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Vertical Chemical Variation of Drill Hole
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Variations of Heavy Metals (E14)

Vertical Chemical Variations of the Drill Holes (1)
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Variations of Heavy Metals (H15)

Vertical Chemical Variations of the Drill Holes (2)




Hole No. 136

Column Material description Result of Chemical Analysis
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Variations of Heavy Metals (K10)

Vertical Chemical Variations of the Drill Holes (3)
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Vertical Chemical Variations of the Drill Holes (4)

Variations of Heavy Metals (M35)




Hole No* N33

Column Material description Result of Chemical Analysis
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Variations of Heavy Metals (P28)

Vertical Chemical Variations of the Drill Holes (5)
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Variations of Heavy Metals (R25)

Vertical Chemical Variations of the Drill Holes (6)
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Variations of Heavy Metals (U6)

Vertical Chemical Variations of the Drill Holes (7)
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Column Material description Result of Chemical Analysis
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Column Material description Result of Chemical Analysis
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Variations of Heavy Metals (X29)

Vertical Chemical Variations of the Drill Holes (8)




Hole No.: a30

Column Material description Result of Chemical Analysis
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Appendix 9
Results of Monitoring Bore Holes
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Appendix 10
Cross Sections of Groundwater Profiles
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Appendix 11
Sample List of Additional
Groundwater Survey






Sample List of Groundwater and River Water (Additional Survey) (1)

Tempe
Sample|Village/Town EC rature
Type of Water | Drinkable | Filter the

# | Vil No. Name Source (YIN) water (Y/N) Other Purpose pH (mS/m) | (°C)
1 1] BT1 Buciste well yes Yes no 7.11 131.0| 12.6
2 BT 2 Buciste well no no no 7.02 205.0| 134
3 BT 3 Buciste well no no livestock drinking 7.09 89.3| 13.7
4 BT 4 Buciste well no no irrigation 6.97 87.2 13.7
Average Buciste 7.05 128.1| 13.4
5 2| CT1 Strmos well no No No 7.11 303.0| 14.0
6 CT 2 Strmos well no No irrigation 7.15 460.0| 129
7 CT3 Strmos well no No for washing 6.95 382.0] 141
Average Strmos 7.07 381.7| 13.7
8 3| DB 1 Dobrevo well pumping yes No No 7.12 77.6| 133
9 DB 2 Dobrevo Spring yes No livestock drinking 7.31 79.7| 134
10 DB 3 Dobrevo well pumping yes Yes No 7.28 83.3| 124
Average Dobrevo 7.24 80.2] 13.0
11 4] DL 1 Drenok spring yes No livestock drinking 7.20 117.7| 143
12 DL 2 Drenok well no No livestock drinking 7.27 580.0| 13.6
13 DL 3 Drenok well yes No No 7.02 208.0| 14.1
Average Drenok 7.16 301.9] 14.0
14 5| DR 1 Dreveno well yes Yes No 7.27 111.4| 144
15 DR 2 Dreveno well yes No irrigation 7.42 165.5| 15.0
16 DR 3 Dreveno well yes No livestock drinking, irrigation 7.10 105.2 | 13.9
17 DR 4 Dreveno well no No irrigation 7.38 168.2 | 12.3
Average Dreveno 7.29 137.6] 13.9
18 6] DS 1 D. Stubol well no no irrigation 6.97 186.2 | 12.7
19 DS 2 D. Stubol well yes No livestock drinking, cooking 6.95 191.0| 13.2
20 DS 3 D. Stubol well yes before livestock drinking, irrigation 7.27 366.0| 129
Average D. Stubol 7.06 247.7] 12.9
21 7] GN1 Gujnovci well pumping yes yes irrigation 7.33 154.7| 14.9
22 GN 2 Gujnovci well pumping yes No livestock drinking, irrigation 7.24 163.2| 16.3
23 GN3 Gujnovci well pumping yes No irrigation 7.29 137.3| 15.6
24 GN4 Gujnovci well yes yes No 7.13 175.8| 14.3
Average Gujnovci 7.25 157.8| 15.3
25 8| GR1 Garjanci well pumping no No washing 7.18 418.0| 149
26 GR2 Garjanci well no No irrigation 7.33 262.0| 13.7
27 GR3 Garjanci well no No No 7.41 165.6 | 13.0
28 GR4 Garjanci well pumping no No irrigation 8.09 97.5| 13.8
Average Garjanci 7.50 235.8| 13.9
29 9] GS1 | G. Stubol | surface spring no no for cooking 6.10 223 147
30 GS 2 | G. Stubol well no no no 7.16 98.3| 129
31 GS 3 | G. Stubol well pumping yes No livestock drinking 7.44 103.6 | 16.0
Average G. Stubol 6.90 74.7] 145
32| 10| Gz 1 | Grizilevci well no No livestock drinking, irrigation 7.45 221.0| 13.9
33 GZ 2 | Grizilevci well no No livestock drinking 6.89 96.1| 124
34 GZ 3 | Grizilevci well yes No No 7.72 57.1] 115
Average Grizilevci 7.35 124.7| 12.6
35/ 11} JG1 Jiganci well pumping yes No No 7.27 152.9| 15.6
36 JG 2 Jiganci well pumping no no livestock drinking, irrigation 7.55 548.0| 13.8
37 JG3 Jiganci well pumping yes no irrigation 6.99 100.5| 14.9
Average Jiganci 7.27 267.1| 14.8
38| 12| KD1 Kundino well no No irrigation 7.36 22.0] 231
39 KD 2 Kundino well yes yes livestock drinking, irrigation 7.75 150.4 | 12.3
40 KD 3 | Kundino-Pr well yes No No 6.69 3741 12.6
Average Kundino 7.27 69.9] 16.0
41| 13| KK1 Kukovo spring yes No livestock drinking 7.23 60.3] 15.3
42 KK 2 Kukovo spring yes No livestock drinking 7.28 28.8| 16.0
Average Kukovo 7.26 446 15.7
43| 14| LS1 Lesnovo spring yes No livestock drinking 7.13 4041 111
44 LS 2 Lesnovo well yes No irrigation 6.84 67.0] 124
45 LS 3 Lesnovo spring yes No livestock drinking 7.12 39.0] 128
Average Lesnovo 7.03 48.8] 12.1




