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Summary

A feasibility study on the treatment of waste oil and oily sludge generated at the Ras Tanura
Refinery of Aramco in the Kingdom of Saudi Arabia was conducted through a survey of the
literature, site survey, analysis of oily sludge, etc. In order to recycle oil recovered from oily sludge,
OSS (oil-sludge separation) technology was adopted to separate oily sludge into the moisture content
(water) and solid residue.

First, the legal system related to the oily sludge recycling project was investigated, and the
procedures for approval, obligations, concerning the control of hazardous wastes and the
environmental impact assessment system were summarized.

Next, the object amount of generated oily sludge was investigated. It was found that the amount is
at least several 10,000 tons/year or more. From the analysis results of the oily sludge, results
showing quite different compositions were obtained with the consigned lots. On average, however,
the oil content was 35%, the water content was 30% and the solid residue was approximately 35%.

In the study of commercial feasibility, calculations were performed for two cases. One case
examined the feasibility of an integrated treatment business, covering the processes from separation
of oil and water in waste oil from the refinery to the subsequent treatment of oily sludge. In this case,
the treatment scale is approximately 20,000 tons/year as waste oil. In the other case, a separate
project for treatment of oily sludge separated from waste oil was studied. A trial calculation was
performed for a treatment amount of approximately 6,900 tons year. Under both scenarios, use of the
solid residue as a soil-covering material for landfill waste disposal sites, etc. was studied.

The evaluation of the possibility of realizing projects for these two cases clarified the following
facts. In the case of an integrated treatment business beginning from waste oil treatment, assuming
hypothetically that the unit price of crude oil is US$60, IRR10 (IRR assuming a project period of 10
years) was 10.6%. Further, in the sensitivity analysis, as profitability depends on the price of crude
oil, it was found that the profitability of the project will depend largely on changes in the price of
crude oil. On the other hand, in the case of a separate oily sludge business, even assuming the unit
price of crude oil as US$60, it will take about 8 years to reach profitability due to the low
consignment price of the oily sludge. Thus, there is almost no possibility of realizing this scenario.

A joint workshop was held with the related persons in the Head Office of Aramco. The OSS
technology and the possibility of realizing the oily sludge recycling project were discussed. It may
be noted that the Drilling Section expressed interest in the OSS technology immediately before the
workshop, and members of the Drilling Section also attended the workshop and participated in the
discussions. As a result, Aramco showed strong interest in the possibility of treatment of OBM (Oil
Base Mud) and WBM (Water Base Mud) by OSS (mobile OSS) at drilling sites.

Finally, a project plan was drawn up with the local partner company and Aramco.
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Yo7 ZeT EENICIEL »AToRGMETAH U | 2016 FRE A COEIREREE ) G EHT
290 J7 BPD (Barrel per Day) ThH b, (F 3-2 &)

% ®W, Ras Tanura, Riyadh, Jiddah, Yanbu’,® 4 #iifTiZ, Aramco #L:H#& 3. 100% TH
DH, R0 O 5 EhETIX, SAEREL OGRS TH D,

o ORI AT IL, Petro Rabigh (Rabigh Refining & Petrochemical Company) .
SAMREF-Yanbu’ (Saudi Aramco Mobil Refiney Company) . YASREF-Yanbu’ (Yanbu Aramco
Sinopec Refining Company) . SASREF-Jubail (Saudi Aramco Shell Refinery Company) .
SATORP-Jubail (Sausi Aramco Total Refining and Petrochemical Company) <. 4% % Aracmo
DOHEERIL, 37.5%. 50%. 62.5%. 50%. 62.5% & 72> TV 5,

# 3-2 Aramco LD A ksl O HE

. . Capacity (MBPD)
Refinery Location
Total Aramco Share
Ras Tanura Jubail, Damman 550 550
Riyadh Riyadh 126 126
Jiddah Jiddah 77 77
Yanbu’ Yanbu 243 243
Petro Rabigh Rabigh 400 150
SAMREF-Yanbu’ Yanbu 400 200
YASREF-Yanbu’ Yanbu 400 250
SASREF-Jubail Jubail 305 153
SATORP-Jubail Jubail 400 250
Total 2,901 1,999

Hi#h) Saudi Aramco Annual Review
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ABUE—E 20% & 720, ERBIIS TR, FEEBHOFMIC L VAT DA, HM, Fiik
ThHhO., FYEHNL - FA U EEFRHRFNAS ZIUSE END,

Fo, YUUT I ET EETe GCC sEEOME (MG EZE) 1Tk LT, ¥ — &R
NDERBNRE DD, Pl — MIRINTIIBE 25% & Wb TV b2, ZORMEK
FEHETH Y | MEFEOFRIET TiFe <. BOBEARRERSE - e, TOMoOEFRE
LEELTCHRE SN,

SAEMRZE & MR CRIPEEL R LIZGA I, FIEOAFTD 9 B, AAEMEEDFH
XKL T 20% DIENFTERL,. #IGEEOFFBICR LTS — MAEE 6, GHEN
ZUOBRFREEOIENTERE 2D,

AMAT vy DY HA 7 VEET, EROMENCHERETERFESHTH Y | FHEHRE
(2B LTI, Bk (FRAEZE) ORI S 312, 20% DBERBEH SN0 D EEZBND,
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3.2 BB REEYDFLE - IR K U EIULH D IR 7 #itg

Aramco £1:® Annual Report CEREEEIHEOHEFEL SR L TH | AMREIEY DI A EIZH
T HERITFLH SN TR, BUE, EBEOAMAT v P25 R LICREMONEE 25258 L T
W5 Estedama th& @ U7zt 7 U o 7B W T HPEHHRBICEAT 2 HHmA /{52 Z LITTE T
|AYAJAN

WEDFaFArTavzs MIEBREICBV TS, BF b A—4—T, H&K10H
NOREOHEHZ THIL TV D, ARIOFEEDS— hF—¥Th 5 Estedama fLiE, 2013
AL SN FBL O BEE AL Th D  EHIM O FEE A2 L ICBEMOLIEEZ1T > T
LTIV, BAE, 34ERITH 50,000 ko DFEHALEEZ . Aramco £ HZFEL TER
Y . Aramco D SHHEIZ BN TIE, FI30%D AT v PN EaEN TN Z EARIA T
ol

T b, HEHE L RV E3ETH D Estedama #1723, 4] 5,000 b RREDOAMAT v VD
PR ZFE LTV D, BEFEEEICBI DO L Z BT 5 & Z ZEED AR
B2O RS EZH LI EE 2D L, RasTanura BMATO BN A BET &, o777
BIRTIE, 105 WA TRA T v ORPEH STV D AfREMEL, +2IllB 2 b,

VURTAE LIZHERE T U7 (£ > Ry 7) ICBWTiE, EE A Pertamina tHicis 0
T (Aramco 1 10 43 D 1 FREEOHIED) BT COAMA T v D OFARN 17 b o HiE,
JEHIEEO Drill Sludge 28 1~2 F b > TEEH 2~3 F F o ORAEBTH -T2 L 2B EIZT5H
&, RasTanura BUHAT COAMA T v P OFARIT, 3~5 7 N RBRETHL EHEIND,

Fo, BUHAT O OIXAHA T v VOFMTOHEIT R, AMAT vy U EEATERE L
THEH &SN D Z & %<, [RZEMARIR, AR, 300 BE% CREIRIBEEZ 1T > T, o2 /4E
MWMeELTHRGEL, BESIL. AT v Y7 7 — AN 21T > TV 5D,

Wi, Estedama fEDEERO AT A T~ P OAEREAR (Tipping fee) 1. #EH S 2B+
DHDEGEHEBETRE> TS, —F, BATIE, BEHEH SN 5 BEMOIRAERATCZ DR
DRE - TN D, %%%W“ﬁ%w:@ot FIRMERD S DORRE > TV (WDS :
Waste Data Sheet 2372\ 4, D) % BEFEY L L CUBRKTHZ iz T 20, DFD
UL T DB DRSS 2 FRTNCHIE L. Z DSy & b - CRRIEM O MLEL 15 % BEFEY)
SLPREAEAMLERC & 2 2 dat L7z B¢, BRI 2 AFLE CHET 200, HATEMI L
TWAEFH ORI TH D,

LU, Bk Ras Tanura &7 & Estedama H= DS | §E1T, Fox A& 2 D@ OHS| &
T8> TEY, BAZIT AN TV DB Oy 25 AT OSHTHE R D | LB
iz e+ 5 E L ->TnD,

8RR 21 FEEE A ETRBI RS R (Voo T o8 T - oy - TILafld A0 - A5 v JNE
A

12



RLER HEA A PR 8D B BE TR O 4y 0 El
a) ~ 15wt%
b) 15 ~ 30wt%
¢) 30 ~ 50wt%
d 50 ~ 70wt%
D4 BPECHTEISNTEY , BEBMOPEHIGN, 1 7 TRV ERFHGITHESND,
Estedama 1% H T Ras Tanura SM AT B OHEHSATICET 2 7V o 72175 Th.
PR ATIC DWW TIEHAZ D e O— Rk T, IEfERFERIIE DTV,
ek, BT OMSOEREIT, KEERD, Tipping fee 1X, 56~65 SAR/t (HAH
T 1,680 ~ 1,950 F/t) &, WA EDENTITRE 2REITR,

BEH E LTI AN DA FHESHEL T, BIH & 2T DI L 72 % o BIGH Ok
FEHAMIZ DWW T HHEZIT > 72,

FE ST BE L7200, Junk Oil & L CTHRIE S D BEMARGE/L— MZOE D Z &1,
BUIR OAfiiA% T, 250 ~ 350 SAR/t 2% (7,500 ~ 10,500 F3/t) OAffikkHs Clinie AT 5,
Aramco 172552 FE L TV B BEIMLISMT . Estedama #E235% 36 L TV 5 HENEAESC TS
[N U7 BRI E L, & 94 Li< 650 ~ 900 SAR/t & Offiks (19,500 ~ 27,000 M
) THRZEL TW5,

7ok, BEMOSZ AR OER, FUARGERFOEM L, &~ BhPT, 36 L OBEMEIER 23T
STWLHDT, EkFEo Tipping fee 35 L ONEIGHDOHRFEIL, Estedama #:D FEERI 7R ILA (52
k) EhoTna,

WIZ, 0SS @iz k> T, B SFLDhiL, 0SS i DA L - T, [\ L7zl iz
X, EE (SS) KM EENTE O T, FEMAFHESHE L 72720 oBIGH & 130E-> T,
MFO (Marine Fuel Oil) & L THRFE TE B a[REMENEW,

% Z . Estedama #1723 & % Damman 28 TD MFO Oil DRI D\ T, KFE L
[AIRFEAT LC, Mg AR A & FE0E L 72,

T DRGSR % 3-5 [T,

MFO & L CliX, BRFED rlEEME DS v 180cst & 380cst JiAk D & O DAfiMEFHAE 1T - 72, =
AL O DOERFEAMRIE, iR & U > 7 LCTHRGE SN D ATREMEDS @MW O T, 7 7 7 R EE A

(UAE) @ R 3A JFUIAMIRS & OFRBIME & [FIRF ISR A L7z,

FEV 7 SRTWRWEEIG & 5705, AR, R Il Ofls & 180cst K Uf 380cst ™
HR A% 1T B VVHBIRMR 2 Hf > T Y . 20 LAEMOME Y BERERRIS:Y TIEn 5 &, ik
TEARE (P 7309 FREE & LW FARIRIR AR L=,

ZORER A FEMAE TG T ABRIC, FURMR xS L7z 0SS [BIUGH O MR FEMis & LT
FIF U7z, OSS #&fiiZ & 2 B o iR FeAfikg 1%, FEIRGEAmAS D 60% & E L7z,
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|
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o
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20174
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HE: RIMBAR

3-5 Y757 Damman (25T A MFO SESMiikE (L) &
Dubai ik (Fdh) OHERE (2017 423 A ~2018 42 H)
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33 NREEHDLE -

\

3.3.1 EEYR VIREF

PoTTIET EEICEBT

3'5 L:i—\‘—a‘o

)40 ILDHIE

LR T S IERIE

% BEFEW) e OBRBEEAH 2 G DEBRIEICR DIEFT O 2K

# 35 REICRDHIET

EmA

WH_’/‘*

— X EREE RN fo O oD F el EU|
(2001 4E 10 A 15 H ALY
General Environmental Regulations and

Rules for Implementation

Vo7 T EEICBIT OME—OREIETH Y,
m IR, KREVGYRBGIE, FEIEM R, 115
et iR, BRBR RGN AR O B B I L BRI L YE
DHUE STV D, FEhEAM R 1245 FE O B 5 HL e
(1982 /-8 A 20 H¥EXN) NEFENTND,

ENZRERERERA] (2004 4)

Royal Commission
Regulations

Environmental

Va7 —IIxT 5 EVLEES (Royal
Commission for Jubail and Yanbu) NE®H =, o7
Z 7 EEREKRO TEAT CTh LM iicxtd 2 8R5E

BRAUITHD, e A, Pk, BRECEHEITLR 2 B,
REEZHEL TS,

ED A RE, —REREHA L OZ OERMAOFFERICERE S TS A TH L,

T T 7T EETIE, 2001 A — M EREE LA K OV o S Al I (General Environmental
Regulations and Rules for Implementation) 737 &iu7-4, [RIENZIT HME—DBREI AL T
b5, EREEE, REEHICRLITESE L. JRRER#ERD (General Authority of
Meteorology and Environmental Protection ; Bi&#r GAMEP) T& b | fHf%k, HENZ DWW TITHE
B2, AFAOEZRBRIE, LTFTOEBY THL (FLEF2H) .

- REORAE, R, BRFEE L CREHL O Ik

- BREEIZ %&ifﬁﬁﬁgkﬁ@@%%%éfé &

- RIREIROwED) e R, PSR & 2 OA BRI M

T RTOTEE, B BERSONFICE T, SRR ICEREG 2 ST &
°%ﬁ%%m®§%@ﬁh&%ﬁ%éf&%%!E%ﬁﬁi%ﬁwﬁ%k_ﬂﬁéﬁk\
FHIADF RO HAL

ABRNT, FrEiEoxE G534 | BEAREEAOKE (B 45 | REREAL
(55 . BT 28R4 (BE6 50 | Fﬁﬁt(%7*) RIREIR DA 2hFIH
B4 o 8NBA%E (B850 | BREESCERMM - BOWEE (BF 95 | BAITMoOKE (6B
105%) . my=7 MEMBEOFRE (F115~% 135%) . Fﬁﬁﬁ%(%mﬁd S A
(BB LT HR~FE215) 23— L TW5, FEHEMAITIE, FFEOBREIRELYEN Appendix-1
(Environmental Protection Standards, Document N0.1409-01) & Appendix-4 (Hazardous Waste

* http://www.saudilegal.com/saudilaw/18_law.html {2 X #UiE, —fREREZ AT 2001 4F 9 A 24 A2
Ai, 2002 4 10 A 31 B IC7%h, A 2003 429 H 30 HIZFHEL L T\ 5,
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Control Rules and Procedures, Document 01-1423) (ZHIE XL TV 5, Al OB I#ELTED
FANAIL19824E 8 H 20 A L 72> TV | —MXKEREEHAIAHIE X4 2 BN BR 5L A ME 2 i)
LT, RERE - EHEZT> W WA D, TDO%, BB (Environmental Standards)
X _RTEKET S, 2012423 H 24 BIZHH LTV D, £ 36 I bEREEAED—E 2R
T, B, TNHEMEISFEMIIAELPMTOND Z LT TWDH, HR HUGETRIE
FOBFITEN TRV, AREETIE, LEIDS U TRFOREAEL RT3, 17
BRBTHEE DN AIT ST EE LU,

Flo, YU PTIET EEHOTEMT CTHDL Y XA )L &Y o7 —ITx LTIE, BREEHLH]
i3 2 HIYT, N ZBEREREHAI (Royal Commission Environmental Regulations) %
2004 FIZHIE L TWD (GEZNAIZ 200549 A 1 H) o AHANZ, Yax v 7 —iC
*4 5 FrZEE S (Royal Commission for Jubail and Yanbu) (2L - CHlESN=ZH DT, £
SEZEBRIE 1975 ARICER L S LTS (B8 MI75 5 (Royal Decree No. M/75) 12X %) T
P a2y (Council of Ministers) ~DOEFRGS 4 A L. LERTICH T 2RELZ DA
V7 TGO RIRE BT TN D,

ARRNT, —HRAI, RKEREE, KEREE, faMRpEsEy e B, BEsma s, TRk, Biy
WG - GERRE OB v a bR FREOBRREEERED LTS, ABAITHE
SN TV DHEREEEHEIT, 2001 AFIF A CO—MREREERIHI L O O EfiMAN G EFh TV D8R
BERUEIC AT, BELWBHINE L 2> TWnd, LavL, BUETIE, Th bRk
FAIENTIVEHLVEDICR > TNDHID, A Ti EEBRBRERUNONEIX
HET D,

R, YuTYT v T EEIL. BEEYOMRBE A2 BRI 5 =SS HTE L,
GAMEP 23HERRE D > B KSR & 72 > TV B8,

SIFE= =7 V7 T IETEICLD

® SRk 18 AR EE IR T PE A ZRE K BREERTEIC B 2 OECD N [H %5 0> 54 5 PR il B A A R o 5
Part Il F3EF4E (Z 31T 2 B BEBIE R, SRk 19 42 2 A HiER - AHIBREE 7 +— T A

" https://www.rcjy.gov.sa/en-us/riyadh/citizen/abouthg/pages/default.aspx,
https://en.wikipedia.org/wiki/Royal_Commission_for_Jubail_and_Yanbu

O BRETILUE— BEREM OEIRDF T 5%
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# 3-6 IREZIYE (Environmental Standards) —%&
BrEE AL VEL B NS

BEFEWY) D 5358 '¥¥1Z Hazardous Waste Control Rules and Procedures ME&qT
Waste Classification W, BEFEMDER. niEEBUE,
PR O AL ¥¥(Z Hazardous Waste Control Rules and Procedures D& iT

o Wi, FEAEE KO, RE . o3I Txtd 2 BEFEM D3 N
Waste Acceptance Criteria .

