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3.5
3.7
80 2000 55
1
2000 2001 2002 2003
828 2,870 10,600
440 2,320 5,867
2001 388 2002 389 2003 334
2001 309 2002
2003 249 5
1,150 800
2001
2
1,000
53,827 72,960
16,168
2,465
72,460 72,960
500
150
350
5 2

40

218
2003

35



1,000
90,469 41,325
29,906
67,481 100,660
187,856 141,985
445,871
1.1
1 3
1996
1 4
(1

15
1997

1960 1970



No
1 Ereimentau 15,000 40 60
2 | Turgaisky 1,810
Minskoye 796
Iskra 1,042
5 | Zholymbet 4,952 40 60
6 | Valikhanove 500
7 | Korneevka 2,829
8 | Aksu 311
9 | Novopokrovka 1,387
10 | Ostagan 335
11 | Ulgy 363
12 | Kladbinka 854
13 | Maibalyk 423
14 | Kirovka 478
15 | Novoishimsky 6,509
15 6
29,567 9 8,022
2 2 11
3
2 Ereimentau
Zholymbet 2
8
2 Turgaisky
1 1 10 12
Valikhanove
4,800 500
40




No. /
/
1950 2,000m3 1950
8/8
1 | Ereimentau 7.01/sx 6 @ 200 mmx 3 km 3 60 m3x 2 90 m3x 1
6.0 I/sx 2 @ 250 mmx 3 km 30 km
40%
2000 500 m3x 2 1970
. 1/2 ® 100 mmx 320 m 3 2
2 | Turgaisky 3.0 s ® 300 mm
® 300 mm
3
3 | Minskoye 71 25m
1,000 m3
4 | Iskra 0o 50 m3 12km 1998
/5 1950 2,000 m3
3
5 | Zholymbet (16 25m¥hx 3 ) @ 219 mmx 72km 50 m
. 1/1 500 m3x 2 1960 1970
6 | Valikhanove 5.5 m3/hx 1 4800
1,000 m3
7 | Korneevka 0/0 100 m3 1997
7500
8 | Aksu 0/0 100 m3
500 m3x 2
9 | Novopokrovka 0/0 100 m3
250 m3x 2 1985
10 | Ostagan 0/0 25 m3
1985
100 m3x 2 1983 1984
11 | Ulgy 0/0 25 m3
1983
25 m3 1970
12 | Kladbinka 0/0 1970
25 m3 1970
13 | Maibalyk 0/0 1970
250 m3x 2 1984
14 | Kirovka 0/0 25 m3
1984
- 250 m3x 2
15 | Novoishimsky 0/0 200 m?
6
50 70 m
10 30m
2 1950
2003 2006




2000

Aksu

1997

1980

1950

2002



1997

1
1950
42
2)
1997
1970 1980
Novoishimsky
40
250 300 m
(2)
22
50



10
12
22
21

14
13
50
72

76

126

11



3

1996

30

41

76

39

14

11

19

10

21

126

202

10
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10

25



/m3

oy

10

11 3

11

1990 1999

-40

40



10 3156mm 250mm

2 8 1990 1999

-14.2 | -14.3 | -8.9 5.2 140 | 19.7 | 20.8 | 183 | 11.8 5.6 6.7 | -12.3

2 9 1990 1999
mm
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
407 233 336 341 385 362 302 227 235 321
2
1,600km
3,200km 2,700,000km?
7
3,000m
600m
400m 150m
2 2 6
2
2 10
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1
(1)
Sapaly-Su
13
2 8
(2)
1998
2 15
2001
2002

