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Laalially il uald) Juadl)

DY ole 8 4 (e ol el Jall Sl Joa HUY1 sl 8 BODs ) ad of Jaadl v/
£ il Saati Aaal) Gllil el e Al Aala)l o ) @l (s mall) cSall Jsa
Aayhl 8 A 0)5&5 lls g Apuianl) lgall Aans

o) oyl A sansall ulaall cryglas 8 LY asans 5l olud BODs J) ad of a3l v/
[601[59] 30 mg/l ) ol iliialsal ddiasn il Ly 2 Mg/

:NO3™ (mg/l) «ail) sa,Lé -7-1-5

e 3 NOg™ (Mg/l) i) 53,5 s ity (14-5) 5 (13-5) &) (Nsand) oo
& Al bl Jia 2 LS (JalS ale Pl gl e Sl Blag S e s3salal sl
iesane JU Jien b adlss (27-5) 5 (26-5) 5 (25-5) o) cllabdal (38 Liby culganl
Ayl Gliey) il 4l (28-5) ) hbaall Gigs s o Ayl WY1 e

(2013 M Fn9 2012 Gl (r) S ale J¥A Ay paall LY olua @ NO3™ (mg/l) il 8a,L ad 45 :(13-5) ad) Jgaad)

Tl || bld | 200 | TosS | 2008 | Tops | DM | S| Dsa | cbus | OH | ol %
all @)
68.94 | 80.12 | 87.65 | 98.25 | 99.28 | 70.98 | 55.94 | 50.89 | 47.51 [ 45.95 [ 58.57 | 56.88 | 75.24 | 1
65.56 | 73.67 | 83.35 | 96.94 |70.14 | 65.48 | 40.71 | 44.86 | 40.29 [ 43.85 [ 54.48 | 76.69 | 96.29 [ 2
75.60 | 100.88 | 98.48 | 105.59 | 87.61 | 86.94 | 75.96 | 59.84 | 39.79 | 47.36 | 50.79 | 69.21 | 84.76 | 3 _ul
70.73 | 84.79 | 93.28 | 99.32 | 87.54 | 83.89 | 70.35| 56.56 | 42.78 | 48.06 [ 50.84 | 54.95 | 76.42 | 4
83.60 | 96.40 | 126.18 | 117.25 | 94.87 | 72.35 | 65.64 | 68.13 | 49.25 | 57.10 | 76.03 | 89.17 | 90.88 | 5 i
90.77 | 94.65 | 138.79 | 146.56 | 96.84 | 88.79 | 60.51 | 74.32 | 65.78 | 57.51 | 90.68 | 89.34 | 85.46 | 6 _ul
80.38 | 90.38 | 135.26 | 123.10 | 89.48 | 62.95 | 50.72 | 55.96 | 45.87 | 59.92 | 73.64 | 80.59 [ 96.63 | 7 Al
100.67 || 116.15 | 150.59 | 147.89 | 98.51 | 79.24 | 67.49 | 85.37 | 77.68 | 84.36 | 91.47 | 109.04 | 100.25 [ 8 il
88.57 | 109.39 | 123.26 | 134.45 | 99.01 | 78.42 [ 60.75 | 79.32 | 45.65 | 50.73 | 81.59 [ 97.07 | 103.20 | 9 s
85.89 | 106.08 | 117.62 | 135.45 | 80.27 | 65.41 | 60.96 | 54.37 | 68.83 | 59.74 | 80.52 | 99.48 [ 101.98 | 10 _ul
65.16 | 78.51 | 90.34 | 99.15 | 72.87 | 88.44 | 63.62 | 49.04 | 40.75| 36.97 | 46.18 | 45.24 | 70.86 | 11 2
63.90 | 66.35 | 61.68 | 88.49 | 83.48 | 79.93 | 52.58 | 69.18 [ 45.91 | 35.25 | 58.79 | 70.94 | 54.24 | 12 x)
59.32 | 61.20 | 78.48 | 90.79 | 86.11 | 57.92 | 60.56 | 53.03 | 38.28 | 47.36 | 35.64 | 40.28 | 62.16 | 13 _ul
60.98 | 77.65 | 91.89 | 89.76 | 79.28 | 60.74 | 56.51 | 39.48 | 40.67 | 49.48 | 54.09 | 41.51 | 50.69 | 14
64.77 | 96.73 | 85.95 | 100.59 [ 91.18 | 72.34 | 50.93 | 56.62 | 42.35 | 39.78 [ 36.65 | 49.29 | 54.78 [ 15 il
61.16 | 65.31 | 80.10 | 97.59 | 80.22 | 62.08 | 70.93 | 54.65 | 45.37 | 39.82 | 42.44 | 37.19 | 58.22 | 16 Ll
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Asslially it

al) badl)

(2013 3T g 2012 ol () S ale A Al olsy) Jalas ol @ NO3™ (mg/l) )il 8a,L ad a5 :(14-5) ad) Jgaad)

