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O ABSTRACT 0O

This study deals with the determination of(PAHSs) concentrations in sediments
and coastal water of Banias city, and coveres six sites from (Arab Almalek) in the
north, till(Alfanar) in the south, during the period from May 2000 to June 2001.

Investigations included 19 compounds of (PAHSs), employing the Gas
Chromatography technique (GC), and a flame ionization detector (FID). Results
revealed accumulation of (PAHS) in the sediments of this area, where the highest
concentration of total PAHs (3.931ug/g) was reported in the station opposite to Banias
refinery sewage system, and the lowest value (0.313ug/g) in the Alfanar site.

On the other hand, we made investigations to determine the potential source of
contamination by (PAHSs) compounds in sediments and coastal water of this area,
depending on Fluoranthene/Pyrene index.

The reported results revealed a decrease to convergence in the concentrations of
these compounds in the sedimentary samples of all sites during the study period relative
to the max. value (4000ng/g) of the effects range -low (ER-L) issued by the United
State national Oceanic and atmospheric administration (USNOAA).

* Professor at Department of Chemistry, Faculty of Science, Tishreen University, Lattakia, Syria.
** Master Student at Department of Chemistry, Faculty of Science, Tishreen University, Lattakia,
Syria.
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«2.30mg/g caaly ddaiigia Aaiys 2000 a4 3.658Mg/g 5 2001 carm atlas 80.539Mg/g
Ora LS LAl 5358 A Laadl 0da gy A (PAHS)Y lSpe 3815 & same (9) S moaia sy
nd —) s (nd — 91.36 NG/g) s L LasShi cangls tum Jasale JS G S Sl 2ali (3) Jsaall
N el s il e 1,3,5-Triethyl benzene s 1,2,4-Triethyl benzene ¢ J<!(88.3ng/g
dlasall oda 8 A8l dpuled g Ao by 400 LS Hall i WS Lduhall 338 PR S pall (pded Asase
(nd—159.48ng/g) 5(10.93-303.5ng/g) 5 ( nd — 154.04 ng/g )crule angli lls Andipall Lays i
clisd el a8 e gl e Phenanthrene s Anthracene s Fluorene <l al
(15.58-260.2 ng/g) s (12.1-863.5 ng/g) s (1.64-843.63 ng/g) o= W sl Phenanthrened)
3,6- Dimethyl s1- Methyl phenanthrenes - 2-Methyl- phenanthrene;. — J<I
1- Methyl 5 Pyrene s Chrysene s Fluoranthene <l d duailly Wi . Jisall e phenanthrene
5(13.87-1170.2ng/g) 5 (31.58-265.7n0/g)n— e LaysSli - coaglyi 288 Perylene s pyrene
Lasl ale J80 il e (49.10-826.66n0/9) 5 (6.73-739.78ng/g) 5 (34.43-392.1ng/q)
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) Fluoranthene Sy ¢ liiul St (2) ddasall aplie JSG ddasall 538 8 LSl @l 5805 ¢ L))

iphal) ddaad) 38 el Jaae 3 824.4800/g 4 S5 el &l
. St(3) Aaaall cilugay) B (PAHS NQ/g dry Wi.) ) el a5a8)5: (3) S gaad)

Date
17/5/00{05/7/00 [09/8/00 [27/9/00 [9/11/00 [23/12/00/0702/01 [25/3/01 |17/5/01 [26/6/01
PAHS

Naphtalene nd nd 14.14  |nd 19.51 |nd nd 7.99 nd nd

1,2,4Triethyl benzene ([1.31 |nd 91.36 |nd 2354 [37.71 |nd 33.21 |nd nd

1,3,5 Triethyl benzene |nd nd 88.30 [2.94 16.90 ([24.42 |nd 38.26  |nd nd

1- Methyl naphtalene [1.74 |nd 47.99 |nd 205.68 [37.93 [212.32 |20.97 [1.81 nd

1-Ethyl naphtalene 1.53 |nd 30.59 [2.51 55.32 [36.41 [29.12 [28.96 [112.49 |nd

[Acenaphthyle 142 phd  [1318 |d 26.49 0156 [73.25 [76.80 [1.25 |nd
/Acenaphthene 21.36 |nd 19.92 [22.78 |nd 8.39 6.71 28.50 [14.72 |nd
2,3,6Trimethyl 305 [283 [5353 [11.34 |nd nd nd 2270 [1.31  |nd
naphtalene

Fluorene 087 |nd  [154.04 2322 [P474 [27.03 [21.63 [14.98 [26.05 |nd
Phenanthrene 1428 |hd  [159.48 [10.90 [75.43 [72.27 |57.81 [68.25 [55.64 |nd
Anthracene 12.75 [35.97 [290.78 66.05 [303.46 [172.66 |94.50 |[118.89 [198.75 [10.93

2- Methyl phenanthrene [568.54 [614.22 [165.31 [843.63 [174.51 [35.21 [28.17 [370.72 [61.48 |1.64

1- Methyl phenanthrene [134.72 1193.80 (13.88 [12.10 [863.50 [75.32 [60.26 [13.50 |26.43 |[374.79