Sample List of Groundwater and River Water (Additional Survey) (2)

Tempe
Sample|Village/Town EC rature
Type of Water Filter the

# | Vil No. Name Source Drinkable (Y/N)|water (Y/N) Other Purpose pH (mS/m) | (°C)
46| 15| Lz1 Lezovo well yes Yes livestock drinking 7.06 1185 | 14.7
a7 LZ 2 Lezovo well no No livestock drinking 7.25 1148 | 13.0
48 LZ3 Lezovo spring no No livestock drinking 7.08 89.4 (| 16.6
Average Lezovo 7.13 107.6 | 148
49| 16| MP 1 Marcino spring yes No livestock drinking 7.49 66.4 | 123
50 MP 2 Marcino spring yes no livestock drinking 7.66 612 | 12.0
51 MP 3 | Marcino-Pr well no no irrigation, cooking 8.12 436 | 125
Average Marcino 7.76 571 123
52 17] NE1 Neokazi well no No No 7.10 159.3 | 14.6
53 NE 2 Neokazi spring yes No livestock drinking 7.06 116.1 | 14.3
54 NE 3 Neokazi well pumping yes No No 7.06 163.9 | 135
Average Neokazi 7.07 1464 | 141
55| 18| PI1 Pisica well pumping yes no irrigation 6.92 179.8 | 145
56 Pl 2 Pisica well no No irrigation 7.20 148.8 | 135
57 PI 3 Pisica spring yes no livestock drinking 7.08 118.1| 135
Average Pisica 7.07 1489 | 13.8
58] 19| PL1 Plesinci well no No irrigation, washing 7.00 727 | 141
59 PL2 Plesinci well yes No livestock drinking, irrigation 6.66 143.6 | 13.2
60 PL3 Plesinci well no No livestock drinking, irrigation 6.50 812 1538
61 PL4 Plesinci well yes No irrigation 7.14 405.0 | 13.0
Average Plesinci 6.83 175.6 | 14.0
62| 20| PR1 Probistip well no no irrigation 8.17 146.3 | 14.3
63 PR 2 Probistip well no No irrigation 7.77 585 | 12.6
64 PR3 Probistip well pumping yes No No 7.18 277.0| 131
65 PR 4 Probistip well no No irrigation 7.90 86.4 | 17.2
Average Probistip 7.76 1421 | 143
66] 21] PS1 | Pestrisino spring yes No livestock drinking 7.33 532 153
Average Pestrisino 7.33 53.2| 15.3
67| 22| PT1 Petrsino spring yes No livestock drinking 7.12 68.5| 16.3
68 PT 2 Petrsino well pumping yes No irrigation 7.30 89.4 (| 16.0
69 PT 3 Petrsino well yes No irrigation 7.56 270.0| 134
Average Petrsino 7.33 142.6 | 15.2
701 23| PZ1 Puzderci spring yes No livestock drinking 7.11 99.9( 143