&)
g | 8| L | 208 | los | 2o | tows | dpi | a | e | e | M| e |
Do) o
60.61 | 93.47 | 99.12 | 97.25 | 55.07 |48.71|40.83 | 50.37 | 46.62 | 41.94 | 47.52 [ 50.99 | 55.38 | 1 nswa
62.99 | 100.49 | 101.22 | 98.05 | 65.35 | 54.82 | 56.64 | 50.37 | 45.11 | 41.89 | 45.15 | 50.6 | 46.17 | 2 nsw=a
79.91 | 100.49 | 110.13 | 114.85 | 137.69 | 98.72 | 72.24 | 59.35 | 48.26 | 50.37 | 43.09 [ 57.31 | 66.42 | 1 Jwi LuS
81.19 || 103.92 | 107.13 | 121.35 | 153.14 | 79.42 | 60.79 | 69.52 | 43.76 | 52.13 | 50.74 | 62.27 | 70.11 | 2 Ji LuS
180
160 B 1 sia
w140 02 psa
% 01 Aad s
% 120
1o 100
q
i=]: ® 60 (5 ¢ pavedl 2
E 60 -+ — H
. 40
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= 20 -
e I T O N
y 4 ¥ @\;’ ?\Jf $° ?\;
LAl g

Al sl JMA Ll Gliey) bl sl 8 NO3™ (M/l) @il 5L ad a3 :(28-5) a8 Jsill
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led Llal) sl iS5 985 ([59.32 — 100.67] Mg/l Jaal) o sl LYY ol il
((8)pdy sl llas 150.59 M/l Lales el (b ol Aad lof cialy Cua il 558
Aanilly Wl ((12) a8, Jall ellyg 3525 MO/l s je 8 led dad jral iy (a3
dadl e Ld il 35l all (gyedl) hawgiall #olp a8 4yl olaeV) Ll )

) oslS el 815314 mo/l e dad el caly 3 ([60.61 — 81.19] mg/I
o Aad eal il i G e Jladll Sl e o daBl (2) o8y adaill el
sl g e Gadlgl) (1) J) ddaiill & 5V o el 4 40.83 mg/l
el e e S5 Sl olie 3 il syl sl Uspale leliyl @llia of Jaadls
Jaaill 138 3 HUadY) Jshaa ) Glld (ghays ¢ ald IS5 o il 358 85 ale (<G daul)
Lelanty de )3l (miah ¥y Al (e dnially A pdial) Claaally 3aanl) ST Jsis
61] dpadaiadly 4 sl oluall ) 35k
S aall Cipaall i SIS 4l jeall e aaall Cipeall slie (apusd pgay LS
e aal) Cipall slaa (g5 iyl 33Ls 55 by B 58he Sl (A e
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Laalially il uald) Juadl)

Gl Al & i) e il Al sl Lenyn A aLied) cilidas of LS v
N BLe G5 (e S ISy 35 eS8 88l allly pshall lilae oI,

Dbl lal) aliee 8 ciiglan a8 LYY aens L) ol il 5a)Ls ad of Bl v/
60 Mg/l (oW oloal dsllaall yulaall Cipslas LaS 45 MY/ )21 oLl A gosaal
-[60][59]

:PO,™ (Mg/l) cliugdl) 3a)Ls -8-1-5

Glue & PO, (MQ/) clingdl) 32)Ls (uld =35 (16-5) 5 (15-5) a8y ¥l o
b Al i) Jid 2 LS (Jal ale P gl e L) Lalig LY e 53l ol
icsane JU Jien lada adlss (31-5) 5 (30-5) 5 (29-5) o) cllabdal (385 Liby culganl
Apedd) olie¥) Lol 4l (32-5) a8y Jaladall (35550 e dugpad) SV (e

(2013 Bk =29 2012 Gl uA) Jals ale JBA Ay yaall SLYY sla gﬁ PO, (mg/l) Gildgdl) 3L ?:‘3 Rl :(15—5) @3‘) Jeaad)

) ) ) ; el
Logid | b | bba | 2088 | TS | 20088 | Topds | sl | @b | Osa | obos | W | ol
all o)

155 || 133 | 1.85 | 202 | 209 | 0.93 | 216 [ 232099 [ 0.64 [ 0.18 | 206 | 1.98 | 1 i

1.73 | 209 | 193 | 216 | 212|199 | 1.04 | 018 | 206|198 033 | 1.85 | 3.02 | 2 s

198 | 206 [ 268 | 3.09 | 1.95| 0.78 | 0.58 [ 0.08 [ 1.06 [ 1.95 [ 2.13 | 2.85 | 459 | 3

250 || 3.18 | 3.17 | 295 [ 1.82 | 094 [ 1.09 | 046 [ 1.67 | 213 [ 3.97 | 461 | 3.99 | 4 2

230 | 268 | 3.79 | 203 [ 195|024 | 118 | 094 (191|213 255 | 3.72 | 452 | 5 s

234 | 422 | 437 | 3.69 | 207 | 055 | 0.84 | 036 | 1.67 | 1.64 | 1.98 | 3.01 | 3.63 | 6 A

232 | 234 | 395 | 422 [ 295|109 [ 0.38 | 0.64 (097|188 201 283 | 457 | 7 A

164 | 128 | 254 | 364 (129 | 071 | 035|088 167|156 1.11] 1.69 | 290 | 8

161 | 214 | 3.07 | 298 | 205| 084 | 0.75 [ 1.16 [ 053 (091 [ 0.72 | 233 | 1.86 | 9 Ll

235 | 3.72 | 422 | 317 [ 225|114 | 048 | 093 (114|231 (253 | 1.84 | 451 | 10 il

185 | 268 | 275 | 3.07 [ 197 | 0.78 | 0.51 | 0.57 | 099 | 1.13 | 2.73 | 1.64 | 3.39 | 11 Ll

1.77 | 215 | 396 | 285 | 098 | 1.24 | 1.05 [ 090 [ 0.87 [ 091 [ 1.76 | 2.45 | 2.11 | 12 .

