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Sheets Spot Helight by Spot Helght by Difference
No. Contractor JICA Expert
{Helght= m) (Helght= m) -{m)

{§=1:5, 0600)
2

489. 9 450, 9 + 0.1

501, 3 501.0 - 0.8

527. 1 527.3 + 0.2

531. 1 530.9 - 0,2

5435. 2 545. 2 + 0.0

527. 6 527.7 b0

522. 2 522. 3 $.0.1

515. 3 515. 2 - 0.1

514, 0 514,38 t 0.8

530.5 530. 5 - 0.1

503.5 508. 2 - 9.3

(§=1:5., 000)

4 487.5 487. 4 - 0.1
467.3 467.4 t 0.1

466.5 466. 4 - 0.1

466. 4 466.5 +0.1

468. 1 468. 1 + 0.0

467.9 467.9 10,0

467. 2 467. 3 0.1

474. 1 474.3 + 0.2

478.4 478.3 - 0.1

475. 2 475.0 - 0.2

£79.9 479.8 - 0.1

475. 1 475.3 + 0.2

479. 1 479.3 1 0.2

10 470.0 469. 8 -~ 0.2
479.8 479.6 0.0

478, 7 479. 6 ~ 0.1

479.4 479.5 t 0.1

479. 9 480. 1 + 0.2

479. 6 479, 7 + 0.1

478. 8 478.6 - 0.2

430. 3 480. 2 - 0.1

480. 0 480. 0 +0,0

479. 8 479.7 < 0.1

480.4 480. 4 $ 0.0

479. 6 479, 6 +.0.0

480. 9 481.0 + 0.1
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Table A-1-1 List of Final Products

Description Quantity

1. Ground Control Survey

{a) Discription of pricking point Une set
(b} List of coordinates and height One set
{(c) Diagram of GPS survey net One set
(d} Progress report ' One set

1:200 Scale Topographic Survey

By

{(a) List of cecordinates and height One set
{b} Original plots, 5=1:200 One set.
{c}) Blue copy of original plets ' One set
{d} Original fair drawings, 1:200 One set
(e} Blue copy of original fair drawings One set
(f} Progress report One set

3. 1:5,000 Scale Photogrammetric Mapping

3.1 Aerial Photography

(a) Diapositive, $=1:30,000 " 'One set
{b) Contact print, 5$=1:30,000 QOne =set
{(c} Existing aerial photo index map One set

3.2 Aerial Triangulation(A/T)

(a) List of coordinates and height for A/T One set
{b) Triangulation mark index map One set

3.3 Photogrammetric Mapping

(a) Original plots, 5=1:5,000 One set each
(b} Blue copy of original plots One set each
{c) Original fair drawings, S=1:5,000 One set each
(d) Blue copy of original plots One set each
{e} Sheet layout index map One set
{(f) Location map of mapping area : One set
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Table A-1-2

List of Coordinates and Height of GPS Control Points

for Xe Katam and. Xe Namnoy

Coordinates(m)

Station Height Remarks

No. N E (m)

GPS 1 1 671 821.133 874 2295.103 *537.78 Concrete peg
GPS- 3 1 672 341.516 675 711.815 491.83 Wooden peg
GPS 4 1 668 401.527 669 538.314 746 .36 . "

GPS 5 1664 792.002 872 '203.%841 750.917 "

GPS 5] 1 666 946.151 675 726.844 832.10 Hole in rock
GPS 7 1 667 435.460 673 646,797 802.80 "

GPS 8 '1 673 371.836 670 353.747 788.74 Wooden peg
GPS 9 1 675 818,952 670 638.464 813.99 "

GRS 10 .1 671 372.032 670 961.144 T47 .91 "

GPS 11 1 672 883.934 663 565.762 876.63 Concrete peg
GPS 12 1 671 146.831 671 151.191 747.53 HWooden peg

Note: # height was leveled from BM.
Geography Department of Lao.

AP-1-15
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Table A-1-3 Accuracy of Aerial Triangulation for Photogrammetric
Mapping for Xe Katam and Xe Namnoy

1. Number of Photo Models and Control Points

Xe Katam Smale-Scale Hydroelectric Power

Project _
Developnent Project

Mapping Area 1 12.5 sg.knm

Surveying Date : Feb, 1991

Run No. Frame Nos. of Model No. of Gontrol Point

A-1 5355 — 5357 2 Horizontal 11

A-1 5366 — 5367 3 and Vertical 14

2. Root Mean Square Values of Residuals

Programn . KERN BUNDLE ADJUSTMENT BY DSR-1
Block No. TRM-X (m) RM-Y (1) RM—Z ()
1 0.528 0.616 2.953
RMS-XY= 0.811 RMS-2=2.953
Maximum
values : RMS—-X¥Y= 1.50m{(Planmetry) RM—Z=14.60m{Altitude)

Note: Magimum values of X,Y andZ for aerial triangulation are
stipulated in the Technical Specifications.
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Table A-1-4

List of Coordinates and Height of Photo Control Points

by Aerial Triangulation for Photogrammetric Mapping

of Xe Katam and Xe Namnoy

617G

Point No. Coordinates(m) Height Renarks
N B (m)
1. Control points
3H 1 672 179.57 615 720.80 458.54 Heght point
5H 1 672 238.29 675 500.05 464.54 u
TH 1 672 329.01 675 223.29 471.28 "
13H 1 672 187.73 674 522.79 494,17 "
4G 1 668 401.52 069 538.31 746.14 GPS 4, ,H=Water level
5G 1 664 792.00 672 203.94 750.97 GPS 5
6G 1l 666 946.15 675 726.84 832.10 GPS 6
G 1 667 435.46 673 646.79 802.80 GPS 7
8G 1 673 371.83 670 353.74 - GPS 8
aG 1l 6875 -818.95 670 638,46 813.929 GPS 9
106G 1 671 . 372.03 670 961.14 T47.91 GPS510
12G 1 671 146.83 671 151.19 747.53 GPS%12,H=Water Level
1P1G 1 671 640.64 673 830.01 553.91 ECC of GPS 1
1P2G i 671 682.50 673 812.37 557.75 EGC Height of GPS 1
3P1G 1 672 330.85 676 512.13 287.17 ECC of GPS. 3
3P2K i 672 326.5¢0 676 513.13 292.01 ECC Height of GPS 3
8P1H 1 673 375.80 670 342.99 787.52 ECC Height of GPS 8
2. Tie points
1T 1 672 503.125 672 056.50 788 .11
2T 1 673 293.17 673 429.46 7172.67
3T. 1 673 080.67 674 789.62 660.11
3. Pass points
55A 1 672 923.26 677 776.917 260.16
5B 1 568 698.30 677 B865.50 926,39
55C 1 665 135.95 677 204.94 897.96
56A " 1 672 248.43 673 496.89 652,54
- 568 1 669 325.92 673 855.06 T64.94
56C 1 665 265.83 673 574.50 800.41
B7A 1 672 2947.69 669 978.01 T73.20
578 1 669 101.14 669 763.96 175.16
51C 1 665 374.49 669 550.85 749.55
G6A 1 679 264.14 670 602.24 1092.18
668 1 675 878.54 670 744.95 813.76
66C 1 672 239.59 671 008.11 o44.78
&67A ‘1 679 829.63 674 993.34 1056.49
6718 .1 676 260.29 674 T73.43 894,78
1 672 064.51 674 922.29 517.28
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Table A-1-5 Accuracy of Leveling

