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Appendix 1

Details of soil-inhabiting arthropods collected from 8 sampling units at
12 study sites in the surrounding area of Mae Moh Power Plant

Class/Order/Family Species|  Study site

Number

ClaSS'AraChnidal N1{ NZ2| N3 | N4 NS FN6] St |S82]s3

Order : Araneas/ Family : Erigonidae 1 LA I I N L L R I i
Order : Araneae/ Family : Oxyopidae 2 1jofofojolajefjolo
Order : Araneas/ Family : Oxyopidae 3 o] 04 0| 1 o {ojojo]o
Order : Araneas/ Family : Oxyopidae 4 ol of 0 0 cloloft1]o2
Order : Arangae/ Family : Oxyopidae 5 elojojo|ejofof2]s
Order : Araneae/ Family : Oxyopidae § [e[jofojojofofofolo
Order : Pseudoscompiones/ Neobisiidae 7 (ejojofof1jojolofo

Qrder : Psaudoscorpiones/ Coliferidae 8

Class : Chilopoda/

Order : Lithomorpha/ Family : Henicopidae

O: Scolopendromorpha/F.: Scolopendridas) 10

Class : Diplopodaf

Order : Palyxenida/ Family : Polyxenidae 1" jpoejyoegpoejpopojotoegtio
Class : Insecta/

Order : Blattaria/ Family : Blattidae 12 0oyt fojofojofoyo
Order : Collembola/ Family : Sminthuridae | 13 [ 1 2 @ [ o f e b1 0ot