0%
24

2030

2001 2003

2000 2005

2000

2001

2000

100%



(3

1)
10 5
15
31
No.
(1) Water well drilling rig for 100 to 200 m depth (inclusive of rotary head, draw-works, mast, pull 1 units
down, mud pump, carrier truck)
(2) Drilling tools and accessories for 150 m depth
a) Standard accessories 1 set
b) Drilling tools for mud rotary 1 set
c) Drilling tools for DTH hammer 1 set
d) Casing handling tools 1 set
e) Fishing tools 1 set
f) Air lifting tools 1 set
3 4 x 4 truck mounted air compressor 1 unit
(4) Spare parts
a) Spare parts for drilling rig 1 lot
b) Spare parts for air compressor 1 lot
No.
(1 Cargo truck, 6 x 6, G.V.W. of 26,000 kg, long body type, with 6-ton cab back crane, for drilling 1 unit
tools and heavy equipment
(2 Cargo truck, 4 x 4, G.V.W. of 15,000 kg, with 3-ton cab back crane, for drilling tools and other 1 unit
equipment
3 Water tanker, 4 x 4, tank capacity of 8 3 m3 1 unit
(4) Pick-up type light vehicle, 4 x 4 1 unit
(5) Spare parts 1 unit
No.
(1 Borehole logging equipment 1 set
(2) Borehole testing equipment 1 lot
3 Water analysis equipment 1 lot
(4) Spare parts 1 lot
No.
1 Electrical prospecting equipment, mounted on 4 x 4 station wagon 1 set
(2 Electromagnetic prospecting equipment 1 set
(3) Global positioning system 1set
(4) Spare parts 1 lot
No.
(1 Equipment and tools for workshop 1 set
(2 Spare parts 1 lot
No.
(1 Submersible motor pump, 150 /min 36
(2 Transformer, power panel, power cable 36
3) Well casing and screens for 100 meter depth 36
(4) Pipes for connection of water supply point 36




2)

2000
2000
a.
1970 80
b.
c.
6% 6 4x 4
d.
100 200
120m 120m
1 2
38 2005
1 38



3)

Project Design Matrix (PDM)

3

2



PDM

15

—_

15

38

- E/N
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No.

1 Ereimentau Ereimentau Ereimentau 15,000
2 Turgaisky Ereimentau Ereimentau 1,810
3 Akmola Minskoye Akkol Akkol 796
4 Iskra Akkol Akkol 1,042
5 Zholymbet Shortandinsk  Shortandui 4,952
6 'Valikhanovo Enbekshildersk Stepnyak 500

24,100
7 Korneevka Esiljskij Yavlenka 2,829
8 Aksu Shalakina Sergeevka 311
9 Novopokrovka Shalakina Sergeevka 1,387
10 Ostagan Shalakina Sergeevka 335
11 North  |Ulgy Jambiljskij Presnobka 363
12 | Kazakhstan |K),dhinka Jambiljskij Presnobka 854
13 Maibalyk Jambiljskij Presnobka 423
14 Kirovka Jambiljskij Presnobka 478

Novoishims

15 Novoishimsky Tselinnuj ky 6,509

13,489

37,5689

(2)
250mm 10 315mm
11
3 5 1
40
(3)




4)

2005

(5)

(6)

(7

1996

DTH Down The Hole Hummer

DTH

GOST



(1

1)

30 50 le/d
125 160 l/c/d
160 230 l/c/d

50 l/c/d ( )
30 /e/d ( )
60 1/e/d ( )
125 l/e/d ( )
2001
20%
12 10



Yo [m¥dl | [mvd) | [m¥d]

1 Ereimentau 15,000 1,200 300 1,500
2-1 Turgaisky 1,650 50 6 56
2-2 Nigini Turgaisky 160 5 1 6
3 Minskoye 796 24 3 27
4 Iskra 1,042 31 3 34
5 Zholymbet 4,952 396 99 495
6 Valikhanove 500 15 2 17
7 Korneevka 2,829 85 9 94
8 Aksu 311 9 1 10
9 Novopokrovka 1,387 42 5 47
10 Ostagan 335 10 1 11
11 Ulgy 363 11 1 12
12 Kladbinka 854 26 3 29
13 Maibalyk 423 13 1 14
14 Kirovka 478 14 2 16
15 Novoishimsky 6,509 273 68 341

1.2 1.3
1.3
20
2005
43



3)

No.
1 Ereimentau 1,500 1,950 1,471 3,421
2-1 Turgaisky 56 73 18 90
2-2 Nigini Turgaisky 6 8 2 10
3 Minskoye 27 35 9 44
4 Iskra 34 44 11 55
5 Zholymbet 495 644 161 805
6 Valikhanove 17 22 6 28
7 Korneevka 94 122 31 153
8 Aksu 10 13 3 16
9 Novopokrovka 47 61 15 76
10 Ostagan 11 14 4 18
11 Ulgy 12 16 4 20
12 Kladbinka 29 38 10 48
13 Maibalyk 14 18 5 23
14 Kirovka 16 21 5 26
15 Novoishimsky 341 443 111 554
1970 1980
3 6
WHO
[mg/1] [mg/1]
2
1.5 5 NTU
20.0TCU 15 TCU
7 — 10 mmol/l 5.5
PH 6.5—-8.5 8.1
NH3-N 2.0 (1.5) 0
Fe 0.3 (0.3) 0
Mg 20.0 44
Mn 0.1 P0.5(0.1) 0
NOs-N 45.0 50* 0
NO2-N 3.3 P 3* 0
SO42 500.0 86
1000.0 (1000) 677
F 1.5 1.5
Cl 350.0 (250) 22
100 ml 100 ml
P
() WHO

