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- Installation Cost -of Observatory Telemeter System

{Mitlion Baht)

- liem . Unit Quantity Untt Cost Cost

i.ERa;nfall“St. .,._ éfatton 1é 2.0 24.0
2. .Gauging St. | slatlonr 5 _ 2..4'. - 12.0
3. VHF Relay St. o | station 2 3.2 6.4
4. Main Terminal o stgtion 1 1 4 _ 4.0
5. 6lhefs | L. S 1 T 3.6
Tatal _ _ 50.0

Nole s D) WEBRGKEBOBMRIE. HARE WRH. AL .
mEEE, BHEE. THS. HRR. BEROEAEEREA.,
2) VHF hEROBMRICE. PRBEE, FAKE. RREE, FHE
HER. BERCBHARREAL,
3) Mae Lons LusnsBEHACERBOEMRICH. BHEE. HTEE
Bl a, FHG  HEGKCEHARRESL,

@ Fagket s —~ P BREEE S 2T A
 BKBERE Y X7 AR, BEFHEFALT 0SS AOMRREER, Bk
s - hOEBMEBT 0T A DML R . BRI A — b 0%
 HHEEERBE NS END, VAT AOEES Fig 5-41 LR

B — | OB EHE Y R 7 5 OEH B i Nan Ngaod L M1 BE S 85E J7Baht,

Mae Lama Luangs AMIA CEBT2E FBat thH 3,
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Installation Cost of Central.Conlrol-Systeém of Spillway
fofGatesvat Nam Ngéu Dan

(MITiion Baht)

Iten | unit | quantity | UmifCost]  Gost
1. Automatic Coni;rql ‘ LS 1 - 12,8

‘Bquipment of Cates

2. Water-level Meter it e g 4

3. Cate-opening Meter init 2 e e

4. Gate-opening Board unit 2 2 Calo

5. Relay Equipment of LS 1 - S 2.4
Rainfall & Water- | ' B o
level. !

6. Cyclic Digilal L.$ Lo - 8.0

" Telemeter . ' ) DR A '

7. Installation LS - 1 N 2.0

8. Industrial o T I T - 48.0

Television System ¥’

9. Others L.$ | ' - 3.2

Total - e ' - 850

Note: 1) Ml — % RO Nam Ngao 4 4 Off/kfLid Nam Ngao 5’7"Afa\_-5'
Mae Lama Luang¥ L~fnifah s,
2) Nam Ng2o# L@ A 4" — M ITVS 2 7 44 K D Mae Lana Luang

S LMED SRR R CEENEETH 5,
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_Installation Cost of Central Control System of Spiliway
‘Gates:at Mae Lana Luang Dam’

" (Million Baht)

Itea - Unit Quantity | Unit Cosl Cost

1. Auwtomatic Contrgl - - 1.5 S - 1.2

Equipment of_Gales

2, Dbservatory Cohtroi _ L. S 1 - 9.0
Equipment
'3; Compufer Program' L.§: 1 - 8.0

for Cnntful

4, Computer Program LS 1 - 10,0

for Forecasting

5. Cyclic Digltal L.§ 1 - 8.0
Telemeter

6. Water-level meter untt 2 2 4.0
7. Gate-opening meter unit 4 i. 4 5.6
8. Gate-opening Board ©ounit 4 | 2 3.0
9, Insta}l#liun ) L.§ L - 4,0
10, Dthers L.§ 1 - 3.2

Total 72.0
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Table 6-1 Geological Investigation for Nam Ngao Dam Siter

