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By V) L SleSl Al 8 () €05 5 Lalas A8la 4 5l Lgad a1 4 sl U1 4y il

Lalad Lgddat a2y 4 il Ao aas it (el 3y )k e (g3 53ad) 2all) a

—— Bore hole No Site 1
Depth 0.0 0.4 08 15
MAiig:gnlﬁEﬁ"gRDRY A 46.22 51.01 52.70 51.64
MASS SV'I’T:YV%E_?&EJEE\':'LLED B 149.10 148.38 152.86 149.50
MASSASE .2‘433;2%2“5 c 58.58 81.09 82.63 81.62
MAS‘?V f_’rz F\’J:TNEORT:IIEV;FLIELLED D 154.26 159.06 166.84 167.94
APPARENT SPECIFIC GRAVITY (B-AC)-A(D-C) 1.717 1.551 1.876 2.598

1 sl bl i o gl S o8 ey 3 Il

Canf JRN 5 il e L a8 s 4 i) al g3 Jon Adla ilasban g il agas i
Clbiall maanai s LS sl Jalad g4 yill Caiad 83 gaall o3a aladiul (Say Ay sha il il
g Aball i Ligh) il (g s e 5 () Ay (ailiad 3aa g A 5l
agaa e adill &l 5 4w Jea glan) cllia a5 Y4l ey EREN Y o
Rehman et al. 2007; Khosravi et al. 2013; Khamehchiyan ) < _ill z s 5l

(et al. 2007; [jimdiya and Igboro, 2012

2505 ey o) 3 o) S Jadil) Of gy 3 gt il sbaa (g e 8 Le DA (1
ol AN e il iy (3let Lo i) GBI U Gld s Sm Lag 5 el 2 s
.(Khosravi et al, 2013) 4_ill alaa g Jadill uS 3 8 cplail) G 3y yill 40385 gaalll
ALl Tadilly & glilly (lay La Ay Al =y ) s s GaY) el el ga)
| sin 5 (Osinubi et al. 2007; Shah et al. 2003; Khamehchiyan et al. 2007)
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Jiaall (padi (A alal) Jadilly gf 5l e (38 43 il (PL) gall) aal s (LL) 4 sansdl 2a O
&) 23 plad) Jadilly &gl 1 ) san 5 (Obasi, et. AL 2016) e a8 3l 4l ol 8
250 N 720 On sl 8ty kel Ay il Sl asdl g il aall 85305
ey aaill & i) A8 ey plAd) Jadilly Gl o QU ey Al A i Al
Ledig g

ol 1535 ((Abdulwahab, et. Al. 2017) L o8 U 4l jall 8 s Al dali o
aalls Jiladl aall o G dplal A pall ¢y gl agaa e Ule iy alad) Laadl)
DAl 138 (5 ad el Tadily & g Canss %40 () %10 O s 5B sy Sl
A5 glall A il & Al 1 il ) (a5 S 55 (8 @l e )

Al Jadil) (yailiad Jia ol & CuEDERY) oda ) (5055 Adline Jal g Sllia ¢ <3 38
G g S 5 ae) Baaaal) Al jall da g i g A s aell dale )l A il due 55 deadiiual)
ALl Jadill ¢y oS5 28 5 Ay il Al 3udll ailmdd) 5 i gall Jal gall aa Ak I iy 5l
.'&J,Uﬁi 393 &l yuad UL g Jal sall 028 e il il

AASHTO T89 18 5 A iudll o Alludl 3 ganll <l L) o) ja) a3 4l ol s38 A
Ll ISl lisal) (iamy & jelal e ASulaia pue &4 53 sl alana < edal TYO
S kil 8, JKall d Tl mage s 2 Joaall 8 Joan JS5 Jhaa o Sile s
A il GLiul aa 2 o Jaadly el jlial) 23 Al el SLEuDll (4 salll) s il
Gohairy eS an ) ASal e Caal Lol Al Tas Aaidie culS Dl e
gen s Anliadl ol Jala | adsadl 8 as 40 (o e 2 Sl Gliadl e el
& 40 O e J8 Al AL Al Gl o Gua 3 52 Gurdsall e ilial
G sina 20 o e il (L) USiadly & sl & jelal 5 ¢042.6 Aty CilS ] o sl
g 59 adilly 45 pLall 4, yill a3 (LS (2 Jsaall) A e e 58 LeS & lall Jadil)
J Lae 4 il iy s (8 il i pe (el Lguianad 4 il Gy 48 ja A g
o Ay o Al el 0 e a2l oz il 2 s0a Aunididl) gl aey e
ASulaia
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ol i (pn e s il o3y o (o ol gl 53 sl s 3l Lu
SV A5l 2 gan b ad )y e ilee 5 zom Al 2o e i 9 24 adal) A oY)
G e o Canal 45 5all) Cua (g 68 Ay 9% 2.9 ) sl LE5a s % 20.1
gl il (ol g0 Y Al a1 (ha 5 A ad) () sl (e Ay 5 A galll AL ke
o adl e eday ulad JS3 deal s il (3 Caulaill Jasll i el 2 e