225 | 217 | 291 | 3.04 (175 081 | 0.66 | 1.86 [ 0.57 | 218 | 3.22 | 3.74 | 4.09 [ 13 il

232 | 428 | 343 | 278 | 209 | 141 | 1.02 | 085|193 | 1.54 | 2.27 | 2.81 | 3.39 | 14 _ul

245 | 418 | 391 | 3.27 | 183 | 093 | 0.71 | 146 | 1.72| 099 | 1.55| 3.72 | 5.07 | 15 ul

183 | 364 | 245 | 288 [ 197 | 097 | 1.18 | 053 | 0.67 | 1.01 | 1.64 | 2.07 | 291 | 16 L
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(2013 M Fa9 2012 ol () el ale DA A, oley) Jalis ol @ PO,™ (MQ/l) ciliugil) 5L ad a5 :(16-5) ady Jgaad)

il
gl | 0| mie | 20 | s | 2ems | tomm | 0 | o0 | e | cboe | ¥ | s |
Lo o
253 | 491 3.94 2.75 145 | 110 [ 094 | 0.85 [ 1.52 | 261 [ 1.55 | 3.56 | 5.14 1 ysa
2.34 |1 5.10 [ 3.15 2.25 122 |1 045 | 0.86 | 1.82 [ 049 | 1.54 | 0.93 | 4.27 | 6.01 2 psia
259 |1490 | 4.21 1.94 099 | 076 | 1.87 | 094 | 1.19 | 267 | 1.75 | 443 | 537 | I Jwd ns
239 | 3.27 | 3.88 2.27 083 | 115|195 | 184 | 0.67 | 1.65 | 0.82 | 511 | 529 | 2 Jwi ns
7
3 5 - i — B 1 s
2 . 02 psa
3 i
i 3 B2l s
50
0 -
4 $
Al pall gt

Al gl JYA Lpgd) oY) Bl ol & PO, (MQ/) clbagill 4L ad i :(32-5) a8, Jedl)

sl anll (el Jawgiall () a3 Augpadl LU ARl claladly mtall ) sagelly v/

MO/ Glus s 3 e i el il Cum ([1.55 — 2.50] M/l casle 75l clinssil
llds 0.08 MY/l Jsll e 8\ dad jral cialy a8 ((15) 48, Jall &lidg 5.07
Cliussill 33,L5 al] (g peil) Jansgiall gl 2 Ayl (e Jalan) dally Ll ¢(3) A8, il
Olas el 8 6.01 Mo/l L ded el caly 3) ([2.34 — 2.59] mg/l Jlad) e
0.45 Mg/l \J dad yral caly cpn d cppsiall e e Al (2) A& ddamll ellig
cpgiall e Ao dadlsll (2) A8y Adasall A JGN pin el A
Dl lae e LV e sle b il 33)La il Ungale leliny) @llia of Jaadls
Jeail) 138 & HUadY) s ) lld (s cpala IS o il 558 3 ale IS5 duul)
Jead WS A3l V5 Al (g Andially dgpdad) Clanaally 32eu) LB Juss
dadaully ddsall sbual ) 5yile lehiagiy GlSall (o Cldugdll el dall dald))
[61]
) ALY dslid) b sagasa) Al Hyall (e oaaall Cipall sl capi o LS
LS S5 ad) 8 aales Legie JS il Hled) 3 s Al sl Cipeal) il
Ol gl 2)lpdy A el sl Capall sbie ()5S cliu gl
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Laalially il uald) Juadl)

Sl ddlaie & cllal) e gilies Jlly o sadlall Leny ) alie) cldlae o)ls ¢llas v
O S IS 3 LS dalaiall Gl 85 B pdinall (a)lgilly salall culdlaa ) ddLay Ly
il 3ayla 3805

olaad A gansall uleall Cijslad 8 LYY aeny Sled) olial ldusill 2)L5 ad of LDl v
16011591 20 Mg/l (53 olial dysliaal) yulaall s ey 0.5 Mg/l <y

:NH,* (mg/l) assisad) 5a)Ls —9-1-5

cilie & NHA* (MO/) asisal) 5L bl z565 (18-5) 5 (17-5) oy o¥sand) cm
& Al bl Jia 2 LS (JalS ale Pla gl e Sl Blag W) e s3salal sl
iesane JU Jin b adlss (35-5) 5 (34-5) 5 (33-5) oy clhabdal (385 Liby culganl
Agseall leW) Lalad dpally (36-5) a8y bl Gigs3aa e dugyaal HUY e

(2013 A 29 2012 Gl QA) Jals ale DA Ay yaall LYY sl g_B, NH,* (mg/l) @‘9.-}534&1 LX)\ ?,‘\3 ol :(17—5) @3‘) Jeaad)

Bwgidl |3 | Bbs | 20508 | 10808 | 2008 | Tops | b | @l | s [ abos | W | oles =5
all o)
0.67 || 0.83 | 0.75 | 0.72 | 0.57 | 0.64 | 050 | 091|063 |1.06 | 122 | 0.11 | 0.09 | 1
0.57 | 068 | 0.74 | 046 [ 0.35 ] 0.32 | 042 [ 0.63 ] 0.71 | 0.84 | 1.09 | 0.07 - 2 Al
0.65 | 038 | 0.66 | 0.78 | 0.61 | 0.42 | 0.53 [ 0.58 | 1.13 | 1.07 | 0.96 - 0.05 | 3
0.55 || 0.69 [ 0.71 | 0.45 | 0.31 [ 0.44 | 0.50 | 0.48 [ 0.63 | 1.12 | 0.68 - 0.02 | 4 a