IR BUE,

BRI OB & R E ¥#1Z Hazardous Waste Control Rules and Procedures M &&T
Wiaste Handling and Storage Wi, BRI BER . RET S WEEOH A K.
FEFEW) D1k BEFEM S FENZ I Uit FiEEBE, ~=7 = A M b#l

Waste Transportation

E

BERDORGNIEEE 2 T T4 T A
Waste Regulatory Control and Compliance

%512 Environmental Protection Standards D EThi, BEFE)
DREE | WcE, SMEOFH LE~="7 = X N EHIE,

PEFEM OE RN E U B 7 v
Material Recovery and Recycling of Waste

£\ Environmental Protection Standards DO EEThR, FEZEY
OB E VYA 7 MR D TA R,

AL — ARG & 1

Biological Treatment — Design and Operation

%512 Environmental Protection Standards O t:EThit, FBEEEY)
DAEMFHBEGR AR D A R,

BV & JEH) — %G & ik
Thermal Treatment and
Design and Operation

Incineration —

%512 Environmental Protection Standards D EThi, ZWLER
ek & BEAERY D3 FE, G EHEITRL T A R,

R & B P A SRR — B ET & Bk
Storage and Material Reclamation Facilities
— Design and Operation

|2 Environmental Protection Standards DSk EThR, (& &
WYE F AR D3 FE, XA & BREITAR D L HE A HUE,

LRV Al S e &
Landfill — Design and Operation

%12 Environmental Protection Standards. Hazardous Waste
Control Rules and Procedures ®taEThil, N OSFE (R
TGP, FEfERR. fGIRBEZEY)) & & 4 ORGHEELY HE,

BEFEM AL\ TR 2 fie BL 70 SRS I BR B
47> 3 . Best Practicable Environmental
Option for Waste Disposal

72 Environmental Protection Standards D& EThR, BRI
BT\ ZXE 9 B Ak 72 HIEIAR D A R,

FETEM) T4 A B OFFEE ) D PR & | FFIZ Environmental Protection Standards MckaThR, BEFEY
FFAl Waste Training and Assessment of | OALEE fR/E . Wopfisk DERZE BT L FIM, B,
Technical Competence of operators S D AR BR D B A HLAE,

TEEHEK R OEB T HEA D HEH 12 Environmental Protection Standards D ET i, L2EHE
Industrial and Municipal Wastewater Discharge | 7K. #lHiHEAK OPEHIEHER HE,

[ I A JE D B KR~ DH U DS BR F#lZ Environmental Protection Standards DGR, [ E %

Control of Emissions to Air from Stationary Sources

PR D DRKIGIME O P H I 2 HUE

HkkD'E %712 Environmental Protection Standards @ &&&] i, # F 7K.
Ambient Water Quality FREK, WFREKITRD BT A — 5 OIEMEE % BLUE,
KRZDE %512 Environmental Protection Standards D ekEThi, KR D

Ambient Air Quality

TGYIE TR D SR 2 JUE,

1F) EREOBRETAEL, —RIERBIR AN O O S AN & £ T D BRETPRFEIEMES DO UET hit
T, BAITTIT201343H24 HTH D,
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1) EEY - VYAV ILEEDRERE

BREEMEE, PEFEN - U VA Z VESE A YT 58X, 3 CIcine X0 ICRRERE
LRE# )7 (General Authority of Meteorology and Environmental Protection ; B$#: GAMEP) T,
BREE - KEJR - 234 (Ministry of Environment, Water and Agriculture, 2016 4= 5 HIZ#i &
Hax) BT 5, ZOMRKK AR 3-6 1SR,

P YT ZET EETIE, 1966 127G (Meteorology Department) 238% 3. S 41, # D
% 1981 FIZERBEA M 2 TR AR BT (Meteorology and Environmental Protection
Administration ; I&#5 MEPA) (ZBGI S 41, ARKEYZREREE AR DI MG E o T2, HIFOFT
BATFIZE - #1224 (Ministry of Defense and Aviation) T& %, MEPA (. 2001 4Ei21%
#4555 34/IM (Royal Decree No.34/M) 12 LV "Rk m i (General Presidency of
Meteorology and Environment Protection ; B$#: PME) (ZCkl S 41, 2016 FIZI3dhaIc L v Bl
fED GAMEP ~ X FNZEHE S0, 7272 L, —RERBEHLAIKL 0% o M o4& o
BRET(R#SLUE  (Environmental Protection Standards, Document N0.1409-01) (1 ki, &5
B2 (Presidency of Meteorology and Environment ; B$F5: PME) 75 1981 4F 2 A 25
HAT T A5 7IMI8903 1T & 0 FR AL ST, —MREREHANZ AT L TWD, L7eA- T,
FTE S OAFMTITER NI A 25, T 2 Cik, Presidency of Meteorology and Environment
& General Presidency of Meteorology and Environment Protection & % [7] U H AGEA#r & LT
W2,

GAMEP D& &1L, —MBREEMIAI (5 3 54%) B LOEMAA] (55 3 540) IC ki, AR
DEFY THY . GAMEP [IERFIEIHFIHIZ OV THE—DIERD H DHEBITH 5,

c BREDIRILO A LFHI, B=& U v 7 FEEEEROMI, FHIUE, BREROE
it

- BREEIE R O SCEAL & AT

- BREEORGERLEOIERL, A, AL B, IR

- ETE L TCORESRAIORS

- NHUBEER L IE NICEREERIA, RERIET S, BET 28R b OB L LT
WERFRiE 2Lt L

- Mk, SR L UL T OBREE LB BLOD 4B O B E SISk @

* ETO LYV TOREE#ROM LIZED 5 2 L

° https://www.pme.gov.sa/En/About/Pages/OrganizationalStructure.aspx, JFE => =7 U 7 H#7
T I ETHEIC L DGR,

0 The State of the Environment(2017) Responsibilities and achievements, 7233, HAFEL L. LT
DLW LD, BAREGIRBEERE WA, Uo7 7 87 EEOREICHT o i REM L
BREGPEBOR, 2011423 A
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(2 BEVMDOER - 7%

I DIEFE & EORHT I, BRETELUE - FEFEW O 43%E (Environmental Standards: Waste
Classification) (Cit# STV 5,

Yo UT 7T EEICBT DB, E ORI X o T (GF 35%) . TEBEFEY (Industrial
Waste) . % HFEEIEY) (Commercial Waste) . #BHBFEIEEY) (Municipal Waste) (25758 S 41
Do Flo, WEALEREIZE 5T (B 45 | RIKEEY., BEEREEYD., 27 v PICnH
i, Brtkm 503 (55 5 5%) . A EFEIEY (Hazardous Waste) | A EFEHEY (Non-hazardous
Waste) | ANEMEFEEY (Inert Waste) (28I TWD, ZOZFITES U THRBW A HE
ENTNDHOT, EONFEITELT HNEEETH D,

NEMEFETDT, LTORMz AT 2BEW TH L, (GBE55)
- BRE W EERY . AUSER . EMTFR R E DA LR,
c MOWE &R L T BREEG Y LIRS E 2 LTS L O RS AR Z &y,
RO ERNERL O 2B TH D,

HAERIEDT, UTORzATBEY THL, (GBE5H)
c TEBREFY EEGABEEDO S b, A%, NEETRVLO,
* T AN b R D DR FEREIEY & bk < BRI

HERIEYL, &K BEME, UG, BHEOBLANOERINTWD, AEREENOD
HiEEL, LT Lo idtbind, (B5%~HT75%)

- FAEREED Y AN (F 37 IEBESN T DT X THEREN L 25,

- HERED Y A MCEWNGAICIE, £ 38IRTHERDZEATWD & A EFEEY
LD,

- HEREFEM Y A MIELS . DOAFERSE Db EERWEAITIE, £ 39ITRTA
FEREY R MCERUT D EAFHREIED L 0D,

- F72. F£ 310 TR TR HEEMESIHIME  (Toxicity Property Leaching Procedure Regulatory
levels) Z#i#8 % DG AIITHERED 72D,

RKI7aVxl hOFANAT v L, £ 37D Y8 £IT YI8 T4 T 5D T, AEHRE
WMeie s,
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® SFTHEREEMY 2 b

2 faFRBEFED D NE
Y1 | Clinical wastes from medical care in hospitals, medical centres and clinics
) Wastes from the production and preparation of pharmaceutical products, drugs and
Y medications
Y3 | Wastes from the production, formulation and use of biocides and phyto-pharmaceuticals
Y4 | Wastes from the manufacture, formulation and use of wood preserving chemicals
Y5 | Wastes from the production, formulation and use of organic solvents
Y6 | Wastes from heat treatment and steel tempering operations containing cyanides
Y7 | Waste mineral oils unfit for their originally intended use
Y8 | Waste oils/water, hydrocarbons/water mixtures, emulsions
Waste substances and articles containing (greater than 50 ppm) polychlorinated biphenyls
Y9 | (PCBs) and/or polychlorinated terphenyls (PCTs) and/or polybrominated biphenyls
(PBBs)
Y10 | Waste tarry residues arising from refining, distillation and any pyrolysis treatment
Vil Wastes from production, formulation and use of inks, dyes, pigments, paints, lacquers,
varnish
V12 Wastes from production, formulation and use of resins, latex, plasticizers, glues and
adhesives
Waste chemical substances arising from research and development or teaching activities
Y13 | which are not known and are new and whose effects on human health and the
environment are not yet known
Y14 | Wastes of an explosive nature not subject to other regulations or standards
vis Wastes from production, formulation and use of photographic chemicals and processing
materials
Y16 | Wastes resulting from surface treatment of metals and plastics
Y17 | Residues arising from industrial waste disposal operations
Y18 | Petroleum refinery wastewater treatment sludges

) HARICEET, Y18 28BS TV D,
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* 3-8 HEY

|

AL JEBRBEZEN) Dk oy

Tl

Y19 | Metal carbonyls

Y20 | Beryllium and beryllium compounds

Y21 | Hexavalent chromium compounds

Y22 | Copper compounds

Y23 | Zinc compounds

Y24 | Arsenic and arsenic compounds

Y25 | Selenium and selenium compounds

Y26 | Cadmium and cadmium compounds

Y27 | Antimony and antimony compounds

Y28 | Tellurium and tellurium compounds

Y29 | Mercury and mercury compounds

Y30 | Lead and lead compounds

Y31 | Inorganic fluorine compounds excluding calcium fluoride

Y32 | Inorganic cyanides

Y33 | Acidic solutions or acids in solid form

Y34 | Basic solutions or bases in solid form

Y35 | Asbestos (dust and fibres)

Y36 | Organic phosphorus compounds

Y37 | Organic cyanide compounds

Y38 | Phenols and phenol compounds, including chlorophenol compounds

Y39 | Ether compounds

Y40 | Halogenated organic solvents

Y41 | Organic solvents other than halogenated solvents

Y42 | Any congener of polychlorinated dibenzo-furan

Y43 | Any congener of polychlorinated dibenzo-p-dioxin

Y44 | Organic halogen compounds other than substances referred to in this Table

1) IFIC T, Thallium and Thallium Compounds 732> TV 5,
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K 3F9OAFRMEY AR

Rl fa BRI N
; Substances and preparations which may explode under the effect of flame or
H1 Explosive . . - L
which are more sensitive to shocks or friction than dinitrobenzene
. Substances and preparations which exhibit highly exothermic reactions when in
H2 Oxidising i .
contact with other substances, particularly flammable substances
(a) liquid substances and preparations having a flashpoint below 21°C
(b) substances and preparations which may become hot and finally catch fire in
contact with air at ambient temperatures without any application of energy
. (c) solid substances and preparations which may readily catch fire after brief
H3 Highly contact with a source of ignition and which continue to burn or to be
Flammable consumed after removal of the source of ignition
(d) gaseous substances and preparations which are flammable in air at normal
pressure
(e) substances and preparations which, in contact with water or damp air,
evolve highly flammable gases in dangerous quantities
H3B
Liquid substances and preparations having a flashpoint >=21°C and <=55°C
Flammable a Prep g P
_ Non-corrosive substances and preparations which, through immediate,
H4 Irritant prolonged or repeated contact with the skin or mucous membrane, can cause
inflammation
Substances and preparations which, if they are inhaled or ingested or if they
H5 Harmful . . . .
penetrate the skin, may involve limited health risks
Substances and preparations (including very toxic substances and preparations)
H6 Toxic which, if they are inhaled or ingested or if they penetrate the skin, may involve
serious, acute or chronic health risks and even death
H7

Carcinogenic

Substances and preparations which, if they are inhaled or ingested or if they
penetrate the skin, may induce cancer or increase its incidence

H8 Corrosive

Substances and preparations which can readily corrode or dissolve flesh, metal
or other materials

H9 Infectious

Substances containing viable micro-organisms or their toxins which are known
or reliably believed to cause disease in man or living organisms

H10 Toxic for
Reproduction

Substances or preparations which, if they are inhaled or ingested or if they
penetrate the skin, may produce or increase the incidence of non-heritable
adverse effects in the progeny and/or of male or female reproductive functions
or capacity

H11 Mutagenic

Substances and preparations which, if they are inhaled or ingested or if they
penetrate the skin, may induce hereditary genetic defects or increase their
incidence

H12 Toxic Gas
Release

Substances or preparations which release toxic or very toxic gases in contact
with water, air or an acid

Substances or preparations which present or may present immediate or delayed

H13 Ecotoxic ' .

risks for one or more sectors of the environment

Substances and preparations capable by any means, after disposal, of yielding
H14 another substance, for example leachate, which possesses any of the

characteristics H1 to H13
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* 3-10 iR 7V ERL

No. 1HYE I (mg/l)
1 Arsenic 5.0
2 Barium 100.0
3 Benzene 0.5
4 Cadmium 1.0
5 Carbon Tetrachloride 0.5
6 Chlordane 0.03
7 Chlorobenzene 100.0
8 Chloroform 6.0
9 Chromium 5.0
10 o-Cresol* 200.0
11 m-Cresol* 200.0
12 | p-Cresol* 200.0
13 | Total Cresols 200.0
14 2,4-D 10.0
15 1,4-Dichlorobenzene 7.5
16 1,2-Dichlorobenzene 0.5
17 1,1-Dichlorobenzene 0.7
18 2,4-Dichlorobenzene 0.13
19 Endrin 0.02
20 | Heptachlor (and its epoxide) 0.0008
21 Hexachlorobenzene 0.13
22 Hexachlorobutadiene 0.5
23 Hexachloroethane 3.0
24 Lead 5.0
25 Lidane 0.4
26 Mercury 0.2
27 Methoxychlor 10.0
28 Methy! ethyl ketone 200.0
29 Nitrobenzene 2.0
30 Pentachlorophenol 100.0
31 Pyridine 5.0
32 Selenium 1.0
33 Silver 5.0
34 | Tetrachloroethylene 0.7
35 | Toxaphene 0.5
36 | Trichloroethylene 0.5
37 2,4,5-Trichlorophenol 400.0
38 2,4,6-Trichlorophenol 2.0
39 2,4,5-TP (Silvex) 1.0
40 | Vinyl Chloride 0.2
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() BEEMORE. Bk, ERFOEHICONT

FESEM DI . TR . AFE, TSD FEE (B, RE. L5y) | EREEIRD
TSN BrBE FLYE — Waste Regulatory Control and Compliance 2 Y Waste Handling and Storage
WICHESNTWD, FEROFEZLTICELD D,

(@) AR
- BRI DI AT, BEFEM OFESA & A HE I OFEIEZ FFE L7221 TR B,
CREEE, AR AR, 239 A B IDMEFTA LTV R ERRE ~DEL%
IZEE Ik,
- FEFEM)IBHMEEE (Waste Tracking Form) %71 S92, TSD fifigk DA~ BEHEY) Dl
EITEE L,
- BEFEW) D S BiE L REARE CTHRFE S LTV B B Z NIRRT,