60 /,
50 > =
) /
K\
x 40 Q‘c//
] C
©
£
30 7
z
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s // 0\' r MH or OH
£ 20 - 3
10 , v
/ CL-ML 7| ML oroOL
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Liquid Limit

(ASTM D 4318-00 g il 3535) 1 i sall pelans e 4y il Aipad 3 50l JS3 8 JS

4 Al (Shear strength) u<dll 3 & jailad 51,2
oladl L leale Jaat Al (5 gall da glia e 4 5ill 3 )08 & (Shear strength) u<dll 5 6
oailiadll aaf jadll 548 yiiei (Abdulwahab, et. Al 2017) il mhal 5 3) sie
A i) G et Ledie 40 guall dsigl) g A5l ale 8 Leiad jo oty Al & jall Al
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s ey 3V 33 e (5585 Ay 5l Ay Jadl Cliall Jada (8Y 53 Guasgy a5 53
(Obasi, et. Al. 2016) «3Y 3 13 4 il Leaass ) 4 glaall il il 3 68 5, il
il g ) il ol B 85 (5 sune iy Eum Ay il ¢ g gl Al 5 el g Bany il
Jie dleall 45 5l (e a8 Jil Bale 05S3 Al 1 Ay il JBal) Jps Jad Adlisl
L s e S Jalal) el G ST Bale ()85 Agidall 45 ) Laig ¢ sl
Clupall 585 Laaind il 358 o 4ol (A it Claall Gal 5 a5 o) ellag
Gl 8 asa g ellia OIS el pay el s 8 5 Leild cann JU A ya 5 ASuilaia
G sinas L) il 38 il al) 358 (e I JIGy 288 cCilppanl) (e 3 S Sl s
(=il 358 e 2y 35 g Slalaill ) et Lgld celally Amndia 45 5l () oS5 Ladind 4y i) 84 5k )l
Sim ) Sa Al dale (il daglie i gd s dda 0S5 a8 cddlall 20 Ll
) i 8 Ll (53 e Jazaal 4y yill (i el Lenie ) Cas (il 3 8 e 4 il Jazia
ol Ao glia 8 Lgt 8 e JIET

SO0l b o ) Jia) adliidie sl 4ie o e (sl ol alad) Jadill iy s g LAY yriad
(il ) el (a1 e e ) (el @ld cilaia (61 (Alaxtiasall S jadll ¢y
Sl s e 3 e 4l alie Jil g 0 JWl&I 1 5 5ad) Jlaial) ) Wle 535 Laa
L galall (aladi¥) A (e Lol clly sy g 2ol 8 dlga) &gl g (il 5 8y
alise (8 o3l 2 sa 5 G (KU Slga) Lulad o) Je )l daall llSiaY 4y ) 5
Jle

(Al-Sanad et al. 1995, Khamehchiyan et al. 2007, Ijimdiya 2007, 2013,
Mashalah et al. 2006, Zulfahmi et al 2010).

aailly 5 glall Jle )l 4 galdl (ailiadll agiul 0 JM il uds ) o5 58T
=Byl aall Gk e Jhdil) Gl ae W gee Galin @lial) 405 of | shal
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i) gl ) (5 Uiadiie Sl jeday (Al 5 alall Jadill s Canny (g3 ageaill
DTS glall &yl ¢ s 5 edadill Jualiall elulaill 5 Aa 5301 dagii (6K of (S 3
G0 ) CHBUSH paen 8 Ussale (aladiV) 3a (5 Aadail) 4y i) (e dslia