0.60 | 049 | 0.33 | 0.60 | 0.52 | 0.58 | 0.64 | 0.73 | 1.19 | 1.07 | 0.98 | 0.07 | 0.05 | 5

083 | 053 | 067 [ 0.81 | 0.65| 0.71 | 0.78 | 0.93 | 1.55| 194 | 1.06 | 0.17 | 0.12 | 6 A

082 | 0.72 | 1.06 | 0.90 [ 0.71 | 0.64 | 059 | 0.73 | 186 | 1.24 | 099 | 0.06 [ 0.28 | 7

0.75 | 0.70 | 092 | 0.77 | 0.56 | 0.72 | 0.78 | 0.65| 193 |1 0.89|0.86 | 0.14 | 0.09 | 8

0.70 | 053 | 0.76 | 0.94 | 0.67 | 0.52 | 0.41 | 053|168 | 1.02 | 104 | 0.22 [ 0.10 | 9 A

0.74 | 076 | 0.80 | 0.85 | 0.77 | 0.63 | 0.84 | 0.73 | 1.22 | 1.10 | 0.98 | 0.17 | 0.05 | 10

049 | 0.71 | 043 | 0.55 | 042 | 0.35 | 0.46 [ 0.48 [ 0.88 | 0.16 | 0.98 | 0.02 - 11
038 | 062 | 084 | 0.36 | 0.23 | 0.17 | 0.33 | 0.35|0.68 | 0.29 | 0.57 | 0.01 [ 0.05 | 12 _ul
043 | 038 | 0.53 [ 044 | 031 | 0.22 | 0.42 | 0.63 | 0.53 | 0.50 | 0.73 - 0.01 | 13 Ll

036 | 048 | 0.29 | 0.37 | 0.29 | 0.37 | 043 | 056 [ 0.50 | 0.47 [ 0.28 | 0.17 | 0.11 | 14 .

043 | 056 | 0.37 | 0.41 | 0.38 | 0.14 | 0.49 | 0.50 | 0.63 | 0.61 | 0.87 | 0.06 [ 0.09 | 15

037 || 029 | 047 | 0.23 | 0.25 | 0.13 | 0.37 | 0.43 [ 0.51 | 0.58 | 0.67 - 0.11 | 16

(IC) Ll Ll e silal KU Slea b i€l aa coni adl £ —
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Laalially il uald) Juadl)

(2013 31 ing 2012 Gleasi (ba) Jals ale I Lgdl) ooy Jalii ola 3 NH,* (MQ/) asiisad) 5L ab it :(18-5) by Jgandl

gl | i | mbe | 20 | s {200 | tons| 0 | o | e | e | o | o |

L)
0.98 | 1.07 | 1.20 1.32 094 (028 (076|097 ] 198 | 213 | 052 | 0.21 | 0.33 1 »nsua
141 || 1.72 | 1.66 0.98 0.37 156 | 146 | 1.79 | 215 | 188 | 1.25 | 0.83 | 1.24 2 nsua
1.72 | 198 | 1.12 2.27 0.74 149 | 143 | 249 | 250 | 3.27 | 052 | 1.86 | 0.92 | I Jwi s
194 | 1.74 | 1.26 1.15 1.73 190 [ 257 | 216 | 340 | 3.28 | 2.16 | 0.81 | 1.06 | 2 Jwi s

35

25

15

1
0.5 -
o T

NHa*(g/l) pssisdll 50 355
N
]

Al e

Al il A A el olaey) bkl sla & NH,* (MQ/l) assisa) 5L ad 15 :(36-5) a8 JSill

Gl B asised) 55l sl (gyedl) Jaugiall o 2 Ailal) clladadally bl Pla e v
o) Aad el caly Cua ([0.36 — 0.83] Mg/l Jlaall (pain sl 28 g yaal) LY slia
O e (L A sl iy o (B ¢(6)pdy Ll iy 1.94 M/l s el
s siall gl a8 Al eyl Lalis ) Al W o(12)a8, yall @liyg 0.01 mg/l
iag el cilaw cua (J0.98 — 1.94] Mg/l Jadl e asise) s3,Ls aiil (gl
O ool sl e e Al (2) a8 dlaall @llyy ol jed 8 3.4 mgll
e Slo Aadll (1) B8, adaall & 4 s 8 0.21 my/l L ded jral el
< i suall
53 DA HLYY el olue (o8 agisal) 53,8 andl Usgale Lelin) dllia of aadls v/
Lad e dailll dysiaall dsall madilly Jaill Gllee Lalds ) Gl iy ccaall
S g (Ally dalil) Qllgpal) Sia Al ) ABLLYL cdtlally dlgal) 4y sian)
Goadl (Ss
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Laalially il uald) Juadl)

ia)) aall Capall ol Clias (58 e slue 3 asaisal) 5yl adl) el ciSi v/
DL o8 oany (g e sl Sl T a8 Ll chpdlia g cansh oY) 23l
conSall e L 3l

olaal Aagansall uleall Criglad 8 LY aaens V) ol asnisall 33)LE ad of Ll v
16011591 20 Mg/l (5 slaad Augllaall Lulaal) Ciia Lin 0.05 Mg/l <ol