(b) Bl

- EEMOBAE (BEFEMORAER, EikE . X AH) (3 BETICH D FEIM OTM,
Rk,

cBEAKIC K 2T DO ORERGE, WFERRINIROMRE, FBEFED OB, RE
ERETP OB TR, T4 Pk,

- kB 1T DIEORRRO BRI K L CTREIEM i L2 TR 722w,

- HERIEM OREGHELL,

c AERFEDORE L. A REGFTTRA 0 AZR, AEREYWZH O ZIEED
LBaliE, 1y ACRON D, —75, HFAETHRERLEEDIL. &%K6, A£TH

L
HEo

(c) TSD

- HERFEYOMIE 5 LT, GAMEP [Z@Z1 L CTH A M ID Z#HE LTl b
7RV, BHNLEEETIEI3I » AUNTH 5%, IEFEREEDICH L TUIARETH
%,

cHEDPHIA LTV DEEM T At A (BikT D) ([ZxHET D BEED % HERT 57
OIZ, TANEEME T = v 7,

SRR DOEEMEORE R REE~D N —=2 7 (BEY L —=2 7 L REF O
TR 55 VB | 2 L)

W E=EEEY) O TSD M2 % LT GAMEP 72550 4T HN 5 F v 3—
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(4) =7 xR MlE

ST T T EETIE, BEEWIBYIS AT 2 (Waste Tracking System) 73, Bz fLvE —
Waste Regulatory Control and Compliance, Waste Transportation |2 E ST\ 5, HH A A,
R BEHE) . AR TINAR I X D BB MIEA FEREFEN - NIEVEREEY S IIAB > 2T LD
HTHD, FERICHTOHEEZLUTICE LD TRT,

(@) FAEH
BEFEW DL, HE SN T OFERAERET ICmoE 5 & &b, 14 HENIZ
Z D1 %Z GAMEP (245,
- RAEFORL ., FEFT, X7 NEEEH
- ERE ORA, FFT. 2 F 7 MEEEM
- BETEW) A A (T A R
- AEREVOSGA . N &
- BEEEM OFEITEH (FEFEM OFREE, &, INEKR, AEFEEDO 22— K, FEEDIE
Ji=a— 1)
F7z. LT OEHRAE AR5 FRIRE LRITIUIR 5720,
BEZEY) B M ZE O FEMITE
EEFEORA, AT, 2 7 RNERE

(b) EfE
BEFE OEMA 1L, LU T OBUE SV E A BEEM O A& IR 5,
- FEEF DD OIEH
EEEORA ., AT, X 7 NERE
. B O XRGER B
S BIZLL N O % AR 5 AFFRE LRI 5720,
BEZEY)BIR Y A T DML O FEHIE
EWRE O, FET. =X 7 NEREH
ERE L, BEONE EEY CERIZKRM W TEGEICIE, 7<IC GAMEP IZ#E L7
U7 570,

(c) ZANE

BEFEM D AIVE L, AT OIFH % FAX 5 FERRE LT LR 5720,
- FEAEE L EREE 0O DI
< T ANT-BFEFEY O B
- FEFEM O ANVAR) (VWA 7 v, ALBR RE. L))
- EFEMOZ AN — R

T2, ZANLHND 14 HLINIZ GAMEP (2L F OIE# 2 #4E U2 7 57220,
- FREOTEH
S ANEORAL, EFT, a7 MR
cZANNEOREFEM T A B AT 3—
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HERRD & HHFH & L TD GAMEP 1X, BEFEMEHI S AT L Z2FIMT 52 LItk > T, 3
BB EZANENLDEREREEALED 2 & T, BEYORNZIBY L., FEIEY ) EY)
(A ST ERT D 2 ENTE D, Fio, EREE & TSD FEEN T A B RIS
CTRE SN TV D BEFED W > T D DT = v 7 NARETH D, S BT, FEFEM DO
b, VA 7 S OBINEOHBEZHLBE0SE LT 5BRIN D 5,
FEEMRBIMAEE Y, RSB 3SENLEREREFEH TEH5&EV 0L (A, ©
VUL Kk . B) ThY., EnEWDIY A B LT, BT HI Lo TS, A
FH L ANFIL, FE—R AV USRS GAMEP ICHE N T 5, FAEENLHT 2 A
i (e OWNE) | EREAFLET D B (el OWNE) BERT 5 &L AR
VI OBEEGVEEL, R OEEAERE ST, ROBEIIRAETNREL, v
DASZEIL GAMEP (2 14 HLINIZIRIN &N D, s ANE (BAEFEDES) S C oAtk L
%, ERENFLEEZYVEL T, oA (FU V) LEAREES ANEICE
T, BERETEREDNRE T 5, TO%, HEBRZEIIZANERMRE L, B (KU YF )
2L, 14 HLUNIZ GAMEP ([ZigH &h b,
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332 IRIFHAE(E

(1) KRUBRMEDIREEE

2012 FE S I L TV D RRERBE WA £ 3-11 1R, [HEMERICH AT, 7 v{bin
HIFR S 4L, Pb, X B PM252EINIESND & L bic, EEELBE LS e>oTW5, £
VEBEDORRRELER L TR & JABWEOKIIVRNE 0D (T re=T, i
F. TR ML) | R Lo TNND,

#* 311 RRBRBLALYE

i R AR HFAS I
1ou§(/)l(\)]m (ppmé 1 8 IRFft]
y . T IHE
co 40,000 ((32 ; 1 BfE L
Pb 0.5 (0.00005) 14 N/A
NO, 660 (0.35) 1 e 2 [51/30 H
100 (0.05) 14 N/A
730 (0.28) 1 K¢ 2 [l 148
SO, 365 (0.14) 24 1HF [ 1\ 148
80 (0.03) 14 N/A
_oPyr 5  (0.0015) 14 N/A
PMy, 340 var?able) 24 IRF[#] 24 7]/ 1 4
80 (variable) 14 N/A
M, 35 24 IFF[H] 24 8]/ 1 4F
- 15 14 N/A
I 235 (0.12) 1 ¢ 2 [71/30 H
T 157 (0.08) 8 I 21/ H
HaS 150 (0.1) 24 IKF[H] 10 [B1/ 1 4%
40 (0.03) 14 N/A

HIFT) BREGILHUE — KSIDE D Appendix A

Mﬁ%
WS
il
H>\$

Al

BRI

FhaANAI D> Appendix-1 (BREz L %E)

DI 2A KRBT
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(2 KRBRMEDHHERE

2012 FEM BRI LTS, FEEIREI) D O RKIGIEWE OPEHEELY F 3-12 /77, [H
FEUECIX, B EERNCPEHFEMEN O BTV, BB & 72> T 5,

HEMEZ B2 2548 TH, HEMEZIEST CX RVRILA R4 2 ENTE i, —Rmic
HHMEZEZ T IWHFAE2ELZENTEDL, T— XI5 EMOERENFZEMT HNT
b\éo

AREEEZE T H 5 Damman HiA4 O Estedama £ T331%. (A) @5 OHIXICEZ ST 5,

* 3-12 RRIGUWE O YR L YE

by PEHEBIE (ug/Nm®)
7 - SAEA G | BEE(g/h)
(A)iE (B)j‘z\fmgéy T
B E D RRIFIE
PMyo 150 100 500
PM,5 50 25 100
A Fx b T75 0.0001 0.0001
SOx 600 400 1,000
NOXx 500 350 1,000
R P
¥Class” | (PCDD) 0.05 0.05 0.02
YClass I+ 11 (PCDD. PCB, PCT) 0.1 0.1 0.5
I P
¥Class I 0.1 0.05 0.5
>Class I +11 1 0.5 5
>Class I+ 11+ III 3 1 25
HHWE
>Class 1 40 20 25
YClass I + 11 150 100 100
e ([EE)
2Class I 0.2 0.05
>Class I +11 1 0.5
YClass [+ I+ 111 5 1 25
EHE (KRR
Class | 3 0.5 10
Class I 15 3 50
Class Il 100 30 300
VvOoC
RZADHEA B AIEI S 5% 3% R i

1) 45 Class ([Z5 N DWE L, ARHEO Appendix A IZFERINFLHE S LTV 5,
1 2) ZE3CERFLIE, Degraded airsheds TH 5,
i) BRETICUE — [E e AR PR D O HEHBLHI O Appendix A
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(3) TEHKIZR D BELE

TEEPROP AL R 3-13 1R T, AQBERRICHEN T 256 LR (o ey
5 KIEEN 5 500m LU ([P 256 OBEZ R L T\ D, 7 — X 13 5 FHDORE
MEHFTHN TN D,

ARHFEFIZEB W TE, Estedama tED THAN T, K, EREMTL5TETH 5, Rk, F3%

R L7

#* 3-13 TR HLAE

BITIE, KPR DR EF LRI 5 Z ENBESN D,

INTA—=H

PEHURBIfE (mg/L)

INT A=A

PEHURBIE (mg/L)

AALE i 5 15 Ik AALERSERR | IRk

BRiE & DR EE 45°C 7°C Ni 1.5 1
PH 5-10 6-10 Ag 1 0.5

WRAF[EAR(TDS) 3,000 - Zn 10 5
T E (TSS) 600 15 N ¥ 1 0.1
BOD 500 25 RS 1 0.04
CcoD 1,000 150 Cl 1.0 0.3
W7 —= 100 7 HWHRARIL AR 0.5 0.5
TKN 120 10 A== A 1 -
TOC 1,000 50 T AL 1 0.1

E I 50 F 15 25
TUE=T 40 A 0.005 0.01
N n/a - HCB 0.01 0.01
Na 1,000 1,500 U5y 0.1 0.01
S 500 1,000 ~ A LA - 0.01
mift4 10 1.0 MTBE - 0.01
Al 30 15 PAH 0.002 0.05
As 1 05 | PCB 0.002 0.01
Ba 2 2 PCP 5 -
Cd 1.0 0.05 | Al 5 0.05

Cr 1 05 | 7=/ — 150 1
Co 2 02 | A4 FF 0.005 0.01
Cu 1 0.5 Mrx 2 -

Fe 30 10 TPH 15 10
Pb 05 | v 0.1 0.1

Mn 2 1 XLy 2 1
e 3,000/

Hg 0.5 0.1 | KIGEHE n/a 100mL

) RSN OME OB EFSEX. 0.001mg/L

HET) BREEALUE — TR & B itk K OHEH o Appendix B (D% % JEIZAERL,
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333 HRAFHKE

(1) BEHRT

BRIV — U AIWEF T 2 85E 120, B ERFE (Environmental Accreditation Certificate)
MUBLETH D, Fhexid, EAIRORERFrE~D T A K (Appendix.3 Guide to
Environmental Accreditation Procedure) (ZHLE 41TV 5
HEEF L. ETHERD H 5B (GAMEP) (ZEREFFATHGE 21T 9, HEE SR
Appendix 3.1 IZRENTEY . L FTONEEEGTe, (EHT D FENE & M *fé%%f»
b5, RIRHZHFHFEITHR DA, %0H & O D EA2 T 5,

IENFEARNGH (a4 PR, PaZEREk No. & A, A4 0 - TS

- BUEDTEEINE

- BREEGRAMIZE GREGEHEAFTE, BREE= 9, BEML—=07)

- BRTHERBERE BB (U YA 7 v, iy, A ()

- SEIRBEFEWE PR (s, 8. QPR & iy, A b YEf)

S HY K E OB (HEAALER, HUF/KALER, 75 Y% 1 HEALEE)

- EBRBEREY (IR, BRI, YA b ()

- BRSO — e X OKERIE, kﬁﬂﬁ\bﬁAﬁ%%@%f)

- WERE Y — R (G YHE, 2EE & ARG, (LRI, R, 75

YLBEZEW) DINAE - Wik « W5y, A b (i)

SiHRa s b — VIR (A, RELEE, AT UR)

C BREEEY— 2 GEEAFEE . 1S014000 L, 1SO14000 BT, BREEL B 2

— L EEAY)

- EIRBEFEE PR (Wik, LB, By, RE. YA N YEGE)

cE=F Y B R EREERE OKEOE=4) 7 &, KKXE=4Y

T LT, BREE ERRE L)

- BEMAEER (k. VA Zov. R W ABERALSy . A b YE(E)

BR BT S L B AT, BB GAMEP N O BB mEE I & 5@ S, BREE
Zéémwﬁk Fﬁ%@%ﬁ%%%@%ﬁ\ﬁﬁﬁ%ﬂ%«@ﬁ%ﬁ%ﬁﬁénéo%
RSl OFEMIX % IR T 5,
%@ﬁ;iﬁ%ﬁfﬁ%mAﬁL%ﬁﬁﬁﬁ%ﬁﬁwaéﬂmowfﬁﬁﬁﬁ%ﬁﬁo
HMFHETIZ, LFOT7T 7 arnebns,
@) &7 LEROEES
GAMEP [T, PA¥EBERNTIT I, HEEDBE I, FIIHFEE N Z OIRENIHE
FTHOMILOPEEE L7 4 AR LTV ¥ —%%ET DH, VX —IE, TRTOEHR, &
B, INTERI OSSR LA D% T, IFEV M LR — A5 OREEFDO T A NI
MHEN TV EDIMEIC L= > T, GAMEP X, HEEEILT X COBRE LR
9. HFERAIREEE ) HEREEAFBAE (Certification) # Hf5 L7-1% CoOLIFEN qié%ﬁ‘é &
DD HILD &) FHITHEADNWT, [FEIOREREZ KR T D, OV X —IIHE
EIND,

ﬁ
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(b) M & KB OLGH

GAMEP (X, WONED L ¥ —%HFEHIZED, T7hbb, T XToOFEHR, THE, IR
FHERI DOV TR & A ITREV N EEIRE) O B & FeE O FEHEIC L7228 > T, GAMEP (X,
AR EERICBIT DIEB OB E KRBT D, 2L, UTO&REZMET DLEND S,
HEEEITRRE L COAIEENICEBRT 22 TORMET ICBEREO TR TR TS
Tl ExERCRETOINERD D,

GAMEP [3EH & fH%, PAEBERRAT S, HFEHE DRI, EIEHEE R
ZDOIEIHEF T DHIROMEBEE A7 4 ATk L TRONEDO L X — %, kiET DH, VX
—X, TRTOFER, FH, RAFEROWM ERAEDOR T, IHBNEM LR — 25
B OREEMDO T A FIZFEH S AL TWDREE D EEHEIC LToh - TEE) O B8k & 7KGE
%, WEEH OfRMEEIL, IEB ORI 72 DN I X O~ CTOBREEEMER A DA<
R, MOEDZEEMRT DL &2k T5, £L T, GAMEP &, THEID &R
ZAGRT 5, WEEE LR IRERE > & BRETAEE (Certification) # HfS L 721 TO MG
EFET L2 LD, IR T X CORREEEICNE ) LW FHFEOTFTIHIND,

(c) WEENfEME SN D 5E

ROWNED L X —PHFEFICEEIND, LF 2L, TTOER, FH, "H4E
BHZ S S HFEOM IR & A TRV T TEBN OB & BREE — EAGREN A RIZ LA
ST, GAMEP 2VEARB A M L, T3] 2 BREEH e R EIC L D b O TR 572 L LT
HLEOHEHINREND,

WIZFE DOAGITUL T D X 9 147 %,

GAMEP %, HEEENOLLFOMWE L ¥ — %2 T 5, +OIEEDEESERIZEE S
7l BEXOETOEGLFERHAHR SN TWAZ L a@mmT 5 b0, 2k, &
FIZEDRAD 7= OB & | T TOEME L 3% L CHREEF ISR SN RE DS
MR ENTWDEDERFET D, £ LT, T X TOREREEFNHEINTND Z
& DWFEICHESW T, GAMEP 1Z, U TFTDOFmE % & 5,

(@) &7 LAGRDOSE
TRTOEHR, EH, REBEOVBEEBREICHE S, FHEEICERER
(Environmental Accreditation Certificate) Z %592 Z & 7K1 5,

2
At
lli_:l\(\
i

(b) SAEAfT EAFREOLGE
TARTOFER, EH, BHBEROBKEREICH S, HETICRERETE
(Environmental Accreditation Certificate) %5795 Z L &7 5, =72 L, HiEEMN
TARTOBREEMEINES 2 &, WIS STV DREDRIFITHED ZEICEFTD
ZEEFRET S,
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) EEMIAIEUR

BEFEM 7 A & A (Waste Licence) 1%, BEFM OO 2, /&, Wy ZElr7 572
DO EHDT, BEFWO TSD fisk 2 e, dus, Lk 256120, BfG L idudie s
72V, BRBE L UE —Waste Regulatory Control and Compliance IZBIE ST\, TA4 B A
ISR L, LTFDOHDTH 5.