71 Pz 2 Puzderci spring no No livestock drinking

72 PZ 3 Puzderci well no No irrigation 7.91 634 171
73 PZ 4 Puzderci well No, Yes before No No 7.11 100.4 12.8
Average Puzderci 7.38 87.9 | 147
74] 24| RT1 Ratavica well no No irrigation 7.22 108.4 | 14.0
75 RT 2 Ratavica well no No irrigation 7.30 163.5| 14.3
76 RT 3 Ratavica well no no irrigation 7.37 233.0| 154
7 RT 4 Ratavica well pumping no No No 7.02 2140 | 15.0
Average Ratavica 7.23 179.7 | 147
78] 25| ST1 Strisovci well no no livestock drinking, irrigation 7.05 225.0| 131
79 ST2 Strisovci well pumping yes Yes livestock drinking, irrigation 7.17 1141 | 149
80 ST3 Strisovci well yes Yes livestock drinking, irrigation 7.32 1216 | 131
81 ST4 Strisovci well yes No irrigation 7.16 100.2 | 134
Average Strisovci 7.18 140.2 | 13.6
82| 26| TL1 Troolo well no No irrigation 7.57 1715| 1438
83 TL2 Troolo spring yes No livestock drinking 7.47 67.4 | 189
84 TL3 Troolo well pumping yes No livestock drinking, irrigation 7.35 776 | 217
Average Troolo 7.46 105.5| 185
85| 27| TR1 | Tripatanci well no no irrigation 6.95 295.0| 133
86 TR 2 | Tripatanci well no No no 7.03 116.5| 12.6
87 TR 3 | Tripatanci well no no irrigation 7.66 185.8 | 12.7
88 TR 4 | Tripatanci well no No irrigation 6.74 420 141
Average Tripatanci 7.10 159.8 | 13.2
89| 28| ZL1 Zletovo well pumping yes No No 6.92 257 | 134
90 ZL2 Zletovo well pumping |Yes,sometimes No No 6.78 245 119
91 ZL3 Zletovo well pumping yes Yes irrigation 7.09 439 16.2
92 ZL 4 Zletovo well pumping no No irrigation 7.16 1195 | 147
Average Zletovo 6.99 534 | 141
93| 29| ZR1 | Zarapinci well yes Yes No 7.74 113.8 | 13.3
94 ZR 2 | Zarapinci well yes No irrigation 6.35 65.3 | 125
95 ZR 3 | Zarapinci spring yes No livestock drinking 5.98 1324 | 119
Average Zarapinci 6.69 103.8 | 12.6




Sample List of Groundwater and River Water (Additional Survey) (3)