Order : Coliembola/ Family : Sminthuridae | 14 | ¢ ol o (oo fologtto

Order : Coleoptera/ Family : Byrthidae i5 |00 0100 10Fr0f0fa

Order : Coleoptera/ Family : Carabidae 1 04[O0 jOo]otojof1|H

Order : Coleoptera/ Family : Carabidae 7 §J9 0] v p 0o} 2300 0741
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Order : Coleoptera/ Family : Carabidae 18 {alo}t|JOjOj0it|{0o]2}j0(|0] 0O
QOrder : Coleoptera/ Family : Carabidae 19 (0] 0] 1 1 4 1011 1_ 0jo11}10
Order : Coleoptera/ Family : Carabidae 20 jojoj+]o}1vjojojol1j0J]0]o0
Order : Coleopterg/ Family : Carabidae 21 lojJojr]ajolz2rojolat2)2)0
Order : Coleoptera/ Family : Carabidae 22 0] 0| 1 0j]2j6i010}l0]J0}1]0
Order : Coleoptera/ Family : Carabidae 23 |00l 1y0]010(0|0j0|0{0O] 0
Order : Coleoptera/ Family : Carabidae 24 lojo|ltfal1Q10]Ooj010]0]0] 0O
Order : Coleoptera/ Family : Carabidae 25 |g{o}l 13 0)]1lo0loj1joj1]1] 0O
Order : Coleoptera/ Family : Carabidae 26 |0 0] 1 0 olojo;0{O0;0I1} O
Order : Coleoptera/ Family : Carabidae 27 {00} O 1 ojolojotofojo}l 0
Order : Coleoptera/ Family : Carabidae 28 (0j1p0jofoj|1y14j0j10)2i0{0
Order : Coleoptera/ Family : Carabidae 2 |o{ojo|0fooj1{ojojojo{oqo0
Crder : Coleoptera/ Family : Carabidae 3 lof{2to0l010|7]3)5]0)2]0}0
Order : Coleoptera/ Family : Carabidae 31 gJ]ojo|JO0J0]JO]lO)J0O]110O]0O} O
OCrder : Coleoptera/ Family : Carabidae 32 (ojojo 3 yo0fjojojojojojoy o
Order : Coleoptera/ Family : Carabidae 33 |[ojojOojOolOj0t0jJOoJOfO]1]O
Order : Coleoptera/ Family : Carabidae 34 |00 1 1loj0fj0]ttoj0o0jo0{o0
Order : Coleoptera/ Famiily : Carabidae 3B |1101 01} 0 130100500107} 1
Order : Coleoptera/ Family : Carabidae 3B |0ojO) O] 1 Cj0o{o6|]0}0J0O]|0OL1O
Crder : Coleoptera/ Family : Cicindelidae | 37 |0 0| 0 | 1 1 010l0{2t10)J01] 0
Order : Coleoptera/ Family : Curculionidae] 38 10 ] 14 1 0 110j0jG6{0|1{1}] C
Order : Coleoptera/ Family : Curculionidael 39 |01 0} 0 | 1 ojojJojojojo{oqio0
Order : Coleoptera/ Family : Monommidae] 40 {0{ 0y 0 {3 | 1|0]0]l010]O]JO| O
Order : Coleoptera/ Family : Pselapidae 4 {o|lcjojojo)jojo]i1jo0j4]|o] O
Order : Coleoptera/ Family : Pilidae 2 {1]lolojol1iolo]lolofo]o]f 1
Class : Coleoptera/ Family : Scaphiidae 43 101 0] O 1 cjojojojojotl2z2]o
Order : Coleopteral Family : Staphylinidae| 44 {1 | 1] 1 A T O O O O O ALY
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Order : Coleoptera/ Family : Staphylinidae | 45 |0 |O| 1 {0 |0}j0 00| 0 | 1[0 1
Order : Coleopteraf Family : Staphylinidae | 46 |0 {2 6 2 |0j1410]|10] 3 {8 [1] O
Order : Coleoptera/ Family : Staphylinidae | 47 |0 | 0| G0 |0} 1|0]G]J 0103010
Order : Coleoptera/ Family : Staphylinidae | 48 (01 0| 0 }J 2 0} 10|10 f0;0] 0
Qrder : Coleoptera/ Family : Tenebrionidae | 46 |0 | 0| 0 ] O |00 |0O}G] OJ0}0} 1
Order : Coleoptera/ Family : Tenebrionidae { 50 |9 | 1| 1 1 0 |10 Q[O0O¢y 1 |2 (1] O
Qrder : Coleoptera/ Family : Tenebrionidae | 51 (0| Q3 0 (O JO 0011|010 O
Order : Diptera/ Family : Bibionidae 210|011 {ojojojof1]l1]0of2]|0
Order : Diptera/ Family : Chironomidae 53 11loyo0loqyGloOot2({0) 051100
Order : Diptera/ Family : Culicidae 54 |0 111 2121213314 )511]0
Order : Diptera/ Family : Dolichopidae s 10lo0t 010000} OJ0O{0O] O
Order : Dermaptera/ Family : Forficulidae 56 (1o 0|0 j0j0(0C]JO] O[O0 1
Order : Dipteraf Family : Japygidae 5 (11|00 |O{0O}|C{O( O |00 2
Order : Diptera/ Family : Mycetophilidae 58 11212 310 |3|3430({6]0([(2}12] 8
Order : Diptera/ Family : Mycetophilidae 5 |01 1 3106101111410} 0
Order : Dipiera/ Family : Mycestophilidae 60 030 0 jJ0|1|]010|]0j010]0} O
Order : Diptera/ Family : Mycetophilidae 6t jojof(o0o}o|1]lojtl27210(0} O
Order : Diptera/ Family : Mycetophilidae g2 jols8|lajo0l2ltj1j010|0]0] 0