- AR B OB R AL PR i A

- 90 HEL RIZ72 Y BEFEM & IRE 2 IRE Tk

=T U TN YA T VR

- IS

- BRI T HhEs% (Waste Processing Facility)

Tl L KL R LT OBEFEMARE T HREB L M LN O EREEY #RE T

% TSD ftiak 2% L CIdai i & e,

FAE L ZORE T a2, LLFO@EY Th b,

* T A B ADOHFEITBEREY OB, RE | Ao DIEEN 24T O Misk Z LTSN D,
HGEIL, Bl 248395 6 » A LLERTIZ GAMEP ([ZHIGE L722 i iU e 5720,
- HEEEHIL. LT EE T,

—FEEEY OFEE, &

—WEE, RE . Wy DITE

—V A NI, T -2 BREL TV AREOREIRIBEOHKE
— G (hakekit, B, T=X 1V 7, BRAEEtE, PHH. M)

—H 1 REEM. TSD gk DfLER, #EREF O SRE

- GAMEP I HIFEZ %, FIEBHRD H 2 H7CH i OB HFEEA A L, L E
2—%2 L TaAr ba%iT5, [, GAMEP 2394 b OBIHRAE % i+ 5,
- FIEENAEDNEMMICIE R, T LT L Ea—7 v 2 (CfMEN 201UEX, GAMEP
IXBEEM T A B R T DY T — 2T D,
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3.3.4 BB EM

BrBa el a0 (3.3.3) T%ﬁﬁnti T, BRELEREREE  (Environmental Accreditation
Certificate) Z 459 2720 I121F, HEITIH U TEREZZFAG (Environmental Impact
Assessment) D FEfii 233K Eﬂéo — BRI L O o F Al (555 5%) I Xiud, &
BRCADMEL RFTRREMEOH L 70y =7 MR LTIZ. 74— T ¢ BRSO
ARSI R 2 L2 T iU e b2 EBES N TN D

1) REZEFHEZVLEELTEITOO Y b (BEFE)
EhaAmH] > Appendix 2.1 Guidelines for Classification of Industrial and development Project (2
FhE, REZEFHMIO-OOFE T v AL, LTOFREBIZESC LEERTWD
TV PORELE BT L TEOSTELIZRKRGHT TORKR T oY =7
b@ff
B2 L2 RINEIR OB OFREE | Rl R & SRR
%%%kﬂ LERSR & T B JE 3 Hiulsk D R
-9 587 (power) OFEEH
PO TTIEZX, PRINDZEDO L-UIZESWT, IO 3 2077 A Vo b
Do

=017 ATk 9fﬁ’ﬁﬁ/ﬁﬁ@f‘*’iﬁﬁf&%&aﬁaoﬁ,ﬁéwﬁ\fm:/“17
hC. 8 IR TH S,

No. Project

1 Textile and ready made clothing factories located inside industrial parks, which do not have
dyeing processes.

) Rubber and plastic factories located inside industrial parks, which rely on heating processes
which do not produce hazardous emissions (as furan gas is emitted by heating raw PVC).

3 | Foodstuff and beverage processing and canning factories located inside industrial parks.

4 Leather, shoe and bag factories located inside industrial parks, which do not involve any
tanning processes.

5 | Minor expansions of power lines not exceeding 10% of their total lengths.

6 | Expansion of existing roads not exceeding 15% of the existing length or width.

7 Modification or expansion of an existing marine berth which does not involve any pollution
impact or effective dredging of the site.

8 | Expansion of irrigation and drainage installations by not more than 10% of the installation.

(b) B2 A7 Y  FERREZELZNFT 022 b
ZOHT AT FLWREZEL KT T ETHINI T vy =7 FC, RE X 72380
DFFEM % TRk 2 R O B BE s B R A R %ME&?%J%®$9@7DV17F§UT
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DMFEHETHDH, A7 v=7 ME, No.22 IZEY4THrEEZOND,

No. Project
1 | Steel and iron mills and metal foundries whose production is less than 150 tons per day.
2 | Metal and iron treatment and galvanization plants with a production of less than 25 tons per day.
3 | Engine shops, machine, pipe and boiler works
4 | Auto and vehicle fabrication and assembly works.
5 | Glass factories.
6 | Block, brick, ceramic, china and porcelain factories.
7| Chemical, drug, paint, detergent and adhesive plants with capacities of less than 25 tons per day.
8 | Quarry, crushing, asphalt and batching and mixing and prefab Concrete plants.
9 | Chemical blending and packing works outside industrial parks.
10 | Paper and carton factories.
11 | Fabric dyeing works at less than 10 tons per day.
12 | Fabric, weaving and cellulose factories located outside industrial parks.
13 | Rubber and plastic plants located outside industrial parks.
14 | Foodstuff and vegetable canning plants with a capacity in excess of 1000 tons per year.
15 | Livestock and poultry abattoirs and butchery shops.
16 | Broiler poultry breeding projects and abattoirs of less than 20000 birds per cycle.
17 | Tannery works producing less than one million square feet annually or 750 animal hides per day.
18 | Fish and marine product processing plants producing more than 1000 tons per year.
19 | Animal fodder production projects.
20 | Non petroleum based chemical production and storage sites.
21 | Leather, bag and shoe factories not involving tannery operations located outside industrial parks.
22 | Industrial and petroleum waste recycling and reuse facilities.
23 | Offshore and onshore pipeline projects, less than 50 km in length.
24 | Petroleum, gas and petroleum product storage facilities (other than gasoline stations).
25 | Thermal power stations, less than 30 megawatts capacity.
26 | Power transmission lines and transformer stations.
27 | New or expanded hospitals.
28 | Drug and medical chemical production.
29 Construction of divided roads less than 50 km in length, excluding highways, tunnels,
causeways, bridges and railroads.
30 | Expansion and modification of existing roads, not exceeding 15%.
31 | Agricultural projects.
32 | Fish farm projects.
33 | Expansion and modification of irrigation and drainage projects and systems, not exceeding 10%.
34 | Grain mills

() 3 H7 Y : BRABSIREL RFT T nY=7 |

ZOHT AV, TOERLHENPNERBICERRAOKELRITT L THEND T

nYxZ FCTHY | KRR EMN S LETH D, DX 7T vy = MILLT
D IBFEIATH D,
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No. Project
1 | Steel and cast iron plants with a production capacity in excess of 150 tons per day.
2 | Metal electroplating plants with a capacity in excess of 25 tons per day.
3 | Cement plants.
4 | Metal extraction.
5 | Major chemical and petrochemical industries, such as fertilizers, petroleum products, drugs...etc.
6 | Paint, solvent and detergent industries which produce in excess of 50 tons per day.
7 | Pesticide and insecticide plants.
8 | Major paper production plants.
9 | Textile dyeing works producing in excess of 10 tons per day.
10 | Tannery works producing in excess of a million square feet per year.
11 | Lead smelting plants.
12 | Vegetable and animal oil and fat refining processes.
13 | Exploration, extraction, petroleum and gas development operations.
14 | Offshore and onshore pipeline in excess of 50 km in length.
15 | Oil and gas separation and treatment facilities.
16 | Petroleum and petroleum product storage facilities in excess of 15000 cubic meter capacity.
17 | Oil refining installations.
18 | Petrochemical industries.
19 | Thermal power stations, in excess of 30 megawatts capacity.
20 | Nuclear power plants.
21 | Solar power villages and plants
22 | International trans-boundary power transmission lines and stations.
23 | Water desalination plants.
24 | Major conveyance systems, such as causeways, underground transport, railways, express ways
and roads in excess of 50 km in length.
25 | Civilian and military airports.
26 | Ports, expansions in berths, yards...etc.
o7 | Tourist resorts and projects in the vicinity of sensitive ecosystems, archeological sites, sanctuaries,
residential developments and the coastline.
28 | Public irrigation and sanitary drainage systems and their expansion, including dams ...etc.
29 | Waste water treatment plants.
30 | Wastewater treatment plant discharges in to seas and valleys.
31 | Model cities and industrial zone construction projects.
32 | Urban development projects, their expansion and public residential complexes.
33 | Consolidated crushers, cement and asphalt batching complexes in cities and provinces.
34 | Municipal public waste liquid waste disposal and storage facilities (in the absence of processing
plants in the area).
35 | Medical waste disposal projects (transportation, collection, treatment and disposal).
36 | Domestic waste treatment and municipal disposal facilities.
37 | Toxic and hazardous waste storage, treatment and disposal facilities.
38 | Sugar refineries.
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35 BREMOMM - tHIRFRE

351 BHRT YDA TIZCDONT

HIfE, Estedama fHIZHRA TV D FEMMN HEREL L 7 Al A 7 v 2% | Estedama £E2> 5 A
F LT EITo 7z, EEHRA SN D BEMOFRASFTIZEE L ToOF®RIZOWT, Aramco £
Ras Tanura ST O Y 9 & IEREZRTFHRITAE STV, AR i > 7 DR kA
ATV EBIRLIESDORFLTHD &V Z EUIMGEMRERIZIATTE RN o7,

ZZ T HEHEASND AT v V% HEOHRTY 7Y 7% LTohrd 2 & RIRRIC,
ATy VDY T NERT AR T o7 LT, REEDOY 7L E LT 0SS i 2
WA DORRFT 21T o 12,

ERRO XU TESG LicY o VOB R R AR 3-14, &% 3-15 1T, JuREROHHER
3 3-16 (TR T,

# 314 AR T v PV OMABOTRER

Sample
Item Note
A B c D E F

Water \wtoe| 19.6 | 328 | 462 | 229 | 269 | 447 |(ASTM D4006mod.)*"
Ash |wtoe| 405 | 27.7 | 27 | 24 | 20 | 100 (ASTM D482)

. (ASTM D4807)

(0)

Sedimentwtos| 57.1 | 253 | 48 | 49 | 39 | 272 [FSIMDAS
Light

I wtoe| 224 | 362 | 335 | 454 | 438 | 233 |[EPA907Ib _
Oil (n-Hexane extraction)

*1) ASTM D4006 D #rid, Wi 72 R/E&E T &0 | iz Efid 528, AMAT v
ITKEEER BN TN O T, RETEHR EELZTE L Tz Et L7,

2) Sediment (%, Ash & V= AZEER L7aWEE M AR S b

# 3-15 AHROHTHRER K W HEE L7 AR 7 v DAk

Sample
ltem Note
A B c D E F

Water wit%| 196 | 32.8 | 462 | 229 | 269 | 447 |ASTM D4006mod.)*"
Solid |wt%| 48.8 | 265 38 37 30 | 186

Oil |wt%| 316 | 407 | 501 | 735 | 702 | 367

Light -

I vtoel 224 | 362 | 335 | 454 | 438 | 233 |(CIOKRED
Oil n-Hexane extraction

7 1) Sediment ATAER & Ash SHTFER D7 (ML= M L7 WEE R X Xa—7 A7

E DI R R
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%) wEE (FEF%) LEEM50:50 & L TR,




#* 316 AMAT v P OILFEOHTHER

tems Element (wt %) H/C o/C
c H N o) S mole ratio mole ratio
Sample A 43.8 6.0 0.1 8.0 1.6 1.64 0.14
Sample D 60.8 | 10.2 0.3 12.4 2.5 2.01 0.15
Sample E 515 | 103 | 0.3 — 2.4 2.40 —

D FTERIITEL, ARIKI EAREBRE LIZHA 20T 208 @Y TH L8, AHAT v
B ONEEIREET, AMAT vy PEDOL DR TOr e Ef LTz, 1o T,
SIFTEIE. MR DKSY IK oy & B TRI 100% & 72 %,

1£2) CHN : ASTM D 5291, O : ASTM D 5622, S : ASTM D 4239

ATy VYT NDGHRER LY . KOEHEEN 20% L EHY | AMAT v Vo ~v )L
VarNpRYOEETHENLTWD ZERHEES N, £/, U7zl o> Tl K%
DEEOEHENPKESE(LLTND Z LAV L7z, Lo L, n-Hexane filifti# (Light Oil :
BYEM) 13072 < T 20%98, %< 13 35~45%5 £ CH Y . Sediment (Toluene insoluble)
IHTHRER & B, T AEME L7220 EIRR O LR EE 2003 15~20% S HEE S 4
7o AT E LTI BWAEEEFNTEY  RKEFED T0%E B0 LH -T2,

FTo. TESITOKFE L IRFEOILFEK (HIC) 2 HIENT SISy OMRIZ, 5k &
LCHATA MR ZHE LTS Z RIS 5,

EL. FHROFMEROM TH LD T, MEOEZHEIL, 1.6~25%REH Y . REL L
TR ECHSICEET A HLERD S,

BEETIC, DWIERA L= I V0B EE ¥ 3-11, ¥ 3-12 12K,

311 AMAT v P T (E)

/£ 5 Sample AB,C,D,E,F

e
e Wtz T il =
— e ) 2 e 3
A 3 § 3
\ ,
]

312 AMAT v YT (EDD)

#2725 Sample A,B,C,D,E,F
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F7o. K 31312, Ash Zfr L7z & & ki (Ash) DHEEAZBEE TIIRT,

BETIID LRSSV, JERT 5 Lt (Bbeks) &RIKE k) SHERl S
NDbDOPHEREND, THROFIMAK TH D721, N OFEN S LTz EEZ b
DRy & B o b DGR S T,

3-13 AHAT v ¥ Ash o7

/E)> 5 Sample C,D,E,F

B EIICEI LT BRI L A0 ORI D RIEETEIC DWW TIHRE Z 1T - 72,
FOFERA . £2 3-17 L O 3-14 (2R~ 7,

# 317 AMAT v VORARILDEEREDVE (%)

FIRIEE (°C)
~120 120 ~ 500 500~900
Sample A -2.0 -43.4 -57
Sample B -9.8 -56.6 -5.0
Sample C -14.0 -72.8 -4.1
Sample D -23.4 -71.9 -1.9
Sample E -20.0 -74.1 -1.2
Sample F -30.9 -55.9 -3.8

EARFEOGHTRER LV | 120CFE TIZZERT KO8 EBRFRIC L 5 EERAD OZEIL,
Sample D,E R &, 10%LL LIk K 30% L H o712, T7ebb, 7V —/REEE L TEAT DK
FICRHL T, 2wy a b LTATZy VOHRICIRYIAENTNDKRGR Y OEEH D
T EAURER I T, Sample AB (X, #E F T 500°CE TIZ 45%., 66% D EED TH -7
73, Sample C,D.E,F 1%, 90%FEEDERJD #ildk Lz, Koy LMo EaF LIZEFEND
HEE SN D ERER/D R L T 5 &, Sample A 1% 75% 78, Sample B,C,D,E,F i, 1FIF 90%
PLEOEENFAD LT 5,

0SS #fiiix, KAEKFAX T, 250COIRE T, B AT ¥ o _"—%HHlT 5720, 7%
FIREEK) B00CE CTOMBZEITE LD T, BEIDOAMAT v P OF T ITEEN T
Zil5riE, OSS & CHrICEl TX iy Th D Z LAV LT,
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0
-20
e Sample A
Sample B
4 ¢
. 0 A Sample C
> x Sample D
o -60 - x Sample E
= e Sample F
-80
2100

0 200 400 600 800 1000
TEMP(degree)

3-14  BAKAT T A

1) RO AL, EHRFEA T, FiEE 10°C/min T, FE L DK 900CE THEL
le Bt OEBRD ZHE LT,

EHIT AT VPOV TN Em BRI NT T EE LTV DIl 2 RIEE Y H LT,
B 5 OMRICET 52 EF — 2 L LTl 24T - 77, fif 23 3-18 [T/ LT-,

F 3-18 L EERE TN U 72 o MR B 2 2o it A

Items Unit 1SO 180 Sample A Sample C Note
Density@15°C kg/m3 <991 948.7 922.9 1SO 12185
Kinematic

o cSt <180 177.3 77.85 ISO 3104
viscosity@50°C
Carbon residue mass%o <15 7.28 6.00 1SO 10370
Water vol% <05 12.3 6.1 ASTM D95
Sulfur Massool | e 181 2.11 ISO 8754

requirements

Ash mass%o <0.1 ) 0.835 1SO 6245
Flash point deg.C > 60 - 101 ASTM D3828
CCAlI = > 860 818 803 Calculation

1) Sample A 1%, V> T NED Do 272D, Ash,Flash point O 43#rid k720> 7=,
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SYBEL 7oy oMERIZ. MFO OB AT T2 2 L IR CE D2 MRIRDIM Sy Th o 72,
AT LTZEHBE O T, BEEZHE L T RNHDIX, KT LIRS THY, 2oL HE 51 0SS
FIEIC L > THBECE 24 TH Y. MFO & LRI AIBEZ M RIR I W EIM S H D
AREMERE N Z &b o Tz,

o2, U R0l EA EL O EIREIZENTH Z Eb o TRIEZD T,
Estedama N ZEE L CTWA AR T v oo v MEORENERER O R LTI, EEOH
E(HBEERBET D ENMETHD,

U EORRZITTIS, VA7 2~y U3 5720, [ (Ash) D& MBI D72t o
IV DETGAT OFRRITERA LT, FRMZ R T 27200 A MAT v POy 2FK 3-19 O
F O WTRE L7z,

# 319 AMWMAT vy YOS (RUEfE)

Items Oily Sludge
Water wt% 30.0
Solid wt% 35.0
Oil (Heavy) wt% 10.0
Qil (Light) wt% 25.0

KIVODIDIRELIZAMAT v VDRI %Z S LI2, 0SS ¥ AT A TOMIATHE & (AL
HRRES)) ZHER L 7=,

0SS #%fiFiL, M DRESIIL, 300~400kg/h ThH DA, AEIOAMAT v X, Koy -
iz, WERDPDLE L TWDLAMAT v P IV ELEALTND, TDOD, WERE OHE
TERERIE, 320 IR T X DT, WEROMBFEN L VKO D E 7272, T, 0SS £
M7 Db DOPWMERK DB TAE T RN F—Z ML 52 b BExHEN S YK
DfERTHDL EEZLND,