(ALEY jealial) 05 (ald il —10-1-5
:Cd (Mg/l) assadlsll yaic -1-10-1-5
o8 Cd (MO/) asseslSl semic 3S05 (Wl a3l (20-5) 5 (19-5) by (Ysasll i
Al Jia 8 WS dalS ale P sl el By HUY1 e 33l sluall cilie
Jiae Llaia a8l (39-5) 5 (38-5) 5 (37-5) pd) llaladall 3oy Lily culganll 3 Lgadl
Ayl Gliey) Llil 4l (40-5) A8 babaall Gigssan o Ayl HUYI (e degene O

(2013 Bk 39 2012 Gl a) JalS ale A Ay yaall S sla ‘;A Cd (mg/l) agdlsll yaic 3|3 ad s :(19-5) ady Jgaadl

bugidl | | Bbs | 2058 | 1oslS | 2008 | Topd | dsbl | [ s | cbos | DU [ olas =5
all @)
0.0035 - - 0.002 | - - 10.003| - - 10.005]| - - 0.004 [ 1
0.0025 - - 0.001 - - 0.002 | - - 10.004] - - 0.003 | 2 _a
0.0035 - - 0.003 - - 10.001| - - 10.006| - - 0.004 [ 3
0.003 - - 0.001 - - 0.002 | - - 10.004] - - 0.003 | 4
0.0053 - - 0.004 - - 0.006 | - - [0.008 | - - 0.003 [ 5
0.0055 - - 0.004 | - - 10.006 | - - 10.007| - - 0.005| 6 ull
0.0058 - - 0.005 - - 0.006 | - - [0.008 | - - 0.004 | 7
0.0035 - - 0.003 - - 0.002 | - - [0.006]| - - 0.003 | 8
0.0040 - - 0.002 | - - 10.003| - - 10.007| - - 0.004 [ 9
0.0065 - - 0.006 - - 0.007 | - - 10.008] - - 0.005 | 10 il
0.0023 - - 0.003 - - 10.001| - - 10.003| - - 0.002 | 11
0.0025 - - 0.002 - - 0.003 | - - 10.004] - - 0.001 | 12
0.0025 - - 0.001 - - 10.002 | - - 10.005| - - 0.002 | 13
0.0023 - - 0.002 - - 0.003 | - - 10.003 ]| - - 0.001 | 14
0.0030 - - 0.001 - - 0.005| - - 10.004] - - 0.002 | 15
0.0023 - - 0.003 - - 0.002 | - - 10.003 ]| - - 0.001 | 16
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Asslially it

al) badl)

(2013 )31 iag 2012 Glewi ¢ma) JalS ale JNA 4 il glieY) baldi sl A Cd (MQ/l) agsadlsl) jaic 3815 ad 15 :(20-5) Al Jgaad)

Wl
g | 9 | nie | 208 | st | 200 | tows | Ot | O | s oo | | o |
adaal) rw\
0.0050 | - - 0.003 - - 0.006 - - 0.008 - - 0.003 1 nsa
0.0078 | - - 0.006 - - 0.004 - - 0.012 - - 0.009 2 nsha
0.0130 | - - 0.008 - - 0.009 - - 0.025 - - 0.01 | I Jwid s
0.0315| - - 0.058 - - 0.014 - - 0.036 - - 0.018 | 2 M yus
0.07
0.06
LI
" 0.05 02 psic
% 0.04 (SRR PR
1 B2 A S
9 o003
)
= o002
E 0.01 54 [ samaal) ali
- 0.01 -
© 0.005 =5 £ paneal) 32
R m— I
Jg 3’\ < -3’ > 3 .: _.\fy K4 \P': ;)S\
5 57 ¥ ?\Jf ?df QJ ?ﬁ
Al g

Al gl g3A Lgdl oY) Bl ol & Cd (MY/) assadlSl) juais 5815 b it :(40-5) a3, Jeil)

:Pb (Mg/l) palal yaic -2-10-1-5

i Pb (Mg/l) palayll sumie 3SI5 (uld &8t (22-5) 5 (21-5) &by Nsaall cpy
Al Jia 8 WS dalS ale P sl el Ly S e s3saldl slall cilie
Jias Lalaie adlsy (43-5) 5 (42-5) 5 (41-5) ) cllabaadl Gy Loly Gdsaal)l 3 4550
el Gliey) il 4l (44-5) H3) bbaall Gigssan e Ayl HUYI (e degens O
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A 58luall g ilud)

al) badl)

(2013 37 g 2012 Gless (1) Jals ale IS Augyaal) JLT1 ol b P (Mg/l) pabafd juaie 3l ad 45 :(21-5) aby Jsaal