River samples

96 RS 01 river 7.53 86.1] 16.2
97 RS 02 river 5.20 80.3] 21.8
98 RS 03 river 7.26 92.3] 17.0
99 RS 04 river 8.46 76.7] 13.7
100 RS 05 seepage water 6.55 182.3] 25.7
101 RS 06 river 3.38 153.3] 21.2
102 RS 07 river 6.86 115.0] 22.1
103 RS 08 river 7.95 63.9] 16.6
104 RS 09 river 8.07 11.46] 15.5
105 RS 10 seepage water 7.41 101.6] 18.6
106 RS 11 river 7.95 32.3] 16.0
107 RS 12 river 8.10 170.2] 18.8
108 RS 13 river 6.84 133.1] 21.0
109 RS 14 river 8.30 103.1] 21.1
110 RS 15 river 8.38 87.5] 24.6
111 RS 16 river 8.00 126.9] 19.0
112 RS 17 river 7.18 142.3] 15.0
113 RS 18 river 8.15 96.4] 19.8
114 RS 19 river 8.25 137.0] 25.0
115 RS 20 river 8.34 107.1] 28.4
116 RS 21 river 7.94 148.7] 18.3
117 RS 22 river 4.53 120.1] 20.7
118 RS 23 river 8.06 24.6| 19.3
119 RS 24 river 7.19 121.2] 15.8
120 RS 25 river 7.56 154.4] 16.1
121 RS 26 river 7.93 101.4] 25.8
122 RS 27 river 8.46 118.6] 26.8
123 RS 28 river 7.29 120.5] 16.6
124 RS 29 river 7.30 178.5] 16.8
125 RS 30 river 7.72 239 21.7
126 RS 31 river 8.46 59.5] 234
River Water Maximum 8.46 182.30 | 28.40

River Water Minimum 3.38 11.46 | 13.70

River Water Average 7.44 105.49 | 19.95







Appendix 12
Heavy Metal Concentration in Groundwater
and River Water (Additional Survey)






As Concentration in Groundwater and River Water (Additional Survey)



Co Concentration in Groundwater and River Water (Additional Survey)



Ni Concentration in Groundwater and River Water (Additional Survey)



Pb Concentration in Groundwater and River Water (Additional Survey)



Zn Concentration in Groundwater and River Water (Additional Survey)



Mn Concentration in Groundwater and River Water (Additional Survey)



Appendix 13
Distribution of Heavy Metals in Crops






Wheat

Heavy Metals Concentration of Wheat in the Pilot Project Area (1)



Wheat

Heavy Metals Concentration of Wheat in the Pilot Project Area (2)



Wheat

Heavy Metals Concentration of Wheat in the Pilot Project Area (3)



Corn and Rice

Heavy Metals Concentration of Corn and Rice in the Pilot Project Area (1)



Corn and Rice

Heavy Metals Concentration of Corn and Rice in the Pilot Project Area (2)



Corn and Rice

Heavy Metals Concentration of Corn and Rice in the Pilot Project Area (3)



