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LOCATION MAP OF RAINFALL AND RUN-OFF GAGING STATION
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FIG. A-2 (1) HYDROGRAPH OF WANG HEO AND BANG SAPANHIN
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FIG. A2(2) -HYDROGRAPH OF WANG HEO AND BANG SAPANHIN. _
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FIG. A3(1) -

'RATING' CURVES OF KAO KEEP SAMUT AND WANG HEO

- ON SAI YAI RIVER
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FIG. A-3(2) . RATING CURVES OF KAO KEEP SAMUT AND WANG HEOQ
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FfG./A—4 (1) * - RATING CURVES OF BAN SAPANHIN ON HANUMAN RIVER
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FIG. A-4(2) . RATING CURVES OF BAN SAPANHIN ON HANUMAN RIVER
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FIG. A6 CORRELATION BETWEEN ACTUAL AND
CORRELATED MONTHLY RUN-OFF
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Effective Monthly Raintdal] of
Wang Heo in mm,(Y-1)
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FIG. A-7 CORRELATION OF EFFECTIVE MONTHLY
RAINFALL
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FIG. A-8 REGRESSION CURVES OF HYDROGRAFPH
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FIG. A-10 DAILY RAINFALL AND 3-HOUR-INTERVAL
HYDROGRAPH OF WANG HEO

July. 1-15,1965
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Sept. 1-15, 1965
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Oct 15,1965
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FIG.A-10( Continued)
July. 1-15, 1966
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FIG. A-10{ Continued)
Sept. 1-15,1966
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FIG A-10{Continued )
Oct.1-15,1966
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July. 1-15, 1867

FIG A-10 [ Continued }
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FIG A~i0{Continued)
Aug 1-15,1867
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FIG A-10( Continued)
Sept. 115, 1967
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FIG. A-10( Continued }
Oct.1-15, 1967
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PRECIPITABLE WATER DIAGRAM

FIG. A-12
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FIG. A-13  SEASONAL VARIATION OF SEVERAL FACTORS OF
PROBABLE MAXIMUM PRECIPITATION
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FIG. A-14  FLOOD HYDROGRAPH IN PERCENTAGE TO FLOOD VOLUME
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FIG. A-15  CORRELATION OF MAXIMUM DAILY RAINFALL BETWEEN
WANG HEQ AND AVERAGE OF KABINBURI AND
PRACHINBURI
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FIG. A-16  MAXIMUM DAILY RAINFALL FREQUENCY

OF WANG HEO
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TABLE A-4 Maximum 12-hour persisting temperature in
Centigrade at Prachinburi

Year Jul. Aug. Sept. Oct.
1951 29.4 29.9 29.7 29,2
1952 29.7 29.0 29.1 28.9
1953 29.3 29.7 30.5 30.2
1954 30.3 29.8 29,2 29.4
1955 30.2 31.0 29.8 29.8
1956 30.3 29.4 29.8 29.6
1957 30.8 30.1 29.5 29.9
1958 29.7 31.2 29.7 29.8
1959 30.3 30.6 30.1 30.5
1960 31.2 30.3 30.4 30.3
1961 30.5 30.5 29.9 30.4
1962 30.4 30.4 30.4 30.6
1963 30.6 30.3 30.4 30.0
1964 31.2 29.9 30.8 30.2
1965 30.9 30.9 29,6 30.2
1966 30.5 30.1 30.5 30.6
Maximum 3.2 31.2 30.8 30.6
Maximum

at 1000mb  °>1+3 31.3 30.9 10.7
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TABLE A-6 Main daily rainfall in past 16 years

Unit : mm
Date Prachinburi Kabinburi Average Wang Heo

July 24, 1952 66.6 - 66.6 * 73.3
Aug. 23, 1953 49.7 35.0 42,4 -
Sept. 29, 1953 49.5 42,2 45.9 *  50.5
Aug, 4, 1954 67.0 40,2 53.6 -
Aug. 27, 1954 18.0 99.3 58.7 ¥ 64.5
July 8, 1955 5.4 123.6 64.5 71.0
Sept. 15, 1956 11.7 105.0 58.4 * 64,3
Sept. 21, 1956 74.6 27.5 51.1 -
Sept. 26, 1957 17.5 65.2 4.4 -
Oct. 6, 1957 89.7 49.7 69.7 * 76.7
Sept. 1, 1958 39.0 95.3 67.2 * 73,9
Aug. 29, 1959 37.2 70.8 54.0 ¥ 59,3
Sept. 5, 1960 T4.4 23.1 48.8 * 53.6
Sept. 24, 1960 38.2 43.2 40.7 -
July 25, 1961 142.3 55.4 98.9 * 108.5
July 18, 1962 66.6 85.5 31.1 * 89.2
Oct. 25, 1963 70.6 - 70.6 * 77.5
Oct. 3, 1964 - - - ** 06.8
Sept. 29, 1965 - - - 65.8
Aug. 17, 1966 - - - 193.8
Note:

{1) * Wang Heo Rainfall = 1.1 x Average Rainfall
(2) ** Kao Keep Samut Rainfall



TABLE A-7 Maximum daily rainfall in year at Wang He

No. Date Raintall (o) Remarks

1 " Aug. 17, 1966 ° 193.8 ¥  Estimated on the basis of

2 July 25, 1961 108.5 + * Kabinburi and Prachinburi maximum
3 Oct. 3, 1964 96.8 **  daily rainfall, employing a formula
4 Aug. 16, 1967 95.0 as follows:

5 July 18, 1962 89.2 *

6 Oct. 25, 1963 77.5 *

7 Oct. 6, 1957 76.7 * Rw=1.1Ra

8 Sept. 1, 1958 73.9 % Where:

9 July 24, 1952 73.3 * Rw = Daily rainfall of Wang Heo
10 July 8, 1955 71.0 * Ra = Average daily rainfall of

11 Sept.29, 1965 66.8 Prachinburi and Kabinburi
12 Aug. 27, 1954 64.5 *

13 Sept.15, 1956 64.3 *

14 Aug. 29, 1959 59.3 * ¥%* Kao Keep Samut

15 Sept. 5, 1960 53.6 *

16 Sept. 21, 1953 50.5 ¥

TABLE A-8 Return period of maximum daily rainfall (R4 )

of Wang Heo

Return Period Hazen-Foster Type 3 Gumbels

in year method méthod Average
mm mm mm

2 80 80 80

120 120 120

20 165 159 162

50 200 188 194

100 220 210 -215

200 260 230 245

1,000 330 280 305

10,000 363 354 359




TABLE A-9 Return period of peak flood and total flood
volume of Wang Heo

Return Period Peak Flood Total Flood Volume
in year (Qp) (Qy)
) % Cc.Mm.s. 1 106 cu.m
120 16
20 180 21
50 260 26
100 300 30
200 390 38
1,000 580 54
10,000 770 70
Note:

Qp= 3.54 (R4 - Loss Water } +30 {c.m.s.)