Logal || Bld | 20580 [ TolS | 20m | Tops | S [ Gl | s [ obos | W | olas >
Sl o8
0.0265 - - 0.001 - - 0.015| - - 10.053 ] - - 0.037 | 1 _a
0.0178 - - 0.004 - - 0.012 | - - [0.034] - - 0.021 | 2
0.0183 - - 0.01 - - 0.011 - - 10.034| - - 0.018 | 3 _a
0.0103 - - 0.006 - - 0.011| - - [0.016] - - 0.008 | 4
0.0093 - - 0.007 - - 0.004 | - - [0.014] - - 0.012 | 5
0.0148 - - 0.013 - - 0.009 [ - - 0.02 - - 0.017 | 6
0.0130 - - 0.011 - - 0.004 | - - 10.022] - - 0.015| 7 _a
0.0170 - - 0.015 - - 0.01 - - [0.031] - - 0.012 | 8 _a
0.0123 - - 0.005 - - 0.008 [ - - 10.025| - - 0.011| 9 _a
0.0210 - - 0.017 - - 0.022 | - - 10.036| - - 0.009 | 10
0.0070 - - 0.003 - - 0.005( - - 10.009| - - 0.011 | 11 _a
0.0095 - - 0.005 - - 0.009 [ - - 10.014| - - 0.01 | 12 _a
0.0100 - - 0.006 - - 0.011] - - [0.015] - - 0.008 | 13 il
0.0118 - - 0.005 - - 0.01 - - 10.017| - - 0.015 | 14
0.0085 - - 0.009 - - 0.004 [ - - 10.011 - - 0.01 | 15 _a
0.0095 - - 0.004 - - 0.011 - - 10.016| - - 0.007 | 16 il
0.06
0.05
m 1
2 004 02
- | 2
;3{ n m5
EE 001 4 i Iﬂ 0.01 15 gl 22
ol | | N |
3,;9 3 ij x4 2 bg} ‘3\3? \?\df; b?\fb 3}\0_}5 o $
i
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4580 g Akl aldd) uadl)
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Ayl Jq..d'ai JSNA ‘_,JLA.“ cSall Jga dggytall LYY olia u-ﬁ Pb (mg/I) uabayll paic S|y ﬁ{é il :(42-5) @5) Jeéd)

Pb (mg/l) wabuas) saic 355

0.018

0.016

0.014 -~

0.012 -

0.01 -

0.008 -~

0.006

0.004

0.002

v

0.01 o pdll 7 ganeall 2a)

Al pall i

01
1 w11
012 4
f m13 A&
J 14
m15 &0
I D16
$ : . X > 3 & 3 > &
¥ oo v @"f IR A 5
» 3 ¥ i

OmSally Ansaal) Ahaial) & Ao gial) Agpaal) JLY) ol 3 P (MO/l) pala) sais 5805 ad s :(43-5) a8 Jill

Al edl s

(2013 )31 ag 2012 Glui (1) oS ale JNA 4l GlisY) bldi ol 3 P (MQ/l) palaf) pais 5uS)5 ad i :(22-5) a8, Jgaad)

Logiadl |81 [ Lbs [ 2088 | ToglS | 208 | Tops | DU | ol | Gss | obws | W | oles oy
il o)
0.1428] - - 0047 | - - |o.108| - - |o0219| - - 0197 1 e
0.2348] - - 0183 | - - 0229 - - |0304| - - 0223 2 nsa
0.5060 | - - 0493 | - - |o411| - - ]0593| - - 0527 | 1 i ns
0.5410] - - 0413 | - - |0597| - - 0689 - — | 0465 2 Jai ns

108




Laalially il uald) Juadl)
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Al gl g8 Ll Gliey) Bl sba 8 Pb (M/l) pabad) pais 3805 ad i :(44-5) a8, Joil)

:Ni (mg/l) Jsail) paic -3-10-1-5
clie & Ni(Mg/l) JSall jumie 3SI5 (uld il (24-5) 5 (23-5) &) Vsl ooy
& Al il Jia 5 LS (el ale Pla Il e Sl Blag HWY) e s3sald) sl
dcsane JS) i Labis ailyy (47-5) 5 (46-5) 5 (45-5) ab) cullabasall s Luly calsanl)
Apedd) olie¥) Lol Aally (48-5) a8y Labadall (3ags 50 e dugpad) SV (e
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A 58luall g ilud)

al) badl)

(2013 BK 39 2012 Glewsi () JalS ale A g yaall SV sl ‘_,A Ni (mg/l) il pais 5u8) PCIgY: :(23-5) {-\3) Jeaal)

ll
Lsid) || Lbs [ 20008 | Tosls | 2008 | Tops | DU | o | S [ obos | OW | olas *
Sl o8
0.0053 | - - 10.002| - - |0.004]| - - |0.008| - - 0.007 | 1
0.004 - - 10.004| - - |0.003| - - |0.006| - - 0.003 | 2 s
0.0053 | - - 0.004 | - - |0002]| - - 10.009| - - 0.006 | 3 s
0.0048 | - - 10.003| - - |0.004]| - - |0.007| - - 0.005| 4 s
0.005 - - 10.004| - - |0.002]| - - |0.008| - - 0.006 [ 5 yu
0.011 - - |0.008| - - |0.007]| - - |o.018| - - 0.011] 6 s
0.013 - - 10.006| - - |oo011]| - - 0025 - - 001 7 yu
0.0143 ] - - |o0.016| - - |0.008| - - |o.019| - - 0.014| g
0.0128| - - 0.007 | - - |oo014]| - - 1002 | - - 0.01] 9 s
0.0133] - - 0.01 - - |0.008| - - |o.019| - - 0.016 [ 10
0.0078 || - - 10.007| - - 001 | - - |0.009| - - 0.005 | 11
0.0035| - - 0.001 | - - |0004| - - 10007 - - 0.002 | 12 s
0.0118] - - 10.003| - - 10.009| - - |o.019| - - 0.016 | 13
0.0103 ] - - |0.008| - - |o.o011]| - - |o.015| - - 0.007 | 14
0.0068 | - - 0.004 | - - |0.008]| - - | 0.01 - - 0.005| 15 s
0.007 | - - lo0002| - - lo013| - - loo009| - _ [ 0.004 16 sy
0.01
0.009
0.008
E% 0.007 -
1 0.006 -
3, 0.005 - B 1A
~ 0.004 - A2 A
Et 0.003 - ijj:
Z 0.002 | m5 L
0.001 |
0 - T T T T T T
N N S S N S T T A
3 ) S Rl g?\j{ f\jf 53‘)03 :?\o’ A4
Ayl g

