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Fig. 5-4-1 Location Map of Flow Rate Measurement and

Chemical Analysis of Water
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Groundwater Simulation Area
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Table 2-1 Total Amount of Electric Exploration and Boring Works

Survey Area El Bote Parral -. | New El Coco
Elec. Exploration| =~ o : - ‘
(Dry Season) 49 stations | 60 stations | 26 stations
Boring Works No. Dépth(m) - | No: Depth(n) . | No. Depth(m)
(Dry Season) Riverside | Riverside Riverside
B-1 10 B-1 10 B~1 . 50
B-2 30 B-2. . 15 B-2 105 -
‘B~3 20 B-3 40 B~3 20
o e B-4 . 30
3 60 365 | B-§5 . 14
o ' ‘ ' B~6 S 10
Damsite Dansite B~1 14
-1 29 1Dt i1 | B-8 14
D=2 19 D-2 12 -~
p-3 15 et 8 .. 251
- 2 2
: 30 83 _ 5 :
Sub Total ' fholes 123m " Sholes 94m - 8holes 25Tm
(Rainy Season) | NONE ' Riverside. Riverside -
: : B-4: 15 B~ ¢ . 20
Damsite B-10 15
D=3 17 | B-11 15 -
‘B-12 15
B-13 10
; ' _ : - L 5 T5
Sub Total ' | . 2holes 32m Sholes 7T5m
TOTAL tholes 123m| - Tholes 126m t3holes 332m

Remarks: Riverside borings were aimed at grpund_water movement but.
not always located in the vicinity of a river, while
damsite borings were drilled in a tailing dam to study the

property of’Soil.--Refer to Location of the Drill Holes. -

~13-



~ Table 3-4-1 Hydrologic Measurement of Surface Water (El Bote)

Site [ Season{ Date | Section of |Velocity | Flow Rate | Daily Flow
| Flow (n®) | (n/see) | (a%/sec) (n®/day)
No.0 | Rainy | 12,Aug. | 0.15 0 0 0
oy 20, Mar. |- 0.0480 0.2122 | 1,019x1072 830. 4
No.1 | : — —

’ Rainy | 13, Aug. 0.0578 0.0896 | 5,177x10°° 447.3
Dry 20, Mar., 0 0 0 0

..NO. 2 . Lo .

Rainy | 13, Aug. 6.0114 I 02318 2.831x107° 221.3

~ by | 20.Mar. | 0.0t12 0 0 0

Rainy | 12.4sg. |  0.0127 [ 0.0477] 6.042x10"3 522.0

| Dry 20,Mar. |  0.0590  { 0.2380 | 1.404x10°%| .1,213.1"
No. 4 : BT R — — '

' Rainy | 12, Aug. 0. 0795 0.1767 | 1.405%10°%{ 1,213.9

o ey aoMar. | 0.03ts 0.2082 | 0.862x1072| 572,90

No. 5 e : - : T :

Rainy. | 12,Aug. |- 0.0735 " 0.1909 | 1.403x107°%| 1,212.3

~lprgs | 20.Maro|  0.0450 0.1051  0.473x10°2 408. 7

| Rainy | 12, Aug. 0.0513 0.1048 | 5.372x107% 464. 2
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Table 3-4-4 Charcteristic of Aquifer

Site | Season Date Elevation | Thickness | Flow Rate | Flow In Bore | Width of | Total Flow
: {=} of Aquifer | {a/sec) | Wole{a®/day) | Aquifer {x3/day)
Dry 19, Apr, . 0.0040 3.6 172, 800
- 2, 308 '
12,008, |- to 29 0. 0044 38.0 190, 680
Rainy 2,310
' 15, Aug. 0. 0071 61.3 306, 120
B-2 e : 2580m -
Dry 19, Apr. 0. 0048 - 103, 1 518, 400
: 2,315 —
12, Aug. to 5 0. 6040 86. ¢ 432,000
Rainy 2,320 :
15, Aug. : 0. 0952 © 1128 561, 600
Dry 19, Apr. 0. 0073 378. 4
2,302
B-3 | 12, Aug. to 12w 0. 0093 82,1 - -
Rainy 2,314 | - :
' 15, Aug. 9. 0150 1.8

: Table 3-4-5 Chemical Analyses of Ground Water

site |'season | Date e | Pb In “ Fe - €d Total Cr| hs g tr®* | CR ol
(ppw)_ | (ppu) | (ppn) | (ppm) {ppa) (ppmd | {ppa) { (ppn} | {ppm} | {ppm)