3,6 Dimethyl 37.39 |110.53 [82.10 [86.76 |260.18 |108.35 [86.68 [90.39 (87.04 [15.58
phenanthrene
Fluoranthene 164.37 [51.78 [212.80 [251.08 [253.66 (148.13 ([118.50 [265.74 |189.33 |31.58
Pyrene 202.74 212.01 [3.02 [392.11 |221.38 [84.04 [67.23 [363.76 [99.68 (34.43
1- Methyl pyrene 233.37 165.95 [427.02 [204.02 [650.30 |739.78 431.40 [557.02 [189.86 [6.73
Chrysene 23.33 140.22 [914.09 (169.67 [137.62 |183.72 |1170.20[936.35 [271.73 [13.87
Perylene 174.29 [126.77 [826.66 [291.29 [183.22 [225.60 (140.48 [260.41 }431.60 }49.10
1597.0 1454.08(3658.19 [2390.40 [3495.44 |2108.53 |2598.26 [3377.40[1769.17 [538.65
>PAH(ng/g) 6
Fluor/pyr 0.81 [0.24 4.01 0.42 1.15 1.76 1.76 0.73 1.90 0.92
4.00 [E17/05/2000
_ m05/07/2000
v 3.00 A [109/08/2000
! W 27/09/2000
[109/11/2000
—~ 2.00 + [123/12/2000
o 007/02/2001
= 1.00 [125/03/2001
= H17/05/2001
0.00 [126/06/2001
YPAHs

. St(3) dasal) B (X PAHS pg/g dry wt.) cilisal 43l 5808 :(9) i)

:St(4) dpbal) Uasall 358 slsa gda—4-2-2
&b doalall g5l Ly ailiia (PAHS) 3 il s (g el £355 sels Aanall oda b Jasds
0.994-) (s La (PAHS) Ul ciliSya g5 anad A0S 5 SIal o aglfig .St (3) 5 St (2) cibanal
Ol (lpall o3 Jumail Ladgai (16) SN amags 1.923MQ/g caly ddasssia dasi (3.158Mg/g
Jsandl Cn LS L Auhl) 558 A Gasall 038 Clygusy 3 (PAHS)Y cl€pal KU 550 (10) <l
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nd-) s (Nd-34.34ng/g) Crule Canslsi il ailiiie; Naphtalene J) g leay i€l s2a 3815 (4)
J< (nd-79.3ng/g) 5 (nd-93.11ng/g) s (nd - 41.12ng/g) s (nd- 76.0ng/g) s (65.01ng/g
Methyl naphtalene ;1,3,5-Triethyl benzene s 1,2,4-Triethyl benzene s Naphtalene

il g yal dal e Sl e 2,3,6-Trimethyl naphtalenes1- Ethyl naphtalene s 1-

e Al uyall 3y (LA Adaaall oda 8 4adiye 3815 Acenaphthene s Acenaphthyle LS .

ol Bagd opa Aasill e (nd-56.24ng/g) 5 (nd- 298.71ng/g) o e cangli (553 Cillaaall
Oale gy oA Gllaadl 8 el ae ddaadl o3 8 AEla) A3 Apphaall LSyl 805

(nd-114.51ng/q)

(4.14-748.34ng/g) 5 (14.88-723.76n9/9) 5 (12.32-395.54n0/q) 5 (6.76-142.57ng/q) 5

2-Methyl s Anthracene s Phenanthrene 5 Fluorene 3 ( J<I (4.53-272.4ng/g) s

oxady . Jsdll e 3,6-Dimethyl  phenanthrene s1- Methyl phenanthrene s phenanthrene

2l sa LS Adandll oda & ciill 4y e Phenanthrene cliida (iasy 3815 g Wyl ) 5)Lay)

Adlal) dpuled s daelyy Apphall LSyl Ll L4ss Phenanthrene caSys g 43)lie g AY1 cillaaall alans

)5 (17.77-523.61ng/g) 5 (14.60-288.74ng/g) 5 (10.52-155.20n0/9) - Le LapSl caaglyid
pyrene 5 Pyrenes Fluoranthene (-~ J<I (4.58-333.34ng/g) 5 (18.92-798.7ng/g
.ol e Perylene 5 Chrysenes 1- Methyl

. St(4) daaall clugay A (PAHS NQ/g dry Wi.) ) cilis ja58)3: (4) S gaad)