Project : Xe Katan SmaiQAScale Hydroelectric Power
Development Project
Total Distance : 13,962kn
Surveying Date 1991
Surveying by : HEC
Route No. Distance Allowable Differeﬁce Remarks
Closure Closure
(km} {mn ) {mm)

101 2.5 79 5 '+ 50mm/DISE.
201 2.2 - T4 5
202 0.4 31 1
203 Q.2 22 12
301 1.0 50 4
302-303—-404-405 2.6 70 48
401 | 0.2 22 6
402 0.5 35 30
103 .3 27 2
406 0.2 22 1
407 0.3 22 17
501 0.1 15 0
Total 10.5
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Table A-1-6 Accuracy of Traverse

Xe Katam Smale—Scale Hydroelectric Power

Project :
: _ Developnent Project

Total Distance

: 13.962km
- Surveying Date 1 1991
surveving by - ¢ HEC
Route No. Distance Allowable Difference Remarks
: . GClosure Closure
(km} (m) (m)
101 . 2.501 0.500 0.293 _ RMS=1/5,000
o {1/5,000) {1/8,535)
102 ' 4.502 0.900 _ 0.642
(1/5,000) {(1/7,012)
201 2.155 0.431 0.245
(1/5,000) (1/8,795)
202 i 0.341 0.068 0.022
(1/5,000) {(1/15,500)
203 0.185 . 0.037 0.015
' _ {1/5,0090) {1/12,333)
301 ’ 0.989 0.19%7. 0.092
: (1/5,000) (1/10,750)
302 0.857 0.171 0.120
. _ (1/5,000) (1/7,141)
303 . 0.564 0.112 0.064
: : . (1/5,000) {1/8,812)
401 - 0.208 0.041 0.040
' Co : {1/5,000) 11/5,200)
402 0.4717 0.095 0.021
: (1/5,000) (1/22,714)
403 0.260 0.052 0.049
R ' (1/5,000) {1/5,306)
404 ' 0.253 0.050 0.016
' (1/5,000) {1/15,812)
405 0.112 0.022 0.003
' . {1/5,000} {1/37,333)
406 0.234 0.046 0.031
: : (1/5,000) (1/7.548)
407 0.237 0.047 0.028
. (1/5,000) {1/8,464)
501 0.087 0.017 0.011
' (1/5.,000) {1/7,909)
Total 13.3862
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Table A-1-7 List of Coordinates and Height of Contrel Points for
Topographic Survey of Xe Katam {1/6)

Station Coordinates(m) Height Remarks
No. N E o (m)

102~ 1 1 671 389.16 671 073.38 750.,1  Wooden peg
102- 2 1 671 406.20 671 099.37 156 .7 o
102~ 3 1 671 388,13 671 148.23 758.3° o
102 4 1 671 328.175 671 195.95 759.8 "
102~ 5 1 671 259.39 671 266.63 758.7 "
102~ & 1 671 070.56 671 383.72 765.6 "
102~ 7 1 670 913.18 671 472.19 765.4 n
102~ 8 1 670 822.85 671 539.85 T64.0 “
102- ¢ 1 670 731.77 671 644.38 762.17 u
102-10 1 670 667.177 671 729.97 760.8 u
102-11 1 870 604.17 671 782.46 757.2 "
102-12 1 670 535.49 671 839.99 747.0 M
102-13 1 670 509.71 671 B93.79 744 .5 "
102-14 1 670 469.04 671 935.17 - 1738.6 "
102-15 1 670 456.11 671 994.086 - T33.6 H
102-16 1 670 404.18 672 065.23 727.2 "
102-117 1 670 408.72 672 123.07 722.7 »
102~18 1 670 434.02 672 169.60 718.8 "
102-19 1 670 457.62 672 218.58 714.1 n
102-20 1 670 477.03 672 283.07 709.1 "
102-21 1 670 $17.086 672 338.61 705.4 "
10222 1 670 583.26 672 366.94 6398.8 "
102-23 1 670 662.28 672 389.08 691.9 "
102-24- 1 670 74%.03 672 398.28 687.5 "
102-24" 1 670 789.48 672 428.75 655.5 u
102-25 1 670 819.06 672 488.80° 681.5 "
102-26 1 670 877.46 672 523.175 678.5 I
102-21 1 670 921.172 672 524.84 674.8 "
102-28 1 670 993.79 672 468.65 667 .4 M
i02-29 1 671 069.70 672 4495.581 666.5 "
10230 1 671 144.95 €72 520.51 663.17 "
102-31 1 671 194.46 672 560.81 656.2 H
102-32 1 671 213.10 672 618.06 650.4 "
102-33 1 671 204.38 672 695.01 644.4 o
102-34 1 671 231.02 672 780.01 634.8 "
10239 1 671 255.01 672 850,85 628.5 n
102-36 1 671 281.24 6172 889.28 622.5 "
102-37 1 671 420.05 672 992.41 604.1 "
102-38 1 671 477.15 673 059.44 597.4 "
102-39 1 671 520.63 673 193.52 582.90 o
102-40 1 671 543.32 673 215.32 576.4 "
102-41 1 B71 566.13 673 353,98 574.4 : .
16242 1 671 604.98 673 431.06 570.2 "

Note: (1} Heights are based on BM.No 0273 by National Geograﬁhy
Department of Lao.
(2) Coordinates are based on WG5-84 of GPS corrdinate systen.
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Table A-1-7 List of Coordinates and Height of Control Points for
Topographic Survey of Xe Katam (2/6)

Station Coordinates(m) Height Remarks

No. N E {m)