Jaa 2 Jle yl cagpla ) bl Jle )l gl

le il & still 58538 2ad (ASTM-D3080-72) siaall sl il jlia) o) yal o
DL e lgdle Jgandl o5 Al Sl 9 JSAN g 2 Jsasll paddy 458l 38 julea
sda iy gl ey il elulay il GlSiay) 405 dus e bl (il
Ay ) JE ety LA (ealessl ) s Aol Cilas G el o) 3 LS asl gl
O BY Y1 L e alall il cilatie Jas gl s 30l ) ae Al Gl
Aog)y Cumidi) alull 13g) Aagiy Al Ay gl elulad 3ol Jall el jall
by s diays (Hausmann, 1990) slall (abiaial e Ji 138 5 ool lSiaY)
(DANA, 1994) 4l 3 8 & paliadl ) sale (g5 Laa slall Jalis

45 gLall A 5l el dag d 3aly 3 Al yall o2a 8 bl () ol Hldl) gl < yekil
095 O Y Sl LS 20 M T asall b ans 40 (3ae (e 22T A 5 Auliall Tadally
Aa 2 24 ey delesall cile ) al) oLl Jadil) 3 ga g pe Cuadddl Al SHSiaY)
il i Bl Abiag IS Alad) Jadill (Y Gaaa 283 il die (di] (e 138 () say
On Ay Jl alal) Laail) cilatie (1 (and) Lgazany i 3Y Y1 (e <y )
Slo Bl AT A0 5 e Wyl Jliy 5 el Adlsall JI6) Laa eJumdl JS iy 32l
& jati Gl Jracpes 4 51l il o aladl Jadil) 5 g g () g Ll (S Galaall LY
Loe Cilpall G GMSIAY) (e S S0 JB 6 ) 50 138 5 ran) Lgaianl 4pilly A gen
Clupall Glaill ol 1 jeday Ulald s Jalall dllial) 4550 5 (xlias) ) o
A A
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(Coefficient of permeability) 43l Jalaa ,6.1.2

Daiag 0 Jalee e Al 0 58l ) sanall g alad) Tadill o La3aY) ili agd
olaall Led gum g5 A il alusal dadall i slall el (3) s AplSal (o o jeill U s
Laa 3 _jauall 13l sl 5 alusal) ae Jadil) Jeliny (LDEAY) 138 Caony Ladind 44 gl
Larter, et al, 2006 ) 4diad) ale 1 & ) ol 3 jaall (ailiad &l b ) 25
D AUl dlall Jalee Je yigi a8 &l yadll o3 (and Zhang & Ellis, 2018

Aale 4 5l Ja0s il sadl) g alue JOIA (e 8 e Jaitl) 5,08 e

Shear Shreae iiimS
segRREREELs

Cog ol () el SUEST e 2l | @dsall (8 as 40 Gans Bl Aisad Jlaii¥) 5 Sgay) ilyinia 9 (2
(ASTM D 3080) _rilsall iy jpucill

calusall alawsi) s dala )l ) sl g aladl Jadall (o TR Dt 1 ol N G (e
& ALYL o) guall (3805 Gamy Las calusall Jako Apkadill il oSl (e o g sy G
bl e Jadal) Je s At 4y yill 4l a5 Al mdad) pailiad juad (Say celld
(30l 3,08 8 et ) sy D) ae Jsadl Jeld e i el 138 S
a2t o owad Akl saally alall Ladl) La3a) o o) oSy el e 5500
830 () 525 Laa calusall 8 Jadill Chlaan sl <l 38 (5 oS5 Sy 3 yanall Jala alusdll
AT (8Ll Al g slalial) any 8 A3 Jalea
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Slie ) cpa WAAT a5 sS0 Aled) Al 3l atleadd) o) b o S Baw Laag
O (&) LA Jalae dala Led duan () (S Al <l psill 5 4 i) Alls Al 50 2ie
Alal) Ladilly adald 5 e agie s LeS Lalad iy 4 51l (e g 55 oY (K) 43lail) Jalase
(Fine et al, 1997; Gerstel et al, 1994 and <l )all (e 23all 3 e ga 58 WS
4ilEidia (g (gl sl alal) Ladill A g 31 o Y e s Hahn & Associates 2005).
A aie y Jiluagay e Jylaadylle oS5 @l o Jlulls paal (ulie jiad Al
Singh et ) i 2l Jasilly 45 ke () 4S5 Laie 4 5l Glawa (e JEBY) dilee (e Jly
agalanll Agle N 4 i) Jales (8% 95 %10 oty Lialidil | san 5 agil Wl (al 2006