[NOs1/50+[NO21/3 1



1970

WHO
200mg/1
1970
4)
1
1 12
1
16 38 1970
3 7
No.
[m3/d] [m3/d] [m3/d] [m3/d] (m)
864 80 2 1
1,283 562 60 1 1
1 Ereimentau 2,138 302 60 1
199 60 1 -
3,421 1,500 1,921 1927 5 2
Turgaisky 90 0 90 130.0 60 1 1
2 Nigini Turgaisky 10 0 10 60 1 1
100 100 130.0 2 2
3 Minskoye 44 44 345.6 60 1 1
4 Iskra 55 0 55 172.8 60 1 1
302 302
5 Zholymbet 503 503
805 0 805 345.6 50 3 1
6 Valikhanove 28 96 0 - 70 ) 1
7 Korneevka 153 153 527.0 70 1 1
8 Aksu 16 16 345.6 70 1 1
9 Novopokrovka 76 76 - 70 1 )
10 | Ostagan 18 18 432.0 40 1 1
11 Ulgy 20 20 432.0 40 1 1
12 Kladbinka 48 48 259.2 70 1 1
13 | Maibalyk 23 23 172.8 50 1 1
14 Kirovka 26 26 259.2 45 1 1
237
15 | Novoishimsky 317
554 554 397.4 70 2 1
22 16




(2)

5)

1)

12 10 22
8 8 16
20 18 38
1970
6” 8” 2
6’ 190mm 8”
244mm
244mm
133mm 150mm
3 60m
120m
GPS
3 1 3




Y
u

— S

NN A Y AN

S
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v
3
No.
1
DTH
120m
133mm 350mm
P.T.O.
2
3
25.0m3/min
1.96MPa (20.0kgf/cm?2)
7
4 2
1 3t
5.5t 2.9t
2
3,000
3 2

-13




No.
1 |GPS
15RMS 2
2
1 30 280A(50Hz) 9
AC10kVA 380V
2 245 /min Tkgf/cm? 2
3 230V 6-12V  18-24V 2
4 10ton 2
5 2
2
(38 )
1 75 125m
70 420 /min
50Hz 380V 38
6” 8’7
2
6-5/8" 8-5/8”
6-5/8” 8-5/8”
38
10%
6-5/8” 8-5/8"
8-5/8” 107
3 (PE)
( ) 10kgf/em?2(0.98Mpa) 38
2)
2030
2
2001 2005 Sapaly-Su
2001 2003
2030 Stgae I
2005 1 2
2006




(WRC)

146,000km?

2005

20

540

98,000km?



DTH

DTH

-16

DTH



38

3 10
38
38
38
3)
3 11
3 2 12
11
(mm) (m) (m)

219 70 120

168 50 60 120

219 80 120

3-17




Type A Type B Type C
10 ss/s :
12-1/4" : . T 9-5/8" : L T 13-3/8"
i 20 30m : 20 30m :
9-5/8" : 8" : 50  60m i 80m
i D 70m — i —
i 6-
il i 8-5/8"
D
[ ! i
i ! i
D (D CLi”
2 : Max. 120 m
: Max. 120 m i C )
! Max. 120 m
3 2
3 12
C
1 1 1
5-1/8” 130.2 mm 6"(152mm) 5-1/8” 130.2 mm
5-7/8” 149.2 mm
2
2 2
2 2 2
9-5/8” 244.5 mm 8"(203mm) 7-5/8” 193.7 mm
DTH
3 3 3
12-1/4” 311.2 mm 9-5/8” 244.5 mm 13-3/8” 350.0 mm
20 30m
20 30m
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DTH

DTH

DTH

10.

11.

DTH

DTH




8”
10.5kgf/cm?2
10.3 kgf/em?

120m 17m=103m
20.8 kgf/em?
20 kgf/em?
20 kgf/em?
20 kgf/em?
Q
Q=A V
A=1/4x Tt x D2-d2
Q m3/min
A m?
D m
d m
v
1,200~1,500m/min
0.203m(8”)
0.12m(4-3/4”) 1,200m/min
Q= 1/4x 1 x (0.2032-0.122)x 1,200 = 25.25 m3/min
20kg/cm?