Appendix 14
Cost Estimation of Counter Measure






000'96T
000'SY 00T WOSk :  SHeAINO/RLPNQ
00g yb1y wiy x
000'GET ‘Buojwosy :  |lem Buluresy
000°0T eyoT : JUBLUIEa ) JoTeM pue ‘SBul|re) WoJ) erem
000'9T adofs Jo Buiyioowss Joy >Jom yue T | padses Bunos||00 oy SLBAINDSAUDMIP ‘Wep Jo
T D S R I 8PS UIsaM fe poredo| |flem Buiuresy ‘z-al -
000'G2T
000°0E 00T WQOE :  SHeAIND/RLPNQ
00006 00€ ub1y wy x WeWes ) JoTem pue ‘sbul|re) woJj
Z x Buo| wosT - [lem Buluresy Blem padsss Bunos |00 o) SLBAINDSALDNIP
000°S 000°0T eyso - ‘oTem afiedsss 10) LBAIND ‘Wep Jo
wao_w (0} mc__.tooEw 10} HIom yre3s - 9PIS UBYLIOU Te p31ed0| |lem mc_c epy 1-dl -
v
000'96T
000'SY 00T WOSk :  SLBAINOSEYRNIA ey9'T :11-aL Jo adojs Jo eauy -
00g yb1y wry x eyz’. :11-a.L Jo sbuijrey Jo ealy -
000'GET Buo|wogy :  [fem Bulurery <W000'00T :11-4.L 0 sBuijrey Jo swnjoA -
000°0T eyo'T : JUBLUIEa ) JoTeM pue ‘SBul|re) WoJ) efem
000'9T adofs Jo Buiyioowss Joy >Jom yue T | padsss Huilos||00 Joj SLBAIND SaU0MIP ‘Wep Jo
T D S R I 8PS UeIsaM fe poredo| |lem Buluresy z-al -
005216
eygo -1-dal jo on_w JO ealy -
00S‘CT 000°0T eyszT - Bunued - eyYGZ'T :1-a.L Jo sBuirey Jo ealy -
000°00€ 4 L0009 : W 000'0ST :T-A.L Jo sBuijrey Jo swnjoA -
wg'0 :110s ysaJy Aq Bul|[ipoeg € MYl WigG0 ‘|10s ysaly Aq wike e
000°00€ 4 W uolenodsuell g | 01 psau Tey) e ‘urebe Bussaip Jeije weq [1-QL pue
00000 4 <W000‘0GT 'sBul|rel jo uoreneox3 T sbuijrel moN o1sbul|e) Buinousy T-dl - I-Q.Lswed TON
TV sbuijel - | Auoud T
(oun3) (oun3) (oun3) ek S
feloL 801d 201id 1un JUBIU0D (V) S9AIIRUB] | PU SUOIDY JO SPOYBIN puUe Uo11e00 T Aolid

(T) S9nseaW-;BIUNOD BY) JO UOITRWINST 150D




000°€90‘T
000‘0vT 00T wooy'T - SIBAIND/SBYINIA 'S
000‘08T 000‘0¢ ©y0'6 : 8UO0Ks Ag uoielold 8dofs ¢ ‘uosoe
000'STT 000°0T eyg'TT : Jo uonoejoid Joy sauo1s Ag BulIBan0d
adogs Jo Buiyioows 1oy} XJom yre3 ‘s ‘WG Yoes Ul sayallp pue stbs adofs -
000'0S¢ 000°0T eyasc - Bunueyd z SWep JO 80.4INS :UOI1RIS.0}/Uo IleRlaA -
000'G.E T W 000'G.E WG'T 'SSBWIIY} ‘[10S pajeulureluooun
MY WG'T Xeyge : doy jo buleno) T Aq adojs pue aoepuns Buliano) -
A PUe AL ‘111-AL a4
loooeweT [ [ eoc|
eYQ'S :9do|s JO valy -
eys.T :sbuijrel Jo ealy -
<W000‘00T T :sBuljrel Jo swWn|oA -
000'88T A-AL
000‘0v 00T w0t - SIRAIND/SBYILIA '8 eyQ'y :adojs Jo ealy -
000'02T 00€ ub Iy wy X eyg/ :sbuijrel Jo eaiy -
‘Buo| WoOY [lem Bulureey °/ <W000'006 :sBul|rey Jo swnjoA -
00082 000'0T eyog'e : Al-aL
adogs Jo Buiyioows Joj XJom yie3 9 eyg'z : adojs Jo valy -
................................................................................ n-aL BUS'OT : sBullrel Jo eary -
000'G29'T [W000‘0G. - sbuiyrel Jo swn|oA -
000‘00T 00T wooo'T - SIBAIND/SBYILIA 9 1-daL
000°00€ 00€ ubly wy X 0 ‘BIeM 8Je}Ins
‘Buo| wEOO'T : [lem Bulurepy G | pue aiedsss Bunoe|0D 'ssyolip seurelq -
00006 000'0T eyo'6 '9]9JOU0D PR0JOJUR)
adojs Jo Buiyioows o} 3Jom yues v ‘yB1y wOT X Buo| WOOBT 'S|em Buluery -
000052 000°0T 'UGZ X Bunued '€ "uos0R
000'SET T W 000'SET BY0'6 : BUOKS Aq 1surefe uonoeloid Joj sauols Ag Bulisnod
ados Jo Buenod) uoieioid ados g ‘WG Yyoes Ul saydllp pue stbs adofs - A-Al pue
000052 r4 W 000'G/E SWep JO 89e4INS 1UO(1eISa.0}/uo Tebap - Al‘N-AL
MIYI WG'T Xeyse : doy Jjo Buienrod ‘T adoys pue ageuns Jo Buleno) - sueq ZON
A~AI-AL TV sbulje] - | Aold '1-¢
(oun3) (oun3) (oun3) ek S
el 01d 80l 1un 1UBIU0D (V) S9AIFeUBY |V PUR SUO IOV JO SPOYB I pUe uo112007] Aoid