Order : Diptera/ Family : Mycetophilidae 63 |3 |21 01041167113 [3]1]|1
Order : Diptera/ Family : Syrphidae 64 210101 0¢t0]010[0|27]70{0] 2
Order : Embioptera/ Family : Oligotomidae| 65 {0101 0 [ 0 |0} 10100 101070
Order : Hemiptera/ Family : Miriidae 66 {O0|O0]j 11O }|1]lOot0|lo)O}lO]14% 0
Order : Hemiptera/ family : Miriidae 67 lojojo|lojofloto|lOotr1}t0]O] O
Order : Hemiptera/ Family : Thyreocoridae | 68 | 0| 0§ 1 t {11 110]414([211]°0
Order : Hemiptera/ Family : Veliidas - 69 {1]0]| 0 cJjo0oj0|{0{iol0j{0j0} 0O
Order : Hemiptera/ Family : Veliidae 7vf{e{ofofjojoy1jo0|0lO0fjoOf0O}| O
Order : Homoptera/ Family : Aleyrodidae 1121010} 31}0 0 6|42 (6710 1
Order : Homaptera/ Family : Aleyrodidae 7210101010111 1 | 1110|0101 0
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Order ; Homoptera/ Family : Cercopidae 73121610 (010 {8|6)1(10;5]0]1
Order : Homoptera/ Family : Chermidae 74 14l1]l0]030(2|0]11(0[6i 0]} 1
Order : Homoptera/ Family : Chermidae s |ojo|lo0l3)0l0f2|l0]t]0jQO] 0
Order : Homoptera/ Family : Cicadidae 76 |1]loy 510 411101101173 ]0
Order : Homoptera/ Family : Cixiidae 7714111131314 131567112141 6| 1
order : Homoptera/ Family : Cycadellidae s l4ajiol 0|47 1 p1fj1{21211t]1 1]5
order : Homoptera/ Family : Cycadellidae 7910l0|l 0|0 1030101010070
order : Homoptera/ Family : Cycadellidae go {6519 |4t 711010511214
order : Homoptera/ Family : Cycadeilidae g1jolocle6|0jo0o|o0]3|l1i5}19[04§0
order : Homoptera/ Family : Cycadeliidae g2 |loisjojolol7]l8|314|101 1710
Order : Hymenoptera/ Family : Formicidee | 83 |10} 1 12| 0 (00O 0O (O[O0} 0] O
Order : Hymenoptera/ Family : Formicidee | 84 {1 |0} 0 |0 0 jO|O (190 |2| C | O
Order : Hymenoptera/ Family : Formicidae | 85 [ 110 0 jO{ O {000 T[1 1
Order : Hymenoptera/ Family - Formicidae | 86 (010 | 2 [0 0 {0{0}1010|0[ 0 | 1
Order ; Hymenoptera/ Family : Formicidae | 87 |0 |0 | 0 |06 0 {103 01011 0} O
Order : Hymenoptera/ Family : Formicidae { 88 (O[O} 0O !31 | 0 j0j0j0Oj0O]0; 0} 0O
Order : Hymenoptera/ Family : Formicidae | 88 |00} 0 0| 0 }t]0]2 0|4 0] 0
Order : Hymenoptera/ Family : Formicidae | 80 [0 JOJ 0O jJO | 3 [0j0}j0 0 |C[ O | O
Order : Hymenoptera/ Family : Formicidae | 91 [0 |8{ 0 (0| 0 |9 |0}10]0[6] 0| O
Order : Hymenoptera/ Family : Formicidae { 92 {00 | 0 (0| 0 (0|0]J0Jj0 |0} 2| 0
Order : Hymenoptera/ Family : Formicidae | 93 [0 {0 | 0 [0 0 |0O[0|O0 |00} & | O
Order : Hymenoptera/ Family : Formicidae | 94 |0 {0l 0 |O}J 0 0O }0l0O[(0}j0} 2|0
Order : Hymenoptera/ Family : Formicidae | 96 {0 [0 0 [0} 0 1001000 310
order : Hymenoptera/ Family : Pteromalidee] 96 {2 {0 [ 0 |0Of 0 JO 1010 [0fO0| O |2
order : Hymenoptera/ Family : Pteromalidael 97 {0 {3 0 |3 | 0 (0{0 (0 (010 0 | O
Order : tsoptera/ Family : Termitidae gg {000 jO|lO{0OiQI{O|0O§0] 5|0
Order : Isoptera/ Family : Termitidae gg [ojojot0yjo0j0iloiojoi0o] 410
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Order : Isoptera/ Family : Troctidae 10008 9 (1 |1}16{3 |03} 1|7111] 686
Order : Lepidopfera/ Family : Coleophoridae 1101 0{ O (O[O0 ;0| 6 (O} 110{1¢t O[O
Order : Lepidoptera/ Family : Gelechidae 020l 2 10j0{0] 3301010612010
Order : Lepidopetra/ Family : Noctuidae 10313 2418121413111 11213612
Order : Lepidoptera/ Family : Oechoporidae (104} 0 O (11O |t} 1 |G| 231|011
Order : Lepidoptera/ Family : Plutellidae 05|11 010|100 ] Q3 |0{0}0;0] 0,0
QOrder : Lepidoptera/ Family : Teneidae 106|001 11121 0(0{0[1[{0710¢: 0
Order : Lepidoptera/ Family ; Zygaenidae 1w7{clto4o0fojo|lo0f{0{0j0j1]0]OQ0
Order : Orthoptera/ Family : Gryllidae 108( 0| 0O {13000 |0O|JOfO|OC]O]| O
Order : Tysanura/ Family : Campodsidae 10910 O0t0y0JjO0{O(1]OfC|]OB}) O] O
Class : Malacostraca/