102-43 1 671 632.35 673 613.72 564.9 Wooden peg
102--44 . 1 671 642.80 673 763.43 560.2 "
NEW GPS001 1 871 672,38 673 819.81 55%.95 Concrete peg
102—45 1 672 700.55 673 961.21 552.50Q Wooden peg
102—46 1 671 736,21 674 103.45 545.19 "
102-417 1671 772.14 674 165.00 542.12 "
101-49 1 671 827.47 674 272,31 534.79 u
101-50 1 671 847.017 674 321.94 531.42 "
10151 1 671 850.56 674 387.04 527.51 u
101-52 1 671 860.62 674 441.71 524.71 "
101-53 1 671 873.11 674 507.22 522.22 "
101-54 1 671 911.67 674 547.179 520.97 o
101-55 1 671 929.93 674 616.53 518.56 .
10156 1 671 958.58 674 702.581 515.34 "
101-57 1 671 967.12 674 795.23 512.186 "
101-58 1 671 955.14 674 869.19 - 510.70 u
10159 1 671 912.67 674 934.117 509.23 "
101-60 1 671 916.01 674 995.66 507.98 : "
10161 1 671 902.93 675 052.86 506.176 "
101-62 1 671 878.27 675 104,23 505.90 _ "
101-63 1 671 886.81 675 179.72 504 .30 "
101-64 1 671 925.62 675 248.28 - 503.23 "
101-65 1 671 922.40 675 304.90 502.38 "
101-66 1 671 203.98 675 354.04 501.74 "
101-617 1 671 925.70 675 439.09 499,96 n
101-68 1 671 954.34 ° 675 516.36 497.00 v
101-69 1 671 939.23 675 562.45 495.46 "
101-70 1 671 914.86 675 608,26 494.15 o
101-71 1 671 875.31 675 646.26 492.78 "
101-72 1 671 872.60 675 710.84 492.37 "
101-73 1 671 863.17 - 675 769.00 491.37 »
10174 1 671 889.06 675 824.64 488.23 0
101-15 1 671 .920.15 675 885.51 479.19 "
10176 1 671 984.70 675 888.22 4172 .65 "
101-77 1 672 033.16 675 908.65 479.176 "
101-78 1 672 092.55 675 902.14 485.11 n
101-79 1 672 150.57 675 919.98 484.869 o
10180 1672 211.38 675 956.14 481.01 "
101-81 1 672 257.05 675 985 26 477.01 "
303-82 1 672 273.12 676 002.44 466.65 "
303-83 1 672 250,78 676 064.73 415.14 "
303-84 1 672 276.82 676 098.97 378.93 "
303-85 1

672 297.2¢6 676 209.69 345.03 ' “

Note: (1) Hei’ghts"are based on BM.No 0273 by National Gecgraphy
N Department of Lao. -
" {2) Coordinates are based on WG5-84 of GPS corrdinate systen.
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List of Coordinates and Height of Gontrol_Pqints for

Table A-1-7
Topographic Survey of Xe Katam {3/6)

Station GCoordinates(m}) Height Remarks
No. N E {m) -
303-86 1 672 288.63 616 288.60 388,10 . Wooden peg
PS5 1 672 286.34 676 344.00 300.36 . Painted on Rock
303-81 1 672 311.91 6T6 445.98 298.02 " Wooden pey
201~ 1 1 672 519.07 6715 822.01 - "
201- 2 1 672 248.28 675 819.71 442.13 "
201—- 3 1 672 176.71 675 126.50 461.61 "
201—- 4 1 672 226.25 675 605.86 463.86 .
204~ 5 1 672 242.24 675 503.50 467.83 u
201~ 6 1 672 289.13 675 337.57 471.33 "
201- 17 1 672 329.67 675 227.10 473.83 "
201- 8 1 672 289.48 675 100.87 476.46 n
201~ 9 1 672 207.49 675 008.53 477.70 o
201--10 1 672 190.65 674 913.18 480 .86 "
20111 1 672 253.012 674 172.05 483.90 "
201-12 1 672 200.62 674 604.62 488,63 "
201-13 1 672 185.72 674 536.75 489,94 "
201-14 1 672 123.36 674 490.36 "501.25 u
201-15 1 672 093.13 674 415.52 516.38 o
201-16 1 672 068.56 674 336.83 527.07 u
201-17 1 672 001.40 674 293.93 532.17 °
701-18 1 671 947.18 674 296.95 531.13 i
201-19 1 671 849.94 674 236.10 535,95 "
202—- 1 1 672 256.91 675 528.29 469.11 "
202~ 2 1 672 256.20 615 550,20 468.80 v
202- 3 1 672 252.717 675 576.51 467.05 u
202— 4 1 672 252.06 675 602.88 467.48 o
202- 5 1 672 248.45 615 616.18 466.20 "
202~ 6 1 €72 249.35 675 640.40 468.54 "
202~ 1 1 672 236.14 675 668.36 465.89 "
202~ 8 1 672 219.179 675 689.84 464.04 N
202~ 9 1 672 211.90 675 714.02 462.28 "
202-10 1 672 206.52 675 735.99 461.79. u
202-11 1 672 224.423 675 775.18 442.54 #
203- 1 1 672 301.56 675 356.36 471.55 "
203- 2 1 672 292.76 67% 396,37 476.61 i
203- 3 1 672 281.44 575 425.74 469,41 e
203- 4 1 672 264.34 675 441,21 468,16 "
203~ § 1 672 264.60 675 456.32 468.29 "
203- & 1 672 256.35 675 467.17 468,14 "
301~ 1 1 672 285.81 675 140.87 476,83 "
301- 2 1 672 280.13 675 165.60 477.82 "
ini- 3 1 672 274.84 67% 188.17 477.88 "
301~ 4 1 672 268.49 675 213.59 477.06 "

Note: (1) Heights

Department of Lao.

are based on BM.No 0273 by National Geography

{2) Coordinates are based on WGS-84 of GPS corrdinate system.
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Table A~l=7 ‘List of Coordinates and Height of Control Points
for Topographic Survey of Xe Katam(4/6)

Station Coordinates(m) Height Remarks

Na. N : E (m)

301— 5 1 872 264.79 675 240.54 175,36 Wooden peg
301—- & - 1 672 262,20 675 266.60 4175.50 "
301- 17 1 672 262.01 615 288.50 474.08 "
301— 8 1 672 254.29 675 311.78 474.46 "
301- 9 1 672 250.61 6175 339.22 473.54 "
301-10 1 672 249.95 675 357.71 472.50 "
301-11 1 672 241,08 675 375.40 473.94 "
301-12 1 672 244.25 675 396.71 411.47 u
301-13 1 672 238.43 675 415.70 471.78 "
301-14 1 672 232.16 675 430.92 472.49 "
301-15 1 672 210.07 675 440.60 482.86 "
301—16 1 672 186.35 675 449.18 494.69 "
301~-17 1 672 180.69 675 461.88 492,29 "
301-18 1 872 177.77° 675 480.54 4906.99 o
301-19° 1672 179.01 675 490.79 490.724 u
301-20 1672 184.84 675 514.48 488.42 "
301-21 1 672 195.69 . 675 534,07 484,817 "
301-22- 1 672 194.65 675 548.95 . 483.67 "
30123 "1 672 192.06 675 568.83 480.41 "
301-24 1 672 192.91 675 584.51 . 478,25 u
301-2% 1 672 182.13 675 604.37 478.11 "
301-26 1 672 171.79.. 675 621.64 479,66 .
'301~27 1 672 166.97 675 644.16 478.76 "
-301-28 1 672 156.97 675 660.74 479.65 "
301-29 1 672 152.23 675 686,16 475,85 "
301-30 1 672 147.52 675 724.58 473.11 "
301-31 1 672 132.55 675 7153.34 480.66 "
301~32: 1 672 146.19 675 188.47 476.12 "
30133 1 672 138.58 - 675 808.47 483.95 "
301-34 1 672 143.47 675 829.173 484.35 "
301-35 1 672 159.09 675 853.28 . 480.92 u
301-36 1 672 171.41 675 879.42 480.55 "
301-37- 1°672-186.92 675 899.70 £79.19 w
301-38" 1 672 200.28 675 916.566 479,80 "
301-39 1 672 225.43 675 930.89 476 .55 "
301-40 1 672 239.95 5175 949.21 478.23 "
301-41 1672 256.10 675 974.70 477.36 "
302—- 1 1 672 076.98 675 915.66 - 478.42 "
302- 2 1 672 062.81 675 930.36: 463.50 "
302~ 3 .1 672 043.92 615 953.77 444.18 "
302~ 4 1 672 045.45 675 998.91 401.65 "
302~ 8 1 872 026.717 675 021.87 382.57 “
302- 6 1 672 058.55 676 061.34 370.06 "

the:(l) Hexghts'aré based on BW.No 0273 by National Geography
Department of Lao.
{2) Cgordinates are based on WGS—-84 of GPS corrdinate system.
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Pable A-1-7 List of Coordinates and Height of Control Points

for Topographic Survey of Re Katam(a/ﬁ)