Date
\ 17/05/00 [05/7/00|9/08/00 {27/9/00 |9/11/00 |23/12/0 [07/2/01 |25/3/01 |17/5/01 |26/6/01
PAHS
Naphtalene 10.03  [nd 8.44 nd 11.35 (34.34 |23.26 |1.00 1.31 nd
1,2 4Triethyl benzene |22.85 |nd 58.86 |nd 2453 165.01 [30.08 |nd 541 nd
1,3,5 Triethyl benzene |11.60 [nd 59.51 |nd 76.00 |52.13 ]9.44 nd 11.99 |nd
1- Methyl naphtalene |31.65 |nd 9.27 nd 24.09 ]41.12 |0.98 nd nd nd
1-Ethyl naphtalene 10.73 |nd 39.13 |nd nd 93.11 [10.60 |nd nd nd
Acenaphthyle 64.79 [nd 100.50 |nd 195.66 [298.71 162.36 |[7.37 nd nd
Acenaphthene 56.24 19.59 |21.36 |nd 26.71 140.12 16.07 2.22 nd nd
2,3,6 Trimethyl naphtale|42.73 2.40 19.37 nd 37.71 |79.30 |16.12 |nd nd nd
Fluorene 75.69 62.78 |[114.51 |nd 60.39 |101.29 [50.31 |42.68 [14.04 |nd
Phenanthrene 121.91 [74.23 |104.75 [31.72 |38.70 |142.57 |63.86 |47.87 |77.61 |6.76
Anthracene 395.54 |12.32 [201.98 |41.31 [125.13 |(357.08 |88.66 |[72.33 |117.89 (13.84
2- Methyl 367.89 |397.96 [267.95 |723.76 [93.41 |409.24 |62.83 |[425.10 |262.82 (14.88
phenanthrene
1- Methyl 401.12 |19.18 |[4.14 |117.18 |10.57 |129.57 |10.37 |628.66 |748.34 |450.93
ephenanthrene
3.6 Dimethyll o7 40 |124.48 |116.41 3521 |90.69 |281.63 [5461 [61.74 |453  [9.92
phenanthrene
Fluoranthene 65.57 |67.25 |124.38 [99.84 9559 [76.85 |33.77 |64.83 |155.20 [10.52
Pyrene 288.74 |127.75 [178.48 |211.96 [117.11 |[119.11 |38.78 |[199.87 |231.51 [14.60
1- Methyl pyrene 52.32 |45.78 |[168.40 |17.77 |[248.19 |[523.61 |52.79 |[290.85 |237.82 [59.46
Chrysene 18.92 [27.69 |798.70 [76.41 |311.55 |143.39 [172.28 |275.32 [320.38 |319.53
Perylene 333.34 |132.00 [258.88 |225.09 (49.05 [169.94 |268.47 [4.58 |102.94 (93.14
>PAH(ng/g) 2644.06 |1103.4 [2645.02|1580.25(1636.43 [3158.12|1055.64(2124.42|2291.79({993.58
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Fluor/pyr 0.23 0.53 |0.70 0.47 0.82 0.65 0.87 0.32 0.67 0.72
35 0 17/05/2000
34 B 05/07/2000
A 5 [109/08/2000
% W 27/09/2000
21 [109/11/2000
o 15 [23/12/2000
I 0107/02/2001
= 0125/03/2001
051 B 17/05/2001
0 [126/06/2001
YPAHSs

. St(4)aasal) 3 (X PAHSs pg/g dry wt.) cilssal 435 5808 :(10) Jeil

:St(5)Aubal) dbaall by sla JAt—5-2-2

2001 map iy 4 0.665Mg/g (o Le daadl) o3a HPAHS) I il 5805 ¢ sana 2l
S (11) I8 mamsns ¢ 1.444mMQ gl Ao sie daitys 2000 Ciria Coatine 4 2.542M0/g
il 3535 alandl (5) Jsaadl e Jandl LS ciushall 355 DA ddaad) o2 8 (PAHS) LSyl 4K
Cany 5 Lol Cidla aalgi e Aol Jalye (e 8588 Jalye A Aalal) &3l dpalal GliSHall (e alaey)
1- S Al Jall sa WS ¢(nd-56.24N00/0) cr Lo La3Sli camslis daa el ydl)
1,2,4-Triethyl benzen .Sy LanSlil o el Jhay 3 (nd-56.24 ng/g)Methylnaphtalene
Anitiye LaySl Cail€a cAalal) A0 Aplaall LS yall Apilly Lol cclpal) 038 8050 0 (msa] Jacl o3
(21.36-296.73ng/g) 5 (nd — 131.02ng/g) s Lo sl Cun cilall 3l 5 dgalal l€pall pa 45l
s phenanthrene 2 (nd — 90.07ng/g) o Les il A Anthracene s Fluorene ¢ J<I1
(20.76-412.24ng/g)2-Methyl phenanthrenel dually Jlalis LS aie Jef Log aliiie 3€05 culy
12.75-) 3,6-Dimethyl  phenanthrene 15 (6.58-432.62ng/g) 1-Methyl phenanthrene J;
LS e xa ) S pall pe 45)aalls Wyl 8 ol A8kl ey dgphall il el sy (284.05ng/g
o e canglp e Wyl sl &ls «1-Methyl pyrene s Pyrene 5 Fluoranthene J) xie JWsl) ga
A S dnally Welecanyill (21,58 - 672.05ng/g) (10.54-361.77ng/g) s (nd-824.48ng/g)
A AlSHall 3S1E ae dgliie LaaySls culss cdslall uleall Perylene s aslall e L)l Chrysene
sl e (5.61-280.14ng/g) 5 (7.74-276.82n0/0) (rn Lo Cpeanily Aalal)
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. St(5) Aasall cilugu; A (PAHS NG/g dry wi.) ) <l pa3ss)yi: (5) J gaad)