B-B | Rainy | 19,Aug. | 0.038 | 0.065 | 0.43 0.89. 0.006 | o0.012 | 0.002] nd | nd | nd |19

Dry 20,¥ar, | 0.13 | 0.14 nd [ L3 nd | oot nd | nd | nd} ad|770
e Rainy | 12.aug. | 6.015) coosaf as2 { 28 0.007 | 0.040 nd. |0.0003] nd | nd lr3

dry | 20.Mar. | 0.1 021 | nd | 20 n.d. 0.05 nd | nd | nd| nd |14
oo Rainy iz,nug. o.o;i 'o!oéi 0. 41 1.2 0. 011 0.022 | nd |0.0004] n.d n.d. {1.53
B-M1 | Rainy | 13,Aug. | 0.042) 0.12 | 1.7 0. 85 0.17 0.031 nd. [0.0016] nd | nd |7.52
BM2 |Rainy | 1d,Aue. | 021 | o.ud | 1o | 21 2.5 0.032 nd. |0.0006 | nd | nd [8.35
B-M3 { Rainy | 14, Aug. | 0.070] 0.11 | 3.9 1.6 0.13 0.043 nd | nd | nd | nd 730

B:britling Hole, M:Interior of Mine

Eletitic Copdactizily (i v/ca) tu:
8-Mibsydude, 8-BY(0is)-26, B-DI{Reinr}=0%. B-85(brz)ed),
B (Ralap) o)l B-Ni(Ratng)edd, B-NR(Eainy)ud, B-MB(Eainy)eds
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Table 3-4-6 P'ermea'bi-lity'e;nd Porosity Model

.'Matfix: Fradture Fféqtufe : .Hatrixl Fraéture
;'Legend Permeabilty- Permeability ' zdne_ﬁidth, Pofosity ' Porosity
No. = | pkm(em/sec) | pkf(cu/sec)| hef(m) | - porm(®) |  porf(%)
1 10-° 0 0 30 80
(Vein) o '
2 5% 104 we |0 30 30
(Aquifer)
3 10-* 10 0 20 30
(Aquitard)
5 10-° 10 0 15 30
- (Aquiclude) . '
7 107 10-° 0 5 0

‘Model’ s Block Permeabiliiy(K) = (hef/l&ﬁ))(pkf%(l-hef/i&x)><ﬁkﬁ
Ax = block width(n) '
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Table 4-4-1 Hydrolog‘ic Measurement of Surface Water (Parral)

Site S'ea'fsi‘o'ﬁ ~ . Date - Section of | Velocity | Flow Rate Daily Flow
s Flow (n®) | (n/sec) (n®/sec) {n®/day)
. | Dry - 11, Mar. 0 0 0 0
No.1 :: - : —
Rainy: | 30, Aug. 0 0 0 0
| Dry A1 Mar. | 0.0805 0.1777| 0.542x 1072 | 488.3
No.'2 : — _ .
Rainy | 30, Aug. 10014 0.2754 { 0.386x1072 333.1
S by 11, Mar. | ‘0;1_375'7 0.0983 | 1.843x107% | 1,592.4
No. 3 —— e - - ' ' . —
Rainy | 30, Aug. 11.182 1. 3071 14,623 | 1.268>10°
| Dry | iLMar. | - 0.0785 | 0.2143 | 1.682x 1072 1,453.2
No. 4 - e : A ; :
- ‘Rainy | 30, Aug. 14.380 1.5829 22.763 | 1.967x10°
bry | 11.Mar.| - 0.0265 . | 0.4132| 1.085x10°2| - 946.1
No. § B : — - —= -
Rainy | 30,Aug. | 17.0575 1507400 25707 | 2:221x10°
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f T'able 4-4-4 Charcteristlic of Aquifer