7 3-20 0SS DOALELHE

Items Ras Tanura unit
Superheated Temperature 500 C
steam Volume 500 ka/h
Water 30 wit%
Composition Oil 35 wit%
Solid 35 wit%
Chamber outlet temperature 250 C
Capacity of OSS 285 kg/h-line
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3.5.2 Estedama T (ZHFH ) H A ZILAERIZDUNT

LA T D Estedama LD THIZIIT 5 U A 7 VakBRGHE 2, % 3-21 KO 3-15
DOEVER Lz, Lol EBEORBRIL, AREETRICERT L TETH D,

% 3-21 VWA 7 v iRBRE ) (72 Estedama £E T.35)

BRI Estedama #t: Damman 1.3
2T VEREGET | Aramco £f Ras Tanura BHAT 2 ST O AMA T v ¥
ATy VR ZFELTWDBEMO T v MEICOBELIZAIMA T v ¥
67 %K2ton  FF 12ton DL EAALE
kR IRF ] 8 W[l tifeidEls (9 BE~17 Bf) | 5 HiE (1 H 19> 7L zikbr) v
RN 1) W5y - @5 O BEERh SR

2) BFHY7- 0 P g

3) ALELREL - BB OB

4) [l =iz @Eﬂz YT

5) Syt S LI [ETE 5y DR BT

6) Pkt éhékﬁ%f&@%kﬂ(@ﬁk >ohT

1) (B L. Bl DR~ T U T ANRT L A FUET A7, 132 7L ORI
MEARR 1AM & U <R,

©Chamber
-Capacity (oily sludge )
*separation efficiency

Oily Sludge

Hopper

Process Cyclone
Chamber  Chamber 200°C

Bag Filter

220°C

-—1 Screw Feeder

130°C

Steam
Super 500°C
Heater
[—

Superheated
Steam

Efﬂuent
after treatment

©@O0il, Solid and waste water
analyze quality and quantity
( material balance )

© Operation (utility cost)
*Power and fuel consumption

3-15 U YA 7 L ikBritl (Estedama £t Damman 1.45)
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U A 7 VERERIL. Labuan BI2H AT B A R— DO T2 OBREEFT T T I ET O
Estedama #-D T ~ix L CRERAITH 2 & & Uiz, H o7k, BifE Estedama #E23
Aramco £ Ras Tanura AT L 0 ZFE L CW A BT O R T v D& E LT,

AL, L HIZ1 T Ao T, KV 7L 8 IR DR D FEhi 2 48 7E LT,
HL., AMAT v ik, NEVMOEBNEZOLNDHDT, A—ry hOWF T Eik 1
W (GFE KRS AREE) EEER 2 i L, £ O E A2 BT 5 b D &
L7,

RBREE L, £ 321 KUK 315 1R L2 L )2, ROBEEZERT HZ L& TEL T
77

- Process Chamber O K )i&2h 3
1) 5y - E5 O 5Bl
2) WEY 7= 0 ALE &
- Super-heater £ DEFIED 2 —F 4 VT I HE
3) MLPEERE} - BB OIHEE
- Oil separator X°> Cyclone ®77Efzh=R
4) [P E AT 53 D RSy ST
5) Bt S TZETE 5y DRy AT
6) HEH S5 ER % DHEK DR 53T

AR TR S 7zilisy « R - K03, AR T POVRIRS T & FkOB 2 757T, 94T
IR D, ek, PEAICEE L Tid, BEEILBAUBEO MENEICE L T U&7 O TETH

ST,
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4. FMBRFF - BEF & DEHEEE

41997 SETERIZEITSH OSS RiFHBRICFRHME

ARFEEIZBW T L—7 Labuan BIZEBWTHEE L T\ 0SSz, o787
F[E > Damman Hi&l /M & 2% Estedama #0 T~ LT, VWA 7 Viklk %2 FEhi§ 5 5t
[[TRZvA= By

AR T ¥ OMFEGTHE % | Estedama #: & &R TERid 2 BT, Witk o&EI 3 HIZ DN T,
Wi a EIR T, B LITRLENAET, WEOEEIZOWTEENRTE -,

FhemZx, FRilCid,

- Estedama ® 4348

1) KRFEEOEDOI-DDT A& AOHS

2) OSS & odg A (i A FE F: & O Damman #:7 5 @ Estedama #0 T332 Dliidk)
3) 0SS i O (i H 2 Tt 2 O Estedama #1000 T85> 5 Damman #8572 O igick)
4) OSS FEHEADTZD O TIGBHN O (R, =—7 1 U7 1 —HER5)

5) OSS #%fiii & Estedama D% & D5t T3

6) KRR A T — DUl

7) FIHMAT v URMEIR LB AR IRA - VEEMEEE O (R

8) 1FEEBE DM (HfH)

9) OSS & fii D Hxs

- JFE BREE D /58

1) 0SS #&f D~ L —7 Labuan 7>% Damman #& % T Ok

2) 0SS i Damman #&7> 5~ L — 37 Labuan £ Tk

3) OSS i DRXE., i OB M UL (A SV & L TiEE))

4) OSS RfHax{E « Hliz Ll A LT F o ZFFE K OWED 72D 0 SV DIRE
5) SV IZLHIE¥EB~D HSE #F - EisfiE

6) AIMAT v VR OEUL L= - ER - JEkO 4T

- B HIH
1) FELEDT=DDFERMNEKL O FS O Eifi
2) Aramco & DU — 7 g v I OB{E

Estedama 1 T3513, BEIZ ., Aramco LD B % 52 1T AL CHEFEMILEEZ 1T > TWH DT,
LA T > ¥ OMERER A i3 5 LT, B eifF 2 BdG 3 2 L33 7e 0,

LrL, OSS#faMAT 2 Z &1, Yo7 77 EEHICE » T, BEIFEFED RO
fZBEANT D LI DDT, AT DHITHTZY GAMEP OFF Al 3 ML &l S vz,
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4.2 GAMEP 5> DEERERD = DHFAIEFIZDUVT

4.2.1 GAMEP H 5 Q5T EES

(1) GAMEP & D%

GAMEP ~® 0SS 7% DFF A HUAF 12D\ Tk, Estedama f: & JFE 8858 (JFEE H v vk
PAR—F) BRFETIT o7, YPNE, AR T v PO LD 2 & T, BFHPFETIX
HEEH TH -T2 DT, Y= v ¥ D GAMEP %54/ LT, 0SS & OE A 2250 217 - 72,
(IRTEE 2 Z )

B4 2 i3 2 b 5 OB L » THARIIED Z LN T 7208, Rl JHIEH (F5H)
FH O TT I ET TEEDRN E RO THETE TV RN EOBRN LI TE 2R
WEDAR L ATH-T-,

Fo. AR, v —o7 FHEKOIFE T ZAZ o TOERBKIZOWTIE, BCE TRV it
ETOFEBIFEELERBDO LN END 2 E T FRBAOREEME LT eWnE DETHE
DRFETH - T,

) HERBAEZ—DHA

FH e v 2 — 1 1215 GAMEP B ~DFiH 2 T2 & 2 A, HARDEREEE M
HARIOFAEF BT 5 W KO CE %L . GAMEP 8~ 35 Z & THERD FIAD
% & DRMEN T,

AFEICET HEREA DD GAMEP ~%0 T2 CEAERN L TV 272 &, GAMEP EB ~E
HL7,

ZDFER, GAMEP & L CiE, OSS A skiE Lz, yU v 7 77 EEIZH HHERN
B HHERIT, 0SS BN KIT T BRI L TOoMroiliE 2525 2 & 2 &, 4RO
HIFEIZOUWT, Preliminary License #FF A9 5 & OEAE N H -7,

Z @ Preliminary License (X, #if#]7% 2~3 - AF2EE D 0SS 5 2 tABRAYIZEES T & 577 ]
SIS THENHI 2L THo T,

(3) KFUPM &M 4 )LE2#

MEW B> DIRB & D 2 U VR B L 2 | REOBREE 2 > YLt RO )T &
D 3 YK A RS LT,

Z LT, REOREa PSR ONKFU (K%) & O EL N L2, iRl &
FIZX DL, YERE D Y A2 RO KFU ZEEICE L RN T, Mi%a 3035
TIFFR AT EnTERVWEDRMETH T,

% Z T, GAMEP 73, BIZHRE LT 3 20D —>THHH Y7 7 7 £[EH KFUPM
KEFL D PV EFERE L, GAMEP ~EHT 52 & & LT,
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@) EAKVGSAEUR

3.3.5 THIR~7=A, 4 [nld Preliminary Liscense DS Fft & DRGNS ZE L T, A%
EDPET LIzth, KFUPM 22 b &5 08T « SRR R 2 ool CtEAR) 72 OSS 3 DR E)
BT 574 B RO, M EnsZ &l b,

0SS #fifi TlL, RA T —ROPA— 83—t —Z —[ZBW\T, BREEPED 2133 ET D2, %l
DIAE TR 3 2 KT BEREE D I PET 2133 E L, BAETL01E, £ 60°CRED
BIFZAR DB TH D, T ORFZAKIZM A BEET 2 AReEDN H 0 | ZRRBREEENRS
ENDHEOIC, 0SS TV v o7 I 7 EETCRHBE#HZF I TE R, v L —VT7H
ARTCOFAEZITTNDZ Lid, BEETOHF RGO T, Y7 787 EETIERD
SR, FITEEHR YO K7 ¥ —XfMEZR L EOHREH L TWDICL b b T, T
75T DR RTE DHEIN TROEEBEN 2RI TH S O RMRIZER L TS RELTIE,
THAR 7T A B ARG TE 20089 03, BURAREELZFEHT 5 LT, —FBH O N—R
Mo TNB EEZLND,

A3 AFRHDHELTICDONT

REEOEEMDOERME T, BB L OB ERL L THEELEIT) ZEE2MELT
WHTeD, AR~ BARFEOHE LRICHE L TR 21T~ 72,

3B THDEIIT, ARSHEHRL LG EOHELRIZOWTIZ, Rl e fifili e
WEBZ LD,

LinL, HEFEELITOICHIE->T, BUGTOAMAT vy Va2 B 7T 05608 %
SEETDHOT, Bt e LT, B L DGRERIL L, FEE R EOREHCEM R E
Z BIHAR S AT | WA I BN - R RO 22l 2 o oS Y 3 5 Z & A ARE Lo FE P
AT 220, KOVRWERIRTHD EEZTND,
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5. /RMEAREARIT—Y L 3 v TEDORE

517—49 >3y TIHE

AFHEICB T AR R, ~ 1L — 7 Labuan & CTO %M O Arameco tHh 5 D% FEHEHE
W OMRIHTAERIZEES < 0SS BAHIC L HATMAT v VOB T 2 HE# HNE LT,
BEFEY P TH D Arameo fEDOBURF IR L CU—2 v a v T ERE L, LB T —v
a v ETHoTz, TORE, AIMAT v VOMBIZETIH LW ekt AL H Z LT, Ras
Tanura AT 721 TlidZe < . HEEIELSE (Drilling Section) 722HDOEE L H Y | 2SR TS
EEITH Z o,

Tur T hEFRSLIC, HEEEELS2ICENTIVRT,

F 51 U—rayrFrualIn

U—r gy TAW

Ras Tanura #LHATE RO G AT v PV YA 7 DN T

BAfE H 2018 F3 A 11 H (H)

BA 1 T Aramco ft  AtEEEE

3H11H

IR i s T ANE

13:00 ~ 13:10 Aramco, HAMI, ## (FHAIZ. FFIZ Drilling Section)

13:10 ~ 13:25 JFEGroup X% AR T v PALBRFEFEIZ DN T
JFEE o U7 7 X5 Al 52

13:25 ~ 13.30 BRERE

13:30 ~ 14:00 FHMA T VA 7 VET (0SS Hiff) (22T
(BR) Fmzox— HiffEE N 2

14:00 ~ 14:30 BRLE
H g

- BUHET COAMA T > P OFAERELEILIH O Arameo £ETOFFHIHIZ
DT

*XFER A MZHONT

Aramco £EA

- FriZ, OBM (ZPHT 2ALBRO FIREME & | FAEGFT A HUZ ASAE L T
0T, AT ER D 0SS 5%l (&34 /L 0SS) DOFIH AIEEMEIZ
DT
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#£ 52 U—r gy HESE—E

K4 P« Bk
Saudi Arabia 1|
Mr. Nabil Hijazi Aramco, EPD (Environment Protection Department), Project Engineer
Mr. Abdulah Al Aramco, EPD, Engineer

Mr. Ibrahim Al Sheyqi

Aramco, EPD, Env. Engineer

Mr. Tamim Abdurahim

Aramco, EPD, Env. Engineer

Mr. Abdulatit Al Salem

Aramco, EPD, Land Protection Engineer

Mr. Salem Saad Bin-Mashni

Aramco, D&WOSD(Drilling & Workover Dept. Technical & Admin
Support Group), Env. Coordinator

Mr. Ahmad F. Rahman

Aramco, D&WOSD, Env. Coordinator

Mr. Shaun Estedama,

H A

B JFE BREE (BR) HREPARASH BAXHE
HHOEE JFEZ V=7V 7 () o7 7T 5
Ny EE (BF) 7a 28— HifiEkE

Mr. Aljuna ) TuvraXk—<lL—>7 THFE

U—7 Va7 OEEEERKL-1IC, BESLEROKT %X 5-2~[X 5-3 IZ/~7,

5-1 2REATH
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4 5-2

‘Copyright 2017 © IFE Kaskyo Corporatin Al Right

X 5-3 JFEGroup & 71 A/ X—%ED % FK

52 RRMELESE

(1) BRAKRE

SEOI =T 4 T HBET 2 Z LITkT 2L L AREOBRE 2T LT,

(2) Aramco #&¥ (BIKMNH 5 EERE)

LAHMAT v VHBHEMRICBEAL T, A MR ED LI ITHR>TNDEDOMN?
% LT, Drilling Sludge (OBM & WBM, #flZ OBM IZEL T) DOAELZEIL T,
) BEICEROEMRNED LS 72bDTHDLDON?
i) = OMEEFfE (0SS) 1%, Drilling Site IZITVWMEHT T, BEITE 200 ?
i) 72, DEEL7Z b0 ED L D Atk 2
HIZEH LT, EFICHBER DV | Fn LT, 70, TORMARE XTI T 5 2 &2 AlEe
THDHLDN?
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R BHRAST YUY AT IILONEBEMIZDOLNT

HEMEIILLTO LB THD,
i) OSS ¥ A7 ADOEATH 72708
i) Estedama fHIZHE A S U2 BEIH A E ENTW A A T » PO & OSS ALEER i
Z WA OAFRRE /1512 T

FREOFHERITK LT, L TOEEE MThT,

i) OSS BTN T, AMA T v VR SN HHEIZOWTEMZAH Y | LA
DARKIR E AL L0 EER A D 2 & 2w L7,

i) ERICER D MPIERICOWTERMA®H V| BEiEF OS> & LT, n-Hexane flitiiz
L DOMTRERZHE L ORLTWD LRI LTz,

iii) Malaysia Labuan /& T OBM ALPRIZRI 2 EAFICBI L THERA H D . HEKDOKER
SLEE I REZ2 OBM D KKy 2, WBM DALER D [ EM: 72 Sl >\ T, Hiak 217 - 7.
FEBE. Drilling Site TH4A L TV % OBM X° WBM 7% OSS TE D F FABET X 25 AlHE
PEIZDOWT, BERIHEmREF LT,

% 7-. Drlling Site ~0> 0SS OB E K OHH TORENCSW T, B2 H 0, H27 £

DEIFEE DB Z A RR T TTo72BRIC, 8XEFLT-E/ A /L 0SS OEE %5
L7,

@ I—=9 a3vTDFEED

FEARIIZIE, 4Bl Estedama 11 & OFEFRIFZEICEIT 2 IREIC OV TE, BUROIEERR EIZ
b DHEFK7D T, Aramco fh & U TR BB 2R3 2 & (3o 72,

LU, OSS (X DmBEEAIN DN AIA T~ Pk WMoy - Koy - BURIZ, DBET 2 2 &R
EFEIZTE L0 THIE, Aramco tHE LTRAEL TWAAMA T v VOMBEEHTE LTH
HTHDLHML LN E NS Z & T, 0SS X B0BHAICIE, FERICHRZ W &
2T D,

A% 1%, Estedama £E0D THIZERE L 7= OSS 5¢fi THEEDHE OBM D YU 4 7 Vil 5
Jiti o OV DfER 5@ U T, OBM KON WBM ORLEL G EICBE L CRigt 2D 2 W Em &2 R L
72

Drilling Site X, FHUZEZHEIEL TEY, 4 L7z OBM FEA4EM T 5 2 2 MIKEIC
ROIRNOT, FAE LB OB SFIEZRF L TWAH A, @)tk ® < Aramco
fhe ULCiE, @A REREINZHER L TWnDH L5 Th D,

BEIZ, EAL IHMEDORGFTETET LTV DEMTH Y | LI E L TERTWDS DT
&5 Z &7 Arameo fH & U THERR T & AUE, BATEAICBE L TE, AimE IClEt 2352 &
LAREMERHDH LB X TN D,

