2.27 The Time Sct Up to Sctitement Test (1998)

Fransp Distance from 1
No | Puint | Depeh e botiom to Firsttime Second time Third time Fourth time Fifth time
ey samplers N -
{m) (riz} Bcg:;m Saé‘ﬁ ;" Ser-on | Set-off Set-onw Ket-off | Sev-on | Set-off | Ser-on | Ser-off | Set-on | Set-off
| Pt | 1im Im 1 §1 {1ma0 ] 16n3n | 17h00 | T4ROD | 15K0O0 | 14h30 | 15h10 | 15600 | FSH30 | 14000
10h20 - FLCK20 - 27| 2270 2207} 237 | 237 | 2407 | 2407 ) 2577 ) 2547 | 2617
R R 247 | 21 ]
2 P22 | 17.5m Im 1 o F3N30 | 10h1S B FOROO | 11HOO | 10KO0 | 11815 | 10K00 | 11H00 | 10000
13000 - | 1 TH0G - 227 F 237 | woh30| 247 | 247 | 257 ) 257 | 2610 | 267 ] I
237 230 S
17000 -
‘ 2
3 P25 | L5m 1m 1 5 12030 ] LibSO | 12045 | 11RO | 12045 | ELR3CH | 12R00 | 2ER25 | 11045 | 1IR30
12000 -] 12030 - 2377 | 247 | 24T | 357 | A5 Y | 267 | 20 | 297 | 87
2311 | 2341
1 P& 1 65m | O6m 3 3 Y7000 | 15RSO | 16h4S | 17030 | 1815 | 1640G | 16h45 ] E5h45 | 16hSS | 14800
16h30 | 16h30 - 2w L 28T} 287 ) 2977 | 297 | 307§ 30w | 37| M /8
e | o ]
5 PR3 [ 95m | 1L.2m i & 16h45 | 14030 | ISH00 | 15000 | 1Sh30 | 15h30 | 15845 | 15545 1 160107 F2h30
T6R00 - [ 161G - 260 297 2in 2877 281 2577 297 30:7 307 3117
2671 | 2617
2.28 Settement Test
Paoint 2
Parameter (thengsd)
Time T::\c Sample 1ayer oDy, P-PGS° 1P NN, N-NO,  N-NIL TN 88 55 1L
: gty fwel_ (mel) (el (uRY (el (ml) (D {ehy 4%
Firt Before  Surface 601 pATH 028 323 8106 1544 14 00116 D505 655
e
i Text Surface 1742 211 oH X0 9934 25%8 kY. Q3068 13337 9,36
2 Tent Surfaoe 1957 049 54 16251 297 aa 03Ny LARSO 9.49
LA Tew  Suface 782 03 L0AF 2036 106583 2y 303 oy LBy
Before  Botbom 521 0 N 6454 1712 L16  ©.0197 00357 @
1 Test Bidtcm 27.2% 043 414 8523 2914 b1 Q6745 29519
2 Test Boteen 3042 0.43 5021 9289 2849 S 06316 295650
k] Test Fuilom 23,53 0.52 .77 10126 291 4192 06234 27135
Seoved Pelore Surface 7.08 0.30 2185 61.42 1926 13 0014 00452
Tme
1 Tist Surface 1521 453 047 s 5822 1967 i 0. 2% 03999 190
2 Test Rurface 42 496 043 wnn 8245 1713 340 0.2013 08755 7143
Aot Sufwe IS 429 043 .M s059 dsda Aoy 01887 08122 828
Before Buatom 53 n| 0.50 k] 5251 1082 167 0.0595 02538 1233
1 Test Bottom 2102 312 0s 4558 5243 3001 6.12 0.581% 25314 520
2 Test Battom 2162 EYA 057 4196 80.84 2997 599 0.6033 26271 567
k] Test Botom 24.32 397 0548 1427 35.90 208.7 5.34 05518 24003 6.63
Third Before  Surface 604 215 037 22 5353 169.8 127 0.0103 00048 69.90
tme ’ ’
1 Test Rorface 12.11 25 047 215 92,40 174 13 ol 04834
2 Text Surface 11.46 37 047 2132 G459 0io 403 61034 04715
3ot Sufsee 1049 B8 040 3027 SR Med 417 oDk 04092 |
Beforr Boltomn 565 283 Q.37 2394 S30% 1751 142 00143 ) G.0622
t Test Botlon 16.01 507 Q.66 2512 88,47 2389 6521 02385 - 1224
2 Feat Boltuen 16.02 424 .60 358 87.96 2596 6.31 0.244 10631 .
i) Test Battom 15.02 47.2 059 3700 5637 2363 6.1% 0.2664 1.1583
Foudh Befor Surface 7.21 6.5 o2 485 Lo 116.4 IR L] 00105
tire
] Test Surface 1242 23 031 2627 3243 1541 161 0.0669 : .26
2 Test Surface 1251 289 039 2301 8354 1613 5 €.0708 942
Ao Tet | Sufsce | M2 M1 B TR . L L N 1 TN . 7 A, . U2 /.- S 296
Beforr Botkom 2 Mo 038 163} 5048 1576 L2} 0012 4228
1 Test Buotiora 20.42 05 - D57 LIy 103 87 2619 562 - 0222 576
2 Test Botiam 1842 47 054 187 107.27 2724 $.01 02463 : 608
k) Test Buotlom 19.32 116 0.5% 29.98% 111 5% 2801 558 02257 525
Fith Before  Surface s 213 0% 1041 7147 1519 102 00099 222
tirme R : . :
1 Test Surface [0 Y %-1 B R 2391 3324 1879 . A 00492 02146 10.49
2 Test Susfove 33261 326 035 2407 3 2051 303 0.0521 02253 10.93
AL et Sudae X612 83T 2869187 1923 AIL_ 00001 0213 949
Before Botiom 320 179 037 1307 . 6192 1937 0 1 0.0093 0.0405 6344 :
I Test  Baltom 261 87 049 MM 10020 MM 562 01421 06180 624 G
2 Test Buttom 1041 301 N ) 49.M4 11339 2519 554 01518 0.6602 [ 3] !
3 Test Buttom 1361 3.7 0.54 005 12972 2526 571 (1143 0.5929 £.45
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_ Point 6

Time T,’;“ Sagle layer Cob,,  PPO) T-p N-NO, TN .
ey Apgle el (ng) CAmEl (R (eMe) 4T
Yint Pelore  Surfae 6.45 3T 062 26 173 Ccon L
1une
' Tent Surfce 1292 153 082 5 548 04 0685 953
2 Test Surface (L¥>. 117 096 1268 491 D320 1047
DA Te  Sudwe  MSY M8 07 O L3 D LB
Before  Paltony 6.58 FAN] 017 1344 2M 00187 1596
1 Test Batom 089 w7 112 250 663 01sh 1047
2 Fest Botton 048 ne (1773 3120 652 DASH 2.68
2 Fent Bl 19.37 1.6 147 3sas 691 DINT 387
Sevs o Before  Surface 167 o 0.62 1144 21 00N 3157
tinwe
1 Test Surlace 1534 192 L1? 1207 $24 0 015Y 06456 224
2 Test Surface 1493 k1) no 3 S 0457 (456235 351
S N - - SN b L B S LYY 399 .. 013 osanBlY
Before  Raitom 277 2264 253 00L#S 00631 1862
i Test Bottom 413 16.22 647 [URER ] 14051 .00
? Test Buttom 40 17.42 614 M2 14755 746
3 Test Fadtom 2 16.63 603 03234 14285 102
Thind Pofore  Surface 2.1 10.10 20 DOola? 00726 £04%
time
i Test Surface 00 13X 8178 153 0207 03361 749
: Test Surfce »a2 .27 6592 564 ony 0939 640
ettt Sudace 1D L3 ae L8838 s24 exa L1010 876
Boforr  Basttom M"Y 032 LIRY 241 00163 SuTM 27
1 Test Bollom 211 H nw 677 01861 16795 12832
2 Test Mstom 2.4 1.50 77487 691 0617 1STH 1156
3 Test Pritoon %6 1.3 73.93 615 0685 5943 1255
Feurth Behre  Suduce K] 053 2556 2 00137 00596 4160
time
1 Test Surface ws 7520 976 642 02
2 Teu Surface 2.7 7207 9.9 501 GaN9
DA Ten L Sudwe s 1783 109.9 642 0aM2
Before  Bottom 174 “Ha 1937 217 0.0X04
| Test Faoltom e 6514 2047 §76 03087
? TFest Buttom a4 68,53 2674 521 0BW
3 Text Battom 316 46.64 290.3 600  DMHO .
Fikh Belore  Surface 198 sa31 36 187 o0Dzs 00sH 040
Lme
1 Test Sarlace b2 125 20.72 64.06 533 $14 025 10201 903
) Test Furface 285 119 067 6126 1013 487 6253 08366 109
A Tes | Sarface 28 1.2 2391, 002 .98 L 305 0 09475 1079
Before  Bultom 217 075 17.92 sy 1011 24 00188 00635 47.26
i Test Buttom 26 1.20 s &40 1657 630 03147 1.3659 8.17
2 Test Battom us 1.39 kY] 6696 1561 617 03093 13455 793
3 Test Doilon a7 1.26 39 £5.30 1503 SS8 02930 1.2663 $.81
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Point 13

Farmetes _(iikng s&y

Tire 1:;’" Sunple  fasr | CODw PTOD T NNO,  NNO, NN, TN 53 55 T
I : (gl el {me ey eW _ (eeD  (mal) gl (ehwbe) (%) |
Pyt Before Surfoce 561 10.9 (L8 K 1080 5392 14.0 | 31! 040031 (0152 327}
hinc
1 Ten Sudce 1631 152 050 27188 6240 %40 124 awid nn
2 Test Rurfice 1652 182 ass 032 6594 2714 187 0.7452 K 1182
X LS 603 LB 0se A R 2T 1. S L3 - N
e s Qs e 1.8 213 00193
L} Test 219 Q84 %y 008 10.12 L3 70349
2 Test 24 054 A%65 A0r6 12 L7499 74124
A Tt Bt 18 2o 088 3693 W24 997 I 1851
Seound Refore Surlaoe 41 12.7 on 1473 834 182 Q0072 00313
[ gt
L Test Surle 238 058 KRX L) <154 et 120 05257 22363 1215
2 Test Surlace M1 069 1296 G3AS 28712 $97 04303 24593 (N2
Retfore Bottomn 2 12 84 2844 5 197 00G[67 00126 54w
H Test Botton 247 3 3148 H.28 X86.2 17.51 4708 204163 59
2 Tesl Roitom 242 1.00 1583 PH 15346 15,49 1497 206652 682
I Bhtom 253 117 82 4550 14 1874 1629 201%2 501
Thind Before Surface X ] 017 13 723 1236 27 00063 0083 M7
Iime
1 Teut Surfae 219 047 2530 7833 2610 601 0435 21083 1247
P4 Test Surface 213 .64 1485 7423 2645 581 0472 20522 110t
LA Tt Surae N B 000 RS R0 eS8 M o9 2
Tiefoee Fottoen 23 028 561 1050 HOS 198 00122
i Test ot 247 Kot S1.50 .61 320 1591 965
2 Tent Rottoen 218 093 4530 961 A58 1613 4035
————- 2 Test Bottorn PAR ) 0.99 45 68 1792 878 M A2
Foudh Before Rurface g1 018 2500 #0 105.0 162 ¢0t2
time
] Tent Surface %8 0.66 29.50 8131 2511 614 04855
2 Test Surface A 043
SUEAON ). OO . T SNUOON 5. 09 .....087
Before Bt 74 020
1 Tesl Buttom 8.6 0.73
2 Test Buttom 288 079
3 Test Frdtom 209 0.30
Vifih Before Suefacc 125 als
1ume @
1 Tew Surfaoe 1351 21.3 0.54 13729 ;
2 Test Surface 1001 28.7 0353 L2024
Refore Bottom 6.0b 6.7 D20 0.1352
i Test Boitom 0H 1.7 6o 19405
2 Test Buitom 28 23 355 117} 8.305¢
3 Test Bottom 2961 419 0.6} 8 HOS6
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e

Paruneter (thapgp sé)