: Site | Season Data Elavation | Thicknass P\ov.ﬁuta Piow In Bore [ Widih of § Tolal Flow
' ' (n) of Aquifer | (n/sac) Hole(s3/day):| Aquifer {a®/day)
Dry g Mar. | 0. 0040 691
: 1,127 ‘
B-1 29, Aug. to in 0.9120 207.4 = -
Rainy. 1,131
2, 8ep. 0,0073 126.1
29.4ug | 1,732 0.0070 220. 9
B-2 | Rainy to 3a. . - -
2, Sep. 1,735 D, 0055 7.3
Dry 9, Mar., t4m 0.0103 $22. 8 1.889x10%
— 112 - '
29. Aug. ta 10w 0,0191 825. 1 2.475x10°
Rainy 1,742 :
B-3 Z, Sep. 30a 0.0298 3.862.1 1508 | t1.586x10%
29, Aug, 1,142 0.0395 511.9 1. 536x10%
I Ralny [ to K}
2, Sep. I, 745 0.0438 567.5 1.703x10%
29, Aug. 1,744 0. 0135 58. 3 0.175x10°
B-4 | Rainy 1o Iz - 250m
2, Sep. L, 145 0. 0070 30.2 0.091x10%
{ - Table 4-4-5 Chemical Analyses of Ground Water
. : Cu 4 Pb In e cd Total Cr] As e Crs* o
Site|$ _
te |Season| Date _|.{ppa) (opx) | (ppa) | (ppm) {ppa) (ppw) {ppx} ! (ppm) | (pps) | (ppm} ol
Dry - | 1t.Mar. } 0.086 | 0.50 | 0.52 28 8. 005 .0.02 [0.64 [0.0003] n.d. nd | 7.45
P-B1 ' ' - :
Rainy | 29,Aug. | 0.014| 0.065) 0.48 1 o0.52 0.003 n.d. }0.0011(0.0031 ] nd. [ nd 7.3
P-B2 | Rainy | 29.Aug. | 0.010] 0.051[ 0.18 0.13 0. 003 6.010 |o0.0003]0.0009( n.d. nd (| 1.46
Dry 11, Mar. { 0.04 | 0.54 | 4.3 1.7 9.00¢8 0.009 [0.005 | n.d. . d. nd, |4.35
P-B3 - -
Rainy | 29,Aug. { 0.020| 0.2 | 35 0.79 0. 088 0.019 | n.d. 5. d. nd. n.d. | §.70
P-Bd | Rainy | 29, Avg. | 0.056{ 0.13 | 0.15 3.4 0. 007 6.033 |0.013 10.0003 | n.d. nd |[8.83
P-Mi b Rainy | 30.Aug..j 0.033) 0.t1 | 0.057} 0.3% $. 001 0.035 1o.003 [0.001 | nd nd [7.28
P-M2 | Rainy | 31, Aug. | 0.033 0.1t 0.055 ) 0.3% 0. 007 0.04F |e.001 |0.0058 ) n.d n.d [ 1.69
P-M3 | Rainy | 3t Aug. | 9.049| 0.17 | 15 0.4d 0.074 0.045 | n.g. [0.0049| n.d. nd. | 4.83

" Tlectrie Copdvetlyity (i n/end fns

-0 {0er) =28, P-BL{8ulng) =51, P-52{Talnr) =30, P-32{Pry) =135,
F-i(aiar) =5t P-Bl{Mainydit, 2t iningdnat, Pt {tatep) vi,
P-¥3(Belar) =130
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B:Drilling Hole, M:interior of Mine




Table 4-4-6 Peérmeablllty and Porosity Model

Hatrix Fracture | Fracture Hatrix Fraéiﬁré
‘Legend Permeabilty .Permaébility _Zone Widfh' Porosity: Poibsity
No. pkn(cn/sec) pkf(pm/seC)  hef(w) porm(%) . porf(%)
B 10-* 0 0 100 30
(Vein) :
2 10-° 102 25 15 30
(Aquifer)
3 10-¢ 1072 12 15 30
(Aquitard) ‘ '
5 10-3 10 6 15 30
-(Aquiclude)
1 0 10 0 5 30
(Aquifuge) o

Model’s Block Permeability(K) = (hef/l&ij><pkf+(1—hef/l§k)5€pkm”'

"~ AX = block width(n)




Table 5-4-1 Hydrologie Measurement of Surface Water

Site Season Date | Section of | Velocity } Flow Rate Daily Flow
Plow (n®) | (n/sec) (n®/see) | (m¥/day)
- 1Dry | 15, Mar. 0.4012 10,0120 ] 0.481x10°% 415. 6
No.l: [Rainy | 26, ul, 0. 15758 0.3040 | 4.788x1072 | 4,136.8
o Rainy | 6, Aug. 1. 6660 0.5980 | 0.953 86,077, 3

Dry | 15.Mar. | 1.1338 | 0 0 0
No.2 | Rainy | 26, Jul. 1..2950 - 0.0639 | B.218x107%) 7,152.1
: Rainy | 7. Aug. | ~2.0888 0,1587 | 0.3313 | 28,624.3