Station Coordinates(m) Height Remarks ..
No. N E {m)

302— 7 1 672 053.78 676 093.32 358.82 Wooden peg
302- 8 1 672 055.08 676 125.35 347.62 "
302- 9 1 672 053.03 676 161.84 - "
302-10¢ 1 672 061.22 676 181.90 323,174 "
302-11 1 672 061.34 B76 202.80 320.98 u
302-12 1 672 057.26 676 226.03 3106.31 1t
302-13 1 672 053.73 676 255.61 3¢8.11 "
302-14 1 672 051.42 676 292.73 309.77 "
302-1b5 1 672 066.15 676 310.01 303.40 "
30216 1 672 093.86 676 310.17 301.52 "
302-117 1 672 117.67 676 313.73 300.92 "
302—-18 1 672 150.1%6 676 319.77 301.84 "
30219 1 672 184,23 676 331.15 300.46 i
30220 1 672 237.57%7 676 333.94 299.41 H
302~-21 1 672 271.90 6§76 344.67 299.59 "
302-22 1 672 282.95 676 369.49 297.92 "
302-23 1 672 304,76 676 453.43 299,76 "
302-24 1 672 310.92 676 511.44 296.99 . i
P2 1 672 364.40Q 676 449.32 300.49 ‘Painted on Rock
GPS 003 PP 1 672 317.81 676 532.97 300.83 . i
401- 1 1 672 297.70 675 157.09 475.44 Wooden-peg
401 2 1 672 305.95 675 177.45 474.96 "
401~ 3 1 672 318.59 275 214 .64 A473.60 "
401— 4 1 872 315.27 675 249.94 473.02 "
401- 5 1 672 300.905 675 290,24 472.22 "
402- 1 1 67% 241.31 675 431.29 469.89 "
402- 2 1 672 225.91 675 446.07 468.05 "
402~ 3 1 672 217.71 675 473.23 468,42 "
402~ 4 1 672 215.66 675 500,72 467.79 "
402— b 1 672 217.90 675 526.56 467.06 "
402~ 6 1 672 214.97 675 B53.37 466.61 "
402 1 1 672 212.41 675 572.78 466.29 "
402- 8 1 672 215.81 675 604.42 465.17 "
402~ 9 1 672 215.06 875 624.56 463.78 "
40210 1 672 197.72 675 659.35 464.26 "
402—-11 1 672 183.33 675 691.54 462.88 "
40212 1 672 157.61 675 742.06 462.67 "
402-13 1 672 170.28 675 772.15 459.42 "
402-14 1 672 181.28 675 795.13 443,22 . "
402-15 1 672 208.60 675 805.18 442.41 "
403~ 1 1 672 116.39 675 893.09 486.41. "
403~ 2 1 672 101.45 675 868.63 487.00 i
403- 3 1 672 105.54 675 8£38.80 487.94 "
Note: (1) Heights are based on BM.No 0273 by Natlonal Geography

Department of Lao.

(2} Courdinates are based on WG5-84 of GPS corrdlnate system.
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Table A~1-7 List of Coordinates and Height of Control Points
for Topographic Survey of Xe Katam(6/6)

‘Station ' Coordinates(m) - Height Remarks
No. N ~ E - {m) :
403- 4 1 672 112.57 675 804.37 488.40 Wooden peg
. 403= 8 1 672 121.95 675 7185.22 A87.22 "
403~ 6 1672 119.01 675 764.83 487.31 "
403~ 7. 1 672 117.90 675 741.13 . 486.55 N
403~ 8 1 672 123.30 675 725.28 484.46 "
403-= 9 1 672 134.38 675 708.70 481.14 "
404— 1. 1 872 326.05 676 .412.35 299,99 .
404~ 2 1 672 :329.89 616 392.66 308.14 "
404~ 3 1 672-326.12 676 364.24 312.30 .
404~ 4 1 672 325.85° 676 325.39 320.96 "
404~ 5 1 672 310.14 676 341.77 ©322.99 "
404-. 6 1 672 299.25 676 286,77 325.75 "
404- 7 1 672-310.05 676 259.12 328.36 "
404- 8 1 672 309.57 . 676 233.24 337.33 "
405- 1 1 672 292.83 676 180.65 345.03 "
405~ 2 1 672.285.40. = 676 147.64 353.80 o
405—- 3 1 672 280.44 676 113.58 363.868 "
406- 1 1 872 247.57" 676 011.07 463,88 .
406~ 2 1 672 221.18 675 994.11 464.82 .
406- 3 1 672 173.07 675 964 .83 461.67 "
406~ 4 1 672 '149.19 675 954.21 460.43 o
406— 5 .1 672 125.02 6715 942.85 463.54 .
406- 6 1672 095.30 675 938.24 458.00 .
406— 7. 1 672.067.32 675 938.23 457.05 "
407- 1 1 672 058.97 675 992.02 408.64 "
407- 2 1 672 .066.71 675 980.83 415.65 "
407- 3 1672 092.01 - 675 984.34 416.173 "
C407- 4 1 672 109.69 675 990.92 411.61 »
407-.5 © 1 872 126.07 675 990.05 - 419.32 “
407< 6 1.672 145.80 676 002.83 418.06 "
40T 7 .1 672 161.41 676 010.78 419.48 "
407~ 8 - 1 672 175.91 676 019.96 421.37 "
407- 9 1 672 199.45 676 033.13 426.23 "
- 40710 1 672 219.78 676 047.15 428.017 "
407-11 1 672 231.22 676 046.57 434.57 .
407-12 1 672 238.28 6176 05655.86 425.70 "
501~ 1 -~ 1 672 19€.61 675 817.05 448.35 "
. 501~ 2 -1 672 180.58 675 822.60 451.95 .
~§01-. 3 . 1 672 162.75 675 812.38 460.66 .
501~ 4 1

672 158.21 675 793.69 464.43 -

Note:{1) Heights are based on BM.No 0273 by National Geography
-+ Department of Lao.
(2) Coordinates are based on WG5-84 of GPS corrdinate systen,
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Fig. A-1-3 . Diagram of GPS Survey Net
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Fig. Avdet Aerial Photos and Aerial Triangulation Index Map
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Fig. A-1-8  DISCRIPTION bF GPS CONTROL POINT

(GPS001-GPS012)
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DESCRIPTION OF GPS CONTROL POINT
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DESCRIPTION OF GPS CONTROL POINT