Point 22

Time Sample  lagee  CODy. PRGOS TF NRNO, T NNO, NN TN S5 S 1}
AR (maly (el {maty  wgh e {wel)  (egYy [f4)! fivbe) (%)
:.:;:: Refore Surfice A0 e 029 1339 1845 054 1.7% 002y 0.0561 1364
1 Test Sufsee 2112 21 052 2841 680 1850 M 03N LSl 76D
2 Test Surfzoe pEY )] at4 058 3751 £2.51 1593 576 03415 14855 759
O S 1.5 SO . . S Mg 0S8y 2230 7007 K92y T 6 @AWY 14632
Refor: Bottom 1R 29 R 1726 1.9% 0.0XX) 01335
1 Test Betiem 4.3 38,00 S3.1C 2643 (341 23850 BO3T4S
2 Test ttom we nun 620 P21 1281 210 9210
3 Tew B 111 92 6743 2638 1276 21840 9.41M
z‘fr‘:’“' Before  Surfae 104 034 1657 #7518 161 DOIM 005K 6334
1 Test Surfyce 2A48 [11.5.3 RIgs:) 76.65% 2296 168 0534530 1653% 189
2 Fust Surfse H23 064 232 751 0ASS0 3793 821
AT Bufwe 226 060 ..3188 6 M5 T DENO 16540 B3
Before Bettom 183 039 378 %0 1313 72 To01s8 T omnm s071
1 Test Lotos 3476 o 6347 2000 2317 685X 298062 1S4
2 Text Buttom 5303 074 6303 3030 32517 §67670 29.4%65 FAL}
3 Test Balosn B33 0.73 6367 2995 2345 60000 01O 673
it Before  Sudae 468 o 85T 1S 182 00176 00766 5195
1 Test Suface 2743 069 342 2544 912 O09Me 4210 I
2 Test Surface 2694 063 83.7¢% 250 2 955 093 40750 710
VA Test | Surface 2808 80 8754 2581 1007 10593 46080 898
Before Rultom 14 043 1252 2231 244 0.0522 02214 61
t Test Thtiom 8453 078 547 MIS 946 98WD  432MF 646
2 Test Baon 8422 oM 5645 2487 2839 99090 X142 548
3 Test  Rutom 5160 0.7 8551 3504 3032 95600 416282 4§35
f.;‘r:“" Before  Surface 363 0.45 000 1827 185 0OU7 0063 6135
1 Test Surlace 2341 B0 0.60 537 211 897 05510 138759 7.02
2 Test Sufsce 2695 us 050 S173 2123 852 08038 x49x 1M
A Mot Sefbce | 2381 M2 088 1S 623 273 739 0N Ay Is)
Before  Pettom i3 101 048 1738 6553 2094 18 Toosos azis 5N
b Tewt Botiom 5393 99 012 u6 0630 1074  I9AY 45430 197662 669
2 Test Botlom 6328 4.4 0.76 0.7 9704 MDI  200F 463X 200402 639
3 Test Baon 63,37 429 0,76 03 3033 2037 1579 $S4I0 I1975M 847
:Ilﬁ: Before  Surfe an M4 042 207 sn 1879 147 00095 00413
1 Test Sudwe  21.50 Y 050 1359 693 2091 S01 060 17566
2 Test Seerfoce .76 2.7 0.66 Hi 7453 M2 2.2% 0.6072 264123
3 Tew Swbee 220 S 036 SLE 6381 246 761 06236 211
Befor Bottom h¥-2) 124 0.45 134 378 199.1 2\ 0.0634 0.2975 %
1 Tewt Botiom 5587 15 057 As 7261 4 1510 740 16,3018
2 Test Botom. 5312 40.1 0.50 19.7 60.34 105.4 17.32 16503 IS834t
A Test Bottom 5651 152 0463 3719 32327 i 18 43 38640 16,8034
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_ Point25

N vt i‘amnttu_(lh-ng Sé) e ]
e 05 Savple  Laye  CODy.  PEO, TP NNO,  NNo, NN TN 88 &S i
T (mph__ fuply__  {mply _ (pel) eeh__ (oely_ (mpY) o) (enbe} (%)
Yiea Thefore Surface su 169 033 10.59 B0i 11} 1§87 0.0161 0.0700 4783
L
1 Sofwe  19.i9 no 676 747 1SAM 150 1372 265 116885
: s182 207 168 1696 1545 1830 28K 1199
A Lless | leee | ar  ASMO0 | 10968% &
o ‘ : 086 w07 sy T o 001
! Batwa  SLES »0 168 970 U537 250 U 1163 5083 S
2 Butorn 7882 5.0 Li4 945 513 20S 36T 121019 526933 SI6
A _ Ratm M2 "o 256 1036 15203 2110 3209 119545 _ $20021 60
Seevad Sufwe | 469 176 023 610 1680 1005 167 00NN D096 4693
hie
1 Tex  Sufse 5708 27 161 723 10265 B3 1677 150} 828X
2 Test Surlace 5518 2 090 765 111.79 617 1.94569 84130
e el Surface | 5282 260, 08, 2% s w7 )
Belive Budionm 682 FAR] 022 559 2237 1219 .
1 Test Bakton 497 X0 1.5% 11 66 121.61 L1420 5.2351
! Tt Bttm N5 Mo 142 1049 13266 942 S48 218430 651
3 En Bowm 358 6% 142 990 UMY 849 61937 2691% SN}
Thind T fone Surface 430 176 628 6.12 1513 1158 iRy 007 5156
Y
1 Test  Sufee M7 29 047 NS9  IML 17164 74663 423
2 Test Sudwe M2 %1 057 WL 1238 13W6 6001 54
B L Surface 04 w32 068 LJoad 1200 12180 32038 388
Before Botiom 74 M4 0 39 212 X127} DALY 101
I Test  Baam 688 s 0 2668 2054 6N 276938 667
2 Ter  Bewm 6900 367 1 357 014 BCIM 382280 282
I Yest Bitom 6519 M2 121 P31 2682 635 21563 144
Founh e fore Surlape 554 N3 D12 113.4 1.79 00167 0016 6143
tim.e
1 Test Surface KL IR | 06 1L} 13097 568 166.0 10453 15472 395
2 Test Surface 4L LK 059 1. 5191 1119 L1431 S03t1L 947
3. Tew | Swfe 4% W01 08 UM S AN 108D 4exs 8y
Before Bottoen 147 Xx 04l 12.56 63.23 1640 0.0165 00748 5394
i Tead  Balm S22 381 100 94 2400 2078 1436 AN (64M9 862
2 Ted Bom 5937 184 097 1069 7348 T2 1542 28612 124723 2363
I Test Batn 5063 63 112 iL8) 19 296 1997 A1 IR660S 952
1ikh Before Sufae 546 355 o8 1187 6639 N7 170 000 00435 5100
line
1 Test Surface #®0? 034 126 69,40 1619 103 0.4559 19330
2 Test Surface 1.3 1.26 632 6522 223 457 0.4665 2073
Tetom  Botiom 682 s o’ s w1 v oo
1 Test Bolian §5.37 119 (L) 28.86 7120 2597 1058 16473 A
2 Test Botiom AN K] 538 0.4 2368 7102 A4 1181 16743 7.2851
3 Ted _ Bawm 5537 91 030 2342 s03L 2945 §212 1881 81913
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1 - Surface:

2.29 Resull of the Productivily Test

Point: 2

- The time sclon: 11h 35 - 29/7/1998
- The tirve sct off: 158 20" - 2047/1998

1-133

Light botile Dark bottle -
N° Sample Time . po - DO
B _ Iy pH (mgh) T{C) il (mg)
1 Before at Hth35 a8 8.17 6.89 33.8 s.17 6.98
2 Botle § 392h 3.2 8.24 9.22 32 8.17 6.41
3 Botle 2 392h 332 8.24 9.20 332 8.16 6.43
4 Botile 3 3.92h 332 8.21 9.24 a2 8.16 6.42
Chlorephyll - a: 220 g/l
CODy,, 6.41 ml
1 - Bottom: .
Light bottle Dark botite
N° Sample Time g pog Do . DO
O pH (miz) T{C) pH (mp/l)
t Before at 11h3S 312 8.4 589 £ v 8.24 5.89
2 Boitle 1 3.92h L4 8.26 6.22 314 823 548
3 Botile 2 KR it4 8.26 6.2 4 8.24 5.46
4 Botile 3 3.92h ld 8.26 6.23 314 823 5,44
Chlorophyll - a: 2.60 pg/l
COD,,,: 5.40 mg/l
Point: 6
® - The time set on: 9h 30" - 26/7/1998
- The time set off: 17h 60" - 29/1/1998
1 - Surface:
Light botile Dark boltle
N° Sample Time - g : DO e Do
P T ¢C) pit gy | TCO pil ()
! Before at 9h 300 320 835 127 320 835 127
2 Botle 1 7.50h 330 8.62 101t 310 8.24 6.76
3 Bottle 2 7.50h 130 8.61 10.13 30 823 6.73
4 Bottle 3 7.50h 330 8.63 10.12 320 8.24 6.79
Chlozaphyll - a: 2.50 pgAl
COD,,.: 6.81 mg/l
1 - Boltom:
‘ Light bottie Dark bottle
N° - Sample Time ., DO . B0
g T {°C) pH (mgh) T({C) pH (g
1 Before at 9h 3¢° 318 8.24 6.27 31.8 B.24 6.27
2 Botile 1 7.50h s 8.30 6.77 3.6 820 5.81
3 Botlle 2 750k 31.6 8.29 6.85 316 820 5.78
4 Bottle 3 7.50h 316 8.29 6.84 316 82.1 5.85
Chlozophyll - a: 240 pgl
- CODy,: 581 mgi




1 - Suslace:

Point; 13
- The time sei on: 10h 00" - 24/7/1998
- The time set of i+ 155 507 - 24/7/1998

s
¢ "‘.k Rl

I-134

] Light battte Dark bottle
N° Sample Time o g no . DO
- | £(°C) | () T ¢C) pll (mg/)
1 Before at 105007 320 837 6.24 2o 8.37 6.24
2 Botile 1 5.83h 316 846 6.70 316 8.34 6.12
3 Buitle 2 5.83h ilé 8.46 6.80 s 835 6.14
4 Bottle | S83h 31.6 845 | 683 3.6 8.34 6.11
Chlorophyll - a: 240 g
CODMn: 1.78 mg/l
1 - Bottom: -
Light boille Dark botile
N® Sample Time o DO DO
T (°C) plt (mg/l) T (C) pH (g
1 Before at 10h00° 314 818 6.26 4 8.6 6.26
2 Boltle 1 5.83h 313 846 6.48 313 8.35 6.22
3 Boitle 2 5834 33 8.45 6,53 13 8.35 623
| 4 Boitlc 3 583h 31.3 847 6.47 313 8.38 6.20
Chlorophyll - a: 2.06 pg/l
CODMn : 1.50 mgAi
Point: 22
- The time sct o 12 007 - 25/1/1593
- The time set off; 16h 30° - 25/7/1998
I - Surface:
Light bollle Dark bottle
N° Sample Time . Do . DO
T (C) pil g | TCO pi (mah)
1 Before at 12L00° 31.2 8.34 5.77 312 834 51
2 Bottle 1 4.50h 0.9 8.36 648 30.9 333 5.64
3 Bottle 2 4.50h 0.9 836 6.8 309 8.32 5.62
| Botile 3 4.50h 309 816 6.44 0.9 833 5.66
Chlerophyll - a: 230 up/
CODy,: 2.03 iyl
I - Bottom:
Light botile Dark bottle
N° Sample Time . DO DO
TCC) pH (ma) T CC) pH mg) |
1 Before at 12000 30.8 B34 5.68 30.8 834 5.68
2 Bottle | 4.50b 308 8.35 623 | 308 83 5.66
3 Beltle 2 4.50h 308 8.35 6.27 308 834 5.62
4 Boltle 3 4.50h 30.8 834 | 630 0.7 8.34 5.64
Chtorophyll - a: 2.40 ug/l
COD,,,: 2.02 mg/l



1 - Susface:

Point: 25

- The time seton: 100 30" - 27/7/1998
- The tinwe set oft: 18k 05° - 27/7/1998

| lghtbole [0 Darkhoule ]
e Sample Time I Do o DO
PO gy [ T ] ML L )
! Before at 10h30° KR 832 5.75 114 832 575
2 Botle t 7.58h K 844 6.48 34 830 5.61
3 Bottle 2 7.58h i 844 6.47 4 830 5.63
4 Roltle 3 7.58 h 4 343 649 14 8.30 5.60
Chlorophyll - a: 240 pg/l
COD,,,: 1.78 mgi
1 - Boltom:
] 1Light bottle Dark ballle
N Sample Time . DO . no
I (C) pli (mgfh) T (°C) pl (g
1 Before at 10h30° 14 8.36 5.58 L4 836 5.58
2 Botite 1 7.58h atd 843 6.40 34 8.34 5.53
3 Botile 2 7.58h 14 843 6.42 34 8.34 5.53
4 Botlle 3 7.58h 314 843 6.41 4 8.3 5.54
Chlorophyil - a: 2.06 pgil
CODy,,: 1.50 mg/t
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2,30 Results of Decomposition Test