Location Line No. {-Length(m)::|:-% Remarks -
Left-Bank $1. |- 600 | ..
side Ridge S 2 200. -
Center §$ 3 (1/2) ; 475:a£
@ (2/2) 450
wan- . S 4 _225
Dan Axis | stream SAe “200_;
S4h - 200
'U. $.8 330
sfream 5 9 275
: 311 119
3504
Riverbed S5 ‘ 110} 460.;
_ - §ig 110
Right-Bank S8 18h -
Side Ridge $ 7 175
Total 14 Lines 4, 565
' ' : o : S Standard
Stage Location fole Coordinate Elevation Angle Length | Permea~ Penetra-
No, | from Ko- bility | tion Tesy
Northing | Basting (m) rizontal {m) | test {times)
DR=0 | 1,967.293( 393.859| 271,909} ~90° | 3510 - -
Right Bank DR-1| -1,967.249 | 393,920 271,250 99 ° 90. 0 | 11 -
Master DR-2| 1,967,208 393.792| 223, 833 .96 ° 35,04 - -
Plan DR-3 | 1,967.177| 393.669| 180.630( 90 ° h5.0 9 -
Study Riverbed DR-4 1 1,967,131 393,520 161.0504 ~ 90 ° 0.0 - 15 -
Left Bank DL-1{ 1.967.084{ 393.344( 220.380 90 ° 70.0° 7 -
DL-2 | 1.967.0651 | 383.228| 302.412 90 ° 92.0 . 3 -
Sub Total (7 Holes) i 467. Om | 45timeq N
River Bed | DR-5| 1,966.999| 393.602] 166.110] 60*.570-4- 56,2 2 -
BR-6 | 1,967,049 393.774| 201.725 90 * 60, 0 8 1
Right Bank DR-7{ 1,967.108 | 393.974| 279.969| - 90 ° 100, 0 10 2
DR-TA 1,966,965 393,944 258,802 90 ° 27.0 - -
Peasibio e __j DR-8 1,967,001 | 394.033| 293.682 99 * 80.0 11 2
lity Right Bank | o | | og6. 840 | 394.528 | 342.581] 90 | 59.4| - -
stde ridge i ] GoEer ’
Study DL-3 | 1,966.937| 393.509 | 202.043] 90 ° | 75.0] 6 7
Left Bank DL-4§ 1,066,910 393.378 254. 454 '30 * '.92.6 5 7
DL-4A4 1,966,808 | 393,381 | 223,973 90 * 3.0 - T
DL-6 | 1,966,685 393.017 309,496 a0 - 6.4 - 8
Sub Total (10 Holes) 645, 6m 42 22
Total 17 Hotes 1042, 3n 29

87




Table 6-2

Geological Investigation for Mae Lama Luang Dam Site

: ~ coerdirnate Eleva- | Angle | Len-| Permeabi- | Standard - |

Location tole - : - tion from Ho- | gth lity Test Penetration

R S No --fNDr;thg; © Basting * [ {m) |irizontal | (m) {times) | Test({times)
DR-1 | 1,966.276 | 372.243. | 176.99| . 90° 96 5 -
DR-1A | 1,966,262 | 372:219. | 174.27) 90° 70 13 -
DR-2 | 1966218 | ‘372230 | 13336 90° 45 6 -
wignt | 03| tege.1d0| arz.z50 | ss.en] sor | 4o 6 {
Bank | ODR-4" | 1,966:143 | 372.179 | 65,88 | 60408 | 60 7 -
CEOOR-5 | 10966:205 | 3720147 | 120737 90" | 4o 6 1
DR-6 | 1,966.340] 372.328 |-236.59|. 90° | 50 T 2
oR-7 | 1,966.161 372.300 |110.30} 90" | 50 3 -
DR-8 | L.966.053 372. 303 rastl oo 50 3 -
e River-] DH-1 | 1,966 126| 372.186 | 6193 90 | 50.6 8 -
bed | o1-2 | 1:966.019 | 372.284 . | 62501 900 | 45 7 -
U<l |71, 965. 981 | 372061 | 166,491 900 110 | 15 -
coof D=2 |- 1,966,047 [ 372.103 [ 126.76] 90" . | 50 5 -