X
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A 8 ¥ = a3 LEAKAGE OF DRILLING WATER w
o om 100, LUGEON s 0mae3.9y
R g E |- ﬂ
. g E) 5’: 3 Piece~ Fragment core. E-
(3 v qg:'::_'_[_ Fresh. S oy
3 WHECE N S f o
4 v gaad 'g a N -
E 2.00 E
2 J © £ E 2
1 v i $ :
E : 3 3 3
1|V i 2.00 b 3
A " -
3 j/ 4 Stick core. Fresh. é a2
1 Vi « 3
47 P ! Porous port is 3.5~ o Sl
E v B -2 12 . . f;’ 3
- 1 o S 4.5m  digmerer of vesicles i =
E HA o
5 v ¢ 2 are 0.1~ 0.5¢m, e e o e L
3 st : 3
E v i Angle of joints are 40° ot ! 5
B_.E % 1 N i 6
E v ;:;:;Ea ‘& befwean 2.0~5.0mM, | i g
3 ;:fEP % joints plones aqre fresh. % -
=TSR ot Eﬂ’: n By £’
-] o s w, % -
i ’ﬁ;E 47 5 1
84 o hd j ¥ a jﬁ o ‘.’;‘ -8
3 o E -
3 | v 8.70 & -
E ﬂEV Eﬂ e 2 Substick core. 47 -9
E v i El 2333} Oxidoted of 8.8,9.12, 9.8, 2
ol | FE’éP’ 1 I e > [10.00 1 Ew
1 it L i
= v HE’ EE = Stick core, Fresh. -
- ¥ . |
1] “Eﬂjf 4 Porous Fart is 8.7~ L Ll '\/\/- =  492.8
= v ;ﬂyzéﬁ s alatn 10.7M, diameter of -
245 v 33,; i g vesicles are 0.5¢m, ~ -2
; i , p -
= 4 = =
33 v R | 3
E Eéa 13.40 ' g
*-ég o3 2 Weathered bosaltic auto E
adedl W ﬂfE £l ; breccioted lova. 4
E Y /i slal’ls Betwseen 13.5~13.9M is §
3 1t ) 3
-128 i 15.00"U11080U N N1 448
o
6 -6
= =
:
E 2
8] -8
9~§ E 3
o F o
/ N ¥ critiar's note €
Hstick), 2{subgtickl, ({pisce}, 4(lrzqmeal. 5 grain
L— cors losg 1{hard} -~ Sisah)

ELECTRIC POWER DEVELOPMENT CG. LTD.
TOKYO. JAPAN



GEOL.OGIC LOG OF DRIL.L HOLE

Page

XE KATAM PROJECT HOLE No. KT —1 (SHEEY "1 OF 2 )
LocaTion Headrace Tunnel DEPTH OF HOLE 30,0 m COMMENCED Mar— 20 - 'O
ELEVATION . 473.3 m  DEPTH OF OVERBURDEN 8.2 m COMPLETED _Mar- 22 - '9|
COORDINATE NiG72150.2,E675716.3  LENGTH OF ROCK DRILLING __ I .8 m DRWLLED BY -THONGSAY -
ANGLE FROM HOLIZONTAL . TOTAL LENGTH OF CORE _ 22.40m LOGGED BY _I.SHIMIZU.
BEARING OF ANGLE HOLE _ CORE RECOVERY TS %, :

BSERVATION OF CORE '
L% Bl o OESERVATION oF 22 | warer tame —AA— z §
[ R O - - e N L <
Blxt S 3 8 5*‘%»‘%3 S £¢ oy %é DESCRIPTION WATER PRESSURE TEST. 3 &
g &y o ] E’ N ERR R LEAKAGE OF DRILLING WAYER w
om 0= 100, LUGEON w 94733 %
1. 3 0~ 2.0, Core l0ss -
- S Y M -
e H \< -
1.8 N :
4 8 o A —
1 © N ] o
P L %'..‘: - 2.0 ~.2.45M, Stick core -2 AT
1 v 523 392 weathered basolt F
3 ! e el i
z . \t 1 R -
3] VIR £l ="t a 5 -3
1 4 E < 3.0 ~ 3.25M, Fragments F
I Y 3 © core, weathered 8
4] } S e \ pasalt 4
1 =tV 3 e =
5-1 8 v ¥ @ ’/o—r{‘: 15 180 ~9 80m, 6.6~6.9m -5
19! il v Q?\ Weathered basolt, -
6—: E i v E Il 1 fragments core E 6
150 IR T 6/5M] 1 o L |ae6.8
- 2 v Ik {’ Mrtf
ERE S §1.4 14 15 g
7.4 7 RN N -7
E i v N \< =
: | M / 3 .
8- l \ b ] 8.20 -8 1465, 1
4 vz E 3 Substick core. 2
g 3 y ﬁ: ’ a R P Crack planes ore oxidated 2—9
, ! s " between 8.2~ 8.3M, =
= ! ] = =
1o v £ © __i10.00 10
B b= Substick~ piece core. -
] LV “ Vesicles of vartical :
13 i > 12 esic oy
3 v £ S S direction are at 10.0 ~ 3
3 £ g
s : y 4j 8 313 13.0m . ?2
5 ‘ . - » E §“
3 il E 13.00 E-3
Ly / o3 Substick core. -
P > Portiolly oxidated. =
1ol v 4
15 14.80_ 3
5 @ v oy . . 5
i a5 Substick ~~ Piece core. g
Liry ] e
S | e Particlly oxidated. E
6 | :fa H | [~ 6
¥ ! 2 -
- IV | =
10K i § 3
v ‘ 3 :
8- : £ -8
v _ 18.60 -
i 7 F
K v v § Vesicles are obundant. "
EI £ 3333
201 | 12 =5 E 20 [453.3
» dniter’s note 4
1(stick), 2{substick), Z{piece), d{lragment), § grain
Lcora loss 1 {kardj - Sisally
tifﬁ ROD 1 ifrash - Sldecomposed) AP -2 .16 ELECTRIC POWER DEVELOPMENT €O, LTD.

TORYQ. JAPAN
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GEQL.OGIC LLOG OF DRILL. HOLE

XE KATAM PROJECT HOLE No. XK1= (SHEET 2 OF 2 )
tocATion _Headrace Tunnel = DEPTH OF HOLE .3Q.Q m COMMENCED Mar. - 20 -’91
ELEVATION . 473,3 m  DEPTH OF OVERBURDEN 8,2 m COMPLETED Mar - 22 -'9f
COORDINATE NI672150.2, E675716.3 LENGTH OF ROCK DRILLING 1!, 8 m DRILLED BY THONGSAY
ANGLE FROM HOLIZONTAL 90 °  TOTAL LENGTH OF CORE 22,4 m LOGGED BY 1. SHIMIZY
BEARING OF ANGLE HOLE ____ == 'CORE RECOVERY 15 %,