Date
\17/5/00 05/7/00 [9/8/00 |27/9/00 {9/11/00 |23/12/00 |07/2/01 |25/3/01 |17/5/01 (26/6/01
PAHS
Naphtalene 2.40 nd 19.51 |nd 18.75 |nd nd nd nd nd
1,2, 4Triethyl benzene 0.76 nd 9.03 |nd 3.92 nd nd nd nd 0.94
1,3,5 Triethyl benzene 2.40 nd 2091 |nd 839 |nd nd nd nd nd
1- Methyl naphtalene 0.87 nd 55.59 |nd 3.27 56.24 43.75 |nd 1.53 nd
1-Ethyl naphtalene 2.73 nd 9.59 nd 33.64 |nd nd nd 2.67 1.30
Acenaphthyle 2.18 nd 72.20 |nd 23.00 [58.02 4513 |nd nd 0.94
Acenaphthene 2.29 nd 27.90 |nd 4.47 nd nd nd nd 1.34
2,3,6 Trimethyl naphtalene |2.62 nd 22.67 1090 |nd nd nd nd nd nd
Fluorene nd nd 46.11 |131.02 |16.90 [26.91 20.93 [33.25 |1.25 1.88
Phenanthrene 1.31 61.18 |46.54 [65.76 |14.72 ]90.07 70.05 |1259 |nd 8.33
Anthracene 21.36  [48.09 [244.92 |82.57 [147.80 |296.73 |230.79 [43.44 |111.45 [111.49
2- Methyl phenanthrene 124,70 |113.27 |412.24 [253.53 |39.57 |218.16 |169.68 [20.76 [90.20 |64.19
1 —Methyl phenanthrene 7.19 432.62 [196.91 |8.00 41.64 |75.12 58.42 [167.91 |21.15 |6.58
3,6 Dimethyl phenanthrene |12.75 139.52 |144.43 1284.05 |37.61 |[138.74 |107.91 (70.25 ([68.45 |45.51
Fluoranthene 271.08 |[nd 578.35 [824.48 [91.31 |88.10 68.52 |36.40 [49.24 |76.51
Pyrene 185.85 [247.98 [134.18 [361.77 |49.16 |13.55 10.54 |20.27 [30.08 |27.82
1- Methyl pyrene 3259 [21.58 |110.40 [182.49 [94.29 |540.86 |420.67 |220.34 [69.92 |672.05
Chrysene 114.67 |[46.22 |125.10 [7.74  |255.28 |276.82 |215.30 [161.65 |115.49 |46.00
Perylene 7292 |174.62 |265.86 [280.14 [22.89 |235.81 |183.41 |5.61 103.28 |68.76
~PAHs (ng/g) 860.67 [1285.08 |2542.44(2492.45(906.61 |2115.13 |1645.10|792.47 |664.71 |1133.64
Fluor/pyr 1.46 4.31 2.28 1.86 [6.50 6.50 1.80 1.64 |2.75
3 017/05/2000

= B05/07/2000

k. 009/08/2000

Y2 - W 27/09/2000

. 009/11/2000

> 023/12/2000

o1 _i_ 07/02/2001

=1 025/03/2001

— B 17/05/2001

0 SPAHS 026/06/2001

. St(5)akaaall & (X PAHSs pg/g dry wt.) cilssal 4l 3808 :(11)Jsdd

oo LS 19 e St (B)ikaadll o3 Gl a5 ciang jaall laaall aliead il Jlall ga LS

:St(6) Ludl-6-2-2

A S gl Al 5y DA AT L Jead e W31 8 maly cpls e (PAHS) I LS 5
Ao gia dailyy 2000 a8 3.01Mg/g 5 2001 o Ayl 3 0.313Mg/g o e (PAHS) LSl
s LS il 3558 PA (PAHS) ) byl 4 580580 (12) JSal) o WS« 1,54 mg/g sl
Jie dalall 28l LS alls (30 JoSI LS paS Al dlal dylaell cLSHall 3805 (bl (6) Jsaall
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1-Ethyl 5 2000 s 3 2.40NQ/g 03853 e el cualy ally <1,3,5-Triethyl naphtalene
2,3,6-1 Ay 51 lI3S 2000 aya 3 27.56N0/7 0385 abiall daill cixly ) cnaphtalene
Y Ayl LSl cilas J4184L.2000 caya Ay 4 (63.29ng/g) Trimethyl  naphtalene
2-Methyl 5 Anthracenell doually Jlalisn LS cilall delyyy 4 GlSpall (e loay lef 5805
Laysli caagli Al Chrysene s Fluoranthene 5 3,6-Dimethyl Phenanthrene s Phenanthrene
5(21.15 -243.4ng/g) o
(14.72 -881.59ng/g) 5 (16.35 -423.99ng/g) 5 (29.21 -463.94ng/g) 5 (8.61 -384.12ng/q)
On b Gnglp Sl 4 el o gl ) uladdl Perylene S ya ¢l
Syl AN 3 QI (mlass) (1) JSal) 6 s 5o LaS T Dl 4ay .(1.42-1071.02ng/g)

:20005le 8 (AY) Ledlie pa 43adl 2001 ple 8 leilie) &5 Al cclygll e 3 (PAHS)

. St(6) Aaaall cilugay A (PAHS NQ/g dry Wi.) ) cilis a58)5: (6) S gaad)