Qv= 0.295 (Ryy — Loss Water ) +8 (109 cu.m)
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TableB—4

Hole Location Length of | Thickness of Division
name hole (m overfurden (n)

A Intake 200 4.5

B Headrace tunnel 40.0 .0

C ” 5055 4.7 3

b " 300 6.0 NO. 2

E n 40.0 8.0 Power

F Surge tank 1521 1437 Station
a Pens tock 11.0 5.6 5 7

H Power station 150 57

J Intake 18466 542

Ki Headrace tunnel 1522 122

K2 Surge tank 815 405 ND. 3

L Penstock 130 70 Power
M " 1535 385 Station
N 7 15.2 9213

o Power station 150 507

r ND.3 Dam 1538 8.9

Q " 15.0 3.0 Dam axis
R pi 1532 4.1 2
Totai 534804
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HOLE S-2 {4=1)

.

¢

108

2

0-56 Tep seht
56-106 SANDSTONE, Igh! brown to

brown due lo weathenng, fine groned,
soft

Core broken In stihs
Bedding spoced 15 to 20¢em opart
82 ond 35  Janls dip BO"

72
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HOLE §-3 {£ =1}

4734

Ta

0-473 Tep sadl
473-49 SANDSTONE
weathered
49-63 No core
63-74 SANDSTONE, reddish,
wealhered Bedding spoced 3 to |5¢m cport
74-10 3 SANDSTONE, light brown due fo
weolhering, sofl

80 CLAYSTONE veneer, 10cm wide

feagments

10 3-1265 SANDSTONE. grey , fine grained,

well cemented, fresh
Beddwng spaced 5 to 20 cm gporl
1265-1482 SANDSTONE, Calor 15 reddish

due fo weolhering In upper porhion ong varies

fo grey n lower

In generol
140 Joint dips BOT
142+ 146 No core

fire graomned ., well cemented

SYMBOL AND ABBREVJATION

®/ Gore boring DH 1
L Angle of core boring hole
iy Vartigal

HOLE S-4(c=1)

¥ 6040
0-40 Top seil
40-88 SANDSTONE, lighl brown,
fine growed well cemented, generatly
fresh
40-§55 pebbly
a8-91 CLAYSTONE
21-9 36 No core

HOLE S-5(c=1)

on x_60%

Q-30 Top sot

10 - 814 SANDSTONE . inlerbedded

with CLAYSTONE veneers,

light brown due 1o weothering,

well cemenled

Bedding spoced S to10cm apart
T70=-72 Na core

R
o5

o 2am
{PLAN, PROFILE} om
° USECTION a-a)
| 10m
{SECTICN B-B L0G)

HOLE S—6 (L=.1}

s » 5960
0=-40 Top sod
40-90 SANDSTONE
;" ,40-60 reddish cue fo
- ‘wealhering, fine groned, soft
& . Cote 10 sticks
. 60-75 grey. well cemented.
PN T72-75 pebbly
$0-farsw] 75-83 interbedded thin

”»

beds of CLAYSTONE, reddish
fe brown due to weathering.
soft

B83-30 Nocore

90-95 purple, fine groined,
well zemented, hoving
CLAYSTONE on the fop portion

HOLE 1{L=1)

om

an

sas

v 5899

Casng____
/

Cosling dall

Decomposed SANDSTONE.

520-545 White clay

545 -1160 Momnly SILTSTONE ,

with thin beds of SANDSTONE
545-620 Some what clayey
G.20-1160 Moderately fresh
but somewhal saf!

1160 -2000 Mainly SANDSTONE,

maderately fresh, fine grained,

greenish grey
Core broken inlo piecas or

grains due fa qir-sicking,
1700-1860 Inlerbedded with
few omount of checolale
colored SILTSTONE

HOLE 2(£=1)

am

=5835

Casing drill

85-188 SILTSTONE,

qrey to green, generaily
soft

Core broken mi¢ pieces

- or groms due fo or

- slaking
650- 80 Cloyey
bearing SANDSTIONE

{- 1ragments in port

- 18 8-200 SANDSTONE,

ry medium graned , fresh

HOLE 5-7 (L=1}
» 593

a0
38 o

a1

0-40 Top sal

40-45 SANDSTONE, weathered, loose

45- 55 No core

55-100 SANDSTONE
55+ B7 reddish fo highl brown,
wegthered, intercalated clay
veneer 20¢m wide on the battom
B7-9% No core
91-100 SANDSTONE, hight brown,

|| AN

fine growned. well cemerled

FIG B-1

NAM SAl YAl No2 ANDNo 3 POWER STATION,
LOCATION AND LOGS OF CORE BORING
IN No 2 DAMSITE AND VICINITY (1-2)