(2) Ued U008y} J0J SSINSEBLU-JBIUNOD BY) JO UOITeWw ST 150D




000°€99

000'SY 000'S ©l0'6 : 9u0xs Aq uonoeloid adors v "POBN0D JB1fe ‘UOITeISI0}/UO [TeIeBoA -
00'8TT 000°0T eug'Tr - "W SSIUMOIL
wao_w JO mc__.tooEw 10} HIoMm yre3s ‘g .w_‘_ow_u uoI1193NJIsu0d pajeulwejuodun
000'sZT 000'0T eygerT : Bunued ¢ Aq 8euns jo Buliano) -
000'G.€ T <W 000'G.E 30e}Ns 3dos o Buiyioows
MY WG'T Xeyge : doy jo buleno) T B1e sjaneab Ag adojs Buriano) -
APue Al ‘111-aL -V
000'€Z6
000°08T 000'02 ©l0'6 : 9u0xs Aq uonoeloid adors v "POBN0D JB1fe ‘UOITeISI0}/UO [TeIeBoA -
000'8TT 000°0T eug'Tr - "WZ SSUNDIL
ados Jo Buiyioows Joy MIom ye3 ‘g ‘S11C9P UOIIONJIISUOD pajeulweIuodun
000°0G2 000°0T eyse - Bunued -z Aq 8oeyans Jo bulisnod - | A-QLpue
000'G.E T W 000'G.E "|10s pafeuileIucoun Aq BuleAod Al‘llI-AL ZON
YOIyl WG'T Xeysg : doy Jo Buienod T ‘WG Yoes Ul ssyolip pue sdexs Bdofs - swed Auoud
APue Al ‘111-aL eV sbulje] - 22
(oun3) (oun3) (oun3) ek S
feloL 8014 201id 1un JUBII0D (V) S9AIfeUB] |V PUR SUOIDY JOSPOYBIN | pue uoiroo | Alold

(€) Ueld UO1OY Y} JOJ SSINSEBLU-JBIUNOD BY) JO UOITeWw ST 150D




'sasod.nd
[Ny noLiGe Jo) JBALIBY) Jesu pue| Jo
85N 1014159 0] SBINSEaW JusWwBeUe | :&-V

000°0€S'T
"T-VSe aWes :Z-v
000°0€S'T swep
Z '9pIM WS ‘YbIy WIST :wep Jo 9[eds
JUBLUIESJ) JBTeM PUR SLIBAINO PB| eIsul BAY
000°0E 000‘T wog : SLRAIND 2 ‘Spnelb pue Jewibel) peleu iLLIRILOD ©OIU}LIOY
000°00S‘T | 000°0G. SESZ: Swiep [0J1U0o pues ‘T 8} dois 0} Wep [0.1U0O pues - | 8} Jo Weslis #'ON
TV oMo | Aliold &
- 'sasod.nd
[ein1noLiBe Joj AL Bl Jesu pue| Jo
- - 35N 19111591 01 SBINSEBW JLBWRBRUR N (17-V
- - (umoujun) spess 'T 'BS91p-01g/uo e IpeUR -0 [£-V
000'SZT'T
000006 € wg : uoreyodsuel] g
000622 ST <W000'0ST sBuljres Jo uoireneox3 T ek
UOITRAROX® JO 878 JRY ‘T-V/Se 8WesS :Z-VY
000°0GE'T
"wg'o sbuijen (eyo9 eelv)
JOSSOWDIYl nwmmb>< ‘wedg wmc___m._. BNYH
000006 € wg : uoreyodsuel] g MON 01811 W04} UoleLiodsue 1oy ©ISA0B[Z
000°0Gt ST <W000'00€ sBullrel Jo uoieAeoXg T | WG ‘weqsbuljel MON Yl 01 pauINBe. | BY) JO Weslss €ON
8 pinoys sbuljre) ‘sbuljer buinowsy  :1-v SIPPIN - | Aold €
(0un3)
(oun3) (oin3) a0l R SIS
el 8014 1nn JUBII0D (V) S9AIfRUB] |V PUR SUOIDY JOSPOYBIN | pue uoieoo] | Alold