(sl (e eyl (0% 95 % 6 25 S

A e «(Andrade et al, 2004 and Slattery, 1990) o 3} 3_LEY) s Jially 5
Al | ga ly Alilen il ) Vsl g5 28 ey oS A dadilly 35 glall Jla ) o agilad
Gaaa SV &l <l i g alosall ) Led 53 Jms 288NN il 3ol i 50 el o )
SIS Iali 8t Saall ol AN 5 Aalinal) I8 Lan e SV il jall Gaal g
Lading g o L) 5 20 5l Jada (e 430 gan Aludadale aa 53 Cun Al g olall g Jadill (e JalS
g yall (po s 5 5Ll Ay ) 30 Jabaa (e s Laa celall (mns A il b A2} Lail
Jadaxd ) o) 520 (537 Laa il (e dmy g JIEy 8 Las colall (o 48US ST Alad) Jaiil)
S A8 e laa agall o A L gall obaad) ) I ) (e Al Akl 3l sa g i
e aal gl Alal il 4y i Lls e (@) ASlal) Jalae ity 3L

ALA) Jaatl) Zdlia) L85 Al 0l CASTM D 3524 Aduaal gall Gl LAY 138 61 ja)
Al 5 25l 5 (il A gl Ay ) 35 gLl 25 gLl e ) ASA) Jalee o
(2 ds) FAda ma

3l Adabisall 4l Aaal Jales o) Jaad 2 Jsaadl 8 506l il e el
3.97 10 x 4.17 (e Cudaddd) Cumddl) alal) Jadil) 304 ) ae iy (4 slall 45 53l)
e 245 1.5 0.9 can 40 oo die Sfa 310 x 2.824 5310 x 2.44 +10 x
sl 500 0.9 50.0 i &ili /2410 x 8945410 x 8.94 L 1 &5l (1o I 53

100



101

@ Ogtasl) g Jadil) Alaa
187 222d) - 2023 & saddl alaall

53 @sall a1 50.0 Bleel xie Lili/ 2410 x 7.47 5310 x 1.745 52
Adglall e 4y S il

O A5 slad) 4l s e alad) Jasall il dsleiall 5 4l all o2 DA Jaa il a3
iV st g b gale (G Lgipdlas 8 (alassl ) sal dbe 1 4 il alad) Jaddl) Jaduia)
e elall oy A1 8 LA el (e aalll Ay 3l Cilans (g <l sadll 5 ilalisall
& plal) Tadil) Lol i s 28 5ol olaal) ) Adail) il ghall )y slat aaas Jli 5 4, 53
JB g Lana (e yraa¥) alusall 8 il aand o) 55 &3 skall 4 3l 8 alsall aas s
aladl Jaail) 580 ol adly € Jlaia) @l 43l ) dila) oLl (38l daliall cile ) )
) 5 e e 4 glall 4y il dalas e

o Lyl T gl L) Jadilly LedaUia) sy 4y il 450as 4 el pealaas) cails
Aala ()55 58 5 4 gadl slaall QB glall ) g pas Zlasdl pae b aalu 8 (S Lay ) A
Glld Gang 5 (10 ) haaill Labiaall sbiall Has 3y (Sludges) Al Ladill (e 4l e
b aand Al el Jie dlle 35 a il ol Sl aaill daliaall slal (a2 Ladic
ohle da o Y elld Cany s Al 3 Caliadll elall fay ¢ Sl oL8 o ddadill J séal)
s ) ) s e elall Jgay e pail) oW Ll Jaaall e da 50 (e B oLl
8y 3a (A AlarSl GLS jall 028 o 53 olall elli jag vie 5 gl () aelialy Sl
Salas Jend Adall Akl s2a Lelala s jpall slall (5 4 il mhans e dila 4610
A gl elaall 1) <l glall Jlam) aiay

A J80 o 4508 o i 1 g Bl 5 ada 5 ) e alad) Ladill (ailiad (aliss
R i1 2ads 8 JS o Sy Tumidie 280K, Aylle da g3l 50 alal) Jaaills & 3l
oal s Ul A 3lall dgdall (55 i ISl glall o aie 8 Alad ST (0S4
.(United States Environmental Protection Agency [EPA]) 4ol 45 il
o8Iy s Agle s STAT e d5ua K5 e ae b 38 el e Aglladl dpl) 013 4, 51
Jsa¥ ol Slie V) 8 3 gl ) &bl Abe )l alisall 8 dadill 35S 555 Ja
zlolls dalladl 5 )l all il )3 o)) s Al lall ddudall S5 (817 50 anli 4 sl 5 430l
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Laiill e Al jle Alida (0 685 g daliaal) slaal) A dlee a2l ) (S dila)