Order : Isopoda/ Ligiidae Mooy 0 j0j010j) 1 |1M0{O|JOJ1]0 ;0
Qrder : Isopoda/ Oniscidae M3 0) 0 |0j0|l4} 8 |0C|O0O}0;0} 00O
Class ; Symphyla/

Order : Myriapoda/Scentigerellidae 1120 0 {0010 0 |0]O}J410} 0] 0
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Appendix 2

Number of individuals per order at the study sites

Order Ni | N2 N3 | N4 | N5 ENB| S1 | S2 ] 83)S4] 851 36
Araneae 1 0 0 1 0 0 0 4 7 1 1 2
Pseudoscorpiones 0 0 0 0 2 0 0 0 0 1 0 0
Lithomorpha 0 o 0 0 1 0 0 0 0 1 0 0
Scolopendromorpha | O 0 0 0 e 0 0 0 0 0 1 0
Polyxenida 0 0 0 it 0 0 0 0 1 0 0 0
Blaitaria 0 o A 0 0 0 0 0 0 0 0 4
Collembola 1 0] 0 0 0 1 0 1 1 0 0 2
Coleoptera 3 121 1561 18 ‘18 28 7 23| 14 | 25 16 4
Diptera 191 10] .86 6 13 {13} 13 | 14| 131 15} 6 13
Dermaptera 1 0 0 0 0 0 0 0 0 0 0 1
Embioptera 0 0 0 0 0 1 0 0 0 0 0 0
Hemiptera 4 0 2 1 2 2 0 4 5 2 2 0
Homoptera 23 18 | 33 | 17 18 | 24 | 32 151 41 | ¢ 13 | 13
Hymenoptera 5 11 3 6 3 11 0 31 1 14 | 13 4
Isoptera 8 9 1 1 5 3 0 3 1 71201 6
Lepidoptera 4 4 10 3 7 7 1 4 6 8 6 3
Orthoptera 0 0 1 1] 0 0 0 0 0 0 0 0
Tysanura 0 0 0 0 0 0 1 0 0 0 0 0
Isopoda 0 0 0 0 4 9 10 0 0 1 0] 0
Myriapoda 0 0 0 0 0 it 0 0 4 0 0 0
TOTAL 65 | 65| 71 | 5574 [ 99| 67 | 81| 93 |118] 78 | 50
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Appendix 3