Date
\ 17/5/0008/7/00  {09/8/00 719100 f9/11100 P20 lor2101 fosyafon frrssion 7O
PAHSs
Naphtalene 3.38 nd Nd nd nd 3.83 1.47 nd nd 1.36
1,2,4Triethyl benzene |nd nd Nd nd 47.17 [7.94 nd nd nd 1.53
1,3,5 Triethyl benzene |2.40 nd Nd nd nd nd 1.36 nd nd nd
1- Methyl naphtalene |1.64 nd 75.56 nd 41.80 |17.8.3 |nd nd nd nd
1-Ethylenaphtalene  |1.74 nd Nd nd 27.56 |nd 1.31 nd nd 1.09
Acenaphthyle 1.96 nd Nd nd 35.32 [78.11 |nd nd 0.98 1.31
/Acenaphthene nd nd Nd 47.79  |nd 33.54 [1.20 nd 1.72 2.29
23,6 Trimethyl 120 |d 1354 6329 |hd 4615 jd  pd  pd  [1.20
naphtalene
Fluorene 33.79 |nd 52.86 121.24 [20.55 163.44 [1.09 66.07 [49.70 |nd
Phenanthrene 2.94 nd 98.10 173.06 [76.52 [103.33 [11.39 [64.30 [40.81 [.72
IAnthracene 22.02 |33.57 243.44 221.05 |191.72 |126.04 [22.89 [97.01 |72.76 ([21.15
2 ~Methyl 362.43 |384.12 [32.16 225.63 |58.67 [7/7.36 |16.19 [27.85 [20.89 [8.61
phenanthrene
L- Methyl b53.75 (3237 [14157 5131 [7.38  [13.27 8956 [22.67 [17.00 |162.08
phenanthrene ) ) ' ) ) ) ) ) ) )
3,6 Dimethyl 9.21 [66.60  [75.63  |463.94 [60.07 [61.10 [38.04 [89.00 [66.75 [41.37
phenanthrene
Fluoranthene 23.98 41.09 73.40 423.99 [21.96 [65.03 [16.35 [23.11 |17.33 |20.55
Pyrene 164.59 [122.41 [51.47 258.08 45.31 [28.68 [8.61 36.08 ([27.06 [7.36
1- Methyl pyrene 65.07 44.69 262.98 18.71 |155.93 [194.80 }40.33 [173.58 [130.19 [11.99
Chrysene 14.72 ]16.46 818.73 149.82 [558.52 [881.59 [154.51 [118.97 [89.23 [23.76
Perylene 81.97 |550.78 [1071.02 1[670.30 |828.06 [920.80 [40.33 [19.78 [14.84 [1.42
>PAH(ng/g) 1066.7911292.09 (3010.46 [2888.21(2176.54 [2705.01 [644.63 (738.42 [549.26 |312.79
Fluor/pyr 0.15 0.34 1..43 1.64 0.48 2.27 1.90 0.64 0.64 2.79
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350 @ 17/05/2000
= 300 B 05/07/2000
Sy [09/08/2000
4 B 27/09/2000
2 200 009/11/2000
> 150 | [@23/12/2000
> 100 007/02/2001
= 025/03/2001
Z o050 _l_-_| B 17/05/2001
0.00 026/06/2001
IPAHs

. St(6)dkaaall & (X PAHSs pg/g dry wt.) cilssal 43l 3808 :(12)Jsdd

dAglal) ciliml-2-3
: St(2) oubil 3lias—1-2-3
g Aophaad)l iS5 Hnell GLSHall G 2amtie i (o Lgdlgialy ddasall o2a ol Cijd

=0 0 1.18Img/l G Le gl il Aol 3% DA (PAHS) J) @l el 40 580530 (13) Jeall
LI 5Pl palias) ool GISC 8,41 MO/l csly Ao gie daiys <2000 a4 15.41mg/l 5 2001
oo Ladsat (17) JS8 Jiays 2000 ple b alaadd) 510 pa 43l 2001 ple s LSl o3¢]
(s DSl LS ) ALYl ailindiag Ul Ciuna a5 (7) Jsaall sy ecliShall o028 Juad
Ll <1459.7ng/1 ilis de sanall 038 v 38155 el 2,3,6-Trimethyl naphtalene Sy das s
Gaghi Al asliida s Phenanthrene S pal dacals sphaall <oy o dalall 480 LS jall 4l
42.24-) 5 (64.1-1105.9ng/1) 5 (143 - 2960.44ng/l)5 (nd - 2681.09ng/l) o= L Laysis
Phenanthrenec. JsI (1350.5ng/1

= 3,6-DimethylPhenanthrene s 1-MethylPhenanthrene s 2 -MethylPhenanthrene
Nd— )omle Canglsi A sendl 038 aun 3810 ol Acenaphthene JI aSye das cua & el
a3l 3 ooyl ) Gealass) dalal) dely) dyyhaell clisg S5 paed) s )al ali e .(97.01 g/l
2.73-) 5 (5.67-586.69ng/l) 5 (42.51-1113.48n0/l) Gule onglyig Aalal) D5 LS jall ae 43aall
M Pyrene JI Sy < liul Chrysene s 1-Methyl pyrene 5 Fluoranthene ¢ J<! (1682.2ng/
3576.01ng/1 5 2001 azp) 2 77400/ G Lo 03815 Cangl i Enmsy calall jlae o (g5l oaalsiy
O Lo 038l Cangli gy Adlall wled Perylene J caSyd dually ;) @l13€ 2000 Copn pllae 6
.2000 ¢ b3 allas 8 3759.96n0/1 5 2001 a2y Jeiss 8 16.900/1