Al
G glall oy 3 g g aded SLalS Ulanza Cand A e Al 0 65 (o Adaa Dl iy «lld ae
(sl s Gy sl 503l jUaaY) <l i DA Jadil) (o s Chasy 8 A sall olpall )
e Je Yol b jeally jaall Jie Al Al cu o 4l ailad
sbaall Ao dadill Cugli il e aadl A 50U Qi) aY) s cllalia¥) AAS) (5 5 g el

Al ) o3 deal (5 13¢5 ple IS5 A0l 5 48 52
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clalitiu) g il

(TPH) A5 dpkadil) <l g S5 paed) 58 55 (bl Jllad ¢ ja) Al jall o8 b
Al 5 Falene L) o) ja) o5 LS ol dikaia 8 etV A gle a el
Clapall ann s dld 3 Ly 4 gal) Gal dll il jy cled G 3laill
zomsl 25 (Shear strength) u<dll 545 (Particle size distribution)
Ll Jaleay  (Specific  gravity) = J8lls  (Atterberg limits)
oalsall e la il Aul s e (moal) S (Coefficient of permeability)
il sm 5 e LA Ve | se 0 Y Loy it ) L8l Taiily Lghala ie 4 3l 4,05 g
138 2123 ua Ay il g s Ayl 8 lslall S i Aand e ol S5 daiad 58

o slall 3 5380 il
a3 Ol cpi A )all Aadaie b ddadil) g yS 5 sl S 5 bl @lls DA (e
Aaaliad) sbuall 5y Jals J ¥ adsall I ia ol 5 5 88 58l Al Gl il ol
o8 b (oo LRl Cgany iy S s g 8 T SSY) Akl s )
1765 ) zhaud) e % 4.93 i ¢anS/anle 49333 (e Akl i 5 S 5 2l S 53
iy et Y a8 &bl 13a () S5 28 135 Yl 4 3ee Lo (% 0.18) aaS/pake
o ot N Jisall g8 TPH of i 281 4 sall sbaall ) doy ¥ (53 (Sanll 3 el
Sy G (e A gk ST olall 2 ) iy S el o () (5 La ¢l Gy S
Jiludl 3 gan g o gill ol 8 Laalead) g 438 oSl ) AdlaYU 45l e 4 il
)5 it L Al i S o el a5 I3, A3a) e 5 LSl

Al line 8400 5 S 5 el b S 5 Hued) (s siae 3ol ) ae Al SlsiaY)



ol Gglatll g Jadil) s
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Oil sludge thickness

(1 @sal) o diall) 4 5l mhass e (Sludge) a3l sl o pndans e o J geanll 4 g3y 48 yaa pladial &3 10 JSA)

g ) Aoty Adadil) Al Jals 8yl il g S 5 ygl) a8y s AS e Ao Bles dubadil] slaal) (e A8kl 38 Jiad

Aolin A ] A0 5l Alael Lpasl 3 5 ) (50 Ls ) pall dilaie (e 5 ) ) il
:‘:U.Jﬂ\ &Uﬁné;&b\gﬂi‘i\wm;\ﬁ;\ 2y g cz\g.'@ﬁ)g;j\ ua:b.a;j\ C‘A&LA; ey
4 i) il A gl Gl 53 8 Ada gale )y geiliil) < jedal (A3 glall e 5 45 slall
3 Al Jadill (51 8 el &y yill cliad cilypall ana a3 53 e (i adilly 45 slall
é\ ecu\w@ﬁ\?aﬂ\ @Jﬂ@&ad;ﬂd};wéﬂdﬁj ces;u\ e\SJS\uAdE
43 gLl 4 3l 1 il aran 8B s sall iy Sl anall Bl ) L Ladd ey LSy (sl
i) Jla )1 o sl JEI a8 s GlIAS 4 il 25U QL) dadill LA (e i dadilly
O AN Jadill (o gine dpe€ L 5aly ) Sllia CuilS LS jaddii i Slilaa Ll &5 5Ll
oaliddl (e Jay Glly JS5 4 il JI 0688 Gy 488001 clpaal) A 8 i)
o= sV 0o
%o 2.6 Ay 1 asall A an 40 (0 S8 (oo o dadills & glal) 4 i e cilS
Lol s 5 s & glall Jadill (g gina (3l o DUl Gl UKl 8 slu jelas il
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(o il dlulaiy parall Lpcand danilly 4 5il) Cilys 4S s A s Jadilly 45 Ll 4, 3l
o Ly o Al dapla (9 (g a2 ) e A3l (sl e Jay Lee & ) Gl
ek s Addaill Jua )l iz il (ailiad e € 5l (ol g Y G A8k
Al e Ll e ulad JS lpailad