1. OBSERVATION OF CORE
x %‘ a |l w ;‘1 Eg% g e |1 e o Tl WATER TABLE —‘W x é
b = L= < 3
& 5 o 5 g ghggg § :i_:’g gl gg DESCRIPTION WATER PRESSURE TEST % %
& R B o é E3 a LEAKAGE OF DRILLING WATER w
20m 0100, 0 LUGEON & 20M 4533
" A ( R [ o
; i E”?*/ c Vesicles are cbundont. -
1 v ,jvé, @8] 313|3 Oxidoted at vesicles. 2
it 58 21.70 3
3 A . -
2 M jfEt il < Substick core. =
3 sestet £ Crack planes are -
v
1 e ol , . E
3 i 0 2 partially oxidated . 3
E v - 2 =
i Aqa' §‘ 5 § E
a4 v Wi 2 o |3]3 -4
E 4] o . s
ERANY |__124.70 =
53 2 q:;oh § g 13 125.10 Eﬁs
4 2l el 12 2|2 =
i i " ‘\: 26.00 E
E v E‘:\ y = {4155 Strongly weothered port. 3
E v IHEMN \E = st Aute breccioted lave ¢ g
77 seasEil A 33028715 -7
. 25055 =
- \Y; ip”— < 2 Crack planes gre o
3 2000 R-i -
g3 % :,,{ g?; 31913 glmost oxidoted -8
E e 55 31 leeso
od |V : W
E et Zis122 Substick core. g
4 v Mragﬁﬁgj 5 Fresh, =
3 e -
30—3‘ "v'ﬁb{ ——— -—H-—%-——Eﬁo 443.3
]
1% .
2] 2
. 3% ;3
4% :,_4
3 3
5 s
6%‘ ;5
3 =
7] f—?
E 3
o] »
E -
9-4 9
j -
i) E E 0
™ f b drifler’s nots ¢4
’ Fistick), 2{substick), Jipiace). Aifraqmenn). § grain
L ora loss {pard) - Sisofy
—— ROD t{lresh) - Stdecompased) AP -2..17 ELECTRIC POWER DEVELOPMENT CO.LTD.

TOKYO. JAPAN
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GEOLOGIC LOG OF DRILL. HOLE

XE KATAM PROJECT HOLE No. KT-2 (HeEY 1 oF 2 ) _
tocation _Headrace Tunnel OEPTH OF HOLE - . 30.0 m COMMENCED FM_QL:M@J_:lSJm
ELEVATION 479.6 m DEPTH OF OVERBURDEN O m  COMPLETED Mac.— 12 91
COORDINATE N1672 243.6 , E675.974.4  LENGTH OF ROCK DRULING __30.Q m  DRILLED BY _THONGSAY -
ANGLE FROM MOLIZONTAL 90 * TOTAL LENGTH OF CORE . 21,5 m  LOGGED BY 1.8HIMIZYU
BEARING OF ANGLE HOLE =~ GORE RECQVERY L ?2_ % .

w ) OBSERVATION OF CORE : AA =
| 3lely §lgs ¢ 0 I A L warer tste  —AA— x 2
w0 A [ x
% é ° 15 § éhégg % g ¢ g% gE DESCRIPTION WATER PRESSURE TEST % a
¥ i g 15 |73 LEAKAGE OF DRILLING WATER @
aml 0&!0056 . 3 LUGEON <0 oM ATY, 6 :
e, 5 1 - 5
] T Clayey, very soft 3
3 eV o © N -
E w3 Including basglt tragments -
IR BT B o 2 -1
38 v 3o P E
3 S (3] E
g T I - 15151517 - la77.9
2-3 v € Silty~. Sondy. Weathered. -2
3 = Including bosalt fragments =
3 v LEH 30 o
3 S - -3
= v 41 4 ! Angulor fragments core =
4-—? v iy ; é é 4 i—:—"4
5 v U o3 angular fragments core 5
E (IR f 1349 :
1= v 4 o
o] B i . 607 _ 6
io E
4@ v e N Fragmenfs~. sondy core. o
18] v " B 515 Strongly wearhered. g
QU .- g -
4 L = -
1% CaN- =
b g \Y4 @ -g |
B4 =z S 8
E it ¢ 8.40 e
"'r @ v N A D . E—
gﬂf < E { 5_:,}; 4 Fragments COfe. Eq
3 R v H = O 5 -k
(j 5 13:&! ; Fosily broken by hond. 3
1o v T alal (920 o
E f—’:.. Frogments core Bzi~-3£M S
] ‘ M g |BE 4 3
3-: il € go -1 :
N AT } & 1.5 - laesa |
2 V] 1: - Fragments ~ Substick core. E_z
1 g Pourous port:IL5~13.5M g
s v 5 313:3 P —
3] i $ i ¢ 4 Vesicles are #5mm ;_3
Vo |5 g
* § l e14 -
A x $I3EE £} -
s S v rlg ] W E—-4
1o © 3
4 D [+% il
: [ v A _ 490 -
I 111 < Piece core -5
= it g i Fracture plapes are -
i &y Foi3 .3 )3 E
-1 31 L ) oxidated E 6
N g i L 3
i S T T S 1178+ 14 -
V1 -~
; £ | £ EFragments ~. substick 2
8 ? ‘2 ? i core. Porous bosaft. 7
T : 2% ajaa Confaining zeolites. -
8-1 i _dE 18.20 -8
v ' f','>. Piece core =
= ) B33 3 . . 8
9 5 Shat 5 Contoining zeolites. -9
48 l v | 5 e 19.50Q 8
20 l =3 F o 4596
N r i driltar's nots 4
ﬁ tiauckd, 2 (wbstickd, 3piece), 4{frsgment), § gein
t——- core 1938 l 1 {hard) - Sisoft)
S, | ety Stdecompossy AP -2~ 18 ELECTRIC POWER DEVELOPMENT €0, 1TD.