BiX, 2 A MBI FER DR L, ED LD RFEEKHIZHEES D D0 Arameo 1L
HfFLTnDH 512, OBM FEDOAMAT v VB ZHEHET 2 Z L3 TE 50020 T,
Aramco 1., Estedama %, H Al (JFEGroup, 7'& A/3X—) D 4L THENIEK TE 5T
b5,
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6. SRIRAIAEME D ET

FELIZAHA T v P OMGHT (3 8-14, # 3-15, % 3-16, # 3-19) KU 0SS #xfii
HENEE (F 3-20) OFER KON Ras Tanura BT OATHA T v P ORAEEITEOT b U RRE
b5 ENH LN o TeH, BUNMET O OHEIE A T » DHRCIEHEH I, BElCIR
A LR THEH T2 & W O A RSN O, UWOFEFE A RO L SIZEEL T, FHE
PEDRET AT > T2,

a) eI AL B SE KR i P

HL{F Estedama fE233EMi L TWA BV R ZAEFLEDE F T, Aramco 0> 55 1T Bl o
TEBEMM BB LT A T » 2% 0SS 3t CALEL AT S Z L 2B L - FEA iR
E LT, FERAEMELZFHMIL T, FOEBMEICOWN TR Z1T 272,

72%5. Aramco thiE, HERUMATOREIEY &2 AL CHERRT 2 2 L2 aiE (e FEICBEEE
ME BRI LT THA~ER T2 2 L2 RT5700) ERoTWnH7dic, AE
EFPHIE, BET S DOFEM % Estedama +h0 THTZIF VW5 & 2506, B LT
FEM ARG T H L ZAETE, FENFRHM L L THFENTMEZIT 72,

b) AIlA T v VA REMRFIEM (Y1) 2 3 7 )

Estedama tLO BT RAET VORI DD, AMAT v PEOE O LT 2% 0SS

A HAMTH FEMICONT S, AraEARHi CHEERRE 21T o7,

FRIE FSa7n5EE
L ——
Aramco ™ [EUH
| FAL
> 25w [ OSS [ ER (8 1)
Estedama || | _>HF7K
7J'—7°(;/rt v b L mm s maus
FRE D
— —  BER > ERth —
E*iiﬂlﬂ ..................................................................................... ;

6-1 FFEMMFHIFAKL ) 7 a T (4% OFEHA
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7235, HIE Estedama t11%. 4E[140 15,000 F o DFEH (2T v V) 2% AN T, &
BB

i) B L 7= MO RRGE

i) DEELIZERD AT » 7 7 — A~ OIS ALER

i) 27 L 7ok BALZE RS I 31T D 2K T AL B

EWVIIBE AT TR Y, TOEEICBW UL, Fl L THHBREOIGEZ EiFTng &
HEEIND, LIER->T, 0SS BiEABEATLHZ Licky, BRI W IEMELA M ES¥ 5
ZENTEDLMME D, BEERIO fREMED A L [AlkRIC, EERRFFREE 725,

6.1 EXIREM

6.1.1 EEHRE

0SS i DAESIL, £ 3-20 L 0 ALFRRES11E. 285 kg/hr Z £ L7z,

0SS B DEESL, IHTENGHEE LIENRX—R72D T, D LEMER T, AWAT
v v 280 kglh OALBERET) & LTz,

I, BEMALEERZE L LT, BUEZ T AN TV D BRI A B 2 A1 & L7y, BLEM 7R
& LT, 4R 20,000 b BUBLOBEIMSZ A T OFIEMR M 21T - 72,

BERERVIGIRESFHLE
Estedama 1D T OHAFE 0 A2 % 6-1 L O 6-2 12737,

# 6-1 Estedama £t T35 D55 OF LML O AFEIMEL 5>

i)  BEmE AR 20,000 tly
i) BEMEAE 30 wt%
i) A7 v UVEARE 30 wt%
iv) KoGAE 40  wt%

7% 6-2  OSS i O L O ESRIMe &

i)  OSS &fiax &A% 3 Unit

ii) OSSHE 280 kg-oily sludge/h- unit
i) MBS H 360 day/year

iv)  HEREDERERH] 24 h

v)  BflR 96 %

ERESRE B DD K 512, Estedama D3z ABEHEALIL, 20,000 o &5 &
ZUT DN O AT v VOFRERBELZFHET S L. £6,000 F o RBEIZRD,

£l AT v VB RN T 5 0SS i OBE I, 3RKERET H I LT,
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280 X 360 X 24 X 096 X 3 = 6,967,296 kg/year

L720 OSSEAHAEI & LTIE, AMA T » 247,000 b o DM A FHIAD 5 DT, 0SS
iz 3ERET DM T, AMAT v DML 6,000 T, FEMLZHE LT,

—J5. OSS fHiIZ LD AMA T v DB FEIED H O FEMME OS5 1E,
Esetedama 1235256 L TV A BN S O 0SS BRfEALEET 5 A A T v VEN O E &
NAEIHE T, OSS BRIEHEST —FROAEMIFK) 7,000 ~ AT, FEMIG AT - 7=,

6.1.2 =M

(1) EXMEFEDAIR

FEMEEZFET D LT, BMAEEYE - AT v VOB EE @RS L L TR
BHAZER63DIIICRELT,

* 6-3 FEMAFEOFNIEL 2D

1 | AFEEICBITDHDERELR 40%
AREEDOFEWM 10 or 15 4F
1 N4 35 1T 10 4
2 | ZFEEEFRY D JFE TR LR 3 1,800 [/ k>
WA fE A% AR T v VP 10,000 [/ k>
JFE I D R S Ak MFO it ® 60%
3 | ki BEE OSS i 2 7'a Ao —4 AR
0SS f#rax fi i M4 3 RURE 8
RAFMEE | PhR - XA 3.0 % GRiHE)
jeit7] 1.0 % (&)
4 | RRUEHEIE PR R H 1.0 %
Mgt T v 7% 2.0 % /3F1
Bisg (GEABL : HRAEZED) 200 %
Bk (P — b Hoosy) 25 %
NEEAFRINE (Bl @) 1.0 %
N E AR (& BERR) 1.0 %
5 | Zfh FHESERE (R AFE) 6.0 %

ARFEEONIEMAFET H LT, AIHOFHEZRET H LT, TR LIS EERE L,
FHEMEOREZIT > 72,
i) 72 RIZBA LTl BEMOOMALBEMEAS 1T, A IC K H1fiks (Estedama fLDFEHE) &~
— 2 & L, BUROMiEE O P REZ F 72, (AL, 34FEEIC, kO B LETT-> T,
5%DAfiks EABHEOND DL LTHEEIT T2,
i) REZEDOIE EOBEERIR TH L BIGH O IRFEMFEIZEI L TiX, OSS i&fiiZ & v [H
INE NI LTl X 3-5 ITFAA 725 - MFO i - 889 O AT RS FR A2 DG S 2 Tl
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JitiE LT 2% MFO JH D 60% & L 7=,

Fo, ZZEEORIMMERE OZE K E < IS IG U772 AR FE AR S K&
SEFHLTWDOT, JFRHE 2 BT 2 B 34T & Fehi L 7,

7ok, He DEREEETOBE L 72 ICES LTI, Estedama 0 SEREAMIRS 2 X — R
VAR & 7% E LT,
i) BRI, RAEAKED 80~90% DE & X—A & LTz,
iv) BRIEOEHRIL, Yo7 7T EETIE, BEEERRNMENDOT, ZE LA
bl
V) VT T ET ORFREEIL. JETRO Dh—AX—I% 00 ORFIFEREBEICL
T, RFREFE, &F) B, AEBEMELRE L, 2k, AEEMIEL TL,
SEMIZ 2% DHAM LA RH D LD L LTRIAEEIT -T2,
vi) HHEOFEEICHE LT, B S— b SET S AT 2 AF L TE
M UL7, (AL, FHELKOEBRROFMEMET, BARERRED L5 L FRE &

RE L CREEITo T,
vii) FESIOFEBEIZONTIE, AMPEZRIEFHE L THWDEDOT, BED6%E LT
MEEITHo T,

(2) BEhARIEE E ARG EEE 2 BY 3 4 5T

1) B 2L 12 1 B4R 5

NIRRT RS 2 60US$/bbl & L C, FHEMOHE 2 EN L& 2 A, FEMBYIHERE T
RFLRDHMR, 2FETRFETE, I~ FHICRERIENIZERKE 2D . 2 O%FIR
THO TN TH DM LTV, BEEIE, N EHSCHBE OB, 2RI R
WD TH D, FAEMEORTET., JFMIIZ Y 7 LIEHE TN EZ B> T2 0T, B4
(2 & D RHIAS DB 28 VA FE RWVIRILTIE, 2O X RfER LD,

Z THEEORKIE R MRS OEBY 5% bl < LARET D & FEMEOFRENINEEIZ 2 D
DT, FEMFHEEZTDHLET, "TBERELTNWDLZLIZLEDZLDOTHD,

PRI A (IRR @ Internal Rate of Return) 1, SF3EFH070Y 10 fE D5 (IRRy & %) 10.6%,
HEELN 15 FE DA (IRRys &) L 14.1%I2 72 - 7=, FIFAEAM{E (NPV : Net Present Value)
OFFEIZBNTIE, FEREOS THERIZT T AR5,

AT B AAEE 0 JF TR 50US$/bbl T - 7273, K 10US$/bbl flits 157252 1) 7= BIAE DR
DUZHEW T, FEEIZNRVICHDZ EAHA L, o=, JFilfllikg 23 50US$/obl
225 TOUS$E COHIFH CESE) Lo HEIC, FEMENED L D IZET 20O\ T, A
SR EAT ST,

ZTDOFERZ . 7 6-4 12 IRRy LTV IRRys %5 ToRd,
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# 6-4  JFIRAEE DZAKIZ K D IRR DL ST

JE AT IRRyg IRRy5 I EANEINVEES: S
(US$/bbl) (%) (%) (NPV)

40 0.3 5.1 11 4H

50 5.7 9.9 8 = H

60 10.6 14.1 74 H

70 14.9 18.0 6 4 H

7% 6-4 DFERN SO L 91T, FHHEHR 10 £V T, IRR15% UL EZHIfFT51C
WL, ARFZESLM T Tk, JFUBMR 70US$/bbl L ENRMETH L Z E¥bond, LiarL, 2018

LN A MFICB T DEMOER T o AR EEEZH L ZE LT 70US$/bbl LA

EOMEITEEAIATL Z LN TERNEEZOND, RRIROREME L LT, FUhk
US$60 FREEAS FIATY Z & AT DR ABFURMMK L BEX SN LD T, N—A&MFEL LT, K

ThAfiRE 22 US$60/bbl & L T W 72 % F2EVERTA 2 92k L 72,

2) [RiHffit% US$60 (BEAKM) TOERMET

JEL i AfAS 60USS/bbl D4 DS
FEWM 10 FHICB T 2B SR EZ. X 6-2 12737,

HEHRAE, #6517,

# 6-5 HHELEFHE R (FIHMES US$60/bbl FKF)

BN 5 H
- 14H 54H 10 [ 15 4 [
2019 4F 2023 4F 2028 4 2033 4=
e b 138.7 140.5 144.4 146.5
LA T » DL 36.0 37.8 41.7 43.7
AT 102.7 102.7 102.7 102.8
SR 153.4 121.7 1111 117.2
FHE 45.1 47.0 49.3 51.9
ety 18.8 19.8 21.8 22.9
e 5.0 5.3 5.5 5.8
Z Dt 21.4 225 24.3 25.5
LENEET 90.4 94.4 101.0 106.1
A (5 50 48.7 15.9 0.7 0.7
B 11.8 8.9 9.2 9.4
Sonll 25 1.5 0.3 0.0
[ F 63.0 26.3 10.1 10.0
R4S Al146 19.8 33.3 30.4
Bia 1.6 2.8 2.6
GRS AIEAY Al146 18.2 30.5 27.8
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#6501 HbND LT, KEEIZSHEICSUETICBOTIL, A%EECZ0M (B z
L 7= ER DO HEST ) ORISR AN R & V20D 12, SIS 7%k 18 A8 s U T
TONEOERBPITER L 5, FHAEORER, 9FHORFEFIZEN BIEHHMERDHERKER-
7=

AREEEZZDH BT, Al CEEIEATREZRFEIM & W D JE CTULERZ ZFE L TV D T2 b, At
Bl 23, B ARIZH AR TGS < 72> T b, UAE SO 1 HEEE TOFHEIZ BV T,
KLPRAMAS A, 0.15~0.18USD/kg & W S #ifHICH o7 Z L 2 E 2 D & BEIZZ W,

—7J5, Estedama fhix, BEiZ, THAREE T L TEBY, AFEEE2FEET H LT, Lo
B LR (CF%T, BERM. FhEi oIt R HtEfh) %2 8o i3 5 02
I DI, MR ARWVZFERMIC BV T, FEMZHR T HER R o7,

o712 L. BEFEM R EAM AN ZE N2 01T FEEMEITERD b DA, FIFKEES L Tid, 6%
RN L _ZH LD T, HARBEFEELE LT, EOLHITY AT~y UE{THoT= LT, FH#S
BT DN DONT, +Iat a2 35 2 ERNAETH D,

H AR D BEFEM BRI OYGA 1T, PEEFEE XM & fiks L, T OZITm# I RE
DN T A B TR ERE S, MR ICB L Cb BB O BLITE U T, RSN T
M EELARECTH HHAN L, Lo, ATk, —B0cdet S 2B (4
B OSEBEM) I ARLEZITV, 2O, N EFEMT 55N TH Y | FEFY BT O )
28— LTV, BB 21T 5 FEE 2N B CAMLZITo CHILTE D LV D &
ENEBEENTORWAREMERH D Z NV A7 ERE L TEZLND,

el

.

4%

X 6-2 FfIMEEk (10 4R



X 6-2 Db d X HIc, REEIT, AMAT v P OB )25 AEE &5 E T, =
2 R D 50%I8 % 5D TW5, 975 #E L, Estedama #OBLE T A2 — A2, HEREHZIT
HRHETHE L TWBDOT, HHEBEB IR R>TV D, ., BELV =R ALF—a 2 |
DLENTEDIZ, B2 T L0 b AERBEDEMINFER > TND, UL, FEF 12
A2, ATV ooy MREHR 8% 80%AMikE T » 7S/ 5 L ORENRH -7 K 51T, 2017
ERDIE, ARICRFEREEZH LED TWD 22 TDICEBEB L BT, SkicEEn%
TS Z ENEETH D,

AKEFEEOX vy v a7 —0OREFERSK 6-3 12757,
BWEEINZERTHDIE, FETERTHY ., 104EMD IRRpIEL. 10.6% & 725,

300 A IRF5E T 10 4EH
200 1
=
R 100 — v
Hm
0
-100
-200 i B
s IRR 10.6%
300 PHEIEIY 7 4EH d
mRERE mEEXy vy aTe— afiEXyr v ava—

X 6-3 FvviaZu—DOHK

3) MEST (MERE. WIEEM)

FEARSMCHK LT, FEMICEE L 52 5 8F & LT, ik oL &z X5 EI L7
MOBMET D, —FHER 2B TRIREMEN RV, (3 6-4 1)

WIZ, W62 %HThnrdEic, EEI2EHHEBIIAEE L FEETHDL, TOMDE
R, B U 72 ER O N AL e DS KR53 2 D T2 O C, BUIR TIXRIE 2 &35 212
SWEBEDbNhS, £, BEY 77 I 7 EETIE, SFREICE- T, AV U R ED
KOE 72 {RFE A O EF503 RIAE TV D O T HEEICE U CEREE /i 2 ke Uiz, — 7,
FHEIL, WINTBE DX FOEBININEBZZ LD TR LT,

¥, HEEIL, +50% K TU+100% D EFH-0 2 DD — A & kit L7z,

BRI, ZREHEMIZ OV T, +20%., -20% DO#EPH CAE) L7551, EOREFEMEN
BALT DO T HIRE ST 2 i L7z, ZO/RE, Zh sk 6-6, £ 6-7I1277,
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#£ 6-6 HBKEHEMOEIIZT I D IRR DRLESHT

A&t % N2 +50% +100%
IRR o % 10.6 35 5.5

#* 6-7 FHA T DAL D Z{IZ £ D IRR DJEEE /AT

AMAT v )
% -20% N— A +20%
JLER = A |
IRRg % 5.6 10.6 15.0

# 6-4, £ 6-6, MK 6-7 DL OFRERN D, JEIHATFE 10US$/bbl DG T IRRo 23
5%FLEE, A&EOKIEZR EH (50%up) TIE 5%5, AiHAT v ¥ OUEEHAOZE) 10%
FEEE T IRRyg 2 2~25%FEE ., BT 5 Z L 3bnoT,

P> T, AFZEITI AL EEX7//@m@ﬁ%@%@m\$¥ ICRESHET S
AIREMEN EWWZ EAVHIB L7, AREICE L CiX, EBGRICIKGFT 5 & ZADBRRKRE VDT,
L% ORFUEDHERIE ST, EOX DB T IDEERT HLEND D,

4 )R %

PR, JFURMMAS N K& S BB L TV 5D, T OMIEEEIOJFIK D —> DK & ZRBKE, KE
T — LA INDERETH D, JFIIEE US$50/bbl % TE 5 &, SEEMEN AL LT,
é%éﬁﬁ&#ék%wénfﬁb\ﬁ%ﬁ%mmwwwu&&%?@kbf\wwwm