() Ueld uo1OY8Y) 40} SSINSEBL-JBIUNOD BY) JO UOITeWw ST 150D




'sasod.nd
[einynoLiGe Jo) JeALIBY) Jesu pue|
JO 85N 1011159, 0] SBINSEBL JusWBBeUR | 1Z-V

- dnsigod
- - (umouun) speas T pS1p-0ig/uoieIpeWwaJ-0Mud (T-V | Jo ynos (v
- 'sssodund BAIY
[ean1noiBe Jo) JBALIBU) Jesu pue| BSNOR|Z
- - JO 35N 1014159 0] S9.NSEall JuBwbeue | :Z-V JO Wea s
- 1SOWBMO T
- - (umouun) speas T pS31p-01q/Uo e IpeWR-0AUd :T-V (€
wed
(‘wep sbuiey Buiueouod sBuljrel
3.Jed axe) pnouys Auedwiod Bululy) Burioliuow ‘@) Ip Jo adop BulvAOD T-V MoN (g
('sa1s BuluIw woJ) orem Burioliuow BEM SIS
915eM a.Jed ayel pinoys Auedwiod Buiuipy) ‘JUBWea.] JoTem pue j0uo) (T-Y | @1saul (T BYIO 9
- 'sasod.und
[ean1noiBe Jo) JBALIBU) Jesu pue|
- - JO 35N 1014159 0] S9.UNSeall Juewbeue | (£-Y
- - (umouxun) speas ‘T ps91p-0ig/uo e IpeURI-0AY] (Z2-V | (eyze ®oIY)
000°09S BAIY
000'02€ |2 Wy uolelodsuel] ‘g ‘weq sbuljel MON ay) 01 paunpl ©OIRSIY
000'0VZ | ST <W000'09T 'SBul|fe) Jo uoteneox3 ‘T aq pInous sbul|ey ‘sbul|re) Buirowsy - ay1 Jo GON
TV | weass emo | Alold 'S
(0in3)
(oun3) (oin3) a0l R SIS
1oL 301 nn 1UBJU0D SOAIeUB] |V PUe SUO IOV JO SPOYB I pue uoieoo] | Alold

(S) Ue|d UO1OY8Y) JOJ SSINSEBLU-JBIUNOD BY) JO UOITeW ST 150D







Appendix 15
Soil Contamination Survey Method






(1)

(2)

3)

(4)

©)
(6)

()

Soil Contamination Survey Method (Draft)

Existing Data Analysis: Collection and analysis of data and information concerning
usage of harmful substances in the site.
1. Planning of soil contamination survey in the site
2. Official reporting the contents and implementation plan of soil contamination
survey to the Administrative Office.

General Survey: Surface soil survey and Groundwater survey using existing water
wells.

1. Soil and water sampling and analyses of content and elution tests.

2. Confirmation of contaminated soil area of surface dimension.

3. Official chemical analysis method.

General Survey : see Box 15-1 in Appendix -15.
Detailed Survey: Drilling survey.
1. Drilling sampling and analyses of content and elution tests.
2. Confirmation of contaminated soil area of 3 dimensions.
3. Official chemical analysis method

Detailed Survey : see Box 15-2 in Appendix - 15.
Crop Survey: Sampling and chemical analysis of Crops.
1. Official sampling method.
2. Official chemical analysis method

Crop Survey : see Box15-3 in Appendix - 15

Risk Assessment: Risk analysis and assessment based on the land-use.