TOEYO, JAPAN



GEOL.OGIC L.OG OF DRHI.L. HOLE

XE.- KATAM PROJECT : HOLE No. KT~2 (SHEET 2 OF 2 )
Locatioy  Headrace Tunnel - DEPTH OF HOLE _ 3D.0 m COMMENCED Moar. - & -'9)
_ELEVATION . 479, §__w_n'_1 DEPTH OF OVERBURDEN 7(_)__m COMPLETED #Mg’(.:__'jz__“:__'_3_[____
COORDINATE NI672243.6 E6T5974.4 LENGTH OF ROCK DRILLING 30,0 m ORILLED BY _THONGSAY =
ANGLE FROM HOLIZONTAL _ﬂ___gg_*’_ TOTAL LENGTH OF GORE 21,5 m LOGGED 8Y IosHMiZY
BEARING OF AMGLE HOLE _  — CORE RECOVERY : szzu_m %
. ' . . QBSTRVATION OF CORE
¥l E Ex5 o T T e e | et mase — AN | &
. Dy = e
% % o8 3 %’ﬁg%g ‘g‘ g 8% gé DESCRIPTION WATER PRESSURE TEST & %
& e e 1@ § E 3 LEARAGE OF DRILLING ‘WATER “
20m) 0'.\(_}0% . o LUGEOM i 20mlas9.6 ':
é v E y g—l Piece core. E‘
3. / & Fragture planes are not E
= v @l 3 oxidated . E
E 3 2158 , 3
3 v 51 3
2] _ ) Partiolly fragments core 2
1 vl e 3
3% ¥ '.Q é;' S % 20 E_3 M
R vV F b7 n a R -
= ;j N;jdt iy Piece core. =
E i E =
3 ok | & E
a3 v ;"E E;-gi g g,1. cruc-:k p!on‘gs are =1
= v B KN b Sigisg portially oxidoted. 2
] PLERISTN 0 E
54 ! \:2 3 Vesicles are abundont, =3
38 v WE e ) . F
q R E included zeclites. -
& E ) v tﬁ::* ¥ | 26.0 E s
E G v . There dre mony core 8
E v [ ‘E? ® ol 26.8 loss ports. 3
Vj;‘ pre : 5 E‘]‘
= v O 2]z Substick ~ piece core P
E E]: ny = " 28 2 4
8- v / TN o S .l Crock plones gre partioliy hJ\/ -8 451. 4
= i M oxidated, =
3 i £(313 =
> i g :
E « AR 3 3
E FUaNAE 5 b
. W 30.0 - | 449 6
{ 2
E 3
13 =
E g
2 E2
E -
] s
3'§ §m3
E o
E I
43 -4
E g
¥
5{ s
7-3 §-7
81 =
= .
5 &%)
E .
K F o
/ P drfor's nols 4
4 1(stick). 2{substick), Fipincsl, Atreamant), & grain
L—:cﬂe o33 1ihardl - 5(s0f)
— Y, : 1 {fresh] - Gidocomposadt AP-2.10G - ELECTRIC POWER DEVELOPMENT CO,LTD.

TOXKYQ JAPAN
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GEOL.OGIC L.OG OF DRILL HOLE

, XE KATAM PROJECT HOLE No. KP -1 (SHEET | OF | )
LOCATION Penstock DEPTH OF HOLE ~ 20.0 m COMMENGED ___~ T
ELEVATION . 3BLES . m DEPTH OF OVERBURDEN 13,85 m COMPLETED .= . . .

COORDINATE NIGT2 215.1N, E676 141.5

LENGTH OF ROCK DRILLING __

6. 15 m DRLLED BY THONGSAY _

ANGLE FROM HOLIZONTAL 20 TOTAL LENGTH OF CORE [ 1.9 _m LoGGED BY _I. SHIMIZY -
BEARING OF ANGLE HOLE  — CORE RECOVERY B0 %
"] . OBSERVATION OF CORE : z
3 z w I e ;
= ol § 552 o g - WATER TABLE . —‘/V\/— 'E g
[ Q = b s U w &
& § °1 g § 3.-5%3 8 ’22 g.é, 32 DESCRIPTION WATER PRESSURE TEST i 2
= “1° Sl |98 LEAKAGE OF DRILLING WATER o
om o100, LUGEON w0 OmM361.5 §
E s silt, grovelly 3
. Basgltic fragments 5_1
E LN ¢ are finer thon gslem, 3
3 [+ H L) o
2] ¢ 5 contain 30 % E y
3 o £ -
= 0 —
3 E " -
] A e < 3.3 -3
3 £l o Basoltic fragments —
3 o) of Strong weothered r
o] 2| 1s 4.0 9 g
412 LR s (S -
E Y ] -1 = 3
5 A I s Sand, grovetly —B
] v . =
= Partiolly contains o
&4 = £ bosaltic fragmenis of F-6
4 9l6 N E s
E § o % 2-~.30m groin, contain E
7*:? 6‘ ; . S0 % . ?7
q g 6. 80~ 7.10M and 7.80 ~ i
a1 o E
7e° R 9,90M are reddish brown -8
3 © I
E A s weothered bosaltic 3
9-1 ! § -9
E £ fragments. 3
E o i a Slime ot 9.0~ (1.30Mm 3
10- hAuk 10
= a 2
13 11,30 2
— o 3
2-9 3 g
3 '_—2
E & 3 Core loss 3
S B PN s
1 e / 13.85 E sares
4 v Fa ]
E Fragment core. 3
. vV g = 3 Vesicles are abundant, , is
E L &3 § 4 gz0.5cm. 15.]5M : § 346.00
E v \ ?? - 4 ’ —A/\/ : 3
8- s - @ -6
: v | ® ] 3
) g 2 16.90 3
. v - 3
A Core loss -7
q 3 E ol - liz7o =
sw; gV @ \\\3\ 4 | 4 118.00 Fragment core E g
by 1 Cor 4 g
| v N /< ore loss 3
9 . 19.00 . 3 o
. 44 3141419 ragment co —
v [T i = 9.30Frog re :
20 - il T [zo.00t0re loss PN ETINS
/ & l # dritiar’s note 4 )
\ 1(stick}, 2(substick), Jipisca), 4{fraqment), b grain
L f__cm, Sty 1 (ha:di - S{soft)
RQD 1 {fresh) - S{decompased) AP__ 2_20 ELECTRIC POWER DEVELOPMENT CG., I.TD

TOKYQ. JAPAN



GEOLOGIC 1L.0OG OF DRILL. HOLE

XE KATAM PROJECT HOLE No. KP -2 (SHEET | OF | )
LocATION . Power House _ ~ DEPTH OF HOLE 200 m COMMENCED ___ ~ _ T
ELEVATION _+ 307.3 m  DEPTH OF OVERBURDEN 4. 7 m COMPLETED ___—  ~
COORDINATE NIB72 IT0.4, li@_f@__?é{)._i TLENGTH OF ROCK DRILUING  15.3 m  ODRILLED BY LHQ_Q{QS)AY_}__
ANGLE FROM HOLIZONTAL - 90+ TOTAL LENGTH OF CORE . 16.3 o LOGGED 8y _ 1. SHIMIZY
BEARING OF ANGLE MOLE _____ —=  CORE RECOVERY .82 %, '