Family N1 | N2 ] N3 [ N4 | N5 | NG { S1 | 5283|5485/ %6
Edgonidae 0 0 0 t] 0 0 4] 1 2 0 0 0
Oxyopidae 1 0 0 1 0 0 0. 3 5 1 0 0
Neobisiidae 0 0 0 0 1 0 0 o 0 0 0 0
Chiloferidae 0 0 0 0 1 0 4] 0 ] 1 0 0
Henicopidas 0 0 0 0 1 1] 0 0 0 1 0 0
Scolopendridae 0 0 0 0 0 0 0 o 0 0 1 0
Polyxenidae 0 0] 0 0 0 0 0 1 0 0 0 0
Blattidae 0 0 1 0 0 0 0 0 0 0 0 0
Sminthuridae 1 0 0 0 0 1 0 1 1 0 0 2
Byrrhidae 0 0 0 0 0 0 0 0 1 0 0 0
Carabidae 1 7 11 7 12 {11 9 9 8 10 | 10 1
Cicindellidae 0 o 0 1 1 0 0 0 2 0 0 0
Curcuifonidae 0 1 1 1 1 0 0 0 0 1 1 0
Monomidae 0 0 0|3 1 0 0 0 0 0 0 0
Pselapidae 0 0 0 0 0 0 0 1 0 0 it 0
Ptilidae 1 0 0 0 1 0 0 0 0 0 0 1
Scaphiidae 0 0 0 1 0 0 o 0 0] 2 2 0
Staphylinidae 1 3 2 5 1 17 0 12 4 2 2 1
 |Tenebrionidae o1 t1t]o|1]lol o Tt 11 1]
Bibionidae 0 0 1 0 0 0 0 1 1 2 2 0
Chironomidae 1 0 0 0 0 0 2 0 0 0 0 0
Culicidas 0 1 1 2 2 2 3 3 4 1 1 0
Dolichopidae 0 0 0 1 4] 0 0 0 0 n o o
Forficulidae 1 0 0 0 0 0 0 0 0 0 0 1
Japygidae 1 1 0 0 0 0 ¢ 0 0 0 0 2
Mycetophylidae 15 8 4 3 11 " 8 10 . 6 3 3 9
Syrpidae 2 0 0 0 0 1] 0 7 2 0 0 2
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Appendix 3 (Continued)
Oligotomidae 0 0 0 a 0 0 1 0 0 0 0 0
Miriidae 0 0 1 0 1 0 0 0 1 0 1 0
Thyreocoridae 0 4] 1 1 1 1 0 4 4 2 1 0
Veliidae 1 0 0 0 1 0 0 0 0 0] 0
Aleyrodidae 2]l 010 1 1 7 5 | 2|60 1
Cereopidae 2 6 0 0 0 8 6 1 10 5 4] 1
Chermidae 4 1 0 3 0 2 2 1 1 6 0 1
Cicadidae 1 0 5 0 4 i Q i1 0 1 3 0
Cixiidae 4 1 13 3 4 3 5 1 12 4 4] 1
Cycadellidae 10 11 15 8 g 9 12 6 16 | 21 4 9
Formicidae 3 8 3 3 3 11 0 31 1 14 13 2
Pteromalidae 2 3 0 3 0 0 0 0 0 0 0 2
Termitidae 0 0 0 0 0 0 0 0 0 0 9 0
Troctidae 8 9 1 1 6 3 0 3 i 7 11 6
Coleophoridae 4] 0 0 0 0 ] t] 1 0 1 0 0
Gelechidae 0 2 0 0 0 3 0 0 0 2 o 0
Noctuidae 3 2 8 4 4 3 1 1 2 3 6 2
Qechoparidae 0 0 1 1 1 1 0 2 3 1 0 1
Plutellidae 1 0 0 0 0 0| O 0 0 0 0 0
Teneidae 0 0 1 2 2 0 0 0 1 0 04 0
Zygaenidae 0 ¢ 0 0 0 0 0 0 0 1 0 0
Grylidae 0 0 1 0 0 0 0 0 o 0 0 0
Campodeidae 0 0 0 0 0 0 1 0 0 0 ¢ 0
Ligiidae 0 0 0 0 0 1 10 0 0 1 0 0
Oniscidae 0 0 0 4 4 8 0 0 0 0 0 0
Scutigerallidae 0 0 it 0 0 0 0 0 4 0 0 0
TOTAL 65 | 65 | 71| 55 | 74 | 99 | 67 [ 81 | 83 1116 | 78 | &0
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Appendix 4

J Ag Sp Gd

—4—gieNt  —B-geN2 2 geN3 ~X—sBNd —¥-geN5 ~®-gsieNo

A Ag Sp ot

4+ geS! BdpZ A gpS3 X g K-geSS g

Average soil pH at sites N1-N6 and S1.56
at different months




91

Appendix 5
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Appendix 6
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Appendix 7
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Appendix 8
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Appendix 9
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Appendix 10
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Appendix 11
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Appendix 12

Average soil pH at every study site during different months *)

Study site Jul-98 Aug-98 Sep-98 0ct-98
N1 : Km. 644 (Lampang-Ngao} 6.58 ¢ 6.12b 596 a 591a
N2 : Km. 637 (Lampang-Ngao) 6.52b 6.44 b 632b 59a
N3 : Nong Bom (Lampang Ngao) 6.71d 6.57 ¢ 575a 6.16b
N4 : Ban Dong 576 ¢ 5.98d 537b 51a
NS : Ban Tha Si 2 Bridge 6.68 ¢ 6.16 b 6.1b 54 a
N6 : Dumping Area 758 ¢ 6.77 a 7.44 be 731b
S1:CRoad 7.78 b 758 7.94¢c 7.59a
52 : Ban Huai Pet 8.08d 6.04 b 553a 7.22¢
53 : Sob Moh School 7.14d 527 a 589b 6.47 ¢
S4 : Hual King Bridge 6.5a 6.52 a 7.37b 723 b
S5 : Mae Moh Police Station 7.6d 498 b 448 a 8.03¢c
56 : Monitoring Station 8.06 d 749 ¢c 6.28 a 6.45b

*) For each row of study site, values followed by the different letter were

significantly different (P<0.05)
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Appendix 13