L B L Point 2
N | time | rayer pa | cop, | rros ) TP | Nxo; [NNo, Taant| 7N
AR ISR T . (mp) | (mgil) | (ugPidy | (mgPiD | (ueND | (pgNi_ | (ugNi) | {meNil
) Defore | Suface | A6 | 767 | 183 | 056 | 7020 | 2016 | 10551 | 168
2 1 Helore | Bottom | S48 | 182 1 217 | 061 6306 | 2191 | 12053 1 169
A Ldvy | Sudface | LA 7as | 82 056 1 8274 | 2098 18]
4 Lday 1 Botiom LA79 | 148 (D60 _ | 7257 {1 2256 | 158« 170
5t Sduys | Surface | 254°C 45 ] 6 | 309 | 057 | 8932 | 2850 | 15430 | 164
6 | Sdays | Bonem | 25.3°C LAes 1 682 Jo2s2 ) 259 1 LE 1.67
7 | W0day | Surface | 256°C | 764 | 392 | 609 . 138.70 163
8 | Wduys | Bottom | 255°C 1 781 } 385 | $81 j 611 | O L1L142.00 1 199,10 Lk
9 | 20days | Sudace | 255°C | 158 | 38 | 525 | 13055 1 1919 162
10 | 20duys | Dotom | 25.4°C | 768 309 5.46 151.80 166

Note: Transparency 1 Surface salinity: 16%e; Depth 6m; Bottom salinity: 18%;

Before : $h00 - July 14, 1998 1day :9h00 - July 15, 1998 Sdays : 9h00 - July 20, 1998

10 days: 9h00 - July 25, 1998 20 days: 9h00 - August 4, 1998

Foint 6
, , ] - P.PO? T-P Nxo| anmg|orN
No | Time | dayer | TCO | pl gk | omgPin] tugNi | (eND_| (meNiD
1| Before | Surface | 315°C | 821 | 7K }..239 ] 058 | 2366 | 3280 | 232
2 | Gefore | Bottom | 314°C | 823 | 669 240 f o6z | 8t | 97t
3 | Lday | Surface | 25.5°C } 815 | 472 282 | 058 | 7815 | 2566
1| 1day | Boitom | 256°C | 819 | 269 A R0
5| Sdoys | Surface | 253°C | 800 | 401 | 458 As.10 | 0
6 | 5doys | Boitom } 25.0°C | 806 | 405 | A 4 ). 3272 | 231
7| 10duys ] Surface | 254°C | 758 | 353 | | %210
8 1 10duys | Bouem | 255°C | 784 | 350 4852
9 | .20dsys | Surface | 254°C | 766 140,55
10 2ddays ] Dottom | 25.3°C 1,72 151.50

Note: Transparcacy 0.75m; Suiface salinity 10%¢; Depth 2.5m; Bettom salinily: 10%;

Before : 12030 - July 14, 1998 1day : 12h30- luly 15, 1998 Sdays : 12h30- July 20, 1998

10 days: 12030 - July 25, 1998 20 days : 12h30 - Aupust 4, 1998

Sdays } Baottom | 33
(10days | Surface | 2
_| 10 8ays | Bottom |
9 1 20days | Serface
18 | 20days | Bottom

RN

Point 13
, . F-FO,;? NNO, | NN, T TN
No | Time | Layer gPib e | GueNiD | meNi
L | Befere | Suface | 30.3°C I8 ' 7381
2 | Befere } Bottom_ : 300
3 ] _1day | Surface | 25
_3 | tday | Boettom | 2
S _| Sdays | Sudace

Note:  Transparency 5.5m; Surface salinity: 30%¢; Depth: 11m; Bottom salinity: 30%0;

Before : 18h00 - July 13, 1998 1day : I1&h - July 14, 1998 Sdays :18h-July 19, 1998

10 days: 18h - July 24, 1998 20 days : 18h - August 3, 1998
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g e - Point 22

v | 2ie | taver 7 . po | cony, [ rros | TP [ NNo; [NNo, | NNR, | N
il e N ey | P4 ey | pnritr | wePil | tmgPdy | GreNi | (ueN | e | gmeNit

1 | Bcfore | Swhace | 303°C ] 826 | 644 | 363 | 257 | o3 | 3aa | se0 f 7933 | 176
2 | Before | Bonom { 300°C | 827 | 530 | 443 | sy | osa | spws 2ot | ese | 196
3| 1oy | Sudece f2s5C | "8 | aas | 34 ] 228 | o35 | ssos | 781 | ses0 | o7t
1 | Mdey [ Bottom | 234°C | 817 Ase | aes | a8e | 055 | 6551 2337 | 9900 | 201
$ | Sduys | Suface | 255°c | 85 | 452 | 310 | 3s8a 03 | 8215 | 1608 | 9631 | 178
6 | Sauys | Bowom | 254°C 1 842 | 450 | 3s8 | 65 [ o057 | s:g0 | 2630 | 12192 | 197
7 | 10days | Sudace | 253°C | 807 | 436 | 290 | 397 | 037 | 9596 | 2961 | 16693 | 180
8 | 10dys | Dottom | 255°C | 808 | 331 | a0 | s3s | ess | icise | azes | sem | o194
9 | 20days | Surace | 253°C | 801 ] a0s | 262 | Bas | 036 | o756 | 3891 {814 175
{ 10 | 20days ) Boitom Taseee | 798 | 103 283 1140 059 | 11077 | 4904 | 16472 199

Note: Transparency : 2.75m. Surface salinity: 23.5 %¢; Depthe 8 my; Bottom salinity: 23.5%;
Before : 156 - July 13, 1998 Lday 1 15h - July 14, 1998 Sdays : 15Sh-July 19, 1998
10 days: 15h - July 24, 1998 20 days 1 15h - August 3, 1998

Poinl2s
. ) ) N-NM, T-N
Mo | Fime | tever weNth | g |
(1} Belore | Surfage | 306°C L7003 4 169
2_| Before | Bottom | 30.2°C 8831 + 148
_3 ] dday | Surface LY O I 2
1 Iday | Bottom | 25 916 | 131
S ] Sdays | Surfagg ) 25.% 8953 | 173
(61 Sdays | Bettom | 9947 | asy
7 | 10days | Sudace | 9213 | 68
_§ | 10dys b Bottem lO‘S 12 147
9 1 20days | Surface. 800 | 412 | 383 | 9624 | 036 | 0sas | 4570 | 11258 | 174
10 | 20days | Bottem 35C |30 1M 283 5956 | 0812 | £9.27 | 44.33 1246 145

Note: Transparency 1.8m; Surface salinity: 17.5%; Depth m; Botlom salinity: 21.6%
I3efore : 120 - July 13, 1998 1 day :12h - July 14, 1998 Sdays : 12h-July 19, 1998
{0 days: 12h - July 24, 1998 20 days : 12h - August 3, 1998
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2.31 Results of Etution ‘Yest

e . L Point 2
N Finte reo) | Do cop,, [ rro/’ P 1V NNoy | NNo, | NNH, TN
B DR P e} tmeth 1 gegP | gmgPed) | @ueNib | GueNA) | N | (meNd)
U UBefore 300|824 | 407 3.90 a1 fos2 6301 | 2200 | 12357 |11
| rday | 2ss g2 |'s20 |s28 | 249 |og0 8930 12824 | a400 | 187
3 Sdays | 254 |80  1sa7 lesy |76k ll’ 12155 325 1300 282
4 | i1odys f255 | 816 sag  |asr [ |ona e 15278 15106 1 ada3 ] 336
5 2004days 25.3 804 5.08 3.4} 95.3 163 j 16388 YA P 4353 103
Note:  Transparency: 1m; Bottom salinity : 18 %e; Depth: 6m

Before : 9h20 July 14, 1993 1day :14h July 1S, 1993 5days : 1dhJuly 19, 1998

10 days : 14h July 24, 1998 20days : 14h Auvgust 3, 1998

—- Point 6
, , o Do CQOPy, 1oyt I-r N-NOy N-NO, N-NH, -N
N fime Tt (i‘] i {rgh) {mgl) {ueFil) (mgbdy { gy {egNH} (egNil) {mgNH)
[ | DBetore | 315 [ 813 |67 525 | 205 [ods | esas  |2vos |3l Tel
» Piay |25 eaz Psos Iser |28 fose " aeses” | 2sae | 2038 7 2a2
3 fswys Jasa 8227 |sas |63 T |easz {102 16125 | 3550 " aots | 286
1 |h0days | 255 aas T |s2e0 |es2 T lste |ss 18152 | 4380 | 3988 | 341
5 20 days 353 8.00 5.20 7.59 909 1.78 18299 60,70 501.7 356
Note: 'Ir:mspanncy 1m; Bottom salinity 18 %¢; Depth 6m;
Before : 13000 July 14,1998 [ day :14bJuly 15, 1998 Sdays : 14b July 19, 1998
10 days : 14h July 24, 1998 20days : 14h August 3, 1998
Point #3
. . Do COfy, § P-PO,’ P NNy b ON-NO; N-NH, T-N
| Moy Tme | TCO | P pen | emed | arh | omek | Gg¥i) | ey | i) | emebi
I | Betere | 224 819 |3se {463 260 o013 4865 1530 | 9933 1192
2 jlaay | 254|822 56 289 o jo23  les2 _ _Z’I 0 ] 2047“___
3 | sams  las3a|saz s | sas 810 140 | 21632 a0 267
4 | a0days fasa  fzes s less 1054 |11 183.79 M327 | 298
5 20 days 25.2 1.84 5.12 6.84 1175 155 191.85 3195 N

Note: Tramp.’mucy 5.5 m; Boitom salinity :30 %c ; Depth : Hm;
Before : 18h20 - July 13, 1998 1day  : 18h20- July 13, 1998 Sdays : 18h20- July 13, 1998
10 days : 18620 - July 13, 1998 20 days : 18b20 - July 13, 1998

Point 22
. . DO con,, | ~Po;? I-P NNOy | N-NOp, | NN, N
N | Tme | 0O | PG e | et | geep | tmeph | geeh | il | geNin | ra¥h
i | Bime V298¢ |87 |60 | 362 _Tue  los  J2z00 1099 18120 i8¢
2 frdey 1 255°C | 815 | 485 442 244 J1a0 |77 | 1076 M85 | 202
V| says | asze Tl Er T sa s e | | 1as02 daide  f 3813 | 284
1 [ odss | 250C [ a9 jese | ss2 |eas | ne3 letas | 3047 dsua d3sd
20days | 25.2°C | 291 s.22 5.89 158.1 157 17817 | s009 | 5149 3.41

Note: Transparency 2.75m; Dottom salinity:23.5 %e; Pepth: 8m ;
Before : 15h July 13, 1998 iday : H4hJuly 16, 1998 Sdays : 14h July 20, 1998

10 days : 14h July 25, 1998 20days : 14h August 13, 1998

Point 25

‘ Do coby, | PPOS’ T-P N-NOy | N-NG, | N-NH, TN
Mol Hme | TCO) | 2P 4 o | e | uePd § mepi | guaNit) | gegN) | geeNey | gmadin
L | BRefore | 303 | _ 806 | 517 219 | 184 o4 b 3en | 346 b 7980 | 156
7 | hay |23 | Tsn3 | Tsaz T 335 | T2 | oas | s00s ) T7as | 11s 7178
3 [ saays |25 7l s | Tsas |C 92| 580 )\ uss | Ties39 | Tz075 | 31007 | 226
3 | todays | 7250 | s | sas| Tes | 743 | ase | ve637 | 3446 | 4059 | 287
5 | 20days 253 151 505 847 81.7 161 173.87 601 § 4217 | 294
Note: Trausparmcyl 8 m; Bottom salinity 21.6 %e;Depthm ; -

Before : 12b10July 13,1998 1day :14bJuly15,1998 - Sdays :14hlJuly19,1998

10 days : 14h July 24, 1998 20days : 14h August 3, 1998 ‘
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3. Bottom Scdiment Quality Survey

Dalta Table of Boltom Scdiment

Table of Contenls
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Data Table of Battom Scediment