ﬁm?%%%<%®&%ianfwkoﬁ£ . OPEC F&IEIC X A iRBEIC L B, FEkaN
TUADPEEITH Z LIT . BLAEJRI RS 1L US$60/bbl B3iA T W%Lfk@ L%

E%ﬁ\ﬁ%ﬁ%i\U%%NNMNT?EL%O@%%T%éo

E BT, KEERIOIEFAIHE D PREED OE &5 & EiFo#h &, KEICE T 5H
FABREE DB, EE 7~ 7 aRF 2B AL S D L9 B ENERTH Y | [k
PR AR DIEEN & D X BT 203D 2 L BIEFICHEHE LVIRILTH B,

S BT O AT 0 R 72 28 B SoRF Rk O JFHAS VB L2 [T 72 RS & B 722 B SERR K
ZHELAEN RS EEZED TWD R EABETHIVNERD D,

Z 0L REBEESCENFEICER LR S B ThH L I T o H— N —
MM ITE R R DS MR A B IR T ERAIEFITIRS 22> TV D, 18- T, BLROFEMRERI|Z
EVRAELIERT v POFT B i 4 B E CTRAINGEANT H 2 LI L DB 72 67
PEZREGR L C, FEIEREZBIET M LD &, BUR, DURFER STV DB OF AL
Kz L VEET DG FRICHRF 21T > TV D,

F7o, FEMEORmEE RS FURME & LTk US$60/bbl LL L, 4FF L < 1Z US$70/bbl
UENREELWEBZZbNDZ En, Himid, AFZEISHEH L7 0SS il 1 54 Huviz
AR U, 1 A THEEMEIT-o T LT, AROBIFIRIZ /LD T, MEtzbism L <
W5,
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Q) BMRATy SNEEEREHE (B9 a3 TOHERE) (T HFHE

1) BHRA Sy SRBEEICE T HFEXRMFE

WIS G T a 7ad LCGGHEZIT ) BHE CTH -2 aim A 7 v DUHE O FEMEECTH
%73, BLIK, Estedama 1O FEHAMIE, UAE 28 O 1 HEE[E T O ALEE EL{f (0.15~0.18US$/kg)
LB LT, 104D LR &\ ) ZFEHATT (56~65SAR/t : 0.015~0.018US$/kg) DK
Th 5D,

ATy VNRE SN E WO TR TOHEH & o> TRV | RIS LA ON, E0
REZ, AMAT v ORIl & T 20T KRERFFETH D,

FAT v DB A BEMOZFEEMZ O F £ CHEEMZHE TS Z L3, BEFETIT
RN EVRLGITIE SN D, FERRICRE L Th, FEERTRWZ EBPEICR D720 TH
277,

ZRELTZBEIE, MU L7, KEEE (X7 v ) O30T, EEIE, X7
VT 7 — MMITHNBE AT > TWAH DT, AT v VOMSAVRRFEHMZ, AIMA T v
COMBIZFREME LT, HETLII L E L, (E6IITHDHAMAT v VOWAEEAM
% VN7 ALPR B ZE B L CREERD

Ll ZOEETFICBWTEFET 5 £ T S EMBMETH 5, BHIORERE D
B EHIIIERICE LWEETH S, 270, Frvvia7o—L LTI 1R LY
77 AT D,

COFEFTITFEL LTRZLLARNO T, BIIEEL OGRS FICLHFET, ABD
URIET 25 & 5 25bGTidze <, HilfBIRZ1T-> T, BASIZIREL T, FEEZTHI L%
HELT, FEEOHFHEEZITo T,

DFD, BN LDONBITIREE TS, o/ S— M —BFHEDHL T, FELES L, Mt
E LT, FIKR OB SEDORLE IIEE 21T ) Aite T, FEMEOFHE % 566 L7z,

T ETRE (5B AHIRLTOIREBECEEM AR TS L IRRp T9.8% & o7,

AROFZEFE & RE S RARDFHETH Y (10 FER OB = % ORI LLEHRETH
D BINBERIC X D2 FESWOENL, UV F— U nIERICP < ZOFEERETHEFESH
wEMTHERE AHT I L3, PRV LW LB LT,

Z DT, FEMFHIICIBW T, TE L TW iR O 2 BORFRERE 5L, Z 0
AT DHLBRESERUMICREY LTI LR o 7,

) UROE

BEAFD U A7 13RSV OB B IR LT b D AR CTHY AMAT v
VHEERADO) A7 L LT, SSAEEM (RT v YT 7 — LEEL) OXETH D,
B, ZOMNAAHEAMIE, 5%, m< DI LIFTHoTH, B<RDHZEFEXITC VD
ELbhEnzid, FEMIT I RAIHFLETLHMTHL LEETE D,

‘T, WMPTICRBIT 227 v VRABDIKBZR ENEZOND, T, SRIFEHOREE
{EA e, B 2 3 DKL TRV T v o FBE PR ST, K0 BEh o
BEZED D LI BT O TERAMFT SN TNL Z Itk L ZABRREVEEZ LR
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HNR, BURY T T I T EEOBALEEESRTORINOLEZ DL L BEKRE R A7
72D EIEE T,

6.2 IREBEARHIBR

AR E LTEAMA T v P E2ETRREMO Y Yo 7 BT, 4ER] 20,000 k> DFE
MOV WA 7 MW T, FE /0B 6,000 2 & 0SS &7 5K 2,267KL DA AU T &
HEREEND, 0SS REAEIETHHE LT, RAT—7 4+ —27 U 7 MEOBRELE L
T, 1,000kL FROEHAAE T 5 Z &1272 5,

OSS &&fICR > TE X T, MAEITEZ DA%, £ 1,200kl F2E O A Friz 2B TE 5 Z
Ll s,

0SS BEffIZ L oA MR T » OB, Z DRI L7z{liZ MFO FDO#RELE L CTH
THZ LT, e mREL Z T D 2 E R ATRE L 72 D,

F 7=, Aramco £ & ™ Workshop T, Aramco 22 B DF#HR E LT, AR AT v PORAE
miX, K& (7T00~800 /7 k) EDIEHRMA L6 4, 0SS iHEFICL D AT v U8
MEOMOEIIE, ZRK72DEOMOEIUZEBRCE 28RS 5 2 EnbhoTz,

FRlZ, v L —37 Labuan & CHFELDOXIZR E LTV 72 OBM OMHIZET ¥ 2 ZEE )R <
BV, OBM DU H A 7 )VEREGHTITO Z L ~DELENEBS Ho T,

FNA LD 0SS i L BEICFREH A TH V. Ras Tanura BT DRAET S AMA T
O PDIRDE—/F > N THDHEEZ TV OBM OMFLD 58, Bk E L s L o i
oY Wy

F/3A /L OSS LEEIZ L 2 BT DAL ATHE & 72401E, OBM 5 OO UFE S ~ 0D JEH 3 12 7
% CO, PRHHEDHINEFIC L > T, BREAMKBIZ D723 2 rEEMEA @V 2 L AV L
77

6.3 HEMZRME

AFHEIL, Damman TR D BEFEMALIR AT 5 TEFIHLOBEE THNIZ 0SS &% & #i 7=
\ZE%E L. Ras Tanura SHAT2 S L CTUERZIT > CWD B (GAMAT v ) WA
BB EOUFA I ANTRDHEIIC, BEETHILETHD, 6> T, 0SS & JEl
BREE~D BN BUR DAL i U CL SRR EEZ KT T 2 & DRE IR WRY 1B
T, BP0 7 L—NIRELRNEDEEZIHND,

7p¥s, ARILZEMMIE, Damman MABSMIERE TR Y, A 1km BREIZIEL, FRIE
Sk ) BT | HUER E OSIT AL ER N EEZ NS,

VBT s 3, TEMMNICH D OBEFEYLH St L Ol GAMEP 72D DOFFRE
Al FREE DR EBZZ DD,

728, U S L7zl R C X 2 BEEM AL PR S A O RS0 T 4503, Hililkic & AU X BL/ERE A
LTV DBREE U ARAE O & LT BEMICHERIAT A2 Z EbRETHY . U A 7L
MR DA D HIVD AR 5,
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6.4 IR AIRETE D ETA

BUIR O JFRAMRS 60USS$/bbl A Tl BEMALEE L 2T v DIHEZ AW 7= HEREEB VX
FEEDRDHDLEBZZ LN, LI, AT v U EE AT LAEE L7 (5BfEh) %a”:ﬁJi
5E9 %5 Z LiE, 0SS BHCA T v VAEE A NEE L L WHEFETH Y | Estedama fHiZ
> TIEHBEFEEOFHHETH D,

Estedama fEOEMIX, OSS A EANT D Z & T, AL THMH 2T KA T7—
CEFFOZ LT XY Aramco fﬁ:ﬁ%@%%ﬁé‘fzf BEMABDEFEZILRT HZ L TH D,

— AT v VABBEMTHIL, BIEOZFEHAMXIIA T v 7 7 — L~ OIS ALFE
fli& OBFT 52 & aRHEE Lo FHETIE, WM,

ZOWMEOBREEZR LT, A7 v VABIZET 2 FEEN EORE CTHILX, LA TH
HEEITHO LN TEDLNE, Wi T 228120 E, LTS,

AL, BEMALER 2 5 A T2 F 3B U TR MEITER O Do 03, FEH L LT, BEhl
B OS2 FEHAMG Y P BEAGEENC LT, 10 0D 1 RRE L IEFITHR L TH DT/ E W,
GRS L CTHFEZIT O, DESHHELD/ NS N E WD X 5215720, LI2hi> T, FHEH
FEDYERD LD % F Tl 0SS B DIRTE X IE L v Z L & EATHREIC B A2/ -> T, F¥E
HEEAT > TWVE | FREREVIC, FEHBELILRT DB T, EASMEZO TR Z21T9 2
ERBRYTHDLEBEZDLND,

T UT T ET EETOHERES ADRKOREEET, GAMEP |2 & 2 BRE AT RIZ /25 & |
BUREZ TWD, ZOMMEZEZTDH L TVAHRE T, GAMEP 75 OFFRATELEIC ST,
T oL, DL IR D,

F7°. 0SS #&filL, WMEER A > THMAT v V%, M. Ko, BESD 3 2125
H7uavATH5, LinL, GAMEP 7% 0SS Dk TFETH 5 Koy BfEsE %w%@%m%
FRE LZPEKICBEAL T, TRtoEA OREEREIN TV D,

FRlZ, 1) 7205 8) X, MAEHHET, 9 1%, REERT v A2 L TRET 5,

1) NOx

2) SOx

3) PM25

4) PMI10

5 CO

6) CO,

7 HAAAXT UM
8 TI7UH

9) 200 FEHEHOAMIAWE (KFEEDa U FANERILEY 2 %E)

1~9 OIEHIE, BEAWFEL LI, BB TRASAZHET Az, B TR THN S
HEREWEZE LA L EHT AT DICERESNHEE Th Y KRR L D7 F 3 CHEH
ENDAHEMITIEEA LWL DIENY TH D,

EDOXS W, ZOXDREAEZIITT 0 Z LTSN AHTH D,

CORREZTOEEZITIAND L, P UYT T T EEOBENTIIE, FEFICEERLA
FTXVUER T I UVEREENR TSI LIRS, TO LI REEOB VT, EIA
(Environmental Impact Assessment) %27 U ¥ — L C, FEOF A EZEHSTL 05 Z LiC
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BILT, £ToObRWNA—RLOESZEE L5570,
HRAEES LTI, BIEHEM XAV, RICED X 9 REERZ2Z T 502 BET S
ZLEMTERWET, FEEMREZFERTDZ & Z2RMT 5 L1307 REEZ2ES

L7ehio T, B S — b — {2~ DO EATRY 22 3088 4 320 L T B2 O FEA~SN
I D E D DL T LB TIIAT A 722\, T DE OB N — - — DT FERH
DOHFZ R T HfEE LTHEESAZMD L W) FIAZ A CTHERMALX S Z LA RET
bHLEERD,
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7. SROBNRFAGEZR

FHLATREME ORI OB b ELHEL L7223, A% DOREZEIE,. GAMEP 7O IEAR)RFFE8 Al O
BARIRIUCBET 2 Tl ORI D L ZANKTH S,

KKD B HRERTOIBRATOEENTHETH L0 E H D2

OSS Bfiii DEIZBI LT, Al HFFERZR IR D 72NN E 5 v 2

Bz 1E, ZREOEEWE OPEHHRIAHE S, EFIZEN S (LG OBEH D /e
WDNE D DIZONWT, BREEIE R FEMiT 25 2 & 2R/EMIT bNGE, BIE, FEEEE
Tl WEECTHDHEB XD,

B/E, EIAIZBI L C, 1Imil.SAR (HAM T 3,000 5 1) FREOBRENEEHNLETH
L EV D RN, GAMEP OFFRIHHMSEDE S L L TH I A TE WD,

A8l 0SS 5 D REEHE DR LA 2B LT, FEL Lz~ 1L— 7T ®DOE TiX, H
REFRRICHET A L OREIZENTE LT, BENEOHEHH ORI THSD, 0SS ixfiic
BT ARCBEAARR S RIET DR A 7R =8 — X —DRBEHE D A (REHT#E )
BT HHHICOWTIEMARTH Y BIEIET 5 Z L b E oM@, Zh b el
ZIZBA L TIE, GAMEP [3HICEI T 283 e < | K BEEEE DR KA AZBI LT,
FAFTF LV HE TCEBAUTRENEZ ST LU E o 7o CBfRETE 720,

—J5. Aramco thE DT —27 3w FITBW T, Arameo N B A T P OPEHHEOEH
PR BUE—FR > TWD 2 Z v D3RI HIRE e S 2 OBM X WBM (Water Base
Mud) DALEETH Y | 235 OALERZ DT FAE T 5 BLHC OALBR i O "] REMEIZ DUV T
FREPIRDL & sl STz,

ekt & 7 m AoN—4E, H27 RS EE R E VR F R EEE D [ Ry
TEIZBITDAMAT POV A 7 VFEE] ORFEIZBNT, 4 R TIZBWT AL
DHEEMRELEML THBY ., TOEIZ, ENANVZ AT D 0SS &&IHIZONTHREFIL T
W5,

ABIOT—7 v a v FIZBWT, ZOMEEFF- T, /31 /L 0SS i Ok FHRI A
BIL. BIEMICKHENFRE TH D Z LA RT 2 ENTE T,

FREORBLZEA T, AP ELIEIC I T 2 FEFEIL, KO X IITHEL TS,

a) Estedama £t & o3[ 55 3

i) e : Estedama - TOFEM M A T v ¥ —BRALHE

i) 27w MBS ;0SS

i) FESH : 0SS HffHRft (T4 v 20fkE) KOSV JRiE
iv) FENR : BRI O RS BERAT & 2 T v DAEE T ofEE

JVERAE B OFEHI T L AL
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b) Aramco £t OBM K& T8 WBM DALFR ¥

i) M : Aramco £ JEIH RS HA T OBM %O B gL B

i) 27> VAR 0 E/SA L 0SS

i) FESH : OSS HiffrtEfl (T4 v 2ADfkE) KOSV IRiE
(X%, Aramco t: & R CTHEA)

iv) FENE 1 0SS AT VHEREAT OFRE ¢ AW OBRZE - FE DG

(X%, Aramco #t & 6T OBM 2 D ALFR D H34L)

ELLOHFELERTHIBVTEH, GAMEP & OFFEANZET Wik, I KDO/N—F
e HZ EIFHAETH D,
FEAADOREOEDO VX, 2 PTG Lz KFUPM % O K4S Aramco 1 & [
T, KKd DR ETORREEETM 21T 25 X 912, GAMEP #fka #ifF CE 20 E H D
W TS EFZZTND,
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ARAEHM1

Schedule

1} Significance of 0SS system demonstration

The &S system is anoily sludge treatment technology that uses superheated steam Inconparison withthe
corwerntional treatment technologies, i.e, camTifusal separarion and incineration, 055 is supeTior inthe
a} Incomparison with eertrifusal separation

Meo: il remains in sofid frecton after treatment. Large possibility of rewse {recyding) of sofids.
Reduction of trestment oot of solids

Recovensd oil does ot mntEin sofids, induding fine  In e the recovered oil is weed a5 fued, it is & high gquality il that

particulzte matter. will neot dzimazme the bunner or other squipment.
Therafores, szl at = high price can be expected.

Becaese of this feature, the odl moovery rebe =98 Inor il saibes wol of rec ol cal.

or higher

b} Incomparison withincineration

Piossibde to necover the ol content of shadge. Possible o ==l recowvened oil.
Eeneration of 00y is small. Envvironmental impact is minimal.
¢} A= general features

= (k55 has a hizsh recovery yidd of the oil combert of cilysludzae.
= The quality of the recorered cilis hish. Because the recorared eilcan by blended with petroleum products,
there is a large possibility of sale ata hishprice.
Concrete data incormection with these festures will be collected by the demonstration operaton of the 058
system, and a FE will be perbrmed.

