric \"“r"\\';""'»’-—;.-- ant Fac iﬁe“

- ""b
~

—

— _):3:)]_)1‘ CapaC|ty flexibility: to allow for any changes in the
J,)—‘r:]r ‘0ff Jeddah Refinery

~ ,)gc- f Proposal Engineering: commenced on August 2004

étalled Engineering: commenced on December 2005

—

."'—‘

,::-'J— ?;’Constructlon currently under

_,—-

- T

~~  — Plant Start Up: July 2008
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[SOREYViSEd Operating Scenario fordeddah Refinerya(Contd)
Phase 1 Industrial Weast

Rafinary T25i¢ e S
] g < p ) 2 .‘:.' :' .," -4
and Lubargf AE]IL S—

Wastawaiar, 1
Stormwaiar S Secondary Oil &
Grease Remoyal
Primary Oil & and TSS
Grease Removal /

B . Walnut

— API SKim

_— Separator IEULS Filters
e To Effluent
T e 1 Lagoons/

i Qil to Slop < < Red Sea

Oil'System



SREPDIStudy Results for Future Operatlons o] §
_J—LLL_} Refmery Released in Early 2005

— B J:’QG on study recommendations and management decision
intMay: 2005, Jeddah Refinery process units to be shutdown
& *" 2010
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= — Jeddah Refinery Tank Farm (including marine area) and
= | Uberef to remain in operation

—_ i

-
—

—
et
S—

- — Proceed with implementation of Phase 2 Wastewater
Treatment Facilities



diira Study 005) -
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EXPECE lower concentrations of phenols and ammonia in
wJ_,r- Water

= f“JJJ-J ~wastewater temperatures

.—o— -

= astewater flowrate reduced by 33%
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_—;:— M embrane Bio-Reactor (MBR)

f)

3 : _’ — EPD recommends the evaluating the use of an MBR in lieu

-~ = of physical chemical treatment for industrial wastewater
and sanitary sewagde at Jeddah Refinery

L\\

1)

— Consultant contracted to perform bench testing and
conducts pilot plant evaluation

— Test Results indicate MBR viable & economical process
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Phase 2 Industrial Wei:
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S> Shell
: Filters

From Sanitary

Waste Collection

- =I0) r‘ﬂ IElee——— System 1
.’.'”‘ %_’13'/ | Granulated |

~Red'Sed 1 Activated ! MBR | Equalization
__H Ih -

—— . Carbon | Units Tanks
= > 1 Units ‘

To Sludge Pit/
EEEEER Sludge Beds

Phase 1 Equipment
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Phase 2 Indust ""'*‘J(—;“E | 2 ETTIEr

-
Hefinery Tanie

Farm, and Lubaraf 3 S R - .
Plant Wasiayziar,-r R >

gt v SRR A P| ........ g Skim S E
-  up: - '.-. mEEm
£ separators | > , Tanks p: Shell z===h
- SRt A ‘: : Filters
-OiI to'Slop 4 ......................... R N 1
@jl'System <= "

From Sanitary

Powder Waste Collection >
Activated System
Carbon
““-‘-I?')‘Efﬂuent
—~ é-,IaTgoons/ 1 ||
=i MBR Equalization
— - — o —
Units Tanks
s PAGSEAL | .

Sludge Beds



2ndiRevised Operating Scenario for Jeddah R_@er.
(22007 ) T S—
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SRNElItUre Operation of Jeddah Refinery,

— g ffelep of shuttlng down the Jeddah Refinery process units, the JR is
lorcontinue to run as a topping refinery until 2014 for the
,)rJJ_J 10N Of fuel oil and asphalt only

J el da Reﬁnery Tiank Farm (including marine area) and Luberef to
e lalfInfoperation

" -~

-

—
——

= == | péct on Phase 1 & 2 Wastewater Treatment
= ’Facmtles

—= " Phase 1 Facilities: none, except install 2"d API Separator in Phase 2

— Phase 2 Facilities: re-size equipment to handle 33% more flow &
provide wastewater cooling

= Project Proposal: commenced on September 2007
=  Plant Start-Up: March 2011




slirrently Proposed Facilities'

Phase 1 & 2 Industricl ¢ v

i e

Hafinary Tanie
Farm, and Lunaraf

Plant Wastawiadry s
Stormuater -Storg \=)| Walnut
Pt Separators - Shel
< sl Eilters
o @1l 'to Slop l Chiller

Oil'System — _
From Sanitary
Powder Waste Collection >
X Activated System
— .To-Efquent Carbon
"f:':‘j:agoons/ 1 |
7 Red Sea ——
- MBR Equalization
= = —— . S
Units Tanks
L. To Sludge Pit/
Sludge Beds

Design Capacity: ~ 2MM gpd (7900 M3/d)




PROJECT, DEVELOPMENT SUMMARY: A——
JEDDAH F ASTEWAT. EATMENT

SPre=9001: Con mpany CoNAUCES sumve of allmajor plants
e|fl€

"‘",.,,."' ~ -~ A v <+ y a
A (@l y TOY \ fC)RIP Cl U p)ile

))}" - Company Issues Environmental Master Plan

)JJ)’ ~Initial Study for Jeddah Refinery with
_~  conventional biological treatment recommended

J -_fie 3: " EPD recommends physical chemical treatment

&= {to facilitate operations (2" Study)

-

s

:’::2004 Future continued operations of Jeddah Refinery
— under study

_ e 2004: Implementation of JR WWTP in two phases;
- Phase I treatment for oil & grease and TSS only;
Phase I engineering commences

e 2005: Management decision to discontinue operation of
process refining units at Jeddah Refinery
(15t Operational Change)
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PROJE DEVELOPMENT SUMMARY @nt'dg.,-~
JEDDAH R WASTEWATE LEATMENT £

— -
P -
= ,

)OJJJ -’F MMeENAsT MBRIOFtFEatment o IdUSstia
Wastewater & sanitary sewage (3™ Study)

JJJ A vaIuation off MBR treatment indicates viability

20074 , ‘In lieu of shutting down the Jeddah Refinery
= process units, the JR is to continue to run as topping
o __=.»--Tj'ﬁ _' refinery until 2014 (2"d Operational Change)

;  Commence with engineering of Phase 2 wastewater
treatment facilities

. 2008: Startup of Phase 1
e 72011: Startup of Phase 2