Region: Bai Chay Bay

Sample ID: T2-8§

Date: 16/7/1998

Time: 15;55

Sampling point: 2 (DIMIY) (H:M)
Co-ordinates: Longitade: 1070419 Latitude: 2005900
Water depth: 2.4m
Smell: earthy N
| No. | Parameter | _Unit Value No. | Paramcter | Unit Value |
1 | Temperature L 33 TN mg/kg {500
2 | Sedimentquantity | %ewd |20 {12 |T-P | omeke | 150
3 | Color gy 13 |1S Cmgrkg | 29313
4| Mixed matter o Shell debris | 14 | Pb mykg | 13938
5| Water content G| 2952 1is |As mg/kg | 17963
6 |pH 121 116 [ Mn mgkg | 124750
7 |ore S BT 2 Y NSV )8} " [er' ol S
8 | igaition Toss G T TTesy s 2 | kg | 28062
2 (con mg/e0, 509765 k19 | Cr ] mwkg | 22562
10 | 10C mygky 7100 20 1 Cd mykg 0.813
Note: mg/kg {dry weight)
Size compaosition
Fraction (immm) Percentage
>l - T
1065 680
0.5.0.25 ey o
0.250.1 466
0.1-0.05 AL, T .
005001 _ . 048
0.01-0,005~ i _ 187 7
0.005-0.001 o } 435 _
<0.001 i2.97
nd: not detected
Region: Bai Chay Bay Sample 1D: 3-8 Date: 16/7/1993 Time: 13:10
Sampliog point: 3 A¥M/Y) (H:M)
Co-ordinates: Longitude: 107°04710" Lalitude: 20°58'1 1"
Water depth: 8.8m
Smicll: carthy
No. Parameter Unit Value No. | Parameter Unit Value
1 |Tempeeatre | °C | 308 { 1L_[TN | mwks | 3020
27 Sediment quantity | %mwd | Te7 TR T ke | 320
A |Color _f . .| Blackishgrey § 13 VUS| mpkg | 80624
4 [Mixedmatter | 0 Non _k4_|Pb Cmpfkg | 21785
L5 | Watercontemt . | 2 60.11 IS JAs kg 120125
6 BRSO 16 | Man | mg/kg | 229.750
NORP ooy f 332 07 [ Tdlg f mgkg j o nd
.8 {lgoitionloss | % | 1007 8§ 18 \Zn | mghkg | 72.750
S8 jeenp mg/g0, 19 | Crg | mgkp | 76,125
10 | TOC mp/kg 20 (¢4 mgikg 1.250
Note: mg/kg (dry weight)
Size composition
' Fraction (mm) Peicenlage
>1
s A S .
.Qé;;zﬁ - - - - e m - ——e - e e _ _
9:2(5,10'7174,- e ———— - - - - — D _
0.1-005 ) L 260 .
0.05-001 — S IS T . B
001-6005 - - I N E ]
0.005-0.001 I I R % X S R
<0001 51.84

nd: not detected
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Regioa: 1a Leng Bay

Sample 11

T6-8 Pate: 17/7/1998

Time: 9:00

Sampling point: 6 (/MY {11:M)

Ca ordinates: Longitude: 106°58°14" Lalitude: 20054'52"

Water depth: 4.1m

Sl carthy _ o

~No, Pasameter Unit ____Value No. | Parameter Unit Value
1 [ Temperature. R S w7 f 1IN m;;fkg_ _WH0
2 | Scdinent quantity Gmud | e {nr|T P 20

-3 | Cotor Yellowishpeey | 13 | 118 ,m,ﬂcg | 27696
4 | Mixed matter o Shell debris REE R mpkg 20000
5 | Water content o 3651 15 |As | mekg | 121875
6 et | . 745 {16 [Ma gy | 327375
7 jorp _ mv a2 17 1T | mgkg | 00103325
8 |lgnitionloss | G a6 | 8 |7n ok | 54875
9 peon mg/p0, | 359461 | 19 | Cr gk | 38325
10 [r1oc 1 mwkg | 5800 20 |1Cd mke 0.875

Note: mg/kg (dry weight)
Size composition

Vraclion (mm) Percentape
> 266
1-05 1660
05025 A4
0.25-0.1 LNV
0.1-005 2.32
0.05.00{ S 620
G.01-0,005 449
0.005-0.00% 2025
| <0,001 18.93

Region: Ha Jounp Bay

Sample ID: T7-8

Date: 15/7/1998

Time: 10:30

Sampling poiat: 7 (I M!/Y) {H:M)
Co-ordinates: Loagitude: 107°12°45" Latitude: 20°37'G3"
Water depth: 2.3m
Smell; Putrescent
| No, Parameter Unit Value No. Parameter Unil Value
I | Temperature o | 3s.  p1l TN mg/kg 3020
2 {Scdiment quantity | % mud 97 12 |vp mg/kg 320
3 {Color - | Yellowish gy § B3 US| mgke | 88670
4 _Mm:d mal[u . o l’ulresrcnl lt‘aug P _glg/]_(g_._ 29625
5 | Watercontemt | % L6062 1 15 |As mg/kg | 1.7656
6 Iptt D A I R [ Mn ) omglk 3.5
7 ORP ol mv 7 -121 YN ilg
8 lgnitionloss "1 % 675 | 18 |7n
9 |COD T mgg0, ] 102.8632 4 19 1Cr
10 | TOC mg/ke 15,500 20 | Cd
Note: mg/kg (dry weight)
Size composition
Fraction {mm) _ Percenlage
>l
O
0.50.25 e S I U
0250.1 . o . Y e
01005 e . .36 - .
003001 e . Y I ....2624
001-0005 - [ S ¥ S
0.005-0.00] _ o 2090 o
<(.001 48.26
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Region: Bai Chay Bay

Sample 1> T10-8

Date: 16/7/1998

Time: 11:45

Sampling poiat: 10 (/MY (H:M)
Co ordinates: Longitude: 1070458” P atitude: 20°56°52"
Watcr depth: 6.3m
Smicll: carthy 5 e
No. Parameter Unit _Value No Paramecter | Unit | Value )
1 | Temperatuge e w? 1l T-N mp/kg | 2180
2 | Sedimeant quantity enud | 72 12 | v-P mp/kg 450
3 |Color _Blackish grey § 13 HE mg/kg | . 11,3042
4| Mixed matter IR TS L 2O B i mg/kg L85
5 | Water comtent % ~ Coal, leaves 15 tAs mpkg | 28750
6 el _ 735 16 | Mn mykg | 294375
7 | OrP , v 339 | wmeke | 00321875,
8 | ignition loss % 11.45 18 17zn f mghkg 1 103,000
9 | Con myg/e; 984596 19 | Cy, Cmg/kg 63,625
10 1TOC “ 23,700 20 | Cd mgike 1.125
Note: mgrkg (dry \\.ughl)
Size composition
B I'raction {mum} Percenlage
>
05025 . .
0.25-0.1 1726
0.1-0.05 1038
0.05-001 } 1935
0.01.0.005 _.5.08 .
6.005-0.001 ) 1429
| <0.001 3364
Region: Ha Loog Bay Sample 1D T14-5 Date: 1771998 Time: 15:20
Sampling point: 14 MY (H:M)
Co-ordinates: Longitude: 107°08'47" | atitude: 20°47'59"
Water depth: 15.6m
Smell: carthy
No. Paranicler Unit Value No. Parameter Unait Value
1 Tremperatue__ [ °C [ 297 _ | U [T-N T [Tegke [ 780
2| Scdimen quantity | % mud 46y 02 TP ) mpkg } 300
AT Color T Yeltowishgrey {13 JIEST T ) Tmvke | 30097
T4 i Mixedmatter | 1 Sheildebris | 14 [Pb mgtkg | 31750
5 | Watercontent % 4362 b 1S As I mgkg | “1.87119
e dem LT AU YIS Me T ke | 667,500
7 |6re - MY -8 ) 17 Mg “mykg | 00128875
8 | Ignition foss Tw A T e | Za | make | 59000
o tcop | waeoy | eane T w9 NG T T mgke | TTS287S
10_|T0C mg/ky 6600 20 JCd mp/kg 1.375
Note: mg/kg (dry weight)
Size composition
Fraction (mm) Percenlage
>1 e Y030
B A (S — 83 e
05025 S A 8o
023504 T ey __
01006 - -l R | X - T
le0s000 R 1Y &
0.01-0.005 S 4236 S
_Q@Slﬁfml e m DU N 9'40 . S e
<0.001 2724
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Region: Ha Loug Bay
Sampling point: 15

Sample I T15-8

Date: 17711998

Fime: 17:10

(D/MAY) {H:M)
Co-ordinates: Longitude: 107710729 Latitudc: 200433 1"
Water depth: 21.9m
Smell: varthy
No. Parameter Unit Value No, | Paramcter Unit Value
I | Temperature L J2%0 0 P BN ogkp | 800
2 | Sediment quantity | % mud | 76 | 12 |vp mgkg | 300
-3 | Calor Yelowish ey | 13 LS mpskg | 0.9883
4 [ Mixed matter o non f 14 |Pb mgkg | 25500
5 | Water content % 5753 | IS |As. | wekg | L3831
6 fptt 0 . 78 ] 16 |Mn mg/kg | 565000
7 | ORP b v I I YA e mg/ke | 00128125
. 8| Jgaition loss % 588} 18 370 | mgkg | 60375
Sgoqcon ] mg/g0, | 820008} 19 1Ck mykg | 53500
10 | TOC mp/ky 11,200 20 | Cd mgkg 1.125
Note: my/kg (dry weight)
Size composition
1 Fraction {mm) Percenlage
>
05 . - ) B )
0.50.25 _ ) e
02501 EYLN
0.1-0.05 ) _2086
005001 921
0.01-0.005 ] ] ) K025
0.005-0.001 N B} 471
<0.00]1 41.74
Region: Bai Tu Long Bay Sample 1D: T18-8 Date: 18/7/1998 Time: 10:30
Sampling poini: 18 (IWMIY) {II:M)
Co-ordinates: Longitude: 107°13'59" Latitude: 20°57'34"
Water depth: &.1m
Smell: carthy
No. Parametcs Unit Value No. Parameter Unit Value
b Temperature G 30y e (TN ke [ 1150
2 |Sedimentquantity | %mud | 7S 4 02 TR T | mpkeg | 3207
3 fColer | Blackishgrey | 137 [HS T [ mpkg 7| 28209
4 | Mined matter e cmen @ M4 IPb | mpkg | 26375
5 (Watercontent | % 5551 QS HAs mp/kg 1 17708
e e 72 p 16 Mo | mghkg | 385812
1 JORP S B U 220 N7 | Tg _{.mg/kg_| 00246875
8 }lgnitionloss e e 323 N A8 NZe TV mgike | 72750
cgofeon o mggQ, | 1044905 IO | Cro T T ok | $9.997
10_|1oC mp/kp 18,200 20 1Cd mgkg 1113
Note: mg/kg (dry weight) '
Size composition
; Fraction {mm) Percentage
>
Yos LTI
02501 T S Y 1 | S
01005 e e 2048 L
005-001 e L B X1 S
0.01-0,005 . ) . B B
OAm _‘__-_QQ_I_ . - [ - . S - -_l_ﬁ:’_]ég —_ S
<0.001 ‘ 3659
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Region: Bai tu Long Bay
Sampling point: 22
Co-ordinates: Longitude: 107°17'02"
Water depth: 17.0m

Smell: Fishy

Sample 1D: 1228

Date: 197741998 Time

(/MY
Fatitude: 20052'18"

: bBRLES

(H:M)

No. Paramicter Unit Value No, Parameter ¢ Unit Value
b Temperatore L ST 29.1 11 |T-N mykg S LU
2 [Scdiment quantity | % mud A oo v | mgke | ‘10 )
I | Color gny A3 s mg/kg 08366
4 | Mixed atter S Shcll debiis || REIRRLY 1 mpikp 25.875
5 | Water content % 36,06 18 As mptky | 26094
6 el , L 7.31 A6 Mo mg/kg | 636250
-7 |OoRre o oomv b 258 A7 T-Hg my/kg | 00143750
8 [lgeitionless | % | 399 L8 1 7n mg/kg | 43875
9 Jcob mg/p0, | 81.0750 19 [ Cry | mgke | 7;2 125
16| 10C my/ky 4900 20 18 mg/kg 1.125
Note: mg/kg (dry weight)
Size composition
Vraction {mm) Percentape .
>l X
105 . . BREN [
0.5-0.25 o 691
0.25-0.1 2807
0.§-005 1.63
005001 ) .99
0,03-0,005 28
0.005-0.001 L6583
<0.001 19.83
Region: Bai Tu Long Bay Sample ID: T22.68  Date: 19/7/1993 Time: 14:15
Sampling point: 22 {D/M/Y) (11:M)
Co-ordinates: Longitude: 107°17°02" Latitude: 20°52'18"
Water depth: 17.0m
Smeli: Fishy
No. Parameter Unit Value No. Parameter Unil Value
1 Temperature I OIS I Y S 1LIEN | omgkg f 420
2 |Sedimeolquantity | %mud | 33 A2 e | omgkg | 320
3 | Color cmey N RENIES T mghkg | 08837
4| Mixed matter | Sheltdebris § 14 [Pb | mpkg | 28250
5 | Watcrcontent | % L3558 p 15 fAs b mgkp | 23813
6 Ip 1 Aa V16 [ Ma mp/kg | 717.500
7 |ORP o myv_ o258 0 17 |T-Hg | mpikg 00146875
8 lgmllon loss R _% - 438 | 18 o | mgkg | 45.500
9 |con | mgig0, | 423637 | 19 [Cry | mgikg | 33750
10 | TOC mg/ky 4,700 20 | Cd nig’ke 1.250
Note: mg/kg (dry weight)
Size compesilion
Fraction (nin) Percenlage