Lfft npfé _ I,st.qeq ATtz {10T.94) 900 | 45 7 — ]
penk o-4 1.955.099: 372;059 | 99281 90 60 10 1
D5 | 1,965,936 | 371.960 | 20193} s0° | 40 10 5
Di-6 | 1,965.992| 372,112 | 145.29% 9o | s 10 -
DL=T | 1,965.976 | 372244 | 91.43] 90° 15 1 -
DL-TA | 1,965.975| 372.260 | 76.03| 90° 10 8 -
Spillyay - | SP-1 1 966,113 7L961 | 9LT8| 90" 50 9 4
Powerhouse | Pi-1 | 1966.244| 371998 | 7454} 90 | 50 g 1
e P2 | 1.966.316| 312101 | 127.24] 90" 80 14 1
Penstock DR-9 | 1.966.272| 372110 |105.34] 90° 551 1 -
Intake Di-1 | 1.966.204] 372.3¢1 |150.88 90° | 56 5 -
Quarry Siteass-1 | (,965.879| 372.751 | 199.407 90° 527 - -
Total 25 holes ' 1350.9 190 16
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Table. 6-3 CGHPARISGN OF KAH NGAG DAK SITES
' . ' "l‘opography'.' | Geology
Damsite |Location Width of Ridge - - £2 Foundation | Weathering, Remarks
| ~ Left Right Profite Rocks Fausilttgﬁiti_on 0velbqrden
* Sandstone *Weathered zone
~300 _ - w0 | +Alternation of | of both banks are | - Thick
- NG Z HWL_245.r'ri.. /iﬁ\\_ sandstone and thick
o "ol #om #m ) - : | ) \ \ ' shale * Some |incaments
(EL. 245m) | (EL.245m) ' Gault) are
developed
100
along the river
—~ 300 + Séndstone *Weathered zone Geological investigalion worl
_> HUL 270m -Altérnation of | of left bank is! - Ralher thick finished Lo dale
" o o o |2 y '_ L - Sandstone and thick {1) Seismic prospecting explo
e /. L £ shale - Liineaments across - ration
(210w G 210w | ARy \\\\ _' « Limestone the both banks 14 lines, — 4, 565m
100 ;///’/ Vi ///;E\\ \\\ < X (2) Drilling )
17 holes 1,042.3 m
KWL 270m + Alternation of +Karstic limestone
sandstone and is distributed * Rather thick
o 3 L5k o L shale on right abutment
(EL. Z700) « Limestone » Terrace deposit
are widely dis -
tributed on lower
- part of Fight bank

31 Distance Trom conﬂuen:ce of the Yuam and Ngao river

32 De:Topsoil, Residual sgil and Detritus deposits Rd:River deposil Te:Tervace deposit

ss/sh:Alternation of sandstone and shale  :shearedzone

Ls:Limestone
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- Table 6-4 Quantitative Chemical Analysis of Rock (Nam Ngao Dam)