; Dry | 15 Mar. 0.5225 0 0 0
No. 3 Rainy | 27 Jul. | . 1.0183 0.0823 ] 8.382x107%| ' 7,241.8
\ Rainy. | 6, Aug. 4. 5850 0.1769 ] 0.311 - 70.076.8

_ Dry | 15.Mar.{ 0~ 0 0 . 0
No.4 | Rainy | 26.Jul. | . 0.0232 0.0706 | 0.184x1072 141. 1
- I'Rainy {6, Aug. | -~ 0.0144 0.1537 ] 0.175x1072 151. 0

- )Dry ] i5,Mari} 0 NN i PP A
No.5 | Rainy { 26,Jul. | ""0.0351 " 0.0650 | 0.228x10°2]  197.0
| Rainy | 6. Aug..| __0.0083 0.0833 | 0.069x1072 | 59. 4

Voo [-Rainy 1 27.Jul. 0.0570 0 0 - 0

0. 0570 0 0 0

Rainy 1, Aug,
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Table 5-4-4 Charcteristic of Aguifer

: -1 Elevation | Thiclmess | Flow Rate | Flor in Bore | Width of | Total Flow
Site | Season| Bate {m) of Aquifer | (a3/sec) |ibole{m®/day) | Aquifer | (u%/day)
Dry - | 25, Apr. 187 : ) 0. 054 - 116.§ . 233, 280
I LTI ; 0. 0042 8.7, 181, 440
Ralny {6, Aug, mg hat 0007 15,8 719,580
- L.28, Aug. : 0, 0069 149. 0. 298,080
by | Bapr | 0. b06Y 238.5 _ 476, 930
. 2,0l P o 0, 0070 1.8 o 483, 840
B-1 | Rainy [ 6 Aug | o 0. 0112 7.1 714, 140
W0, hug | 0. 0040 138. 2" 776,450
Dry | 25.4pr. | 5 0.0074 LB 703, 300
B duk | S  Aim 8. 0074 3518 703, 360
Reiny Mug | 0. 0192 917.4 1, 824, 170
WA | 70,0041 164.8 389, 660
Dry | 25 Apr. | 141 to 144 3 0. 0097 195.7 90a 725, 700
Dry | 25,4r. | 0. 0310. 2,544.5 4,071,170 |
25, Jul, 165 0. 0210 1,723.7 2,757, 890
Rainy |S.lug | | to 1% [T0.0285 7, 421.4 80n 3,874, 180
82 “TAug | 184 - 0.0246 | 2,019.2 3,230,670
20, Aug. N 0, 0479 3. 9316 6,290,610 |
Dry | 25, Apr. —0.0063 108, 717,730
28, Jul. TZIE 0, 3040 §9. 138, 240
. 5 Aug. 0. 0040 63, 1 1008 138, 240
R N T @ oo 59, 1 138 240
0, g | 0. 0044 76,0 152, 050
B-3 | Rainy | 20, Aug. | 201 to Z02 in 0, 0087 376. 7502 187, 920
Bry | 25.Apr. 28 0. 0848 B9.1.
Ba | 24, Jul. to t 0. 0047 8L 2 _ _
Rainy 9, Aug. P a0 0, 0046} 68. 1
18, Aug. 0. 0264 25,2 .
bry_ | 25 Apr. 9. 0091 235. 5. 471, 740
;g. ju!. 238 0. ugg; 230.7 461, 350
g . , Jul., 0. 0085 168.5 1003 136, 960
LA L gy o L X 103.7, 707, 360
19, Aug. 0. 0043 1115, 232,910
B-6 | Bainy |19, Az | 234 %o 248 78 0. 6059 0.6 - -
B-8 | Rainy | 24 Jul. | 239 to 244 Sa 0. 0081 175.0 = —
Table 5-4-5 Chemical Analyses of Ground Water
. Tu | Pb In Fe Cd | Total Cr| &s iz | ¢
site | Season| Date | oo | Gpad | (o) | (pom) (oom) | (opw) | (oow) | (opm) | (opw) | PP
oo 1Dy | T5¥ar i 0.03 | 015 |0.15 | % n.d, 0.007 | .25 | nd | na ]7.50
Rainy | 26, Jul. nd | 0.026{ 0.11 1.5 n. d. 0.001 0.14 | n.d nd (7151
cgz L0y | T5Mer [0.01 | 067 | 00447 19 0.001 0. d. nd | nd | nd |887
Rainy | 26,Jul. | 0.003] 0,029] 0.12 1.3 0. 4. 0.005 |0.001 | nd | nd {846
cps |0y | ToMar. } 0.63 I nd {005 1.8 n.d 9.003 {005 | n.d | nd J8.71
Rainy | 27.dul, | 0.039] 5.3 1 0.22 | 12 0.002 | 0.036 $0.018 | nd | n.d. | 7.26
Dry | 15, Mar. | 0.02 | 0.011] 0.0 9.3 0.4, 0.009 [0.024 | nd | nd |1.45
C-B4 [Rainy | 27, Jul. | 0.001( 0.042] 0.06 50 n. d. 0.020 §0.010 | nd | nd |7.40
Bainy | 19,Auz | 0,009} 0.037] 0.11 0.9 n.d. 0.005 §0.0% { nd | nd [7.38
Dry | 15War. | 0,03 ] 0.05 | 0.075] %2 0.003 | 0.006 J0.045 | nd | nd. !854
C-BS Rainy | 22,Jul. | 0.014} 0,12 0,044]. 6.3 o d. 0.008 §0.03¢ | n.d nd |7.60
Rainy | 19,Aug. | 0.10 | 0.031] 0.14 0.5 | 0.0006] 0,006 |0.014 | nd. | n.d | 777
c-gg | Bainy | 27 Jul. | D.093) 0.13 | 0.085] 28 0.0008] 0.037 [6.041 | nd | md [7.93
: Rainy | 18, Aug. | 0.022] 0.045] 0.043] L7 nd | 0.012 [0.031 | nd | nd |7.59
Dry | 15 Mar. | 0.03 [ 0.1: | 0.66 5.7 0. 002 nd 012 | pd | nd |7.04
C-87 | Rainy | 27,Jul. | O.04B) 0.5 | 0.20 | 40 0.0004] 0.058 J0.10 | nd | nd |7.45
Ralny | 22 Aug. | 0.008] 0.001] 0.003] 2.0 0,801 | D.017.10.095 | nd | nd |6.71
c-g3 |Beoy 1727, Jul, 170.022]70.20 T 0.10 |16 0.003 | 0.025 [0.026 | n.d. | nd |7.41
Rainy | 19, Aug L 010 [ G001 [ 6 0% i - nd. 0,624 §10.009 10.604 | nd |77
6-BY Ralny | 19, Aug. L, 007 { 0.05 0. D8g N n. d. §,033 {0.011 10.00 n.d. | 786
G-B1 [Rainy | 9,%ep. | 0.015] 0.032] 0.25 ¥ij n.d | 0000 [0.018 [ nd | nd | -
©-BLI | Rainy | 9. 5ep. | 0.033} 0.004] 0. 1] -2 0.600 | 0.006 |0.011 [0.001 | 0.d |7.95
€-B12 .| Rainy 8, 8ep. | 0.045{ 0,12 0. 15 . 4 0. 001 0.006 10.005 | n.d nd (771
C-B1J | Rainy | 19, 4ug | °0.0i1] 0.026] €.0%1 18 n. d. 0.045 [0.005 [ n.d, nd [7.556