Ficld Replicate: T22-68
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Region: Bai Tu Long Bay

Sample 1 125-8

Date: 18/7/1998

Time: 16:30

Sampling point: 25 (/MY (1:n)
Co-ordinates: Longitude: 1079205557 $atitude; 20058°33"
Water depth: 10.1m
Smell: fishy B o
_No, __Parameter Unit Value No. Parameter Unil Valug
1 ] Temperatuse °C o 11 {T-N_ “mg/ke | 1040
2 Sediment guantity | % nwd 18 12 T-P mgtp | 7‘l(]
3 | Coler Brm\msh gicy 13 |HsS mgkeg | 184“
4| Mixed matter Coal RS mgikg 19125
5 | Waier confent % 35,73 15 FAs mykg | 0.8093
& pH _ o 7.22 15 Mn mpkg | 23125
T ORP nv _ 295, 17 'i Ili, _mplkg 00159175
8 |lgnitionless | % 656§ 18 |7n mgkg | 52125
9 {1 COD mg/pO, s9.1191 19 | Cy, mpke | 3L 375
10 170C mp/kg 13,300 20 | C¢ mp/kg 1.000
Note: m/kg (dry weight)
Size composition
Traction {mm) T Pereontage
1 . 4.8
1-0.5 438 L
0.5-0.25 904
0.25.0.1 028 . T
0.1-0.05 39 . }
0.05-0.0t SAY
0.01-0.005 642
0.005.0.001 48
<(.001 - 2091
Region: Bai Tu Loog Bay Sample 113: 'T28-8 Prate: 187771998 Time: 17:20
Sampling point: 28 (DIMFY) (E:M)
Co-ordinates: Longitude: 107°18'13 Latitude: 20°59'33"
Water depth: 0.8m
Smeli: Fishy
No. Paramcter Unit Value No. Patameler Unit Value
I | Temperature . S I TR N R B mg/kg | _ 3020
2| Sediment quamity | Gemnd | 72 12 TP mg/kg | 150
3 | Cotor o Blackish grey § 13 JILS mg/kg | 5.6086
4 | Mixedmatter | ol Coat 14 IPb mg/kg | __34.750
S |Watercontent b % | 39.29 15 | As mgfkg | 15218
6 M 692 816 | Mo | meskg 3 101500
C7odore . omv -304 47 | T-Hg mg/kg | 0.0128125
8 |igaitiontoss | % {2345 | 18 |7n _mg/kg | 790625
9 | CoD o mglgQ; § 689351 | 19 (Cr, mgkg | 63375
10 {TOC meikg 47,100 20 |1Cd mgkg 1.625
Note: mg/ky (dry weight)
Size composition
Fraction (mm) Pescenlage
B, D I ¥ S
e R I ¢
_ S P < 2./ S
o I S e
I 1403
2278
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Region: Bai Tu Loug Bay
Sampling point: 29
Co-ordinates: Longitude: 1067°19°15"
Watcr depth: L.1m

Sncll: non

Sample 1

T29-8S Date: 18/7/1998 Tinwe
(DAYY)

Fatitade: 2005907

1305
(1EM)

No. Paranicier Unit Value. | No. | Paramcter Uniit | Valec
1 | Fempesature | C J2a 0 TN mg/kg | 2160
2 | Sediment quantity % mnd 3y .12 qT-r mg/kg | 120
31 Color o Greyishblack | 13 TS | mgkg | 10177
4 | Mixed matier o Coal | 14 {FPb mgrkg | 23500
5 | Water content % 2769 | 15 {As mgkg | 14344
6 lpp 4 _690 f 16 |Ma_ mgskg | 92,500
7 | ORP o S mv 3245 17 {T-Hg mg/kg | 0178128
8 |lgnition toss _ % 2233 18 [7n mgkg 54,875
C9 fcon | w0y | 531537 19 O gk | 37.000
10 ] 10C J YT 24,100 20 |d mg/ky 1.125
Note: mg/kg (Jry weight)
Size composition
Fraction {mm} Percentage
>1 2.49
105 T 4.80
0.5-0.25 11,48
0.25-0.1 ) 31.02
0.1-005 S L
0.05-0.01 2005
0.01-0.005 Y2 K S
4.005.0.001 26l
<{.601 13.83
Region: Bai Tu Long Bay Sample IN: T30-8 Date: 18/7/1998 Time: 14:00
Sampling point: 30 (D/MFY) (1:M)
Co-ordinates: Longitude: 107°20°50” Latitude: 20°59'58"
Water depihi: .2m
Smell: non
No. Paramcicy Unit Value No. Parameter Unit Value
4 | Temperature | C_ {327 M ITN | mgkg | 1480
.2 | Scdiment quantity | % mud i L ogre o | mp/ke 120
3| Color Greyishblack | 13 |18S | makg | 0.6086
4 | Mixedmatter | oo Coat N R4 Ph ] mpke | 16813
5 | Walcrcontent A2 s A _mg/ke | 16531
BT )1 S S 209 0 116 [ Ma mpkg | 125500
A lore | v f 303 0 117 [THg | makg | 0.0140625
8 | Tgnition loss % o1y F 8 |7z | myke | 42500
9 |CoD | mgO, | 473037} 19 |Cre | mgkg | 24562
16_jifoC mg/kg 23,700 20 jCd mgikg Q.875
Note: mgrkg (dsy weight)
Size composition
Fraction (mi} Perceolage
I U I —— X7 A _
105 . S § v A
05025 L B3AF T .
9201 4. WS
os00> - 241
0.05-0.01 o e -
0010005 : - _815 e
ooos-0001. U U ¥ . R
<{,001 14.61
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I INTRODUCTION

Scttled dust is onc type ol particulate matter, which has scitling velocity high cnough to be
sclf-scttled. The sources of settled dust can be both natural and anthropogenic such as
forest fires, volcanocs, stacks ol factorics, transportation and mining activities, ctc. Settled
dust presents a health hazard to the lungs when entered, enhances chemical reactions in the
atmosphere; reduces visibility; increases the possibility of precipitation, (rog and clouds;
reduces sobar radiation with concomitant changes in cavironmental temperature and
biolagical rates of plant growth and soils materials extensively; increases turbidity when
cntered into water body, cle.

So, scitled dust is one of importam paramelers to assess the quality of not only the air but
also water body and soils.

In order to determine and control the affect of scttled dust to the Ha long Bay, monitoring
of scltled dust in this arca is nceded. Therefore, a team of settled dust and wind survey was
formed alter a contract had been singed between JICA and the Hai phong lanstitute of
Occanology. The team carricd out the survey of settled dust and wind as requested for 30
days. Besides that the team also collected related meteorological data.

1. DESCRIPTION OF SURVEY AREA

The survey arca is located along the scaside from Bai Chay beach to Cua Ong with five
sampling points: Bai Chay, Hon Gai, Cam Pha and Cua Ong {2 points) which were
determined by JICA's experis as requested by the project.

2.1 Buai Chay Point {(Points 1)

This sampling point is located on a plain arca of Bai Chay beach.

- Southeast: Ha Long bay, 70 m from the Beach No. D of Bai Chay.

- Northwest: 60 m from the road No. 18A and 100 m from Khe Dai hill.

- Southwest: 1500 m from Reu island.

- Northeast: 80 m from the construction site of Royal Company.

It can be scen that, sources of seitled dust, which can affect to this sampling point, arc local
and low oncs, mainly from construction (the ncarest source is the construction site of Royal
company) and transporfation activities. In some cascs, the sampling poinl may be aitecied
by farther sources such as factories in Gieng Day arca, coal mining activilies in Ha long city
and vicinitics.

2.2 Hon Gai Point (Point 2)

The sampling point is located in the garden of the Cultural House of Quang Ninh province.
- Northwest: 15 m [rom the road no. 18A

- Southeast: 10 m from the sca ‘

- Northeast: 50 m from petro} station

- Southwest: 60 m from the road entering the Cultural House.
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Sources of settled dust, which can aficet to this sampling point, are mainly local oncs from
construction and transportation activitics. Besides that, farther sources such as Hon Gai
coal sceeening factory and coal mining activities in the region can also attect to the sampling

point. However, during sampling period, these sources were located at the downstream of
prevalent wind directions.

2.3 Cam Pha Point {Point 3)

‘The sampling point is located in the garden of Cam Pha Hospital.

- East: 15 m rom Thanh Nicn road.

- North: 30 trom three-stored building of the Hospital
- West: 20 from two-stored building of the Hospital

- East: 20 m from low trees

At present, construction and transportation activitics arc low in this arca, Other sources of
scttled dust, which are located far from the sampling point and at the downstream of
prevalent wind directions, did not allect signilicantly to the point.

2.4 Cua Ong Point (Point 4)

The sampling point is located on a hill nearby Cua Ong cemetery.

- Southceast: 40 m and 55 m from the road No. 18A and the railway. Next is sca.
- East: 300 m from the waste site of Cua Ong coal screening faclory

- Northwest: 30 from the local residence

- South: 15m from low trees

In gencrally, coal exploitation and transportation activitics {rom the West and Northwest to
the East in this region ar¢ strong while roads arc in bad quality. So the sampling point may
be signiticantly affccted by these sources.

2.5 Cua Ong Temple Point (Point 5)
The sampling point is located in the frontward of the Cua Ong Low Temple.

- North: 50 m from a motonway

- East: 10 m from low trees

- South: 20 from the residence

- West: 50 m from The Low Temple

This sampling point was located not far from Cua Ong Coal Port so coal transporiation
activitics can aftect to il. However, the affect can be reduced by trees ncarby.

I-166
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HI. METHODOLOGY

Sampling was carricd out with the same method at all sampling points. In order to get more
detail on the change ol seliled dust quantity versus time, at some sampling points, five-day
and daily sampling were carried out paralelly. At some other points, based on preliminary
tests, only tive-day sampling was taken duc to low quantity of daily sctiled dust.

Wind direction and velocity at sampling points were also measured, four times (obs.) per
day, at 1,7, 13 and 19 1,

Detail procedure for the measurement of scttled dust and wind is provided in Annex 1.

The preparation of Petri dishes and the analysis seitled dust quantity aficr sampling were
donc¢ at the Laboratory of Standard, Mcasurcment and Quality Branch, Department of
Scicnee, Technology and Environment ol Quang Ninh province. Dctailed proccdure is
provided in Annex 2. Analytical balance used is Metler Toledo (Switzerland) with d= + (.1
mg.

Meteorological data related ta the survey were obtained from the Mctcorolagical Stations

of Quang Ninh province.

1IV. RESULTS

Ficld sampling and analysis were carried out paralelly from July 14 to August 13, 1998 at
the five sclecied sampling points. Totally, 142 of sculed dust samples (daily and five-day
sampling) were taken and analysed.

Wind dircetion and velocity were daily measured, four times (ebs.) per day, during the
whole period of sampling lime.

Data oblained on setiled dust and wind arc given below.