1/

2/ Result

o 3/ Result
: N B . _ Result of of Nora of Norm
Sample | Localily Rock Type Analysis Calculation Calculation S
- Neo, EE S : - - — Remarks
- Compcsltlon : Com&osition Composition
. ¥ (Wt) , (¥t} ¥ ()
NG 1 Ca0 ¢+ 45,10 | Ca0 . " 8040 | Cal- 4. 09
oDl Hole | - - | Mg0 2.58 | Mg0 5.40 | CaMg(C0s)» 11.80
o1 DRl oo | Limestome | Si0, :3.93 | S$i0, 9,83 | Si0. 9,93
| {Depth: 18 85 Ala0s 2,40 | AlaDs - 2.40.| AlaD, 2. 40
o= 18 95m). - = :
o Total 60,01 | Total 98,22 | Total - 98,22
U HGZ LR CabD: 5183 | CaD  92.60 | CaCl, 91. 43
C o pbrill Hole _ MgD  0.47 | MgD  0.98 | CaMg(CO5). 215
-2 | DR-1- 1 Limestone | $i0, . 3.37 | SiD. : 3.37 | SiD, 337
S (Depth: 83 2 ‘Alz0s 130 4 AlDs 130 Alls 130
- 83, 25m) . : e
BRI Total 57.03 | Total 98,25 | Total 98.25 -
_ NG2 . - Cal 411 | Cab0 . 7.33 | CaChy 0. 26
. Dfill HO]E ' MgG 2,85 | Mg0  5.96 | CaMe{C0s). 13.03
3 iDR-3 | Calcareous | Si0, 69,25 | SiG, -°63.25 | Sib. 69. 25
: (Dentg 35 ?-' Sandstone AlLDy - J2.32 | Al.Ds .12 32 | Alads 12.32
: . Total ' 88,53 | Total 94.86 | Total 94, 86
NG2 Cal. 34.00 | CaD 60.08 { CaC0, 51. 82
Drill Hole - Mg - 0.91 | MgO 1.90 | CaMg(COs}. 4.16 | Solution
4 1DR-T ' Limestone | $i0. 15.00 | Si0: 15,00 | Sib. 15.00 [ocavities are
(Depth:33.0. ' AlzB; - 5.12 |- Alls - 5.12 | AlaDs 5.12 |rare
- 53. 15m) . . : . - :
; Total 55,03 | Total -82.10 | Total  82.10
-NGZ o a0  18.41 | Ca0 :32,85 | CaCO, = 23.32 ,
: Drill Hole I'TAIR L3 | M0  2:80 1 Ca¥g(COs). 6. 13 | Argillaceous
5 -|DR~2 -~ - - Argilla- -8i0; - 53,53 { -SiD: - 53.53 | Si0, 93.53 | band 1n
(Bepth:75_§ | ceous Band | Al:Ds 6.19 1 Al.0s 6,19 | Al:Ds £.19 | limestone
=193 m - :
_Total 79 47 | Total 9537 | Total 95. 37
N62 : Cal - 38.20 | CaD  68.33 | CaCh, 66. 07
Right Bank Mgo 0.9t | Mg0 1,90 | CaMg{€0:). 4.16
6 | Upstream of Limestone | S§i0, 26:96 { Si0, 26,96 | Si0, 26. 96
Dam axis ) AlDa 1,86 | Al.D: 1,86 Al;0, 1. 36
Total 68.02 | Total 99,05 | Total ag. 05
‘NG2 £aD . 43.80 { CadD 7817 | CaCls - 76,97 | .
Right Bank | . MgD (.48 | Mg0 100 | CaMg(COs). 2.20 |Solution
7 {Upstream of lLimestone | Si0, ~5.01 [ Si0. 501 | SiD. 501 |cavities are
Dam axis Al.Da 1,51 | AlDs 1.1 | Al:Ds 1.51 | observid
{Mae Lui stream) " — — -
1 S Total 5080 | Total 85,69 -| Total 8. 69
HG2 Cal 43.40 | ca0  77.46 | CaCls 12,32
Right Bank Mgl 2.07 | Med 4.33 | CaMg{(C0s). 9. 47 | Solution
8 1YUpstream of Limestone | S8i0, 479 | Si0. 4179 | Sibl, 4.79 |cavities are
Dam axis. : At  0.93 | AlaD, (.93 | AlO, 0,93 |observid
Total 51.19 | Total §7.51 | Total 87. 51

1/ N62; Nam Ngao dam site No, 2

NG3; Nam Ngae dam site No, 3

2/ -All Cao aré calculated as CaClO, and all Mgo are calculated as MgCD,

3/ All Cao are calculated as CaMg (CD.). and remaining Cal are calculated as Calls
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. {a) Right Bing

Tah]é'6;5 * Groundwater. Level of ﬁamuﬂgao Dam $ite_” N

fole

No,

E[evationi

RO

 :Ahg1e'fr0m

Horizontal

::Ledgth-

)

'arﬁund@ater Leﬁei(m)_Depth/Blev&tibn ;

. Nov. 20, 1988 |

Nov,

20, -

1988

DR-0

271,

906 : |

7ggg4_“"”

.:35.0 ;:

16,00/

955

91

16,00 /-

25591

DR-1.