Al S Ay )y (e bl il ) (e Lale J sanldl &5 ) gl
Gl G 2 g gall Jail) G 555 4 il Bl (mmy pedai M il e 4 il il g
S Iy 050 e 525 cpranall Lpanal dnilly A s & a5 ilpal) Jangy 8 4, 530
o2 el (35 Al a4y o) ) (malias) G Las iy Jadl G SISEAY) (e S
Aol i s LS il ) gam g cpdll il e el Ll doa 5 ) il ae sl
58 COLlae sl g ale IS8 ilE 4 il Gal & (8 atliiie (e sl Sl Ala) adilly
KA A ) 55 i) (e adll

U sy ala Al )a Jlae s 43 okall 4 5l 4006 e Glad) Jadil) 50 o) siall o jekl
Gaangy 43l ot A Jall odgd Wiy Leidlas e o il dgle yll 4 il alad) daddl) Ladual
e 8 Moy 138 s Jadilly 35 slall 4y 5l 8 by Sl G e ] al (aed alaus)
Jsanall Alal) Laaill 8 UK 4 ) 8 Aabiall cile ) dll 5 jral) abuall 8 alad) Jaasl)
aboall ana e Jl g 23 glall 4 i) 8 elall (385 Gled 38 dalid) cle )l 5 aludll b
slall ) Adadill i slall 5 slall Ji e Lty iy 4 jall Adlas Julss ) gal 1
A gl
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His Excellency Mohamed Arkab
Minister Of Energy And Mines, Republic Of Algeria
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His Excellency Feras Hasan Kaddour .
Minister Of Oil And Mineral Resources, Syrian Arab Republic
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Abstract

Evaluating the impact of water associated with oil in sandy
soil and its impact on groundwater: a geotechnical study

Dr. Khalifa Muhammad Abdel Nasser

Water associated with oil, also known as “reservoir water,” is the water that was
produced and associated with oil and natural gas extraction operations and consists
of a variety of sources. These include groundwater trapped in rock formations that
contain various types of contaminants such as organic matter, minerals, salts, and
water that used in injection operations to enhance oil production. The concentrations
of these pollutants and their effect on the water vary according to source of the oil
and the used production processe.

This paper reviews the results of an important and noteworthy study on the
possibility of leakage of oil pollutants into some lakes of water associated with
oil, which are located in the desert region of the southeastern part of the Sirte
Sedimentary Basin in Libya, where some of these lakes are many decades old and
are expected to affect the geotechnical properties of the soil, which It may allow or
hinder the access of its pollutants to groundwater.

In this study, a set of analyzes were conducted to measure the concentration of
total petroleum hydrocarbon (TPH), which is considered the main soil pollutant in
the study area. It also included conducting extensive laboratory tests to study the
effects on its geotechnical properties, including particle size distribution and shear
strength, Atterberg limits, Specific gravity, and Coefficient of permeability.

A significant decrease in the concentration of hydrocarbons was observed.
Whenever there was an increase in depth, this had a significant effect on changing
the size of the soil particles, the contaminated soil particles became coarser than
the uncontaminated soil particles. It also causes a decrease in plasticity, as well as
an increase in cohesion between soil particles. In addition to a decrease in the angle
of internal friction with an increase in the content of petroleum hydrocarbons in
soil samples.