Average soil organic matter (%) at every study site

during different months*
Study site Jul-98 Aug-98 Sep-98 Oct-98
N1 : Km. 644 (Lampang-Ngao) 11.7b 10.95a 12.1b 10.48 a
N2 : Km. 637 (Lampang-Ngao} 8.6 bc 7.52a 8.26b 8.88¢
N3 : Nong Bom (Lampang Ngao) 317b 1.96 a 3.07b 297Db
N4 : Ban Dong 3.14¢c 2.35a 276b 2.3t1a
N5 : Ban Tha Si 2 Bridge 553¢c 491b 575¢ 3.68a
N6 : Dumping Area 8.01c 539 a 6.41b 6.53 b
S1: C Road 17.2a 18.53 b 16.63 ab 16.1 ab
52 : Ban Huai Pet 548 b 595b 46a 402a
83 : Sob Moh Schoo! 9.27b 10.11 be 10.40 ¢ 16.1 ab
54 : Huai King Bridge 261a 525¢ 575d 413 b
S5 : Mae Moh Police Station 7.31d 3.69b 3:00 AM 408 ¢
S6 . Monitoring Station 451¢C 361D 485¢ 231a

*) For each row of study site, values followed by the different letter were
significantly different (P<0.05)




100

Appendix 14

Average soil moisture content (%) at every study site
during different months*

Study site Jul-98 Aug-98 Sep-98 QOct-98
N1 : Km. 644 (Lampang-Ngao) 3663 ¢ 7 3514¢ 308a 3363 b
N2 : Km. 637 (Lampang-Ngao) 22.46 ab 2559¢c 2158 a 2334 b
N3 : Nong Bom {(Lampang Ngao) 18.55 ab 2031¢c 18.5a 18.66 b
N4 : Ban Dong 20.82¢ 21.28¢ 18.29 b 16 a

NS . Ban Tha Si 2 Bridge 21.34 b 23.78¢ 14.07 & 14,13 8
NG : Dumping Area 27.53¢ 31.8d 2429b 15.33 a
St : C Road 3583¢ 36.13 ¢ 3431b 28.83 a
52 : Ban Huai Pet 2429 ¢ 25.26 d 15.89 b 999a
83 : Sob Moh School 35.83d 2967 b 33.33¢ 12.58 a
54 : Huai King Bridge 20.37b 2553 ¢ 28.21d 18.18 a
S35 : Mae Moh Police Station 22.36¢ 2156 be 16.72 a 2043 b
S6 : Monitoring Station 15.39 b 2592¢ 26.64 ¢ 13.8a

¥) For each row of study site, values followed by the different letter were
significantly different (P<0.05)
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Appendix 15

Average soil moisture content (%) at every study site
during different months *

Study site Jul-98 Aug-98 Sep-98 Oct-98
N1 : Km. 644 {Lampang-Ngao) 1.54 a 1.55a 1.863b 154 a
N2: Km. 637 (Lampang-Ngao) 1.44 a 1.52¢ 1.465 ab 1.48b
N3 : Nong Bom (Lampang Ngao) 146 a 143 a 1.43 1.52b
N4 : Ban Dong 1.51¢ 142 a 1.44 ab 1.46 b
NS5 : Ban Tha Si 2 Bridge 147 b 1.4z 1.82¢ 1.56 a
NG : Dumping Area 1.60 a 157 a 1.56 a 156 a
St : C Road 238b 1.60 a 154 a 1.63 a
S2 : Ban Huai Pet 1.6b 1.58 0 148 a 149 a
53 : Sob Moh School .72 b 1.76 b 1.7b 1.48 a
354 : Huai King Bridge 1.58 ab 1.64 b 1.53 a 1.56 a
S5 : Mae Moh Poiice Station 152 b t.5ab 152b 1.45a
$6 : Monitoring Station 147 1.30a 139bc | 1.34ab

*) For each row of study site, values followed by the different letter were
significantly different (P<0.05)
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Appendix 16

Average arsenic (As) concentration in soils (mg/kg) at every study site

during different months*
Study site Jui-98 Aug-98 Sep-98° Oct-98
N1 : Km. 844 (Lampang-Ngao) 20.91 a 2291 b 1812 ¢ 16.02 d
N2 : Km. 637 (Lampang-Ngao) 20.64a 2425b 176¢C 15.01d
N3 : Nong Bom (Lampang Ngao) 8.44b 6.16 a 552 a 4,71 a
- {N4 : Ban Dong 6.11b 825¢ 8.21b 4,57 a
NS5 : Ban Tha Si 2 Bridge 1277 ¢ 8.08 b 7.53 b 596a
N6 : Dumping Area 189b 11.51a 10,16 a 10.21a
S1: C Road 4229 a 47.71 b 50.22 bc 52.35¢
S2 : Ban Huai Pet 40.55¢c 14.83 ¢ 1234 2 11.49 b
53 : Sob Moh School 13.85¢ 13.52¢ 10.98 a 6.98 b
84 : Huai King Bridge 6.62 a 16.58 b 16.18 b 17.1b
S5 : Mae Moh Police Station 13.76 b 22.55¢ 4.87a 423 a
56 . Monitoring Station 2099 b 18.87 ab 1767 a 1746 a