Reporting of Soil Contamination Survey: Evaluation and Registration.
1. Theresults of soil contamination survey arereported to the Administrative Office.

Reporting: Summary Report: see Table 10.2.

Designation of Soil Contamination Site: Instruction (order) of counter-measures of
soil contamination.




Box 15-1
Outline of General Survey for Soil Contamination

The General Survey isfor soil contamination due to heavy metals, including As, Cd, Cr, Hg,
Pb, etc., and the survey consists of surface soil survey described as bel ow.

(1) Surface Soil Survey: Grid survey
a  Urban, industrial and commercial areas : 30m Grid
It is possible to reduce width of grid up to 10m grid depend on the site condition.

} 30m

b. Agricultural land and mining area: 100 ~ 200m Grid
It is possible to reduce width of grid up to 100m grid depend on the site
condition and in order to reduce contaminated area by narrow-down method.

100 ~ 200m

(2) Soil Sampling Method: 5 points sampling method
5 points sampling method is assured to be highly reliability more than one point

sampling method.

} 30~60
100 ~ 200m

In case of 100m Grid survey, the distance between centre and each point extends to
33m of 100m Grid and 66m of 200m Grid.

(3) Sampling Depth:
a  Urban, industrial and commercial areas : 0~ 30cm deep

b. Agricultura land and mining area : 0~ 30cm deep

(4) Soil Sample:
a.  Weight of each soil sample : 500g of sail
b. Soil sample: Soil sample should take out gravels, approximatey bigger than 2mm

in diameter, roots of plant, etc.




Box 15-2
Outline of Detailed Survey for Soil Contamination

The Detailed Survey is for soil contamination due to heavy metals, including As, Cd, Cr, Hg,
Pb, etc., and the survey consists of drilling survey described as be ow.

(1) Drilling Survey
100 ~ 200m
Om : ‘
05 |
1
15
2
25
3

S I Groundwater Table
4 —> Flowdirection

5

- Sampling depth : 0.5m, 1.0m, 1.5m, 2.0m, 3.0m, 4.0m and 5.0m
- Total samples: 8 samples

(2) Groundwater Survey

- Groundwater Sampling :

by open bailer : 0 ~ 0.5m deep from groundwater table

by closed bailer : 0.5m deep from groundwater table

by submergible pump : 0.5m deep from groundwater table

Om Monitoring well
A
1
2
3 - "
T T TR b - Groundwater Table

4 0-5m {— L =  Flowdirection
c .




Box 15-3
Outline of Crop Survey

The Crop Survey isfor crop contamination due to heavy metals, including As, Cd, Cr, Hg, Pb,
etc., and the survey consists of sampling and pre-treatment of samples described as bel ow.

(1) Crop Survey: Grid survey
Agricultural land  : 100m Grid
Sampling point : Centre of grid

o 100m

(2) Crop Sampling Method
Sampling area :2mgrid
Sample weight : 2kg

2m

e
-

o  Soil sampling point

Remarks: 1) Crops should be carefully sampled without artificial contamination by
contaminated soil, instruments, etc.
2) Soil sampling and analysis need to carry out at the same point of crop.

(3) Pre-treatment of crop sample:
Cropswith husks  : Any husks (wheat, rice, etc.) should be taken before analysis.




Box 15-4
Monitoring Method of Soil Contamination

Monitoring Holes

Ground

surface

zone

Groundwater

Flow direction

Saturation
zone

(1) Soil contamination in unsaturation zone over the groundwater table
(2) Sail contamination in saturation zone on and under the groundwater table

Location of Soil Contamination




Box 15-5

Monitoring Method of Soil Contamination

Monitoring well Monitoring well

Contaminated groundwater (Flow direction)
Uncontaminated groundwater (Flow direction)
Contaminated soil zone

Monitoring well

Location of Monitoring wellsin Contaminated Soil Site

Ground surface

Groundwater
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