i A { 3 ] 2 - | :
HOLE 3 HOLE 6 HOLE 9 HOLE 12 HOLE Q-1(L=1)
[
om v 5625 om » 560 ey X2 62 o * 576 62 " ¥
fns.lm_ 3 Casing cnll 72 casing drinl - Casing drli|, 0 -36 Top soil.
71-300 SANDSTONE. w : 30104 SANDSTONE. ] 70-121 Malnly SILTSTONE, . T85-17.36 SILTSTONE. "{ 36+ 24 0 SANDSTONE
: TI71225 very fine graned, * medium qrained, fresh, A devaloping  horlzontal eracks, v .f generolly f{resh, compoct, 2:-.35 36-77 Light broww, sofl
- somewhat unwetl cemenled, * well cemenled, compoct B80-85 & L10-115 Cloyey, 151-1736 Somewhat tlayey s Upper ond lower portions are
o -~ Stolnd jonts ore spacing, * | B65 SHALE, Tem thick o due fo d ilion . Core i broken wlh light N weothared cobout 50cm in sphere
. 2016 TOcm. avergge 40em *| 952 ond 955 Cooly film. =1 12 1 - 200 SANDSTONE, e blew of hammer . \\ 44-49 No core
" 1225 Grushed zone, Scm thick, w| "} 104202 SITSTONE w | —| fresh. moderately wd =] 1725-1736 weathered, pointed, satt ,,_g 77-104 lght grey. fine graned
N herizontol = | 104+-170 Frash ond firm . | sound 1o sound = 17.36-20.0 SANDSTONE, '—_-< rother soft
BT 12.25- 250 medim groned ~=| 1215 Jont with eloy him I 121-166 Manly - medium grined, sound > 104~-109 No core
qenarally well cemented, pola =] 29-191 Core cut n Sto . fine graned - 1B55-190 Goorse groined N 109« 1B.0 light brown, rocther sott.
. grey. cooly lomina in port = KQem,  due 1o jonting. . 166178 Medium groined 131 3= 190-192 SILTSTONE, wealhered BT core in sticks
21 55 daork grey SILTSTONE. wal="1 158 cloy, Sem thek, . 178-120 Coorie groned, - 19,2 Cloyey ond jtinled in sieep 14.6 GLAYSTONE, 7Qcm wide
. 20em Ihck <] wo-202 com @t m 15 190-200 M i e N - No tor
| . ledium  grgined. angle, Sem thek . 167T-171 No tore
. . clayey, trioble, . ot -
. 21 90 SILTSTONE ayey. frigble 2 =] o 25cm m-_.l I 2 . 180~ 24 0 light grey, scmewhal
- 40cm thick 18 05-1815 No core N wealhered, soft
== 1815, cloy, Tem thick. e 189 Cloy
. 20 05-2095 No core HOLE 10 “§§ 189 -205 Nocore
. 20 95-224 CLAYSTONE « GI5 216 - 220 No core
hardly joinled, cloyey BT o054 Top sl - 230 - 240 Interbedded weothered
. 224-300 Mamly SANDSTONE, | 54-755 SCLAYSTONE. dark gray. - CLAYSTONE
. with thin b’:dds of SILT'STDNE fresh. Core In sheks - 235 236 ND core
w— well cemenled, compadl N 3 A= -
2435 tloy. 15em tck sadz] 755-85 Almost no core. HOLE 13 zf‘mh 300 CLAYSTONE, dark grey.
2863 SILTSTONE, jointed. | .| 887100 SANDSTGNE, light grey 569 71 "
HOLE 4 HOLE 7 by T foefo medlum gained soft, o 'c o
550 i with cloyay thin bed of the top . aseg drill,
am x- o =377 13 o Core In slicks 931- 300, SANDSTONE wilh
! Cosing  dnilt Cotang  drill ? :
E o NN 100°1025 Na core -§ thin lamina of SILTSTONE.
155- 1180 SANDSTONE, 65-254 SILTSTONE, [y immm -1 93-9T7 Weolhered
N mediom  graned, well cemented beortng fine growed SANDSTONE - 1025-124  SANDSTOKE. brown 101 SILTST lem thick HOLE Q-2({L=1}
. R -| o nght yellow, medwm grained, - 1 ¢m ihic
155°1 90 Yellow, due to walhening . h some parts. soft - 16E-118 SILTST wagthered y
- - Ly T - - Ll - o=
) 478 '483 No core, due to ciosely =—] 65-99 Core recovery 18 very poor i 109 Joint dips BO° 332 1175 cloyey, Sem itk 0-35 Top el
== pinted - Some SILTSTON s broken or 244129 Cloy, SOem thick ~. 132 - 146 SANDST medium 3531 2 Mostly SANDSTONE
1 836-869 SILTSTONE, dark grey o' {=—| crocked due b or-sioking {- . ’ ined, well cemented - -
e | w — o 129-243 CLAYSTONE . qrel . ce . “ 35-50 yellow io brown, medium gromed,
. | B8O ond 910 Cooly melerial WE gt wih cloy film, - ’ 7] 209-221 SANDST coarse - t
ut= Ng-144 SILTSTONE - dips of 60F gresmsh fo dork grey. fresh - M weathered
* N = Com in shcks, o qrtlnad, with evoly loming T S0-6B light grey tc yeilowish brown,
- moderately dresh, dork grey —| B8 Horzontol point, wilh cloy film 203 d—z] ' T ed 15 ko 20 . 8 ) the botk
- Bedding dips of 45° ~ | 204 Minor touit, 2 fo 3cm ik 3T27] 243-306  SANDSTONE, brown, Sl 0 £oem medium grokned. occunng clay o e botiom
- ' v - 2% 32, dork grey SILTST 6B8-72 No core
wat—| w2- = . . fine groired, compacl, inlerbedded . wo .
T 1827143 Hardly erushed, 10cm thek dips of BO - 10 em ek 72-185 light medium grained
R 1 3gr . with thin heds ef CLAYSTONE. 0l - . ght grey. me grasned,
.| ma-300 sanpstone, = | 209. Cloy fim dips ot 30 . = . fresh  Core 1 shicks
medam grained, with then beds of =] 251-254 Sileep ongled gouge . 245 Jont dps 90
wd - 20 wo . 300 Jant dips BO* = .| 185-195 SILTSTONE bond
SILTSTONE tn part, fresh - 24 5-27% SANDSTONE. — . .
] =1 *| :06-350 SANDSTONE. qrey - 19 5-230 interbedded  SILYSTONE thn
W1 -1 152-153 sheeted borzontal = fine graned, compact . * ” - . bands, hght grey, well cemenfed
: SILTSTONE, clayey = | 275.30 0 Interbedded x| [t fomedium groined, compoct, . 24 0-27.0 e esh
. I - 3 L]  inferbedded with CLAYSTONE vereers - YN 0 medwm  groned, fresh,
77 Crushed clayey bend, Bem thuck el SILTSTONE with SANDSTONE ., 5 10 10 . . | PTO-3132  ligh! grey, weathered
* | 23 clayer seam, tem thiek. . moderately {resh 3; p “::m"ci"' - LA SN '
* | 203-237 Beormg SITSTONE am_t E 0 L A
= patches or thin beds i part 7] HOL -_\
W' 205223 Froble ¥ = o » €15 .
286-287 Broken core 0-515 Top soil .
| 515-56 CLAYSTONE, pnk due fo weathenng. .
HOLE 5§ HOLE 8 °| 56-313 SILTSTONE, green to dork grey, o
o= —» 560 om x 579 87 oo fresh, Core in sticks 0 - _\
ol Caslng drill = 101 Jomnl dips 60°
- 20 -144 SANDSTONE, 45-72 Cloy wilh =i 31.3-350 Mainly SANDSTONE, tight brown,
. | medwm groned, mosshve. o5 {—_| SANDSTONE trogments . - tine grolned, compoct, fresh, occunng .
« | with tho beds of SILTSTONE in port 7| 72-29 SILTSTONE, 1 -] SITSTONE thin bed at the tap .
. 83-84 SILTSTONE, sheeted complefely decomgmted - Coe 1n sticks .
_..| ond froble, broken into B 03-8 66 No tore, - 32.0 Jont dips 45°
wd .| heizontal = 99 -2505 SANDSTONE, macerately fresh, most - 330 Jomt dips 60*
. 594 -100 Ccarse groined ® | ot core broken insabshcks - 3138-342 Ne core
A 142-144 SILTSTONE * | to pleces _
. 101 - 102 Hardly jonted
L. - SYM
wat=tal - 159-161 No coce = 4 118
_7| 144-196 SILTSTONE. wal | 165-166 Ho core L Angle of cove boring Male
-] maderalety sound Core cut It 1T2-177 CLAYSTONE
nto piece fo sub-shcks wd. | 178-179 Nocoe = L vertiea
193-196 Crocked with . 200~ 257 Compoct - FOLE G-l and Q-2 ore bonng wn quarry sile
* chayey materials in some . 22 3 Clay, | em inick -
==} 196 - 301 SANDSTONE, * | 25t- 2783 Inlerbedded - FIG. B-2
o | interbedded with SILTSTONE 1=~ SHALE ond SANDSTONE »{=
[t SANDSTONE. fresh ond sund t-| Some SHALE s sheeted Lok e NAM SAI YAl No.2 ANDNo.3 POWER STATION,
*1 SILTSTONE, somewhat mi="1 37.4 Cloy 1cm thick . LOCATION AND LOGS OF CORE BORING
o weathered  Core cul inta ol ] 2783 - 300 Unintpecled. = IN No 2 DAMSITE AND VICINITY {2-2)