Frequency of Wind Directions and Wind Velacity after 3¢ Ohservation Days
(14/7 - 13/8/1998)

‘ Birection

Ohbse. Points Elements Nowind | N NE E SE S SW W NW
Ne.1 Frequency(%) | 47 | 1 49| 39| s514] 214| 126} 29§ 29
Bat Chay Velocity (m/s) 1.3 1.8 3.1 22 29 1.1 10
No. 2 Fiequency (%) | 200 _ | 10| 104 21f 708| 63} 52| 31 104
Hoo Gai Velocily (m/s) 0.7 0.9 1.5 1.9 il i4 0.9 1.4
No.3 Frequency(%) | 196 | __ | .. |.....| 12.8] 433} 322| 67|
Car Pha Velocity(mfsy | 12] 10 o9l o9
No. 4 Frequency(%) _| 28 | | __.|_.401 218) 534} 08|
Cua Onp Velocity (m/s) 0.9 1.3 1.3 12
No. 5 Frequency (%) | 213 | i 11f L4163 1901 261 |48
Cua Ong Temple | Velocity (m/s) 0.9 0.9 1.0 0.7 1.0 0.5




Obscrvation Data of Sctiled Bust (mg/m?) (1/2)

3t V. rd R !?{!‘i

S Wt IE722 IE720 W8 WO 220 W00 M L T W2 I Yl B e T
No. 1 EXTONN IR K IETE RO XY BET] BYY st ] B ) Y Y G
| BaiChay  15days _ 983 sy 1 135
Ne. 2 PALY I DO L) 1} I 2 E | . 1. . 43
| HonGai | Sdays | 1037 N — 37
No. 3 24n 233) aot| 2| s 7] 2se| e 2l | @l ) T

Cam Pha $ days ) 949 174 185
No. 4 b janf nafaere] wer| oaz] il sze| swe| sso| asss| 1osr| 2l aese| 73] st
| CuaOnpe 5das 5558 1 330 2110
No. § 2| ses| ass| mr] o oes| 76r| exs|rco| 27| sie| reez| sis| T ss| 25| 135] 3ds
CuaOng Teaple |5 days 2211 _5166] - 1623

Obscrvation Data of Settled Dust (mg/m?) (2/2)

L - Dawe .

Polats M Mol aa ] 8 | 28 | B [ a8 [ S8 [ 63 [ 35 ] 88 [ oz [os [1ig T35 T15E
No- 1 FITR <] asl sl x| e ue| se| ol 2z | aws| nzf [
Bai Chay Sduys | 125 k31! 306
No. 2 24 N N D P EES] B R R S
Hon Gai 5 doys 148 i i3 546
Cam Pha Sdays | kiR ) 396 207
Na. 4 2 | ass|ase|Tsaz) 37| 2vs| seo] wio| dss| Tai| ser| zis| i s6s| a3 man
Cua Ongp 5 days ] 2010 2262 2948
Ros SZTYON BETCT N [ETEY N IEXE] BT Y IR P I T I I O
Cua Ong Temple 15 days 1547 15392 2946
V.  DISCUSSIONS
5.1 Wind E

Survey arca is located along the seaside from Bai Chay beach to Cua Ong. Geographic
characteristics in the area are rather special: onc side is sca and the other is hills and
mountain. In gencral, the seaside runs along the dircction of North East-South West, The
ground surface is not plain. So the dircction of wind is not the same in the whole arca. In
addition, this arca is allecied by local circulation such as hill wind and land wind so wind
[catures in this region are complicated.

Wind dircetions were different from point to point in the whole sampling area. Prevalent
directions were South East at Bai Chay and Hon Gai while they were South at Cam Pha,
South West at the cemetery of Cua Ong (Point 4) and South East the Cua Ong Temple.

These features tally with data obtained from Metcorological Stations of Hon Gai and Cua
Ong.

The wind velocily of prevalent directions was figher than the othcr'dircclibns. The average
velocitics of Southeast wind were 3.1 m/s and 1.9 m/s at Bai Chay and Hon Gai
respectively. The velocitics of other sampling points were not higher than 1.5 m/s.

In short, prevalent directions were East, South and partial Wésl, i.c. blowed from the sca.

5.2 Seutled Dust

In general, obtained data on scitled dust reftect the alfects of wind dircetions and emission
sources, _
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Quantity of sctiled dust obtained at Bai Chay in a number of days is cather high as this
sampling point is located nearby construction sites and scaside where there were a lot of
people’s activilies. For some samples, the quantitics of scitled reached to 441 mg/m’.day
(for daily sampling) or 982 myp/m’.day {for flive-day sampling). However, the quantity of
settled dust at this point was not stable. For some days, the quantitics of settled dust were
only 25 mg/m’.day.

Because there were no significant sources of dust nearby so, in general, the quantity of
settled dust collected at ton Gai was low. However, in the lirst five days, duc to
construction activitics for the preparation of International Children Festival so it was higher.
In remaining period, it was usually low, less than 100 mg/m’.day

The quantity of settled dust collected at Cam Pha was also low like at Hon Gai.

The quantity of setled dust at the Point 4 nearby Cua Ong cemetery was high. In some
days, il exceeded 1000 mg/m’.day. Onc of rcasons may be high coal exploitation and
transportation in this arca. Especially, coal waste site is located only 300 m from the
sampling point.

Duc to the cilect of Cua Ong Coal Port which is located closely the sampling point so the

quantity of scitled dust at the Point § was also high and stable. It exceeded 1000 mg/m’.day
for many days.
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PROCEDPURE
for
The Mcasurement of Settled Dust and Wind

I Mecasurement of Settled Dust

The measurement is followed TCVN (Victnam Standards) 5498 - 1995:
(1) Hecight of measurement: 1.5m

(2)  Period of measuremient: Daily or every S days

(3)  Put and coltect the dish at 7am daily or every five days as follows:

. Cover the dish to be collected with its upper part. Clean the external surtace of the
dish with tissuc.
- Put the dish into a plastic bag and scal.
- Open a new dish and pul it on the right place of the former onc. The upper part of
the new one is put back into the plastic bag.
- Record the number of dishes (o be collected and newly put
- Place vertically collected dish in a safe, cool place. Do not touch anything to the
internal surlace of the dish
- Hand collected samples over 10 designated stalf when requested §
- Stop sampling when unusual things such as rain, lirc... happencd. Sampling can B
only be resumed when unusual things completely Dinished.
- Record the period of unsampling time
- Check metering cquipments daily

1. Measurement of Wind

Wind is measurcd following the World Metcorology Organization:

- Height of measurement: 2m above the ground

- Porlable ancmomeicrs

- The direction of wind is determined by sclf-made cquipments

- Period of measurement: 4 obs/day, at 1, 7, 13, 19 h every day

- Five minutes before the sight time put the ancmometer on required place and
record initial number of the ancmometer

- Record the direction of wind :

- Al the right time, start the anemometer and the timer. chp them operating for
about 100 seconds and then stop them at the same time. Record final number of the
ancmomeler and interval of observing time

- Stop observation when unusual things such as rain, fire... happened.
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4.

PROCEDURKE
for
"The Preparvation of Petri Dishes and the Analysis of Settled Dust Samples

Preparation of Vaseline

e Dry vascline at 100°C for Zh
* Put dricd vascline into the clean container. Cover with a stopper for later use.

Peeparation of Petri Dishes

+ Numbecr and clean Petri dishes by petrol

* Dry the dishes at 100°C for 2h

+ Pul dricd dishes into the desicator for cooling to room temperature

* Weigh the dishes (only lower parls)

e Add 8§ - 10 g of preparcd vaseline into cach prepared dish (only lower part)

* Dry the dishes with vascline at 40°C for 10 min for making a thin layer of vascline
on the whole bottom of the dishes.

¢ Put vascline-added dishes into the desicator for cooling to room temperature

» Weigh the dish (only lower part) containing vascline with the accuracy of +107 g,
Record the result as my,

* Cover prepared dish with its upper part. Put it into a plastic bag and seal. Now it is
rcady for sampling.

Analysis of Samples

* Pull sampled dish out of plastic bag. Carelully clean the external surface of the dish
with clean and wet cloth.

* Dry the dish at 40°C for 2h

+ Put the dish into the desicator for cooling to room temperature

* Weigh the dish at the accuracy of +10*g. Record the result as m,

Calculation

Quantity of scttled dust {Qd} is calculated as follows:

Qd (g/m’.day) = (m,-m,)/st

m, : Weight of Petri dish with vascline before sampling, g

m, : Weight of Petri dish with vasc!mc afler samp]mg,

s : Area of Petri dish, m’

t : Real sampling time {excluding stoppmg time due lo rain, lire ncarby, ¢lc.), day
(24 h) : _
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4.1 Wind Ohscrvation Data
Point No.1, Bat Chay, Observation Helght: 2m

N T Wiad Wind velocity § 14,
Date fime | irection | (/s |

. Wind Wind velocity |
i I)-"l‘(‘ r““( l”f(‘l“io“ _ ________(g_lLS_)___Y__
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4.2 Wind Observation Data
Point No.2, Hong Gai, Observation Height: 2m
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4.3 Wind Obscrvation Data
Point No.3, Cam Pha, Ohservation Height: 2m
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4.4 Wind Ohscrvation Data
Point No.d, Cua Ong, Obscrvation heights 2m

Wind velocity
(m/s)

Date

Time

T Wind
__direction

Y wiad velocity

14/07/98

L

LT

13
19

SI2 .
CSWO
SiE

300798

A
LT
13
19

W
woo.

SW

sw

__(mfy)
22

150798

i
S
A3

19

CLSW
Sk
SWoo
SE

IERV-ER ONe N 0

M07/98

.

2
13
19

SE
SIE

Cosw |

S Sw

| 16,07/98

i
T

13
19

s

SW
W

[N RY=-RY.-}

01/08/98

A
A
i3

1o

SE

swW
SW
SW

o 0 10 00| o . N 3] e e

1707798

R
7
t3
19

W
SW

020898 |

1
-

13
19

Sk
SE

O £ Ol DD el
N

1807/98

1
7

RN
19

LSW
w

ooswo b

W

“01/08/98

I
1
13

e
I

C19/07/98

.
7

3
19

SWo
W
Swo

SW

040398

A
13
19

s
SwW

2007798

R
7
1o

050898

L
S E
19

SW.
LSWO
SWo
SW

20798

- 5"

B

D6/05/98

W
SE

FPREN ERr- AR ] - M- S

L Ot Ot o 1 O] D D

r
i

22/07/98

1

7

jrauJodHocaéd—adgugfeoEQQQ-Q——mfac

07/08/98 |

Tad ] P

SSE

| i
rb{ N2

1

P P T N T e N N L e L e e

oot | pot

Rl W 1. SR T I O\ A S &
19 SW 0. 19 sSwW 1.1
TR [ W 2. ososo8 |1 | [...0
19 SwW 1.5 19 0
Saes | 1| W | 1z | 090898 |1 [ - .
Col R Tsw AT ol T Tse T el
i9 W (.6 19 E 0.6
OIS |1 | W T1___ 00898 | 1 | I
1 0 19 SwW 1.1
oI | 1 | 0. _fimosmes | 1 . E__ T Ll
o S A e v U A AN IS SN D
R S0 I -\ AU TN SN NS TN NN IS A DN % A
19 T T sw S-S I U SW 0.6
77573 O MY I AN I 73 O NN RN L2
7
Tl | TTsE T gy s sw k2
19 SE 10 : 19 SW 1.2
ROTs |1 | SW__ | 10 A L[ SW 18
T oy Tswo T T T T b Tsw T T
s sw T T T T T T L sw 22
1.2 2.6

{
|

Rr=172

L

175



4.5 Wind Obscrvation Dala
Point No.§5, Cua Ong Temple, Obscrvation height: 2Zm
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4.6 Scttled Dust Observation Pata Poinl No, 1, Bai Chay

Tt sarpling | Tetab smvpling | Weight before | Weigdt alier |
Date timg timt sappling surapling
{1 day) {5 dayny (&) e ..

el | 24
18-Ju 24
dede | 2
100 ] 24

FE2 T I
04m | 2

-Avy|
Ry
13-Aug

s |
s

BREUNS

615520
785673
1020288
914768
16,4816

838057 |

834293

. 136915
.. 207210
L anA619
860125
19.1706
815210

194628,

818988

_ 98991

_. 867565

35,9088
31.7112

. 615563
. 8O3

1020243
914206
. 764309
838087

814312
_ 736935
...207232
e 271621
860130
79118
84.5215

123689 | 7236

R EErY
814031

BICXLEIN

TRy

TAraal |
disk

_tanly__p {mgim’

1020
L858
.28

21y
L
913

936

967
950,
969
ERS
- 936
98

9827

BRI R

1253

3060

o e )

Note

Bad wearher someilines

Bad weather somiises
Bad weather somclinies

) Bad weather somelings

Bad weather sometimes

Bad weathes sometimes

. { Bad weather sopwtines

Bad weather semetimes
Bad weather sometimes

| Bad weather somelimes.