. St (2) daaall sl A (PAHS NG/) I il ya3a8)3: (7) S gl

Date 23/12/0
17/5/00 (5/7/00 9/8/00 [27/9/00 B/11/00 0 7/2/01 [25/3/01 [17/5/01 [26/6/01

PAHs

Naphtalene nd nd 2.1 nd nd nd 7.36  |nd 3.27 nd
1,2,4Triethyl benzene ¥47.96 P7.19 3.2 nd nd nd nd nd nd nd
1,3,5 Triethyl benzene |nd 34.42 1.3 52.1 nd nd nd nd nd nd
1- Methyl naphtalene |nd 4.13 5.4 nd nd nd nd 12.81 [12.26 |nd
1-Ethyle naphtalene  |nd 7.40 67.22 [170.48 80.66 |nd nd nd nd nd
/Acenaphthyle nd 46.98 P08.64 [29.21 [109.04 43.6 |d nd 5.18 nd
/Acenaphthene 97.01 4354 4088 [36.84 19.05 |d nd nd 7.36 nd
2,3,6Trimethyl 10.90 [648.66 [1459.69 34.54 [175..63 |nd 153.42 |nd 10.90 |nd
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naphtalene
Fluorene 69.76 976.30 [2790.01|638.15 [3368.02 [176.58 [270.05 [12.3  |nd 4.7
Phenanthrene 294.83 [1906.43 [2209.00 [1707.91 2681.09 334.12 [374.67 [127.8 [122.35 |nd
/Anthracene 73.95 P66.59 [278.74 [227.26 [386.69 [102.73 [110.64 83.93 62.13 [1.03
2- Methyl 625.39 [2396.33 [1939.82 [2960.44 [1127.79 1152.4 [824.04 [157.77 $36.00 [143.33
phenanthrene
1- Methy| 453.44 13355 [$89.52 [725.44 {814.20 [124.81 (182.03 [311.47 146.05 [1105.85
phenanthrene
3,6 Dimethyl 420.16 B857.46 [1277.49(718.75 [1350.47 449.63 ¥42.24 [78.21 58.04 [27.81
phenanthrene
Fluoranthrene 199.87 [1020.24[127.90 [120.77 [1113.48 952.74 42.51 360.87 65.02 [168.11
Pyrene 389.46 [3576.01[1718.46 [1227.78 [1342.15 [1769.54 [132.16 [357.79 [77.39 [197.02
1- Methyl pyrene 170.04 535.08 [178.72 5.67  P4.47 [P49.61 [27.52 1485.87 [12.26 [586.69
Chrysene 361.86 [705.12 942.55 [245.91 [1131.06 294.03 .73  [739.57 [17.71 [1682.20
Perylene 1615.38 [1059.48 [869.31 5211.14 563.17 [3759.96 [254.79 16.9  P44.71 [176.85
~PAHSs (ng/l) 4830.01 14944.91/15409.9 [14612.4 [14211.3 9409.8 2424.162745.3 [1180.63 4293.6
Fluora/Pyrene 051 029 p.07 .1 083 (054 032 [101 084 .85
18
16 - 0 17/05/2000
14 1 W 05/07/2000
o | 0009/08/2000
: W 27/09/2000
10 009/11/2000
- 8 [ 23/12/2000
o 81 007/02/2001
3 4 025/03/2001
~ 2 —|—u_ W 17/05/2001
0 00 26/06/2001
XPAHs

. St(2)Akaall b (Z PAHS pg/l) el sal i) 5800 1(13)Js

:St(3) wlndli-2-2-3
O Lo A0S0 L3Sl canslyig ((PAHS) clSie (e S5 19 e dland) oda b il (g5a
JSAU (pmg ¢ 6.735U0/ sl Ao gie dasiys « 2000 i 414.11mg/l 5 2001 a4 1.49M0/I
Pl Wikl & maldl aliay) cala o duball sy D (PAHS) 3 cl€d 41 5€050 (14)
LSall o gama () cina 2als (8) Jsaad) e JaaDly 2000 ale b Ledline ase 45)all 2001 ple
b e saad) o G 3-S5 lefl-Ethylnaphtalenecas e daw dags cdalall igld; iplal
Nd-) o Lo gl Aalal) A5 LS yall pudy Ll Jasgl cpa 6.2000 cappa alhae 4 217.5n00)/I
Show ila ) cpll e Anthracene Jis Fluorene 3 ¢ JU (41.7-473.1ng/l) 5 (326.5ng/1
109.6)5 (8.5-2714.5ng/l) o L caagli L L3Sl cilas ¢us Phenanthrene J) abile daal
1- Methyl 5 2- MethylPhenanthrene = dS1 (- nd -670.9ng/1) 5 (-1683.2ng/I
1- Pyrene i ddlll dely, cilSall Wde3,6-Dimethyl  Phenanthrene Phenanthrene
14.2-) 5 (29.2-948.3ng/l) (o Lo canglii Wil e mial Led eyl cila s MethylPyrene
nd-)cmle caaglyi Chrysene s Fluoranthene g J<I el 3805 Jlie Lol e (718.5ng/l
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ddalal) uled Perylene Sy vy 5oV QA< Jlgnll e (14.2-5492.2ng/1) 5 (2244.6ng/I
(A lasdl pe A3EALG 385 el g5 (39.0-5094.2n0/1) 0o Lo cangli 5805 4l il 535