pieces to frogments




4
I 3 | 2 | 1
HOLE A HOLE ¢
- x z om . HOLE G
0-65 Top soil 0-473 Top soil -
~ 1 65-7T6 SANDSTONE fragment, 473-74 SANDSTONE ; reddish brown, o= 0-565 Top sall
76-175 SILTSTONE; gray. massive, massive, <110 SILTSTONE b
ceveloped finm cracks ond broken a1 66 Joinls dio 75°- BO® lrregular, 55?} SANDST NTON tterbaded
In pleces In tome ports : close :;‘rah medlsumo iE tine Ined
" 10t Crushed clay seom Q2¢m * | 74-120 SANDSTONE: grey. fine - e ne=gialned,
T wide, dip 30° qroined, miceceous, maossive, [~ ] e _‘78
- 109 Joiits wilh sfichenside aip 3035 .| verytard, some paris show slip = 905 o c:"l"’“
D = 131 Zone of closed joits 35cm . claovage of skity loyers L} Lore broken
_ wide, loint space 2-4cm, ot s ] 78 Jonis dip 85"-90" irregular,
- dip 45% BOY frrequiar with some - vough surface, no cooting "
= colclle  cooting. . . .71 120-280 SANDSTONE Interbedded
_ 14,1 Joints with slickenside dip 30~ 35, - wilh SILTSTONE beds
-~ 148 - - v 35 _+7|  SILTSTONE . raddish brown with .
'“-E 153 - . » 35 . greylsh Qreen in some parts, HOLE H
'“'_‘ 14.7 Mony small fragments of - massive. .
o= | carbonoceous matter 10cm wide - 132 Jolnls with slickenside dp 40™50" YT Top sou
175-185 SILTSTONE ceveloped A 120-154 Core of 15 {0 25¢m 182- 57 SANDST boul
flne crocks and broken |n|plecas - long 255_255D CSEEI oulder, k
of Q5-1cm in size - 166-199 Corect 4 [0 9 cm 368- 570 Core I‘:\:: NoH PROFILE -
— 181 Jonl with sichenside Sp 20%; 35, _ long 57-150 SILTSTONE 150000 1_1 000)_ 1305 ]
t9g . - + 30-35 -] 199-230 Core of 6 lo 20 ¢m 57-70 De N Level ) 500
. . L composed
76-200 Core in preces of 10-20¢m . tong 70-BO Core loss :
I T -
ong _ zs&gzao Ccore of 2010 30¢m B0-968 Grey, fine~grained, ]
e = massive. some micocecus ¥
A . [ Ive,
sh::l;:smm-: grey, mosslve , very 968-1149 Core loss HOLE Lo 403-
HOLE g 263 Jaints ep 70, rough 1149-150 Grey, fine~groined, N - HOLE O . ]
o _ surfoce, close massive <7 0-672 Top soll -
0-70 Top soli, 280-3055 SILTSTONE} reddisn .| & 72-70 Boulder |SANDSTONE ) on * J
-] 70-94 SILTSTONE . reddish brawn, brown and grey. mossiva. hard - | 70-848 SANDSTONE; grey, fins 0-37 Top sl "DO:
c tine groined. mossive core mostly In 20cm long . grained, mossive, hard | 37-414 SANDSTONE boulder TWS 169 00 -
©75% 5 HOLE J L~ Core of 15 16 20 ¥ | 414-478 Cors 1oss 5 169 00
Broken in pieces when dr 280 Jolnls dip 40 mooth close : o cem long -
e o ok SANDSTUNE. 2 742 Juint ¢lp 8G-85, opensg 44T 4 78- 507 SANDSTONE boulder WS 17250
» . A
tol=— 94-170 SILTSTONE Interbaded with HOLE E T 7 o592 Ter sl WIS pig.gnyom S700M: R scr:a?:.i?un\s‘:?;i:-?”: tve. ot ]
- . T 48-920 Core loss . + Massive. har
| sanosTONE o . 542- 675 SILTSTONE, reddish brown, | 920-130 sILTSTONE . 507-110 Core of 25 to 30cm )
= SILTSTONE . grading to very fine G-80 Top suil LiMONITE slained of all crocks -7 e SANDS'ITngE intarbadded . Toag
| SANDSTONE ore of Sem | T b .
— Broken 1n piees when dry o 80-102 SANDSTONE wilerbeded with sa2—] 525’_'723 Corn ':: IHJ-"'—.-J SILTSTONE, dark grey massiva, . 805 Jomt dip T0° opened Olem HOLE R
_-{ 170-300 SILTSTONE inlerbeded with || SiLTSTONE $R3=5 708-130 SILTSTONE. grev. massive developod {lna_ cracks : louah surface on x
| very fine grolned SANDSTONE 1 1o drey. medum gralned, massive “=|  bortly devaloped tine cracks ond 101 Joint dip 75" smooth surlac, . 110-150 core mastly more D-412 Top so
7| 170190 Redeish brown, fine 102110 SILTSTONE . 1ight grey or = | Eroken in pieces close. clean ol * ] than S0cm tong, 412-68 SANDSTONE , radsish brown
" - groined, massive N ::“ sh drown, tie grained, very ] 73 Crushed zome Scm wide, 120 Crushed clay seom Olem iz to yallowish brown, with ctegr
AT 184 =190 Core broken in pi = . Cors of 10 te 20cm lo [T Suertr groin, mossive
T 190-247 Greyish. '|n=-°:u|r:dp:'ce‘ ez 4] HSOA'Niasiosr:é-TSTOHE Interbeded with — :‘;:TI:?:C:‘ITV ond crushed ™ . Core mesty in 40em long
i massive b T - - IS 68-722 SANDSTONE sf
- Core broken i pleces f - Sem _ ”0-:32 Reddish brown, fine - | 3%933;’;‘1};_1; ;5 7d. HOLE P Em oz sannsto E strongy