. . © QBSERVATION OF CORE
¥ -3 I S = e WATER TABLE ~W— x 5
§ % g g Y gQ&, Z ) (B .ﬁ w Y %
Y é °188 Ei—étg S EoladlgE DESCRIPTION WATER PRESSURE TEST % Z
e R A 83 LEAKAGE OF DRILLING WATER a
|4 ) . z 53
ﬁm} o100, L I LUGEON a OW307.3 &
E : Fire sond, bod groding [ -
E o Top soi! 1 0~ 0.3M 5
1 12 !
3 O e E
q - gle Sond, groveily 2
24 819 E g Angular sandsfone grovels -2
18 <3| @ . I A are @1~ 3cm, contoin 30% &
4w © g ! 2 E
34 8 Bl o —3
j8'0 ol o g
iv 1o - .g Sand, groveily 2 g 4 |303
4- ] unv, . 4.|2m [ o
] ! Finer than &= lcm, 20% —- = - —f —
4 |o El Lt 1 4.65 o han BTERMLETR AN L [s0z.65
. 3 S . :‘
5] . ~-a; 0 3133 Substick ~. Stick core -5
3 ! ® Fresh, hord. =
o4 | jﬂ* Composed of tine =6
j il ' quoriz  Qroins. =
1_2 - f’é : 2 Stightly weathered é»?
= EEL 212 1§ Part: 4.8~ 5.2m 2
E -] 3 -
8- -8
E 7 ! Bedding plone is 8° =
E * |y ot 80m. 3
g fheite . : -9
3 el & =
1 ! & 2.85 3
10-3 o 4 . : -0
= E - . 3
EA £ 7 Fragment ~ Piegce core. =
1 w — -
3 o -
. ‘é o ! % k! Fine ~. medium grained E
ERZ i a = sandstone. -
E . 2 2|3 n :
- ¢ S ver ard. -
2 _ G 2 4§$ y =
= Il -’
ER | O 3
4 1 RHER " -4
3 ] E\ B =
3 NN E
5 | 15.20 Fs | 292. 1
1 F—HUIES 21303 S
= — Eﬂ*tEq~ 7 Reddish rudstone is of [
e d  PHINEY i5.20 ~ 15.45M E &
1 Huth 3
1 Sl .
= i Core loss. E
3 e H 3 ’ E
18 i 18.0 §
3,_2 ‘G‘ k:\; & . E*B
E bt Fragment core. E
q & e 4 ;“
97 a— ﬁ ‘é (la ¢ _Por!iaffy clayly. g
3 0 . -
- Ba 3 3 -
20 ] 25 F ., 1287.3
’ »I'szme;'s note 4
/ 1istek), 2{substickl. 3(pecel. 4 (fragmeatk. \;Sqm'n
L- cora hss fthard) ~ S[soi
R N 1 ot - Sidscomposod AP 221 FLECTRIC POWER DEVELOPMENT CQ, LTD.

TOKYOQ JAPAN



GEOL.QGIC L.OG OF DRILL HOLE

XE KATAM PROJECT HOLE No, KP -3 (SHEET | 9OF 1 )
LOCATION  Power House DEPTH OF HOLE ¢ 20.0m COMMENGED __ =~ _ —
ELEVAON _ 308.5 m  DEPTH OF OVERBURDEN 7.6 m COMPLETED ___ —  —
COORDINATE Ni672 302.4, E676 3266 LENGTH OF ROCK DRILLING __ 12.4 m DRILLED BY _ THONGSAY -
ANGLE FROM MOLIZONTAL 90 - TOTAL LENGTH OF CORE LoeGeED BY _ 1.SHIMIZU -
BEARING OF ANGLE MOLE __ —__ CORE RECOVERY Co o
w . OBSERVATION OF CORE z
= 3 P B2 o e T Tl e el water TARLE = g
o A I Ba|eg.a] 3 Yalallgz DESCRIPTION ' WATER PRESSURE TEST fiv 3
gl B & %@6 | 8 |=%1%7185 @ o
g A oy E 3 LEAKAGE OF DRILLING WATER
om 0 w100, | LUGFON 4 03085 7
E  TIE] - 3
- fal % L
1] | i Silty ~ Sondy care, 71,
_ A ‘ _g‘ including weathered -
E I3 3
2 N basalt fragments, -2
—:: & | confging 10~30%. o
G s -
=R A Cloyey af 2.2~ 2.5™. =
d o o ~
4,,-2 © 5 ] 5;4
E Bosalt trogments are 2
d e -
i = abundont of 5.5~76M, 5
54 of -5
1+ containg 50%. =2
- JaS ) &
€] Core loss of 5.0~.57M, =3
] L -
- Py E ! -
: N i -
7—% H * ;AT
4 Je diil 76 E. [300.9 |
8 e E ! ‘ Substick core. E—a
- st 3 : ’_,;L
1 feigl a : Medium groined sondstone. E
9] Rl 777730 . =9
E Seeets F
4 1 BB A . 212,72 Crack at 9.45m, =
1 | i | . 3
10 ¥ r'ﬁ @ crack is oxidated. 10
1 % 10 : 3
-3 i et 4]
1 e 10.9 3
o R 2 2
E ® £ 31413 Crucks are oxidated. =
] @ 3
2-] " bt ? 2.0 -2
® / L3 =
3 A . Substick core. -
3 i il 3 lom =
vl e Grocks are partiolly 3.2 AN -3 12953
4 e / zl2|2 M -
iw ’i ; oxidoted. E
4— E 9 i = E -4
1 o 1l 9] E
1 @© {x = %
5] e 4 5 15.2 5
ElE i 3
1 e f fragmenl core, 5
6'_ r H 2 :_:'8
E L SERE Cracks ore oxidofed. 3
£ -
7- 3 -7
3 e _ 3
o 18.0 g
E s . ) -8
s 2tz ( Piece core. .
9 . W §1613 Cracks are fresh. ' E g
4 1 all . 513 Mudsione at 19.9~.20.0m. -
20 ° ; H i 20 | 2885
/ N 1 P drifler's note {
A 1 (stizk], 2 (aubstick), 3lprece). d{fragmant), 5 grain
Lcora fass : 1 thard) -- Frisoft}
S ) e Stsscomporats AP 222 ELECTRIC FOWER DEVELOPMENT CO, LD,

TOKYQ. JARPAN



A23 Data Sheet of Permeability Test
S REABILITY TEST 1N ORILL MOLE  (steeT  /of / ]
- XE_KATAM PROJECT HOLE NoKJ -t
Location . INTAKRDAM = oepywor woe . 150 ® test oate Mar 11, 91
ELEVATION . 468.0_m PIAMETER OF Howe _ 6.8 cm resteo By _H WATANABE
COORDINATE ORILLED DEPTH 6.0 m oriLLep By _THONGSAY
anoLe FroM sovLizonTal .90 °  LEVEL OF WATER TABLE cnecken ay b SHIMZU
BEARING OF ANGLE HOLE o T BEFORE. T..ON_m. AFTERT. m
. TEST SECTION FROM L& _m _T0 £. 2 m
L | Hi Hz - | Po Pt ] ot Qo Q Ly K
{mj {m} {m) Lxg/cm?) | {kg/cm?) | (min) (4} { £/min) jt &min/m) | {Lugeon) tem/sec)
o A 09 | 4o | f28 | e 0 P 2 o | 0 .
s~ s Do | A% | se /% L2 p23 o8] | os2%/0
Ky 4 4 ol £7¥ | so 29 290 o488 s/P ] 0s5xi”
$ - 4 Ne | 2,0 70 00 Z201 D (€L b3t
Y ’ T Ay LY | s O P ) O 0
Explanations

P (kglem?)

4:?; 5T

COEH
-

b

0 2 4.
' Q (&/minfm)

S EEEEOO0EO

[Saturated stratal {Unsaturated stratal

: Pump Po: Gauge pressure

: Flow meter H,: Height of Pressure gauge

¢ Pressure gauge H,: Depth of Ground water

- Ground surface (Saturfned Straga)

. Deill hole P . Effective pressure

PP hote P=Py +HIM)/10, H=H, +H,

: Injection pipe t : lInjected time
Packer Qu: Water volume during time
Water table in "t

Length of test
secjion

Hydrostatic head

Diameter of hole

1 Water volume per one min,

: Lugeon value in
Yminfmf10kg/em?

: Coefficient of permeability

K= Qq ° LOgQL/ r)

AP-.2-23

T 1200 Z LOT HIAT0P, Y
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