. St (3) Aaaall ola & (PAHS NG/I) ) il sa3815(8) J 22

Date
17/5/0 5/7/00 19/8/00 27/9/0 [9/11/0 [23/12/ 212101 25/3/0 (17/5/0 b6/6/01
0 0 00 1 1
PAHs
Naphtalene nd nd Nd nd nd nd nd 109 6.3 nd

1,2,4Triethyl benzene [48.5 |nd Nd nd nd nd nd nd 6.5 nd
1,3,5 Triethyl benzene [28.3 |nd Nd nd nd nd nd nd nd nd
1- Methyl naphtalene  [70.9 |nd Nd nd nd nd nd 5.7 6.3 nd
1-Ethyl naphtalene 91.8 |nd 200.7 [217.5 [29.1 |nd nd nd 27.8 |nd

IAcenaphthyl 107.9 |nd Nd nd nd nd nd 4.4 5.2 nd
IAcenaphthen 136.5 [388.9 |55.1 [59.7 |nd nd nd 55 [74 |nd
2.3,6Trimethyl 167.6 [116.1 [59.6 [646 |nd |hd 7.8 |nd 153 |d
naphtalene

Fluorene 44,4 [257.0 [273.9 [296.8 |nd 326.5 |nd nd 14.4  |nd
Phenanthrene 300.0 [258.9 146.8 [50.7 |nd 153.7 (85.0 |nd 113.4 |nd
/Anthracene 352.6 41.7 |436.7 473.1 [92.2 [148.0 [151.0 [124.0 [110.6 [74.4

2- Methyl phenanthrene [1235.8(1754.3|2714.5|1857.452.7 [1227.9{360.3 [76.3 1421.3 8.5
1- Methyl phenanthrene [542.0 1329.9240.5 [260.5 [1683.2(109.6 |[743.1 |1391.1|124.0 |1477.5

3.6 Dimethyl 107.6 [327.0 [285.0 [308.7 |hd  [670.9 [266.5 |nd  [11.5 [16.6
phenanthrene
Fluoranthene 139 |nd  [992.1 [1074.7[159.0 [2244.682.6 [110.6 [37.3 [67.9
Pyrene 210.9 [858.4 [801.7 |868.5 [209.4 948.3 |845.6 [122.1 [167.9 [29.2
1- Methyl pyrene 38.2 [/7.9 [190.4 [206.3 [718.5 |478.0 [14.2 |377.4 }40.1 [294.9
Chrysene 142 [691.3 [259.3 [281.0 [3103.3[2707.3[116.9 [5492.2[54.8 [1092.7
Perylene 219.1 [210.9 [3621.014022.7[705.8 [5094.2/564.1 |662.2 [319.1 [39.0
>PAHSs (ng/l) 3730.316312.3(10177.2[10042.0/6753.1 [14108.8|3257.0 (8382.411489.0(3100.5
Fluora/Pyrene 0.07 | 1.24 [1.24 076 (237 (0.1 091 [0.22 [2.33
15 @ 17/05/2000

. [ 05/07/2000

2 [109/08/2000

% 104 W 27/09/2000

—~ [ 09/11/2000

. o 23/12/2000

o O [J07/02/2001

3 O 25/03/2001

- W 17/05/2001

0 [ 26/06/2001
YPAHSs

. St(3)akaall & (2 PAHS pg/l) clissal L) 50 :(14)Jsid
:St(4) Auhall Aaaal) by sl g 8e—3-2-3
Sl ae Alall ale (<5 (mial (PAHS) ISH 381l of ddasdl s3a sl cilie b 2a3
2001 psy 4 1.050mg/l o e 3S)s canglyis St (3) 5 St (2)idanall Ailal) iligal) 8 Alaiadll
A< 580l (15) JSall ews ¢ ( Mg/l ((3.508 Lajlaie dlassgia dagiys 2000 ¢lii 8 9.133mg/l
oaliail Jaad ¢ St (3) 5 St (2) cibanall Leaally Jlall 4 LSy cduhall 5,5 A PAHS ) LSyl
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< @AY Dl g Al 2001 ple b Llie) 5 3 coluall cilie & (PAHS) Il el 3805
.2000 ple
ailiiday (N SLSas 3 Josll LS el Cama 2als 2a3 (9) Jsaall Agad )l DA
) Al Jad alae a0y S5 Jay 5301 2,3,6-Trimethyl  naphtalene Sy ol Gl
Acenaphthyle < Sye Jfie 4 alal) 4 L Syall ane 1wl 5 oY) SlId < 1087.4ng/I
LSyl 48y 3815 8 zaaly ol asa ) ABLaY L daiane 3S)i glaaayy oAl Acenaphthene s
nd—-) 5 (nd—150.3ng/l) 5 (nd —503.41ng/l) 5 (nd — 315.83ng/l) = Lo asglyi Al
Anthrecene 5 Fluorene J ¢« J<! (nd — 515.03ng/l) s (115.8 — 437.5ng/l) 5 (920.51ng/I
3,6 —Dimethyl 51- Methy Phenanthrene2- Methyl Phenanthrene s Phenanthrene s
nd — )or Le Cunglp oSl A6kl 4 e by ol pall cuael gaa 8 ¢ sl e phenanthrene
Jlae il e 1- methyl Pyrene s Fluoranthene ¢ J<I(26.60-322.91ng/1) 5 (415.12ng/I
o L caaglsi Pyrene s Chrysene ¢ JSU e 3815
4650.6ng/l itaadl oda & 385 el il pa 8(52.9-1295.2ng/1) 5 (24.8-1057.9ng/l)