Schedule

1) Purpose ofthe teat

Oily sludge currently received by Eastern Awtad Environmental Solution (Estedama)
has such a variety of generation sources and propertes that the contamed amownt of oil,
which is a valuable resource, and other actual conditions havenot vet been clarified. This
test 15 mtended to identfy the actual conditions of the demonstranon equipment by
operating it on site for a certain period of ime and thereby assezs the feasibility of furure
business.

7 Summary of the test
The 022 svatem (Oily Sludge Separation Sysiem’ SVIlem 10 SEpArate matenals
contained in petroleum shudge into oil, water, and solid substances) will be transported
from Labuan, Malaysia to Saudi Arabia, installed art a site of Estedama, and performed a
treatment test of petroleum sludge. After completionof the test, the 023 system shall be
returned to Labuan, Malaysia. Attachment 1 shows the division of roles of Estedama and
JFE Eankyoin the test.
a) Estedama shall prepare the petroleum sludege needed forthe test onits own by
conducting pretreatment of il waste. The number of samples of petroleumsludee
should be basically six (minimum three). The weight of onesample shall be
approzimately 2 to 10 tons.
b} Estedama shall be proactively in charge of operation of the OS2 syatem afterits
inztallation.
¢} JFE Eankyo shall cooperate with Estedama through preparation and provision of
suidance on operation of the 028 svstem
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Schedule

d) Estedama and JFE Kankye shall murually cooperatein the installation of the sysem
and procurement of anallary equipment.

e) JFE Kankyo shall approve Estedama’s processing of oily sludge by using the 082
svatem free of charge in the free tme under the condinonthat the above-stated
tesnng me 15 secured.

1} By mutual agreement, both Estedama and JFE Kankyomay invite other parties for
inspection, such as government-affiliated crganizations or ol companies of each
COUNLry or waste treatment busmesses of countrnesother than Saudi Arabia.

3) Conduct of the test
Artachment 2 shows the whole schedule (fromJune 2017 to February 2018) of the test
and Attachment 3 shows the 028 system operation schedule (for three months from
September to November 201 7). Estedama and JFE Eanlkgyo shall mutually cooperatein
evaluanng the fdlowingitems in the petrdeum sludge test.
a) Properdesof petroleum sludge and recovered ol sclid substances, and water.
b) Issuesrelated to OS2 system operation, sale of recovered oil, and treatment of water
and schd substances.
¢) Reszearchintoizsues related to envircmmental regulations applicabls in case of
commerciahzanonof the busmess, provided that Estedama shall prezent therelevant
laws and regulanons to JFE Kankyom Enghsh.

4) Feasihility aszesament of the business (petrdeum sludge treatment)

Estedama and JFE Kankyo shall work together to azsess the feasibility of the business
of petroleum sludge treatment on a scale of 10,000 tons per year. If econorme feasibihry 13
confirmed as a result of auch azseasment specified in ufﬁrﬂgﬂ h, JFE Kankyoshall make a
t W

study of commeraahzanon of the business and cons tedama about future
busmess deployment.
Scope of Work Attachment 1
L rems | Estedama | U
1. Licensing
a]  Obtain a license for 055 operation at Estedama site o

2. Transportation
2-1. Import to K5A

Loading 055 unit to40ft Container
In

B Transportthe container to Labuan port
Malaysia re P

Decumentation for exporting from Labuan port

R

bl Shipmentfrom Labuan port to Khalifa Port, Bahrain: CIF
z}  Khalifa Port, Bahrain, toEstedama site v

d]  Custom clearance & custom duty

*will be refunded if shipped-out within & months =

=} Unloading 055 from container atsite [
2-2. Export to Labuan

3}  Documentation for exporting from Khalifa Port, Bahrain v

B}  Preparation for shipping: Packing v

<} Preparation for shipping: Loading v

Copyright 2017 & JFE Fanloyro Corpodation Al RighE Reserved
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Scope of Work Attachment 1

d) Estedama site to Khalifa Port, Bahrain

e} Custom clearance for exporting v

fi  Shipment from Khalifa Port, Bahrain to Labuan port: CIF v
2-3. Owverall
Freight Insurance v

3. Preparation

3-1. Location
3l Installation area at Estedama Dammam site: with leveling w
Bl Installation a hanger for 085 v
3-2. Equipment & Tools
3}  Rental fee of 0SS system v
bl Generator (400V, 40kW, 3 Phase,) 104
£} Boiler [0.5t/hr) 14
4} Cooling Tower v
£} Pipingfor connecting boiler and super-heater 104

Copyright 2017 € JFE Eanloyro Corpodation Al RighE Reserved

Scope of Work Attachment 1
Ll wems | Estedoma | JFE
fl  Pipingfor connecting separator and cooling tower v

sl Pipingfor connecting cooling device and wastewater treatmentunit »

h}  Exhaust pipefor super-heater. super-heater tooutside of the hanger [

il Exhaust pipefor separator: separator tooutside of the hanger [

il Fuellinefor boiler and superheater [

k¥ Dil-pan for cilreserve tank [

I}  Temporary recovered wastewatertank (around 1m* X 3to 5 tanks) 4

m| Big-bagfor recovered solid waste: depends on the generate amount [

n}  Cleandrum for recovered oil: 5 [

¢} Storage tank for scam cake from wastewater (1 m* X 1tank) w

pl  Tools for installation of O55: basic tools i ever (7

g}  Safety equipmentfor JFES/V: Helmets, masks and groves, if ever »

rl  Shovels for feeding oily sludge [

3-3. H5E
3}  Meaodification of Estedama H5E manual w
bl  Providing H5E instruction information v

AATEFTLEIL LWL ¢ % AMD Dol Vil AN LA SLRAL AL VBN De=sdl v
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Scope of Work Attachment 1

L rems | Eedima | R

¢} Creation of workstandard [

d]  Providing information necessary for above v
3-4. Others

3l Oilysludge sample (5 to & drums with different batch by June) v

El  Project Insurance v

4. Installaion & UninstalEtion
4-1. Installaion

3} Supervisionof installation v
bl  Installation of O55: mechanical and electrical v
<} Installation of Boiler, Cooling Tower and Generstor and connection to 055 o

unit: Piping and electrical connection
d}  Place for 5/V to take rest v

4-1. Uninstallstion
i}  Supervisionof uninstallation v
bl Uninstallabion connection of Bailer, Cooling Tower and Generator to 055 [

unite: Piping and electrical connection

Copyright 20172 JFE Eanloro Corpofation Al Right Rezerved

Scope of Work Attachment 1

¢} Uninstallation of 055 unit mechanical and electrical
d}  Place for IFE SV to take rest 4
5. Operation & Maintenance
5-1. Operation of OS5 unit
3l Supervisionof Operation v

bl  Forklift for 055 operation [
¢} Water for Bailer (o
d}  Fuel for Generastor, Boiler and Super-heater [
=} Water for Cooling Tower v
fi  Chemicals forwastewater trestment

[Sulfuric Acid 98%:50kg, Sodium Nitrite:2kg, Oioygen: Bm® v

Iron(ll) Sulfate:300kg)

h}  Uninstallation connection of Boiler, Cooling Tower and Generator [
to 055 unite: Piping and electrical connection

i TransportOily Sludge from Storege area to 055 [

il Transportrecovered wastewater and recovered oil [

Copyright 2017 € JFE Eanloyro Corpodation Al RighE Reserved
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Scope of Work Attachment 1

I S =
&}

OE5 pperational staff v
I} 0SS lecture at Estedama site office by JFES/V [1day) v
m} 0% operational manual v
n} 0SS operational training by JFES/V (2weeks) v
ol fﬁﬁuperatbnal.s_misbrihyJFESN [2.5 months maximum: depands v

on level of acquisition of skills)

Accommeaodation for 1FE 5\ at Al Khobar (3 month, Hotel Apartment:
Pl Two rooms with Kitchen & washing machine) id
al Transportation(Car lift) for JFE 5/ from Accommodation in Khobar to o

Estedama site
r1  Accident insurance for Estedama operator
s} Insuranceand flightticketsfor JFES/V v
t} Treatment and disposal of recovered wastewater [
v}  Disposal of recovered solid (mosthy sand)) v

Copyright 70172 JFE Eznloro Corporstion Al Right Reservad

Scope of Work Attachment 1

I S I

v} Work spacefor JFE /W including copy machine fortraining and feasibility

study v
w] Trainingspace [
=} Training materials (projector, white board etc.) 4
¥l Small pump for trensferring recovered oil [
5-2. Sludge
3}  Arrangementof oilysludge: including containers [Drums, etc ) »
bl  Analysisof oily sludge: maximum 6samples v
c}  Separation of Liguid contentfrom receiving oily sludge: [
*55 requires less liguid oily sludzse
dl  Storage of separated oily sludge v

*The amount of oily sludge sample for one batch is 2 tons average. (2
tens/day) *Minimum batch amount is 1 ton.

Copyright 2017 € JFE Eanloyro Corpodation Al RighE Reserved
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Scope of Work Attachment 1

L weme | Eedma |

5-3. Maintenance

al Maintenance costs 2weseks afteran actual load test Training period

*Excluding operational failure =
b} Maintenance costs after above training period o
cI Initial Spare Parts: 1 setof the basic spare parts enough for 3 months. v
[Mozzle X 1, Guard Plate X 1 =et)
d} Spare partsotherthan the above initial spare parts o
&. Feasibility Study & Others
i} Analysis: Recovered oil for maximum 4 samples v
k) Analysis: Recovered solid for maximum 4 samples v
<} 5Sales: Tipping Fee from customers [
d} Sales: Recovered oil sales [T
] Providing contract information: quantity, Tipping Fees »
fl Providing the information for the relevant laws and regulations [
&l Providing other information required for the Feasibility Study v
Coprright 30179 JFE Eanloro Corpofation AllRight Resenved
Scope of Work Attachment 1

h}  Providing meeting space
i Feasibility Study v v

Copyright 2017 € JFE Eanloyro Corpodation Al RighE Reserved
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Demonstration Schedule July/2017 - Feb. /2018 Attachment 2

2017
| MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC | JAN | FEB_

Labuan,
Malaysia

Export & Transportation

- - Removal,
Saud Araha Transportaton

Operation -1 & Re-Export
Installation ,
g Data Collection. Workshop
I Aramco
| ' Conclusion
¥
Analy=z & Evaluanon

Copyrizht 2017 @ JFE Eankye Corperation All Rishis Reserved

0585 Operational Schedule (experiment) Sep. - Now. /2017  Attachment 3
Item Aunpg. Sep. Nov.

Dily sludge sample A EEIEI‘_. zcrew feeder, o/w separator)

*OJT
(Education)

Oily Sludge 2ample B —
Only Eludge Sample C —
Oily Sludge Sample D —_—

Dily Sludege Sample E —
Oily Sludee 2ample F —
Alternative week o
Copyrizht 2017 @ JFE Eankyo Corporation All Rishis Reserved

79



R ER 2

)
12 JFE

Oily Sludge Recycle

=9
13 JFE

Typical Waste Generated by

Oil and Gas Industries

-Oily Water including Slop Oil
-Oily Sludge

i. From bottom of oil tank

ii. Drilling Mud (Oil Based Mud: OBM)
iii. Leaked oil from facilities etc.
-Spent Catalyst
-Spent Caustic
-Spent Filters
-Contaminated soil
-Contaminated water
Etc.

Copyright 20178® JFE Kankyo Corporation AllRights Reservad
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0-1 ®

15 JFE

Introduction
What is Qily Sludge?

The Cause of Generation
-Interaction of Qil with oxygen, moisture and impurities

Characteristics
-Stable
-Consisting of mineral oil, mineral admixtures & water

-Wide range of differences

Quantities in KSA

Copyright 2017 & JFE Eanloyo Corporation All Righk Resarved

0-2 @

17 JFE

Conventional Oily Sludge Management

1. Oil pits (unlined)
-Contaminations: soil & groundwater
2. Land-farming
-0il degradation
-Contaminations: soil& groundwater
-No Oil Recovery
3. Centrifuge separation
-Qil quality {[emulsion & water remains)
-Waste water & solid
4. Incineration
-Carbon dioxide emissions
-Sometimes Dioxin Emission
-No oil recovery

Copyright 2017 & JFE Eanloyo Corporation All Righk Resarved
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0-3 | )

15 JFE

What is the right solution for
Oily Sludge Treatment with

1. No Environmental Impact?
-Prefect separation of oil/water/solid

2. Recovering Oil?
-Efficient reuse

3. Less energy?
-Economical impact

Copyright 2017 & IFE Eankyo Corporation All RighE Reserved

1-0 Oily Sludge Separating - System F1o% @

13 JFE
Seplr:ﬁun Separation . .
Oily Sludge & Di]‘EFapur.l'Steam .
Superheated Steam T & Solid Ol & Water
Process Cyclone
— her
Oily Sludze Bag Filter
SLrew T ]
1307 Saolid
Steam U olid L
Super S00°
Heater p |
— ; Sales*- Ruﬂmﬂ D
Sﬁ;ﬁ“’d = ]n-]mus
consumption mh,m

after treatment
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y Sludge ‘-'-eparatmﬂ— System Elow: @

_ﬂ
Oily Sludge & nﬂvapmsm
Superheated Steam e Ol & Water

Process Cyclone

ber ml

Hopper

1307
Steam

| hy e |

Fll el i Recovered
e——
i - oil
Superheated or Dtz Sales *
Steam

IFEI'qu:

after treatment

Copyright 2017 & IFE Eankyo Corporation All RighE Reserved

Process
Chamber to Cyclone Steam/Oil/ Sludge
Collision |

between sludge and steam

Superheated

Superheated |
Side View steam Front View

Copyright 20178 JFE Kankyo Corporation AllRights Reserved
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Superheated
steam
T=300~3507C
P=3~5kg/cm’
(3kg/cm’ in common

use)

Laval Nozle
Va=Mach 1~2

Oily Sludge

Recovered Oil
1) No change in quality
* near steam distillation method
2) High recovery ratio
+ oil residue less than 1% in treated solid

Copyright 2017® JFE Kankyo Corporation AllRights Resarved

2-1 OSSLabuan Plant (Overview)

Copyright 2017® JFE Kankyo Corporation AllRights Resarved
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SCREW |s=# |

2-3 Balance (material balance) in Labi

© 0OilySludge (0il Base Mud) in Labuan

Table Component of OBM (wt)
tem  Water  Oil  Solid
Content 10 30 60

© 0il Balance ( Recovered oil is more than using oil to treat oily sludge)

Recovered Oil?

OilySludge 4 4o ab. 300 kg
g Water

Utility Daia 1.1 ton
5 solid

- Power 100 kWh Bolie Y

- Steam 1 ton J%s System 0.6 ton

- Light Oil*) 100 kg

1) Usmg thc Bight ol 100am b peoduced by bedle 2) The qualty ef socovered el n dependmt enkind ef edly siudge
Copyright 2017® JFE Kankyo Corporation AllRights Resarved
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2-4 OSS System Configuration & DificHsion 2

TOPVIEW i

Superheater Hopper

- s 10 '"» Im! | T:T b\" ..... ’
!__Z;L _.:‘&ér j J ; Width ~ 3,400
£ =

Process 3 E-L.
e ﬁ ‘e.'amaiw
Length ~ 10,000
FRONT VIEW '

s |

Helght ~3, 500

i lxunu

= "I"l =it
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2-1 OS5 Plant setup schedule @

2? JFE

B OUTLINE

-Import a OS5 machine from Labuan Malaysia

-0S5 arriving at site is around Mid-July

-Set up the OS5 plant at Estedama site at Dammam

-Completion of the setup is end of August

-Operation starts from 1% September

-Along with the operation, evaluation will be done by end of Feburary

B FPROCESS

OSSSETUP  OPERATION ;‘:‘f:::“n:

@ © ® & &

Copyright 20178 JFE Eanloyo Corporztion All Righk Resanved
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3-2 Operational Flow O
JFE

—»I Recovered Oil |

Aramco
Qily Slud

l b g I 0SS [ solid(sandetc) |
Estedama

Batch —)I Water |

Sedimentation 3| \waste Oil > Qil tank
Tank
.| Waste .| Evaporation
Water 5| Pond

Copvright 20178 JFE Kankyo Corporation All Rights Reserved

3-3 Overall Schedule @
29 JFE
017 2018
| mav | Jun | JutL | AUG | sep | ocT | NOV | DEC | JAN | FEB | MAR |
PrEpErEﬁCﬂEid Hajj
=
Export & Transportation

Saudifrabia

On-site Workshop
Aramco

UL Operation
=

Aramco

v Conclusion
Evaluation '
[

Instalistion
Commissioning

-
|

Feasibility Study ¥ Workshop
—-.-
|
|
¥

Coprright 20178 JFE Kankyo Corporztion All Rights Reserved

87



)
3'[] JFE

Conclusion

1. No Environmental Impact
-Perfect separation of oily sludge
Even emulsion

2. Recovering Oil
-Water content is less than 1%

3. Less energy
-Consumes less oil than recover

4. Proven Japan Technology

Copyright 2017 & JFE Eanloyo Corporation All Righk Resarved

@
31 JFE

Thank you for your kind attention!

Creating the Foundation for Life.
Carving Out the Future of Eco:-Cities. ..,

Q JFE Engineering Corporation

Q JFE Kankyo Corporation

JFE
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