271

950

0

90.0

52.40

s,

85

PR

218. 55

DR-2

223

4333..

.‘;90. “77

35,0 -

213,

33

20/

212,63 |

-DR-3

650 -

55.0

e
10.50 -/
900/

171,

65

510 /0

175,55

DR-4

180,

161,

050

_-_.BQ.. :

0.0

200 s

1539,

05

Can not be

measured

DR-5

201

125"

90°

56,2

4% /0

161

81|

5.10

160. 51

DR-6

279,

969

60. S50 ¥ -

60.0

17,00/

184,

13

.95 /

183.78

R-T |

258,

_goz*:

L 90°

100. 0

5070, /

229,

27

52.20

99777

DR-TA

293,

682

90"

27.0

Yo Hater .

: Ho'wqferri‘

DR-8

293.

632

90°

90. 0

14,00/

279,

68

.65 /-

276. 03 :

Q-1

342.

581

90"

5.0

Ko ﬂéter

No ﬂaterru

(b) Léf

t Bank

BL-1

220.

380

90°

70. 0

19.20. -/

201,

18-

19.30 .~

20108

0i-2

302.

412

90°

82.0

Ko Wéter

No Hater

pL-3

202.

043

75.0

30.60

171

44

31.30

170. 74

DL-4 ™

254.

454

2.8

.85 /

219,

60

w0

918, 45

BI:_4A

223,

973

9.0

- No Water

Ndlﬂafét '

BL-6

309,

496

76. 4

56.50.

253,

00

5880

250,70 |
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Table.6-6

COMPARISON OF MAE LAHA LUANG DAH SITES -

Topography

i, Geology
3 _ _ =
Damsite |Location S 2 Foundation Weathering Remarks
' - Profile - Faulting, Overburden
: S Rocks Alteralion] -
« Shale «Two faults extend Geological invesligation work
-Célcareous Saﬁd- across the river finished to date
S : _ * Thin
stone, Calcareous | + Soluble 1imestone (1) Drilling 1lholes T45.5 m
NEA - B.5kn Shale, is distributed
| « Limestone from upstream
* {upper part of to downstream
left bank) on upper part of
{eft bank
N 5 - Caicareous - Weathered zone
_ o _
—zoo——vfgizz Schist - is thin. * Thin
S .
' B ¥ - Quartz Schist
No.d 6 km : _ : :
; - Quartzite
100 rd 7 rd
Sffji;/// * Sandy Limestone
| ? * Limestone
Lo
: Geological investigation
- Calcareous Schist - Strongly weather |  Rather thick, :
f work finished to date
- Quartz Schist, -gd zones are especially at
_ {1) Drilling 25holes 1350, 3m
- Quartzite, distribeted on upper part of
No. 5 5k :

+ Lalcareous Sand

-slone

upper part of

both banks

both banks

1 Distance from confluénce of Lhe Yuam and Moei river
322 De:Topsoil, Residual soil and Detritus deposit Rd:River deposit Te:Terrvace deposit Ls:Limestone
Sh:shale Ss:Sandstone Sc:Schist, Quartzite, ete
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Table 6-7  _duaﬁtitati§e