*) For each row of study site, values followed by the different letter were

significantly different (P<0.05)
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Appendix 17

Average cobalt (Co) concentration in soils (mg/kg) at every study site
during different months *

Study site Jul-98 Aug-98 Sep-98 Oct-98

N1 : Km. 644 (Lampang-Ngao} 3544 a 42,93 ab 56.1¢ 42.84 ab
N2 : Km. 637 (Lampang-Ngao) 4227 a 47.19b 45.86 ab 46.65 b
N3 : Nong Bom (Lampang Ngao) 51.86 b 34.80 9 57.57 ¢ 3625a
N4 : Ban Dong 83.54b 2544 a 83.34 b 25.32a

N5 : Ban Tha Si 2 Bridge 34.53 a 61.21¢c 4392 b 60.73 ¢
N6 : Dumping Area 36.78 a 351a 36.31a 35.14 a
S1: CRoad 40.42 ¢ 36,79 b 23.93a 35510
S2 : Ban Huai Pet 48.67 ‘b 26.26 a £8.08¢c 26.12a

53 : Sob Moh School 4531 a 45.62 a 46.81a 4597 a
$4 : Huai King Bridge 48.47 be 30.94 a 60.22 ¢ 30.93 ab
S5 : Mae Moh Police Station 4385 a 43.08 a 71.32b 4291 a
56 : Monitoring Station 23.06 a 4343 ¢ 38.93 b 4241 bc

*) For each row of study site, values followed by the different letter were
significantly different (P<0.05)
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Appendix 18

Average chromium (Cr) concentration in soils (mg/kg) at every study site
during different months *

Studly site Jul-98 Aug-98 Sep-98 Oct-98
N1 : Km. 644 (Lampang-Ngao) 8.83b 5.16 a 8.25b 7.64b
N2 : Km. 637 (Lampang-Ngao) 5205 b 3.76a 542b 363a
N3 : Nong Br—Jm {(Lampang Ngao) 4.27 a 4.05a 4.05a 3.73a
N4 : Ban Dong 433 b 2.92a 417 b 3.71 ab
N5 : Ban Tha Si 2 Bridge 468D 3.68 2 5.14 b 481b
N6 : Dumping Area 525cC 331a 4.96 be 460

81: C Road | s44c 4.78b 49b 351a
52 : Ban Huai Pet 10.35¢ 5.65a 7b 5.98 a
S3 : Sob Moh School 576 b 487 a 6.49¢ 568 Db
S4 : Husi King Bridge 11.43 b 4.67 a 65a 507 a
S5 . Mae Mon Police Station 5.35a 7.66b 10.67 ¢ 9.41d
$6 : Monitoring Station 493 a 561a 8.63b 7.84b

*) For each row of study site, values followed by the different letter were
significantly different (P<0.03)
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Appendix 19

Average Nickel (Ni) concentration in soils (mg/kg) at every study site

during different months *

Study site Jul-98 Aug-98 Sep-98 Oct-98
N1 : Km. 644 (Lampang-Ngao) 16.38 a 16.02 a 1435 a 15.99 a
N2 : Km. 837 (Lampang-Ngao) 7.26b 5.64 a 7.44 b 5.57 a
N3 : Nong Bom (Lampang Ngao) 2.08 a 2.19a 2.09a 2222
N4 : Ban Dong 232a 211a 21a 236a
N5 : Ban Tha Si 2 Bridge 5.39a 6.32b 6.01 ab 6.32b
N6 : Dumping Area 6.01b 514 a 526 a 514 a
$1:CRoad 19.814 20,014 19.48a | 19.85a
52 : Ban Huai Pet 5.08c 4.71b 436 a 4.68b
S3 : Sob Moh School 6.41a 6.43 a 6.73 a 6.48 a
S4 : Huai King Bridge 5.46 a 6.93b 7.06 b 6.92b
S5 : Mae Moh Police Station 5.85a 6.98b 6.96 b 7.02b
$6 | Monitoring Station 10.72b 11.13b 7.79 a 11.115b