S 247-27.0 Grey. some miotetus Ay ?ru ned, very s‘:" grading - 114 Crushed seam QS5cm HOLE M om x. ;| 722-799 Core loss
- 266~ 270 Broken  $mall - e, oy SANDSTONE -] 130-1866 SILTSTONE 0-622 Top sl + | 799-1532 SANDSTONE , light grey,
T preces - 3:‘:;,,',5(,0 Reddush ":r’;"‘ fine = Core of 15 to 30cm fong on 0'3 Pra— -| e22- 89 Core loss . with wwreqular taming of SILYSTONE
et . = » Massive, en . P - - 0P 3o 89~ 101 SILTSTONE , reddish b N B4 58%
LTl Fmeene YR fine-gramed. = Pieces when dry 157 oonts dip 60-65 irrequiar, - | 385-8.20 Moshy SaNDSTONE o grey. massive , broken porlly : B9 Jouil:: :.I: 33; o
. 32 0 Broken In smoll preces -] 180-200 Maslly grey, some reddish . wli SANDSTONE , reddish brown, fine az in pieces wal” 125 Samt g Bo;_éggcl:r:lcr:‘c::ur
- 380-383 Broken n small - brown, fine-grolned, massive, N fo medium gmined Core broken in smatl frogmenls, opened 02em
8 - Preces e Horizontol broken n pieces when . SILTSTONE , greyish green, massiva. avergges 1 or 2em
- - dry HOLE ¥i . cloysy rich n parts 1] 101-1538 SILTSTONE . greyish
By -7 200-290 Grey or light green, fine- . el o Core of Bto 20em long =7| creen. messice, hara
. .| grained, massive 0-723 18 nn,§ 82-966 Core loss ={  Core moslly In 30 LEGEND
- X - o 30il . _ ¥ In tm long
- - | 286-307 Lighl grey SANDSTONE , 722-80 SILTSTONE . recdish rown "nI2=) 966-986 SILTSTONE; reddish brown - 11 9 Joints dip BO% 85" irrequior,
- =] fine-grained, mossive BO-B7 Core loss =l 986-1075 Cors foss J-‘ open Ofem H .‘5“3""'"
- meg=—1 307-400SILTSTONE inferbeded wiln "| 87-115 SILTSTONE devaloped fine 10 =] 1075-130 SLTSTONE, reddish brown YR 15 3 Jowt dip 85°, smaath, clay [T (Borea) SILTSTGNE
7 . SANDSTONE k i - mossive, develfoped numerous fne vaneer
“e HOLE O BT  Grey, fine - groin m cracks. grey. maisive sl =l cracks
L K ¥. greined,, mosvive 15 Core of 5 to 15cm long . Eoulder or SANDSTONE
o x = 893 15-121 Core loss 130°1935 SILTSTONE; yeliowssh grovel inferbeded wiih
0-80 Top san By ar - 121- 1522 SILTST(;NE‘ hara brown. very fine gromned. massive, HOLE @ SILTSTONE
- - . herd )
60-78 SANDST . b . " - ®, ] b
] il .orieim::l;"::;u;:“ B uy l2=5|n.::|.nlc:18[zn50 smooth, Core of 12 1018 em long o » Iml Core loss Frogtured port
o sendy clay - B 0-30  Top soll —
00 4—1 Core of 10 lo 25an loog ] B 104—] 30-|‘50 SANPSTONE N
- | 78-130 SaNDSTONE, grey, massive,  *0ad T = HOLE N T Mokt grey. fina-graned. DED SANDSTONE Banng {plan}
. hard, inferbeded with silly clay s ¥ . with clear guarlt graina,
. ond SILTSTONE 0-78 Top so : massive. very hard
. 82 Partly sheor-grushed zone HOLE F 78-913 %os'o.l loss . gge m[alnly more fhon
. 10 em - N . cm long
- | 130-140 Core of 10 1o 15cm 1ong e x HOLE  Ke e 32 SANDSTONE interdedded . 36 Joals p 407
. No joini 0-1437 Top soll ca ;'"}s‘?rc’;;gm”": : opened Glcm, cleyey
21140182 Core of 6 to 70cm long 1437- 1521 SANDSTONE ; grey, 0-405 Top soil 105-109 xteoma massive . 547 Jont dip 40°%
N .| 1682-210 SANDSTONE : ceddish brown. medium  gralned , massive 405-47 SANDSTONE , yallowish ] rTsToNE Y eothered . close, clegn
- maossive, developed numerput brown, Fine gramned, mostlve ..,_Z . 81 Crushed cloy
X fine tracks i 47-485 Core loss — SANDSTONE, reddish brown, 30 teom 0.2 cm
*f Core of 5 1o 15¢m long %; ] 985-60 Core moslly In ZOem fong - :,L“,':, 1o mediam groined, massive, 90 Jaint @ip 40"
: 170 Crushed cley seam, O2¢m L= 60+ 655 Cors lous = . smooth, clean -
. associoted with zone of close o 655- 682 SANDSTONE, fine groined, E l;':_ 103 Core mostly in 15¢m long 110 Cloy seom Olem F16. 8-3
. spaced foin) 20cm wide Y Siickensids dls 30° el = s0 ;:?m:m moslly more than 120 Jont eip 40% NAM SAl YAINa2 ANDNo 3 POWER STATION,
+| 210-300 TONE . Jfine- chkensids dip smooth, cleon
] B avive  DSTONE . grey.fine- grined 689+ 725 Cors o 136-152 Core of 10 o LOCATION AND LOGS OF CORE BORING
D] Core of 30 to 50 cm tang T 725- 615 SANDSTONE Intarbaded 20em long ON WATERWAY
- 27 3 Joints dip BO™ 85, irreqgular with madlum gralnsd SANDSTONE.
“__._I porous
:
\\ 4 I 3 i - 2