One of the most important findings of this study was the necessity of determining
the permeability coefficient as it is one of the important physical characteristics
responsible for the passage of pollutants into groundwater. The permeability
coefficient was found very low, which means that it becoming an obstacle to oil
pollutants reaching groundwater. In addition to creating an insulating layer of crude
oil (sludge) after the water evaporates, it acts as a barrier that prevents the transfer
of pollutants to groundwater.
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Abstract

Framework Convention on Climate Change and Its Implications
for the Energy Sector in the Arab Region

Prepared by the League of Arab States

The Arab region has gained significant momentum in addressing the issue of climate
change, as it hosted the 27th United Nations Framework Convention on Climate Change
(COP27) in 2022 in the city of Sharm El-Sheikh, and COP28 in 2023 in Dubai, United
Arab Emirates. These events have greatly contributed to raising public awareness
of climate change issues and have deepened their connection with societal matters,
particularly in key sectors of Arab economies such as fishing, trade, and agriculture.
These developments have not been limited to the Arab region alone but have also
encompassed many countries around the world. Numerous studies have highlighted
the challenges and implications of climate change on various sectors. Therefore,
negotiations within the framework of the United Nations Framework Convention on
Climate Change (UNFCCC) aim to reach an international agreement to address these
challenges, reduce greenhouse gas emissions, and adapt to climate change.

One of the primary sectors targeted by this convention is the traditional energy
sector. The potential effects of negotiation outcomes on the traditional energy sector
are diverse, and this is expected to significantly impact many Arab countries, given
that their heavy reliance on cheap traditional energy sources for local consumption
or as a significant component of their Gross Domestic Product (GDP), particularly in
oil and natural gas exporting Arab countries. It is expected that these negotiations will
push Arab countries toward a transformation in the energy sector. They will adopt new
policies and measures to transition to more sustainable energy sources. This imposes
on Arab countries the need to respond to these challenges by diversifying energy
sources and enhancing environmental sustainability. This includes the development of
renewable energy sources and increasing energy efficiency in various sectors, which
some countries have already begun to do so. Therefore, this paper raises questions about
the effects of the Framework Convention on Climate Change on the traditional energy
sector in the Arab region, as Arab countries differ in their capacity to adapt to climate
change based on their ability to bear the burdens associated with these changes. There
are fragile economies in the region, which have been severely affected by conflicts
and lack the necessary capabilities to adapt to climate change. In addition to this, non-
oil producing countries face challenges in financing and enhancing their capacities
to address climate change due to their weaker financial capabilities compared to oil
producing countries.

Director of Energy Department, League of Arab States.
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Abstract

Transformations in Oil and Gas Markets and Strategic
Responses of Arab Oil and Gas Exporters to the Transition

Dr. Bassam Fattouh

Energy policy aims to achieve multiple objectives. These include sustainability,
security, access, and affordability, even in developed economies as high energy costs
can hit households hard particularly in low-income groups. Also, for many countries,
energy policy is strongly interlinked with development policy, thereby enhancing the
competitiveness of real economies and promoting industrialization and technological
leadership. Policymakers, particularly in Europe, have for decades enjoyed a very
benign environment: relatively robust economic growth, low inflation, low interest
rates, globalized supply chains and abundant and relatively low-cost energy, including
pipeline gas. As a result, energy security and affordability fell down the policy agenda
and sustainability and climate action to achieve net zero targets rose. One of the major
impacts of the COVID shock and the Russia-Ukraine war (but more generally the
rise in geopolitical tensions) has been the refocus of priorities with affordability and
security rising in importance. With this refocusing, important dimensions have come
into focus. These include the trade-offs involved in achieving the multiple objectives of
energy policy, the role of governments versus markets, the financing of the transition,
and a reconsideration of the role of hydrocarbons in the future energy mix. Given
the multiple objectives that energy policy aims to achieve, there are bound to be
at least short-term trade-offs. These trade-offs can take various shapes in different
regions. Diversification of energy supplies enhances security, but it could undermine
affordability and competitiveness by increasing costs. These trade-offs will become
less acute in the longer-term and concerns about the security of hydrocarbon supply
combined with the drive to tackle emissions will accelerate investment in renewables,
particularly in the EU. However, the speed of the transition will differ across regions
as the starting points in terms of energy consumption and energy access, the resource
endowments and the financial and technological capabilities vary widely across the
globe. Also, reliance on the minerals and new supply chains essential for the transition
raises its own sustainability and security issues given the degree of concentration
visible in clean energy supply chains. The rise of energy security and affordability
in the policy agenda brings into focus the role of governments versus markets. One
important implication of the changes in energy policy priorities is that we have seen a
swing away from markets towards a greater role of the state in energy markets.

Director General, Oxford Institute for Energy Studies (OIES)
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