Bfeeirle Conduerivlty (uofea) 12 .
C-R1{rp)eds, C-DE{Ratng)=ld, C-RM{Dey)es). C-B2{Relny}=i0,
C-3Brp}=il, C-03{Ratnghede, C-MeiDerdedd. C-BalBatay)edl, 44,
C-BS{Orp)=ts, C-BE(Ralaryedt, &d. C-Bi(Ralnr)odn, £1. C-BV{Dry}3is,
C-BT{Zainy} 4T, &4 C-BU(Ralngheid, 45, C-3biRaingdeth, C-RIT(Nslap}edl,

C-B13{2alar}=&d, C-BiS(Xalng)edi
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Table =5--4~~6 Pérmeability and Porosity Model

Hafrix

~ Hatrix

Fracture Fracture Fracture
Legend 'Permeabilty Permeability Zone Yidth | Porosity Porosity
No. pkn(cu/sec) pkf(cn/sec) hef(m) porh(%) porf(%)
1 5x10°% | 10- 0 15 30
(Aquiclude) '
2 10-¢ 10 20 10 " 30
(Aquifer)
3 | w10t p 0 20 30
(Aquitard) ' - '
4 107 10 0 5 30
(Aquifuge)

Hodel' s Block»Permeability(K) = Chef/Ax)X pkf+(1-hef/Ax) X pkp
- Ax = block width(m) '
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