Bad weather sonxlinges
Bad weather sometines

Bad wenther sometimes

4.7 Settled Bust Obscrvation Data Point No. 2, Hong Gai

161971

| 72sm19
909936

.. 53338,

.36:9066
. B8998
. A210

705584

L 190198
_..20.99%02

.. P29126

60.7555 | _

64588 |

905916 |
__sesm8 | 064
8659076 | 93«
887853 |
B2unl 9

Tetal Total Weight before | Welght 2ter Arcaol Dust Dust i
Dute saumpling ime | sumpling time samipling sumpling disk amount amount Note
{1 duy) (S} () {m (an®) | {mz'm2am) | (epmi Sy
T RN LR34 3TTe b 836 1id .
2Ll Fuea ) 914935 1 865 | 104 . . I
M 905761 | 905766 | S50 | 526 - - .
S _1...656207 1 656230 943 | 2430 | 10356
- R R B i o Disks
. - . .. o R were
N T T B ~ _ destroyed
- 5 7 ' - 7 - Yoy
i e e — —_—— - - - - - — —_— —_— b&d
S I I I DRI I o fpeeple
139160 | 739161 | 936 In3

Bad weather somclines

. | Bad weather sometimes
_| Bad weather sometinies_
.. | Bad weather somielines

Bad weather sometimes
Bad weather sometimes

| Bad weather semetimes
.} Bad weather sometimes
| Bad weather sonietimes

Bad weather sometimes
Bad weather sometimes

70.5536

[-177



48 Scttlcd Dust Obscrvation Data Pohunt No. 3

, Camy Pha

Tutal Tisl Weigdt before \\'c'l ht ai\i—r Area cf Dl ust
Wate surrp Ying time | swopling time sampling sumpling disk areount amoiied Noie
Ay ] Sy 1 ) 13 g o2y | (mgm’ Sy
14 !ui Y I 63.0622] 681641 045 | 2329 .
18-l 199 72 1050 72.1087) 967 | 4614 Bad weather sometimes
16-Jul 221 106 9248 1069267 933 | 2212 Bad weather sometimes |
17-Jul 2135 809582 3| 809541 93. 6 2162 . Bad weather sometinies
18-Ju1 | 24 - 75.2888|  75.2899| o4 t | 1169 | 2188
19Jut | 185 1041100 104, l127 ___‘9_2_ 6 | 2522 |
2000 | M _63.89661 638988 | 959 2205 I
21-Jut 221 781 4850] 81 48521 92.1 px} 6 _|Bad weather somgtimes |
22-Jul 19 737974 . 79?6 936 | 270 | _ |Bad weather somclimes
23-h) 183 ) 747650} 747652 955 | 12 | 474431 [Bad westher sometimes.
28-Ju] 111 6240 T6282] 950 477597 Bad weather sometimes |
28-Jul 1111 98.0087( 98.1029] 921 492,708 |Bad weather somctimes
3-Aup 116 B 74 8133 748174 950 392076 [Bad weather seanclimes
3-Avg 16 20.1930|  90.1957] 946 295.130  [Bad weather sometines
B-Auy 981 | 852320] 86933 981 286.739 IBad weather sometimes
8-Aug| 081 | 731007] 721047 ‘967 505.891 " [Bad weather sometimes
13-Aup 519 ‘ 933335 9323409 969 C112.793  [Bad weather sometings
13-Aug 519 76.1587 761600 [ 941 301.894  |Bad weather sometimes
4.9 Setdled Dust Observation Pata Point No. 4, Cua Ong
Toral Toidl Weight before | Weight after Amaul Dust Dust
Date sunpling time | swovpling lime sumnpling sarpling disk apxurt amount Nite
(1 dey) 1§ dayy) {gr) {2 () | (ep'mFmy | (mpimiisdas)
15dal | 24 ) 90.5414 | _ 9035817 926 | 1125}
16-Jut | 24 83,3035 T 83.713¢] 936 | 10790
173§ 24 83.63301 836—162 948 | 12973 |
18-ful H 627310} 62.7408) 950 | 10317 | 55583 .
19ul | W T 789052] 962 | 7173
20-3u L2 I T Csasoos|  sasi77| 964 | 8197 | . N
204l {228 820387 829439] 959 | 5787 | |Badweather sometimes
22 Jul_ A 64.77531 6—1 7794 1020 538 8 | Bad weather sometimes
23-hl L) 821849 82 1935 981 I?SG 1 | 33095 o
2490 20 80.4B60|  BO4047} 950 [ 10468 1 |Bad weather somelimes
250l | 237 | L _682890|  68.2901] 969 | 209 N
26-Jul 205 77.0221| __77.0322) 041 1 12563 | |Badweather sometimes
27l | 227 1249316 1249380l 916 | 7390 1 R
28- !ul 213 i 90 6081 _90.6129] 948 | 5704 24098 Bad weathcr smmtlmcs
050 | 24 | 0. 8334 708368 950 L I
sl | 235 _JIL32s | 734N 959 .| Bad weather sometimes
L-Aup| 24 - ) 87}22742 81928 B o
Z-Augp A 624130 62 416¢ 72, . § N
‘lAug A ). 76.3865 38 912 L o
. 9669?_7 6. 68,5 R
_ .| 7109832 )I8T4) 93, 87\
1 1055714| _105.57 5. Bad weathez sometimes
809920| 80.9977) 941 | 73407 | |Bad weather sometimes
] _63.6015| 636038 943 | 5973 ] 22619 | Bad weather somelimes
- 805079 | _80.5093 959 3 2150 | |Bad wealher sometimes
51 78.6102) 938 | 74 1 0 |Badweather sometimes
T esests| eso | TSere | 4 T
7892391 936 1823 | - | Badweather sometimes
77.84321 953 7309 | 2947.6 Bad weather sometlmes
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4.10 Scitied Dust Observation Data Polnt No. §, tow teple, Cua Ong

Tetah Tad | Weigthfore | Weigtafler | Aseacf R BT

Dute | samplingtiree | sarmpling time Samping sarnpling disk armournt At Nite

b (tde 15 dap) &) g (ool | mpmiaty fopedSeyy Vo
15dub|] 22 97.86021  97.86381 969 3877 Had weather sometimes
16-Jul 24 12535911 125.3664] 916 | 797.3
17-3ul 24 C 72286 22018 950 | 9686
13-Jul A4 87.0148]  870220| o46 | 7608 | 2842
19del ] 24 72.5551]  71.5612) 976 | 6250
20:Jul) 24 783623) 7837801 43 | 17604
21-Jul 24 96.6801| 967012} 950 | 12739 j .
20 2s . 650609 65.0778) 962 | 87160 . Bad weather sometinies
23-Jul 22 ~ 88.1910] 882032 936 | 14218 S165.5 Bad weather somectinies
24-0al 24 795356 7954067 953 | 5245 L e
25Jul ] 215 106.8075] 1068083 | 933 | 958 Bad weather somelimes
PR 2 S B8.1867F 88.1895| 943 | 2069 )
27-Jul ] 1925 60.2644] 69.2655| 943 | #4454 |
28-ul 2 L 76.6798| 766831 | 955 1 455 | 16236
30-Jub | 24 10292801 1039316 928 | 3831
Aug 24| C73A0620]  73.1928 ¢ 941 4 80032 .
Aoy 235 102.7672| 1027680 U .
JAAug 24 L I80019] 7800421 933 | 2466 | 15471 B
JAAug 24 . _73.3737) 733759
SAg oo} ] 7604521 760501
CGAuwg 2325 | . 85.8214] 858232 Bad weather sometimes
sl T TN 1222720f 3222780 R S
BAud 179 9271156 92165 | 15392.9 | 13ad weather sometimes
LN I I S 8631071 8631181 913 | Bad weather semelimes.
10l 20 ] | 653509 653511 0 | Bad weather sometimes
-Jod ] 24 9022191 902262 926 | 4645
izl 21 C1026878| 102.6887) 926 | ikl ) [Bad weather sometimes
13-Jul 22 70,6945 7069671 959 2504 29459 Bad weather sometimes
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Braste
140)
150!
16-1w
17-3ul

19:-3ul

21-Jul
22-}ul
23-Jul
24-1ul
25-Ju)
26-3ul

28-Jut.
30-Jul
1-Aug
2-Aug
3-Avg
4-Aug
S-Avg
6-Aug
J-Aug
8-Aug
9 j{\\.l B.
10-Aug
11-Aug
12-Aug
13-Aug

4.11 Scitled Pust Observalion Pata (Witheut Fime Regulation) Point No. 1, Bal Chay
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Fital sarspling
sime
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isdut]

24
1

tirne
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o
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L
. 21h30.
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2

A%k

L
b
. 24
750
A0h 10
Jeh
RECEUN

_10h S0

k?ol sf samiplieg | Wieight befor We i.E)Ta_nu

suripling sampling

| (S} 3 . (B

61552 | 615565
789613 789713
102.0255| 1020283

944768  94.4806

838057| 818087
$1.4203] ‘814312

736915 736935
90.721 | 907232
97.16191  97.1624
86.0125| 86013
7907061 79.1718
84521 | 8As2ls

.. 794628 79,4634
123689 72.36%2

78427 | 184217

_ 785593  78.5596
9840171 98.4022

8389881 83.80H
9879417 98,7947

78732 | 787328
. 85.9988)  85.9995
CsLae)  8L1Z

91433 914324
8140231 81.4031

1034702 104.4703

Arca o
disk

()
102

S99
928
943

936
9%

936

L8

L2y

916
952

188
938
962

933 | ]

1967 |

969 | st6

948 |
o2 | ¢

936 |
016 |

936 |

96 1

[ Setted dust
arneaant
(mgmidy)
4411

(3019

928 | 1

Seitfed gust
FR Tyt

| (1" Sys)

|

8027

a2

8

1177

Note

Bad weather somelimes
Bad weather sonklimes

| Bad weather sometimes

Bad weather sometimes
flad weather sometimes
Bad weather somatimes,

B3ad weather somelime

{1ad weather sometimes

Bad weather sometimes

| Bad weather sometimes

Bad wealhcr sometimes

Bad weather somelimes
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3.12 Scitled Pust Ohservation Data (Without Time Regulation) Point No. 2, Ilung Gaid

Todad samling ’lohlsm.fl.nt.‘\\:abhlhf\m Weight slee Arcaof disk \Mk»]duxt \.lﬂtddud ]
Date time fime surpling sanpling B wrwounl araoant Nite
ag) | Gay () ) €O N mgmtion | egnimagn b ]
4/fal |24 I P 2N T X
B | 24 ) 237974 733976] 936 214
16wl | 24 CTEA934 ] 714935 865 | 104 )
l_\?[,l,uﬁl’ 24 90.5761 | 90.5766] S5.0 526 )
183l |24 65.6207|  6s.6230] 913 | 2439 [ 10366
37211118
20/ut | Disks
21/)u) were
224Ju1 | destrayed
23/Tud ) by
24!]0! 1 trad
25/l | o B poeople
26’1u!7 I )
274 . TR R S S R
peial |20 || msomelT 73016 o3| a7 | 3698
3Avg| . T | 607533 60,7555 96.4. 72283 | Bad weather sometinies
Aol L 119 ] __?9__01_35 792.0108] 96.2 . 654.9 | Bad weather sometines
8/Aopl LJNT3 O p 0 9078947 90.7002 R 844 | Bad weather sometimes
Amgl ni3 _T61971) 761988 (1780 | Bad weather sometinies
OfAug| 1166 7290119  729126] 955 | Bad weather sometimes
10/Aug 22 909936  90.9946] 946 ) ) Bad“oaihcr sometioies
11/Aug] . 2366 59 5308 | 59, syl 964 | 1038 | Bad weather sometimes
12/Aug| 235 869066 | 869076] ¢ Bad weather somelimes
Aug| 188 | 837048 | 887053 - - Bad weather somatimes
13/Aug 1005 | s21440} 821473 93 3525 | Bad weather somelinis
13/Auz 100.5 70.5484 70.53536] 941 5525 | Bad weather sometimes |
4,13 Scitled Dust Observation Data (Without Time Regulation) Point No. 3, Cam Pha
Tda!:mmpling Trtal f:cmpling weig}.tt.-cf«w \\'(ight.:sﬁt!' Area of disk Senfeddust | Settied dust
Dute tine time sampling sampling > amaunt armount Noke
{1 day) {5 duys) (1) e (0 (ma'm?day) | {ma'm’Sayy)
Mgut f 24 || 681622] 6816441 945 1 2329 | e
15qut | “19hs2 | | 72.0050F  72.1087| 967 ) 3825 | . {Badweather sometimes
16-Jul | 22h 08 1 | 1069248 106_?_2_6‘[ 933 2087 | 1 Bad weather sometines,
17-4ul | 21h25 | soos23l 80os1| 936 | 1923 | |Bad weather sometimes
18-Jul. 2 _ 7528831  75.2899| 941 | 1169 816 I
19-Jul 1 18h 30 104109 1081127} 926 | 1944 e
20-Jul 24h 1 |._688966| 638983| 959 | 2495 | I
pidul | 22008 | | 814850|  814852] 921 203 .| Bad weather somelimes
22-Jul | 19 b | 737974) 7379761 936 | 214 Bad weather sometimes.
23-Jul | 18h 20 | 7476500 T4 965|207 | 4032 |Bad weather sometimes
p8tul | | tubio | 74.6240|  746282| 950 |  } 4422 | Bad weather sonietimics
bsaul || 1unio ) 98oes7l 9siao29) 921 1 4562 | Bad weather sometimes
3-Aug| Clome | U vasias) 748tidl 950 | | 379.0 | Bad weather sometimes
2-Aug i I L 946 || 2853 | Bad weather somctimes
SAugl . _98h 10 20 N - _234.4 | Bad weather somelimes
8Aug| .| 9810 74967 | |.._.413.6 | Bad weather sometimes.
13-Avgl | 34h50_ : 33461969 - 51,6 | Bad weather somctimes
13-Aug 54h 50 76,1587 76.1600] 941 138.1 | Bad weather sometines
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414 Setited Dost Observation Pata (Without Time Regulation) Point No. 4, Cva Ong