25m3/min

6.5ton



1,348kg

2.2m3

-21

500kg
Tton

60m 120m

10

8’7

2.9
2.9

3.0ms3



6” 8” 2

B
B (0.163x(QxH)/ n) x 1.15
B kW
Q
H LWL HWL
n 80
1.15
3 14
LWL
GOCT
3 14
Pump Planning Total Pump Motor
Village Capacity./unit Number of pump | Head Capacity
[m3/h] | [m3d] | Duty | Standby [m] [m3/h] kW
Ereimentau 20 480 2 1 76.2 20 8
Ereimentau 25 600 1 1 93.6 25 11
16 384 1 93.6 16 8
10 240 1 93.6 10 8
51 1224 3 2
Turgaisky 4 96 1 1 51.3 4 2.8
Nigini Turgaisky 4 96 1 1 68.1 4 2.8
8 192 2 2
Minskoye 4 96 1 1 51.4 4 2.8
4 |Iskra 4 96 1 1 84.5 4 2.8
Zholymbet 16 384 3 1 70.1 16 5.5




Pump Planning Total Pump Motor
No. Village Capacity./unit Number of pump | Head Capacity

[m3h] | [m3d] | Duty | Standby [m] [m3/h] kW

6 | Valikhanove 4 96 1 69.0 4 2.8

7 | Korneevka 6.3 151 1 1 92.2 6.3 2.8

8 |Aksu 4 96 1 1 69.7 4 2.8

9 | Novopokrovka 4 96 1 68.7 4 2.8

10 |Ostagan 4 96 1 1 95.0 4 2.8

11 | Ulgy 4 96 1 1 77.5 4 2.8

12 |Kladbinka 4 96 1 1 61.6 4 2.8

13 | Maibalyk 4 96 1 1 57.7 4 2.8

14 | Kirovka 4 96 1 1 58.7 4 2.8

15 | Novoishimsky 16 384 2 1 92.2 16 8.0

3 15
3 15

. Flow (Q Design Coefficient | Pipe iﬁ:gj‘;ﬁf Verocity Friction

No. Village Diameter| of Flow | Length M loss
[m3/sec] [mml] [m] (1/1000) [m/sec] [m]
1 |Ereimentau (east) | 0.01111 160 110 | 3139.2 8.6719 0.8 27.2
Ereimentau (south)| 0.01416 225 110 | 3321.6 8.5620 0.5 8.6
2 | Turgaisky 0.00111 63 110 200 11.5580 0.5 2.3
Nigini Turgaisky | 0.00111 63 110 | 442.8 | 11.5580 0.5 5.1
3 | Minskoye 0.00111 63 110 2730 11.5580 0.5 31.6
4 |Iskra 0.00111 110 110 2460 0.7553 0.2 1.9
5 | Zholymbet 0.01333 225 110 | 5589.6 2.3051 0.5 12.9
6 | Valikhanove 0.00111 90 110 3540 1.6988 0.2 6.0
7 | Korneevka 0.00175 90 110 | 11220 3.9439 0.4 44.3
8 |Aksu 0.00111 63 110 1860 11.5580 0.5 21.5
9 | Novopokrovka 0.00111 90 110 10440 1.6988 0.2 17.7
10 | Ostagan 0.00111 63 110 4050 11.5580 0.5 46.8
11 | Ulgy 0.00111 63 110 2400 11.5580 0.5 27.7
12 | Kladbinka 0.00111 90 110 5070 1.6988 0.2 8.6
13 | Maibalyk 0.00111 90 110 6990 1.6988 0.2 11.9
14 | Kirovka 0.00111 90 110 5730 1.6988 0.2 9.7
15 | Novoishimsky 0.00889 225 110 6600 1.0895 0.3 7.2
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16

4.5kw
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3-26
No.1 3-28
No.2 3-30
No.3 No.4 3-31
No.5 3-32
No.6 3-33
No.7 No.8 No.9 3-34
No.10 No.11 3-35
No.12 No.13 3-36
No.14 No.15 3-37
Ereimentau 3-38
Nigini Turgaisky Turgaisky Minskoye Iskra 3-39
Zholymbet Valikhanove 3-40
Korneevka Aksu 3-41
Novopokrovka Ostagan 3-42
Ulgy Kladbinka 3-43
Maibalyk Kirovka 3-44
Novoishimsky 3-45
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