Cheﬁical Analysis of Rock (Mée Lama Luang Dam)

pal

6 - 33

i T |2 Resili 31 Resuit
Coodbo b | Resultef | of Norm - of Norm _
Sample; Locality | Rock Name | Analysis “Calculationy - Calculation Remarks
No.. ..l . - Composition | Composition Composition
S x| %Wy % (i)
s e Cad . 10.20{.CaC0; :'18.20| CaC0, =  10.35:
: Drill Hole} Calcareous | Mg0 - - 3.16| MgC0,  6.61 | CaMg{CO;), 14.46
"9 | DR-6 -~ - | Sandstone |S$i0, 62.30|Si0. : 62.30| Si0, 62.30
{Depth:32.10- | A120,  3.87| Al.05 - 3.87| A10, 3.87
= 32.20m) Total - 79.53 | Total 90.98} Total 90.98
NYS. 5 Ca0 :0.20]CaC0, 0.36]CacO, - = -
-~ ¢ Drill Hole| . . | MgQ.  0.19| MgCO; 0.40| CaMg(CO3); ©.76
10 | DR=6".- |  Sandstone | Si0, . 87.10|Si0;  87.10 Si0; 87.10
(Depth:39.65 Ala0,  5.10 [ Al205  5.10 Al,0, 5.10
~ 39.85m) | . Total "92.53 | Total 92.96 | Total 42.96
o |wvs a0 12.30| CaCO, 21.95] CaCO, 8.44.
“ 7 ['0rill Hole| Calcareous | #g0 5.44 | MdCO,  11.38 | CaMg(CO3). 24.89
Al DL-5 : Schist 510 47,20 Si02 . 47.20 SiQ, 47.20
~ “{(Depth:27.75 . | A0,  4.36 | Al20,  4.36 | Al20, 4.36
- 27185m) Total 69.30| Total 84.89] Total : 84.89
NS Ca0 ~ 37.40 | CaCO, 66.75| CaC0, 63.72
" | Right Bank .| Mg0 - 1.22] MgCO,:. 2,55 CaMg(COs); 5.58
12 | Downstream ) Limestone | Si0, -~ 14.10] §i0; 14.10] Si0. 14.10
-1 of Dam axis : Al1.04 2.861 Al.0; 2.86 | Al.0, - 2.86
' Total 55.58| Total 86.26 ]| Total 86.26
1/ NYS; Mae Lama Luang dam site No.5
2/ A1 Cal are calculated as CaC0; and all Mg0 are calculated as MgCO;
3/ A1l Mg0 are calculated as CaMg(C03), and remaining Ca0 are calculated as CaCO,




Table 6-8 Groundwater Level of Mae Lama Luang Dam Site

‘ fole

_No.

o _(m)z

Elevg{iqq_

:;Angle from.

L ,Hbrizontay_

f;ﬂﬁ@dﬁﬁw{tey_ngel(mj'ggp{hxglgyaﬁionzr:.

[OE

 Nev. 21, 1988

© Reb,

21, 1981

DBR-1

1768

- 90°

15150

/. 125. 49 %

DR-1A |

QURL

'”1_790;:: =

70,0 |

TR

pr-2

133,96

S50 |

2100

—1

-y 112.35 |

DR-3

88.99

w0

' ;40.6"

- 90,

55:1)('-58.

i

L?fDD'

/o |

DR-S

120,73

B

A0

36

0/ 8

33

3800

/BT

936.59

g

50.0 |

No Water

o

Water

110.30

L

50,0 |

20,00

/786,30 |

72. 51

.9p°

500

7251

166. 49

80°

10,0

4,

05/ 119,

TR

1700

119, 49

126. 76

50. 0

- 26.

8./ 9.

87

C28.80

97,96

107.94

o0

450

16,

sp'

91,

14

Cagmo

84,24

99,28

'.Kgb-

60.0

21,

70

1.

58 I

21,65

17,63

201.93

90°

19.9

34,

90

167.

03

35,05

166. 88

145,29

90"

50.0

T

NININ NN NN

104, 24

76. 03

90°

40.0

81.73

90°

50.0

12.

00

79,

73

1230 /79,43

14.54

90°

0.0

.90

69,

64

21,41 7 47,07

127,24

90°

80,0

25.

20

102,

04

5. .40 /

121,-84
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