3 | 2 | 1
HOLE AA{L=1) HOLE BB({L=.1)
S i oam .
o= 0-62 Top soil 0-68 Top sol 7
"| 62-100 SITSTONE. reddish brown, .| &8-91 SITSTONE, reddish brerrn, pebbly ¥ & N\’
frash, mossve . Pabbles are QUARTZ, cemented with >
" Developing hor crocks due to dry cloyey sili end caltorecus malerials
B T oir= stokung) o core in peces 3 fo Gom kong
o2 = Core 15 honzontally parted along lomina TR 6B-75 highly wh
7] in peces 5 to t0cm long B 75-91 moderotely weathered ‘\”
- 90 Joml dips 85%t0 90% close, "-éi: 91-96 No care. |
LK I claon ‘* T=—= 96-103 SILTSTONE, petbly, grading into i .3 Power house D
-| 1004125 SILTSTONE, grey, less : very fng SANDSTONE, sound, ganerally H b A
133 =rd coleorecus ) . fresh Core averages 25cm long b i
A 102 Jont dips TO° to BO", close. 103 GCrushed seam s consisied of ) h)
= smooth, c¢leon ' clayey silt lem ond clay Olcm thuck r \ piliwg )
"] 11 Joint dips TOS close, clean. fmmd 103168 SANDSTONE, grey, very fng. -with N
ol | 125-180 SANDSTONE. witn SILTSTONE = thin reddish brown sity loyers, tresh, D)
1 " thin loyers, fresh lo somewhal weathered _ mossive.  sound. )/
o massive fo poenly bedded o cors cut an 10 to 25¢m fong S
o Core cut n 5 1o 15¢cm long - 1.8 lrregular crotk dips 85* fo 90° ol
B Joints spoced §to L6 m aport ond dip 194 Shckenside dips 25°
- BO® to 90° Some Jonts hava CALCITE. = 165 Jent dips 85% is opened up o
T LIMONITE or MANGANESE venear up to _ 0.2cm wide, cooted with clay —
s 02cm wide 168-300 SILTSTONE, reddish brown bul st
£ 137 Crushed cloy veneer OZem thick, - partly varisd wto grey .,
o L parallel to bedding massive . Core broken into  semall
.| BO-208 SANDSTONE. grey, fng, trash N piecas or gramns, less than lem in size, lake
saz to somewnat weathered mossive bl mra due to air-sloking 650 _ of Sers
Core cut in peces Sto 10cm long .| 200-326 SANDSTONE. grey, tng, masswe rge tank PROFILE
208-222 SILTSTONE, reddish brown, b to poorly bedded, iresh, sound 6004 "ﬁ‘:,f,.,o., L5410
developing numerous hair cracks - 316 witn small PYRITE spols —
Core broken n small fragmeats, averages _ Com cut in W) to 20 cm long 550 AL BB [ o2 Lenter of P""“Ti
tem 326-40 0 SILTSTONE. tresh lo scmawnot gy SISkt £ of Suge tonk
21 2 Shekensde wth Core brokan in pisces and 500} 1 €00.00_{1-1000) BO EL 4950 ¢
22 2-252 SANDSTONE r:e;bedded :::\ b= grawns, up to lcm in Size
SILTSTONE heds. fresh to samew 49— 311 Joint dips 85° o B0% rreguiar Line B nsl
wecthered  Core cut i peces 3o I0cm 330 Shokenside dips 40° fo 49° 450 Yotsowoy Proie e LT P\
long 30O Sheored band dips 30% Bcm 400+ e Sl Penstock
252-28 5 SILTSTONE, decreasing wide, [omts spoced | to 2e¢m apart, 260000 (1 1000
strength by dry wih cloyey crushed rocks 150 '
Core broken in o 5‘:‘:‘“ pieces 3 o cm 33.0-386 Shckensides occur in
long. due to crocking em oport J
23 0-265 Core broken wn chips 3o 20 P 30 Femboek 11900 0
05 1o fem 2504 1.3 Center of Powerhouse
270 Crushed cloy, QO2em wide
274 Shckensde dips  as* 200] Nam Soi oy f—
5-302 SANDSTONE gray, fng. e
% masswe to poorly bedded. very scund HOLE ¢C (£=1) -
core 15 broken clong itun sty and o ¥
corboruitized  loyers v 0-82 Top seil
B82-105 SANDSTONE. weathered
- B82-86 Decomposed, cloyey
I 955102 Core w1 substick to pieces,
= 30 to Tem long
HOLE EE (&=.1) 105-110 Na core
om 0' T " sty 11 0-122 SANOSTONE, core in pioces,
- = - - op so1 n K
HOLE" DD (2= 1) 11| 22-32 SANDSTONE, boulder end clay OF I e ésas“mggo”:"“" are stained B
on . a § 26-28 No core T3 122-140 Shearsd ond weatherad
oe Tl 0-n1 Top sol +is 327152 SANDSTONE. fine fo very fine = Core n frogments to chips.
")‘j; 04-~13 SANDSTONE. toulder . grawned, grey todork grey. mossiva, _§ 1245-1335 No core,
seded 13-17 Core loss . interbedded  with deork gray SILTSTONE | wo-172 SANDSTONE, fine groined
[n| 17-44 Fragments of SANDSTONE . bands cnd broccialed SANDSTONE. maderotely weotherad
i -% ond SILTSTONE in silty cloy, with [ - | 32-37 highly to moderataly weathered |u-§ 140-160 GCors n piaces S fo 20cm
Y plant  reots, 18 = 37-152 Fresh Core m sticks 20 to - long, overoges 10cm.
w2 44-54 SWTSTONE, reddish brown, . 50cm long . ”_& 6 0-162 No care. .
- somewnat  weathered 34-35 Jomts dip B5, coated - 16.2-17.2  Core in pieces % chips SYMBCL AND ABBREVIATION
o= 44-34 Jownt dp BO*to 90% " with LIMONITE -| m2-174 Neo core :
. opened up to QScm wide, .;.._-__J 43 Sheared rone, Wom wide, 1 174-30.1 SILTSTONE AN |
tilled with sity ¢loy ond roats sheahing spoced | fto 2em opart - . ®  Core boring ond iis name
§74-204 weothered Core in
E 54-80 SANDSTONE, 1lgnt yelow to 60-72 Jont dips 85* to 90° - piecas ta fragments 3 Angle of cors boring hate
s brown, somewhat weathered, opened to Qlcm wide, irregular 1835 1865 No core
pocrly bedded plene with LIMONITE weneer - 264_30] Fresh Core ports L Vartienl
66-71 Jont dps BO° cpened 96-100 SILTSTONE band _ in sticks fo pisces G‘I’DM
o Qlcm wide, flled win cloy and 96 Joint dips 45" ta 50% clse 30 lominaticn, 5 fo B0an to
LIMONITE  coating ord clean avereges 20 oM. .
7.5 sty clay. Scm thick 0-102 Core broken into gron 23 05, Aresiling bond
80-104 SILTSTONE, gresmish grey, 05 to lem. B e 1o .
tresh, massive 100 Joint dips 0% clean 525 Shoorsd 2
04-154 manly SANDSTONE with 108 Joint des 65° cleon. orad  zone, 2cm
SILTSTONE foyers wih crushed seam O2cm wide wids
SANOSTONE, grey, mossive sound LB  Joint dips 80% close. clacn
core n I to 30em ing 125 Jont dos 859 opened
Ho-u3, 120124, 132-136 te Olem, cooted with clay, FIG. B-4
139-143 ond 12.9.135 many slickensida .