. 2000 ¢ s 3 ddall uledll Perylene oSy

. St (4) Adasall sbaa « (PAHSs ng/l) ) @l 38l (9) J gasd)

Date D71910

17/5/00 [5/7/00 [9/8/00 0 9/11/00[23/12/00 (7/2/01 |25/3/01 [17/5/01 [26/6/01
PAHs
Naphtalene 7.9 nd nd 5.45 [Nd nd nd 4.36 nd nd
1,2,4Triethyl benzene 7.09 |nd nd 6.54 [Nd nd nd nd 6.81 nd
1,3,5 Triethyl benzene 4.63 nd nd 4.14  |Nd nd nd nd 3.27 4.63
1- Methyl naptalene 4.63 nd nd 3.92 |Nd nd 5.72 nd 6.54 nd
1-Ethyl naphtalene nd nd nd 3.71 |Nd nd nd 12.26 |nd nd
/Acenaphthyle nd nd nd 13.95 Nd nd 5.72 nd 7.36 nd
IAcenaphthene nd 215.00 |198.46 [50.14 [Nd nd nd nd 4.36 nd
2,3,6 Trimethyl naphtalene [5.45 nd nd 1087.38Nd 35.15 [73.58 |nd 5.45 nd
Fluorene 34.88  |164.59 ]151.93 [65.84 |Nd 315.83 [79.03 |nd nd nd
Phenanthrene 60.77 |nd 16.10 [13.95 |Nd 150.3 66.76 [7.09 [62.68 |nd
/Anthracene 42.78  |nd 503.41 412.69(205.74 [394.58 [100.55 [38.7 [63.49 [68.94
2- Methyl phenanthrene 623.48 [164.13 |151.50 [259.80|Nd 308.9 [920.51 [109.27 ([142.70 |11.45
1- Methyl phenanthrene 281.22 [220.18 [203.24 437.53]186.66 |512.85 [143.06 [115.79 [204.65 [251.85
3,6 Dimethyl hpenanthrene |nd nd nd 491.81(121.81 |515.03 |[14.72 |nd 71.67 [2.18
Fluoranthene 8.18 |nd nd 147.41160.50 [415.12 45.24 |50.69 [36.52 [122.08
Pyrene 52.87 |1127.88 |1041.12(973.59/91.83 |1295.19 [229.72 [123.17 [308.74 |104.64
1- Methyl pyrene 46.6  |322.10 [297.32 [26.60 [116.36 [203.83 }40.33 [141.7 (4142 [322.91
Chrysene 246.89 [1057.85 [976.47 [351.20/553.99 [335.99 [24.8  |430.28 [26.71 |1029.51
Perylene 603.32 |661.09 [610.23 [3653.55/60.77 |4650.58 [100.28 [16.9  [549.63 [64.58
>PAHSs (ng/l ) 2030.69 [3932.817 [4149.782(8009.20/11397.66 (9133.35 [1850.02 [1050.21 (1542  [1982.77
Fluora/Pyrene 0.15 B 0.15 |0.66 [0.32 0.2 041 012 117
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~ 000 [126/06/2001

SPAHSs

. St(4)aaaal) & (£ PAHS pg/l) el 4080 50 :(15)Jsal
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(PAHS)D cilSye s gl i e Jaine i L g)al

:;ilel" sos 31_4
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<4(0.313pg/g) cwle (PAHS) I clSie (o £33 19 goane zsbis dupdall il
sl b ALyl 02a £ yana zslyd a4 ¢ St (2)adaaddl 8 (3.93110/g) 5 St (6)itasall
&8 (15.41pg/1) 5 St (4) iaaall b ( 1.05pg/l) cle St (4) « SH(3) ¢ SE2)imssy2ell illanal
St (2) iasal

Lo 13a5 )2y cllanall aa A3lally (St (2) dasall cilyyguy 3 ALEN Lpplaall el 3805 ¢ laiy-2
Abad) @l (8 (ulob Blias )5 pme Cuas J9ag ae Gl

e Alaally ale 05 St (3) ¢ St(2) bl & AL, dagal) 4ylaal) LS all Tagals aalg3
(3) Al 5 apeall 1i50,SH(2) Lty Aadd i) Eslil polias (g0 Ll Dt (Y1 cillanal
.St

.St(B) ,St(5) « St(4) « StL) Clhaall i Aagall Lhal) S5l 3815 mlisii-4

G ae A5l cEil) any Ao cllasall anea & Phenanthrened) clsisia pasy 3815 ¢ 16,5
.44y Phenanthrene

S bl e g el bl e b ale JS5 (PAHS) 3 el 400 580580 (alisi—6
2000 sle e xa d3liall 2001 sle Lliie)

o3 A Lo s ALl lil) 8 (St (2) dlasall & (PAHS) ) il yal LU 5€150 (mlias) —7
2000 sle ge &3)ally 2001 ale Lilsicl
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