*) For each row of swudy site, values followed by the different letter were

significantly different (P<0.05)
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Appendix 19
Multiple regression statistical analysis (Stepwise Method) between soil

physicochemical parameters and heavy metal concentrations with order Lepidoptera
showing the significance of As

Listwise Deletion of Missing Data

Equation Nuwber 1 Dependent Varisble. . LEPIDOPTERA
Block Number 1. Method: Stepwise Criteria PIN .0500 POUT .1008
A3 Cco CR NI oM . PH SFC SMC

Variable (s} Entered on Step Number

1.. AS
Multiple R .65428
R Square -4280%
Adjusted R Sguare .370%0
Standard Error 2.004413
Analysis of Variance
LF Surm of Squares Mean Square
Regression 1 . 30.07341 30.07341
Residual 10 ' 40.17659 4.01765
F = 7.48531 Signif F = .02198

—————————————————— Variables in the Equation —--—-——woooo______

Variable B SE B Eeta T Sig T
AS -.148189 -054164 -.654287 -2.736  .0218
{Constant) 7.59%92369 1.033344 7.347 .0GQO

————————————— Varizbles not in the Equation ——————me_—e—..

Variable Beta In Partial Min Toler T Sig T

Cco -.137915 -.180332 -977794 --550 .59%57
CR -. 082507 -.122312 .998807 -.370 .7201
NI -.113176 -.069961 .218538 -.210 .8380
oM -137912 ., 089991 .243515 2271 17924
PH -424798 .413305 -541383 1.362 .2064
SFC -382155 .372733 .544058 1.205 .2589

SMC -161419 .162042 -576338 -493  .6341

End Block Number 1 PIN = .050 Limits reached.
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Appendix 20

Multiplc .regression statistical analysis (Stepwise Method) between soil
physicochemical parameters and heavy metal concentrations with order Diptera

showing the significance of Co

Listwise Deleticon of Missing Data

Equation Number 1 Dependent Variable.. DIPTERA
Block Number 1. Method: Stepwise Criteria PIN .0500
A3 co CR NI OM SFC

PR

Yariable(s) Entered on Step Number

1l.. co

Multiple R

R Square
Adijusted E Square
Standard Error

.62302
.38816
.32698
©3.30243

Analysis of Variance

I
£

Sum of Squares Mean Square

Regression 1 69.18941 69.18%941
Residual 10 102, 06059 10.90606

F = 6.34413 Signif F = .03¢5

—————————————————— Yariables in the Egquation ------——--—--==-=-
Variable B SE B Beta T Sig T
CcO -.442887 .175840 -.623024 -2.519% .0305
(Constant) 31.395447 7.857711 3.995 .0025
————————————— Variables not in the Eguation ---w=-——---———
Variable Beta In Partial Min Toler T Sig T

AS .253073 .319927 977794 1.013 .3375

CR .227831 .271271 .867397 .846 .4197

NT .447216 .556755 .948268 2.011 .0782

oM .41142% .523036 .588811 1.841 .0988

PH .079179 .077706 .585296 .234 .8204

SFC .380850 .486792 - .999580 i1.672 .128%5

SMC .456737 .578657 .982083 2.129 .0622

End Block Number 1 PIN = .050 Limits reached.

POUT
SMCE

.1000
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Appendix 23

Multiple regression statistical analysis (Stepwise Method) between heavy metal
concentrations with order Coleoptera showing the significance of Ni




109

CURRICULUM VITAE
Name : Mr, Kisworo
Date of Birth : June 14% | 1962
Nationality : Indonesian

Correspondence Address : Faculty of Biology, Duta Wacana Christian University
J1, Dr. Wahidin Sudirohusodo 5-19
Yogyakarta 55224, INDONESIA

E-mail Adress : kisworo@yahoo.com

Educational Background

1981-1986 : Bachelor Degree in Biology, Gadjah Mada University,
Yogyakarta, Indonesia

1990-1991 : Aufbaustudiengang im Biogeographie, Universitaet des
Saarlandes, Saarbruecken, Deutschland

1997-1959 : Master Degree in Environmental Science (Environmental
Risk Assessment/ERA), Faculty of Science,
Chiang Mai University, Chiang Mai, Thailand

Working Experience

1987-present : Lecturer
Faculty of Biology, Duta Wacana Christian University,
Yogyakarta, Indonesia