Joints dip BQ° to 90% smooth or
wregular, opened up to OZcm,
LIMONITE ccarting or stained

B36-14 2 coorse graned,
183 Joint dips 45% trosh

NAM SAl YAl No.2 ANDNo.3 POWER STATION,
LOCATION AND LOGS OF CORE BORING

124-126, 130-136 ond 14G 150 ON ALTERNATIVE WATERWAY{i-3)
SILTSTONE 1ayer
4 3



HOLE T (L=y)

¥
~ x| 0=435 Top soit
"] 435-49 Almost no core
~ .| 49-73 SILTSTONE, yellow to brown,
P soft dus fo highly to completely weathenng,
§ very wegk in dry strengtn
LA 667-90 SILTSTONE, yrey. tinely crocked
0 .§ otter dry, somewhat to moderalaly
LU = weathered  Core broken in 1to 3cm chips
N 90-93 No core
=] 93-127 SANDSTONE. lght grey.
. fine growned with somes small potthes
. of SILTSTONE. massive, tresh, sound.
: 93 Jon! dips B5"fo 90% with
. claysy venser 01 to QS em fthick
B 100  Grushed seam, Scm wide,
parallel to teddwng, dips O-10°
93-1015 Core broken in pieces
up fo Scm  long
1015-127 Core broken in sticks to
substicks to 60em long
127-15.0 Manty SANDSTONE interbedad
1 with thin beds of SILYSTONE. tresn
SANDSTONE. grey very tine growned
SILTSTONE, gray.
Cera parts oiong sifty beds in 20 to 30cth
iong.
135 Jont dips 857 closed, with
no ceating
140  Frocture dips B5* 10 90% wiin
no coahng
150-194 SANDSTONE fresh
Care troken in substicks 10 to SOcm,
averoges 25cm long
W51 Jent cips 85" 90% with mo toohing
166 Frocture dips 855 with no coohing
179 Suckenside dips 307 with clay
vaneer.
194-200 SILTSTONE, grey. or slocked
200-240  Manly SANDSTONE, interbedded
with SILTSTONE, tresh
Core broken in shicks 10 to 30cm long, except
21 G to 212 o chups and shces
201 Joimt dips 45%to SO with cloy veneer
Z115 Stickenside
2! 2 and 21 6 Jont dips BO* to 90°
LIMONITE stoned
236 Jont dips BS® to 90% LIMONITE
ond clay veneer coated
290-29 35 SANDSTOMNE. ught grey,
tine grosned, massive, fresh, scund,
with limy seams m ports
Core broken in 10 to 100cm, overages
Q0cm  leng

ey ]

LL3. % BN

40—

HOLE J (&= 1}

T8

0-268 Top sol
2.68-45 Bouiders amd fragments in

ity cloy with roots

45-50 No core
50-11 ¢ Manly SILTSTONE nterbedded

with SANDSTONE
SILTSTONE s grey to greyish graen,
contaming  corbonaceous spots,
massiva, and fresh
S0-60 Cora 15 braken \n preces
clong beddng which dips O*to KP
70 Crack dips 85° to 90% rreguior,
ckose, claan,
90+96 Core broken in paces
98 Crack dips B5%to 90°% rregular,
close
0.6 Shckenside dips 300