ﬁqlh$:'ﬁ'll‘-1g: ol sampling \\':3;_‘,’0.?%?!"\“ Weight after Arerof disk
Thare fime tirne saTping sampling 2 ancwnt i Nule
| oy | 5o i) () G ] qogiiin | (g miStgn)
43t 29 | 1023723 10223052( 950 | 24109 |
15-Jub | 24 9054141 903817} 926 | AM2S | _ .
165t |24 . ..| ®37035) B3| 936 10720 1 | o
17-da |2 , | oo836330f  83ets2| 943 12973
18-ful, A o 67.7310|  67.7408| 950 | 10317 | = 55583
i0Jut |24 1| 788983 7890521 962 1 7173
PO-Jul | 24 . s3seosy sasim| 964 | E1DT N N
Pi-dul ) 22030 ¢ 8203871  820439F 959 1 5425 1 | Bad weather somctimes
2-Jul 17h 50 _ 647753 6472704 1020 | 4019 | )DBadweathor sometines
P3-Tul 24 oL f 821840 821981 981 386 v Ms23 |
24-Jud |21 o 8048601 8049471 850 | 9159 | . |Badweather sometimes
O5-Juy | 23R4S ] ) 6828991  682901| 969 206

26-dul | 20030 | _ 720221 776322 941} 10731 1 |Badweather somelimes
p7-Jul | 22h 45 ] 12493161 1249380 916 | 6990 v N
P8-Jul | 21h20 | 5005081 906129 948 | S063 | 223b1 | Badweather sometinies
[0-Jul 21 ]R3 708368 950 | 380 ) o
A]-Jul | 23h30 o maaaas] a4 950 | 14 | Bad weather sometimes
T-Awgf 24 | 879242 87.9289] 936 | 5021
PAUTY - B _ | 62430 624168) w020 + Ar2s N
Al M .| ..763865| 763893| 955 | 2032 | 200030

4-Aug| 20 , 1. 9669771 9670311 950 | 5685 |
S-Amgl 24 | _ | 7098321 709874F 936 | 4487 e
6-Augl 22has | | 105.5714| 105.5748] 933 | 3645 Bad weather sometimes
7-Aug| 19nS50 | 1 809920 80.9977| 941 | 605.6 . | Bad weather sonietimes,
8-Aug]l  YhS0 . 686015) 6860331 943 | 2439 1736.0 ] Bad weather somctimes
9-Avgl 16h20 | 8050791 8050031 959 | M6 3 | Bad weather sometimes
10-Avg] 21030 | | 716186} 7161921 938 | 640t |Bad weather somelimes .
1-Avgt 24 | 0 | eses23| 686878 969 | se2e | | . @
12-Avg{ 22030 1 1 789223  78923%| W6 | 1709 | | DBad weather sometinies
13-Aug| 15R 30 77.8387 77.84321 633 4720 24514 | Bad weather somctiracs

Scwed dust | Sl din
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4.15 Sctiled Pust Observation Data (Without Time Regulation) Foint No. §, Lew Temple, Cua Ong

ot ampiing | Toesd swrgiing | Weigt tefore | Weightater [, 0o Tscied dont THemedder [T

Dute time tine sampling sampling (an’y amount n‘m:af.l Wil
(1 sy} I S0 T TR 12 MDY NN /) IR SRR £4.0-L: et 8 B Yt I R —

14-Juk | 24 154595 ) 7546491 953 566.4 _
1S-Juy |23 018602 97.8638] 969 | 3713 B3z2d weathes sometimes
i6-Jul | M 12535891 1253661 916 7973
7l | 24 2286] 72918] 950 | 9636
i 8-Jul 24 §7.0148 | 8702201 M6 160.8 28175
ot | 24 nsss1| mse2| 916 | 6250
P0-Tul 24 78.3623 783789 913 1760.4
il | 24 96631 | 967012 950 | 12730
b2-Juy | 22h30 65.0699 |  65.0778] 962 | 8212 ~ }13ad weather sometimes
23-Jul 2 88.1910| 882032 936 13033 33061 | 1ad weather sometimes
pagut [ 24 795356|  79.5406] 953 | s5 L
psul | 20m30 106.8075 | 1068083 933 | &ss Bad weather sometines
sl | 24 881867 | sa1e0s| 913 | 2969
P7-lul 19h1S 6926411 692655 943 | 1167
b3 yut | 24 7668 166831| 955 | asss | 15248
RO-Jul 24 1039280 1039316 923 3881
SR B . R .
Tavg| 24 731090 730928 oa1 | 59032
2-Aug| 23hs0 weaerz| wo2zeo| | L
gl 24 | ol 7s00a2| 033 | 2t66 | astas
aAg| 2 _13a000|  734000| 976 | 2254
shu| 21 Tae0152|  760501| 940 | 5206 |
§ Aug|  23h1S | sssaaf Csssamf eze | 1023 Bad westher sometimas
TAug| C Uznof ool one | essa o L
8-Aug| 17hsS. 927356 | 92716s] 950 | 948 | 145181 [ Bad weather sonctimes
9-Aug| 11h20° s63107| 863118} 913 | 1167 | |ad weather sometimes
10-Augy 21 653500 653stt] 1020 F 196 | ]Badweathes sometimes
11-Aug| 24 00.2219| 902262 926 | 4615 o
12 Aug) 20 1026878 | 1026387 926 | 972 | " |Badiveather sometimes
13-Aug 22 70.6915 70.6967 959 229.5 547.5 | Bad weather sometimes
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5. Biological Indicators Survey
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5.1 TERRESTRIAL VEGETATION

5.1L1 Vegetation stracture

L

According on the classification of UNESCO (1973). the vegetation structure in this area can be
divided into formation and associations (bascd mainly on appearance, geographical, ceological
characteeistics ).

Because of lacking information and detailed investigation conditions, most of the vegelation is
distinguished into communitics with the name of common species. Seme of nature communilics
with simple specics composition and cultured communitics with only once specics are put into
associations,

Classifications of vegetation:
I. Formation class
LA, Subformation class
1A 1. Formation group
I. A. a. Formation
. A a. (1) Subformation
+ Community
+ Association
+ Specics.

I. Close forest formations
LA Evergreen tropical close forest
? 1. A. L. Evergreen monsoon tropicat close fosest
I. A. 1. a. Limestonc evergreen monsoon tropical close forest on low attitude

1. A. L. a. (1). Badly drained evergreen low valley hottonvhill foo1 limestone monsoon fropical
close broad-Icaved lforest

Distribution: Cat Ba
Structure is composcd of 3 strata:
- First stratum: teees with over 12 m high, such as: Dracontomeluin duperearan, Aglaia
gigantea, Duabanga sonneratioides, Lagestroeinia balansae, Plerospermum truncalobatum,
Cinnamomum partheroxylon, Caryedaphnopsis tonkinensis, Pelthophorum dasyrrhachis...
- Sccond stratum: trees with 10-12 m high such as: Elaeocarpus dubius, Fngelhartia spicata,
Gironiera subaequalis, Garcinia bonii.
- Third stratuny; trees with 7-8 m and small trees and grass-fern. Vegelation cover is 60-80%.

1. A. a (2). Well drained evergreen low slope limestone monsoen {ropical close broad-teaved
forest

Distribution: Cat Ba
Structure is composcd of 2 strata:
- First stratum: trees with 15-20 m high such as: Spondias fakonensis, Milinsa filipes,
Dentzianthus tonkinensis, Pometia pinnata, Dimocarpus funatus, Carallia lanceofolia.
- Second stralum: trees with below 10 m high such as Streblus macrophyllus, Litsea sp. below is
grass-fern. Vegetation cover is 40-60%.
- Najeia fleuryi formation is -5 m high, (5)10-30 (40) cm in diameter.
- Saliv tetrasperma formation had only onc Saliv tetraspernmo with 8-15 m high, 15-20 ¢m in
diameter.

1-185



I. A. 1. b, Evergreen low mountain monsoon tropical close {orest.

A Lo b (1) Evergreen low mountain weathering croust from fersigenous rocks nionsoon
(ropical broad-leaved forest

Distribution: Hoanh Bo, Cam Pha...

There are principatly trees with 10-15 m high such as: Erythrophloeum fordii, Lithorcarpus
cornivus, Lithocarpus giganthophylla, Ormosia robusta, Peltophorum dasyrrachis, Syzygium
camini, Gironniera  subequalis, Cilmnamomum damhaensis, Cinnamornun  parthenoxylon.
VLngmmn cover is 50-60%. In lower class there are {with S-10 m high) Crallia lancaefolia,
Grewia paniculata, Actinodaphne pilosa, Sawraja fasciculata, Archidendron clypearia, Alaugium
chinense, Engelhardiia spicata. In the lowest class there are Ardisia psewdocrispa, Maesa
perlarius, besides there are Vitica sp, Madhuca pasquieri.

1. A L c. Bvergreen tow mountain monsoan tropical close Bambusoideac forest.

L A 1. c. (1) Evergreen low mountain weathering crust from terrigenous rocks monsoon

=

tropical clos¢ Bambusoideac mix with hroad-leaved woody trees forest
Distribution: Hoanh Bo

In Bambusa nutans community, there are trees with 5-10 m high, 5-10 em in diameter, interfercd
with Cinnawmomum partheroxylon, Cararivm albin, some shrub trees, grass in lower class,

J1. Shrub formations
1. A. Evergreen shrub formation
Il A L. Evergreen broad-leaved  shrub formation.

1. A, L a. (1). Evergreen low limestone mountain hroad-leaved shrub formalion

Distribution: limestone mountain in Cat Ba, Ha Long bay, Bai Tu Long bay, Hoanh Bo, Cam
Pha....

Communitics such as: Dracacna cambodiana, Diospyros eriantha, Bidens pitosa, Orchidaceae,
Ficus sp., Fuphorbia entiaurum, Schefflera pesavis, Bavhinia sp., Ceaslpinia nuga, Ficus sp.,
family Orchidaceae ..., Dimerocarpus balansae, Streblus ilicifolia, Alangium salvifolium,
Teonagia tonkinensis, Urtica fissa. Woody trecs arci 5-8 m high, separately.

Grass-fern: Poaceae, Commelinaceae, division Polypodiophyta (Aspleninm, Colysis, Pteris),
Ceasalpiniaceae, Asclepiaceae, Asferaceae and some young trees of  Garcinia, Markhamia...,
remain.

There are Irecs with 1-5 m, 1-2 classes. Vegetation cover is 20-40%.

A. 1. b. Evergreen terrigenous rock broad-leaved shrub (human secondary)

. A 1. b, {1). Evergreen broad-leaved shrubh growing on weathering crust from lcrrigenéus

rocks in low mountain mix with woody Dicotyledoneae frees
Distribution: Uong Bi, Hoanh Bo, Cam Pha
There are Rhodomyr!us tomentosa, Melastoma candidium, trecs such as Engeldhartia spicata,
Cratoxylon formosanum, Liquidambar formosana with 7-10 m high, 5-8 cm in diameter. Tree
cover is 10-30%. Scparately there are Bambusa nutans, I;upalorum odoratum, Ardisia maculosa,
Alagium chinense, Saccharum arundmaceum Thysanolena maxima.

Il. A. 1. b. (2). Evergreen broad- leaved shrub gromng on wea!hcnng crust from lemgenous

rocks in low mountain with no trees
Distribution: Uong Bi, Hoanh Bo, Cam Pha .. ‘
Communitics are Rhiodomyrius tomentosa, Me!asloma candrdum Mimosa pudica, Breynia
fruticosa, Thysanolena maxima, Fupatorium odoratum, Sacchariom arundinaceum.
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