Apl) gl MR ) Sl Jga Auagpaall LYY olsa b Ni (MQ/T) S suaie Sl ab i :(45-5) aby Jail)
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4580 g Akl aldd) uadl)
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) 0.02 o 4l 7 pamsal) 22}
:; 0.02
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07
E‘T 001 | @8 s
= | R
=
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Ny ~ 3 e -5 Y >
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Ayl g
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DA Cpsally ddnaal) ddhial) 3 dejgiall dugaall JLY) slia & Ni (MQ/l) JSill puaic JSI5 ad i :(47-5) a8, Joil)

Ni (mgfl) St saie 585

0.02

0.018

0.016

0.014 4

0.012 4

0.01

0.008

0.006 -

0.004

0.002

il 0.02 il £ pamial) 32l
L CREIA
] | 012 5
— B13 4
] | | I 14
i I E15 40
1: I 16 s
A A G A A AN A A

Al gl

(2013 3T ing 2012 Glewsi ¢a) Jals ale JDA &y gl lsie¥) Jalai olsa & Ni (MQ/l) JS) juaric 3815 ad s :(24-5) ad; Jsaal)

g | 9 | mie | 20 | s | 200 | tewi | O | O | s o | ¥ | o | 7

4daai) ?m\
00858 - | - |o081| - = Jooza|l - | - fozo| - | - [oo0d9] 1 s
01048 - | - |o0049] - = Joros] = [ = o221 | = | = [0052] 2 s
0.1780 || - - 0.107 - - 0.21 - - 0.331 - - 0.064 | 1 S yus
0.1588 - - 0.055 - - 0.189 - - 0.364 - - 0.027 | 2 S jus
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Ni (mg/l) Jspil male 385
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Laalially il uald) Juadl)

(2013 3T iag 2012 Glai ¢a) Jals ale J3A A paall U1 slia b Cr (MQ/l) g SH i 3805 ab 45 1(25-5) oy Jgaal

Logal || Bld | 20580 [ TolS | 20m | Tops | S [ Gl | s [ obos | W | olas >
Sl o8
0.0018 - - 0.001 - - 0.001| - - 10.003 ] - - 0.002 | 1 _an
0.005 - - 0.006 - - 0.002| - - 10.007 ] - - 0.005 [ 2
0.005 - - 0.003 - - 0.004 | - - [0.008 ] - - 0.005 | 3 _am
0.0053 - - 0.002 - - 0.002| - - [0.011] - - 0.006 | 4
0.0123 - - 0.007 - - 0.003 | - - 10.026| - - 0.013 | 5
0.0235 - - 0.027 - - 0.019| - - 10.033] - - 0.015| 6 _a
0.0165 - - 0.015 - - 0.006 | - - 10.028 | - - 0.017 | 7 a0
0.0258 - - 0.028 - - 0.017| - - [0.044 | - - 0.014 | 8
0.0240 - - 0.02 - - 0.014| - - 10.039] - - 0.023 | 9
0.0330 - - 0.026 - - 0.021| - - [0.042] - - 0.043 | 10
0.0038 - - 0.005 - - 0.001 | - - [0.006]| - - 0.003 | 11
0.0135 - - 0.008 - - 0.006 | - - 10.029] - - 0.011 | 12
0.0135 - - 0.004 - - 0.007 | - - 10.033] - - 0.01 | 13 L
0.0140 - - 0.01 - - 0.013| - - 10.027] - - 0.006 | 14
0.0165 - - 0.004 - - 0.019| - - 10.025] - - 0.018 | 15 il
0.0158 - - 0.009 - - 0.005| - - 10.037] - - 0.012 | 16 il
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113



4580 g Akl aldd) uadl)
0.05
0.05 sl paraall 2al)
0.045
004 m6 s
0.035 07 i
0.03 m8
0.025 w9 s
m10

0.015 -

0.01

Cr (mg/fly agsM pale 585
o
o
N

0.005 |

|

¥P

Lyl g

N
>

g

o

-
g

4

o

(O

Al sedl A el Gl Jea dagyaadl JLY) ol B Cr (MQ/l) ag Sl pais 5805 ad 5 :(50-5) b, JSil)

0.04

0.035

0.03

0.025

0.02

0.015 I

0.01 -

Cr(mgfl) s yale 355
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A e

L
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OmSally Aagaal) Adhaial) & s gial) Agpaal) JLY) sl B Cr (MY/) ag Sl saic 5805 ad s 1(51-5) a8 Jedl)

Al el s

(2013 )3T a9 2012 Gl () JalS ple JDA Lyl (Lie¥) Bl oba 3 Cr (MQ/) agSH juaie 5805 i 1(26-5) o2y Jssal

Logidl | O [ Lbs [ 2088 | ToplS | 208 | Tops | DU | ol | Gss | obws | W | oles oy

Ll o
0.0493 | - - 0.006 - - 0.041 - - 0.065 - - 0.085 1 nsa
0.0615( - - 0.008 - - 0.065 - - 0.13 - - 0.043 2 nsa
0.1168 | - - 0.061 - - 0.074| - - 0.234| - - 0.098 | 1t yus
0.1910 | - - 0.038 - - 0.271 - - 0.319 - - 0.136 | 2 S yus
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A ol
dad paidl | dad el 6 oe-Sl) Jans giall (Mg/l) yaixl)
0.008 0.001 0.0023 —0.0065 p el Sl
0.001 0.053 0.007 —0.0265 gaba )l
0.001 0.025 0.0035 —0.0143 Jsaill
0.001 0.044 0.0018 —0.033 s S

4 olua B ALY pualinl) S coplly ol il (o) Jacugial) ¥l 5(28-5) oy Jsaal

TR
Ao paddl | dad el el Jass gidll (Mg/l) raixl
0.003 0.058 0.005 —0.0315 PPN
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0.0135 | 0.0035 | 0.0095 | 0.0025 | 0.38 0.38 63.90 4.42 4.47 1.68 825.33 7.72 21.93 12 A
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0.84+1.25+1.04+0.34 4+ 0.79 + ---
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sl sal
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Read Solution...
Export...

Display Options...

Point Sources/Sinks...

Areal Sou
Cell Properties...
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™ Use to define model boundary [active area)

30 grid layer option For obs. pts: | By z location -
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3- The values of nitrate , phosphate and ammonium ions for rivers and all wells
had exceeded in most cases the allowed standards for drinking water , and the
standards of irrigation water has been overtaken by nitrate ions and achieved by
phosphate and ammonium ions. The reason of that is the overuse of fertilizers,
agricultural pesticides and the activity of decomposition and disintegration
processes of plant and animal organic materials , in addition to the role of
wastewater , waste of animals and sheep in the landfill area .

4- The results of heavy elements analyzes for wells demonstrated that cadmium
and lead had exceeded the allowed limits for drinking water, while nickel and
chromium were within the allowable limits for drinking and irrigation. But for
rivers the concentrations of all the heavy elements have exceeded allowable
standards for drinking and irrigation water in most times of the year , especially
in summer, this is due to the mixed toxic and hazardous wastes that are dumped
in Al-Bassa landfill such as batteries and damaged industrial chemicals
containers, etc. In addition to the random outfalls of waste and industrial water
which dumped directly in Al Sanawbar and Al kabeer Al Shemali rivers without
any treatment.

5- The classification of groundwater sources quality in terms of suitability for
drinking was bad - close to the minimum , while it was classified as good in
terms of suitability for irrigation.

6- The classification of surface water sources quality in terms of suitability for
drinking was very bad , while it was classified passable - agreeable in terms of
suitability for irrigation .

7- Through the model which was built for the surface and ground water system
in the area using Modflow model from the GMS program, we got on the head
contours , the flow rates and the cross-sections maps at any point of the studied
area, also the contour lines for various measured parameters had been drawn. All
this gives a large capacity on the quantitative and qualitative assessment of
available water resources in the region which improves the management process
and rational use of them in the future .

8- We were able to simulate the transport of pollutants and the migration of the
leaking leachate from Al- Bassa landfills using MT3DMS model form the
GMS program and this gives a great ability to predict the expected changes to
the concentrations of these pollutants over long periods of time and with high
efficiency .
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0 ABSTRACT O

The research has included carrying out periodical physical and chemical
analysis and measurements of the concentrations of heavy metals in the waters
of surface and ground water sources, located in the vicinity of Lattakia landfill
in Al-Bassa region, at rate of four sampling points from surface water sources :
two points on Al Sanawbar river and the other two points on Al kabeer Al
Shemali river. In addition to sixteen wells invested in the region devided into
three groups: five wells around the old landfill, five wells around the current
landfill, and six wells distributed in the region around the two landfills.

The samples were collected through a year starting from April 2012 until
March 2013. In this period measurements of (temperature, pH, electrical
conductivity , turbidity , dissolved oxygen DO, biochemical oxygen demand
BODs) were measured. And the concentrations of the following ions(NH,; *,
PO, , NO3) were identified, in addition to identifying the concentrations of
the following heavy metals (cadmium , lead, nickel , chromium).

In addition we had assessed the suitability of studied surface and ground
water sources for drinking and irrigation and comparing them with the Syrian
standard specifications adopted in this field by computing its quality index,
according to the quality index(CCME WQI) which was developed by the
Canadian Council of Ministers of the Environment based on more data
comprehensiveness of the water quality in the world.

Also we had built a model of the water sources system in Al-Bassa landfill
region , then it was made a simulation of transport of pollutants and the
migration of the filtrate leachate from old and current Al-Bassa landfills. In
addition to drawing Contour lines of the studied parameters by using GMS
software (Groundwater Modeling System).

As a result of the discussion Results, a set of conclusions was reached the
most important of it :

1- A rise in the conductivity values for wells around the current landfill from its
values for wells around the the old one, because of the high proportion of total
dissolved solids (TDS) in the leachate resulting from modern landfill .

2- The values of BODs for rivers and all wells had exceeded the allowed
standards for drinking water 2 mg/l, as a result of leaking the leachate from
landfills, and leaking the wastewater. While they achieved the standards of
irrigation water 30 mg /I.
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