N0-114 and 120-124 No core
1N 4-120 SANDSTONE

115 Jownt dips BO"to 85" gpened
to Olem, smocth, filled with clay

124-183 Mannly SANDSTONE interbedded

with SILTSTORE
SANDSTONE s grey, tine grained, thassive
to poorly bedded wih caorb 15
motter locyers, tresh and sound
124-156 Core in pieces 2 to Xem long.
156-183 Cors in sticks 25 to 60cm ong
145 Joants dip 40° and 45°in erossing,
wregular, close, clehn

1B83-279 SILTSTONE

183-26.0 Core 15 broken in pieces 5
to 20cm long olong tamina dipped Q
to 10°

200 Irreguior ond closed crack
dips 50" to 55°

250 Shckensida dips 40* ta 45*

253 Cloy veneer

256 Jownt dips 40° to 45%, closed ond
clean

26 0-279 Core 1s broken wn piecas
1 to 10cm long

261 Shekensde dip 45* to 50%

279-30 68 SANDSTUME, ught grey

fine grauined with loysrs of SILTSTONE

and ccrbonacecus matier in part, fresh,

very sound Core is broken in sticks 25 lo
40cm long
29 ¢ Carbenpcecys matter Q2em thick.
29 7 Joint dips B5% opened Olcm
no  coohing
303 Carbonaceous matter Icm thick
305 Carbonoceous matter Olcm thick

HOLE K (£=1) ,

UL,
0-115 Top sml.

115+ 64 SANDSTONE, highly' weatbhared,
Clayey in part, almost no core.

64-148 SILTSTONE, brown 1o grey. mossive

148-1545
grasned, mossive to poorly laminated
Cora  breken m 15 to 25em iong

64-70 Weotherad Core broken
. Ppences 2o I10em long.
70-84 GeneraMy fresh 'Core broken
in pecces 10 10 20cm, long,
84=-93 Cora broken into granns due to
awr slecking
93+138 Core broken n peaces 4 to 10cm
fong
98 Crushed zone, IQem thick, with
tregments and silty clay
130 Jowmt dips 85% chsed, cleen
SANDSTONE, lght grey. fine

HOLE L (L =1)

Om

X,

A TR

1471

0-35 Top sol

35=-42 SANDSTONE, highly weathered
42-535 Mo core

535-70 SANDSTCNE, fne to medwm graned,

weathered. decomposed in part  GCore broken
up 1o 1Q cm long

7 0-74 SANDSTONE. weathered Core broken

in piaces 4tol5Sem long
74 Jont dps 80"to 85% UMONITE stained

74-154 SILTSTONE, generally iresh

7.4-82 Core broken in frogments fo groins
due to o - Slaking
B 2-110 Mossive, Core broken in substick
to pieces, W0 fo 40¢m long
9 2 Two jont dip 70": smooth, ciean
K G Crushed zons with cloy and
breccio, 10em wide,
1.0-15 Jonted. Core troken mn frogments
N5=-128 Somewhat jeanted ' Cere broken in
substick to pieces, 40 o Dem long
12,8-154 Jointed in most part  Core broken
1n precas o fragments,vp fa 10cm
lang
130-14 0 Sheared zone, 100ocm wide
Jonts spoced QS5 to lem apart,
dipped BUS smobth ond clen

1485-153 Core broken in piecas 10 to

15cm long
152 Sheord zone, JGcm wide

SYMBOL

L  Angle of core benng hple

L Vertical

HOLE M {f.=1)

on

. 1
0-32? Top sl
327-375 SANDSTONE. highly weathered,
rock f{regments in cloy
375-465 o core
[ 46675 SILTSTONE. yellow to brown
25 46-515 Jomnted <Core broken n
fragments and pieces
515-645 Core broken in paces 10 to
20cm long, except 60-615 n
fragments and & 45-675 m chips
§2 Jont dips 50% with LIMONITE
venger Oloem  wide
60 Jont dp 65, with LIMONITE
venegr Odem  wide
675-B0 No core
80-160 SILTSTONE. lght grey. massiwve
1o poorly bedded, tresh, sound
80-84 Jonted. Core bmken i chips
to tragmants.
&2-105 Jonts spoced BOSm oport,
with LIMONITE wveneer or coating
B4-160 Cers broken wn subshcks
to pieces, 40cm to Scm, gveroges
20:2m long
92-945 hardly jonted Core n
chips
US=-125 hordly jonded
154 Sheared zone, Scm  wide

LD
45 -

IHIH ’

] . 'Hllﬁl

HOLE N (£ = 1)

x
0-54 Top sonl
$4-60 SANDSTONE. boutder n silty clay
due to compiete weatherng. with rocts
58-60 Ne core
60-68 SANDSTONE, grey, fine growned
Caore troken n peces to {rogments up te
Wem long
6.8-1563 SILTSTONE, grey to green, mosswe
=] iresh Core broken in pieces 10 to 15¢m long
- n most part
E 78-80 Core in chips due to josrting
83 Hordly joinfed zone. Scm wide
87-94 Hordly jointed Core in chips
965 Joint dips 457 close, na coanng
06 Jont dips BO* ciose, no coating
114  Jomt dips BF, with cloy veneer
Olem wide
22 Jomt dips 800 close no coating
123-136 Jonted, Core wm peces to Sem
ong .
150 Jont dips 45* to 50° close

FIG. B-5
NAM SAl YAINo.2 ANDNo 3 POWERSTATICN,

LOCATION AND LOGS OF CORE BORING
ON ALTERNATIVE WATERWAY (2-3)




4 - . 3 I * 2 1 1
HOLE O(z=1) HOLE P (L= 1} HOLE R {L=1) o . HOLE T (4=1)
TS ©-292 Ton son 0-335 Top sal T o0-23a T s ~0~10 Top sell
tat 242- 55 Almost no core 335-4 65 No core et 234 - 335 SANDSTONE 1ragments

30%-32 Rock chips
§5:66 SILTSTONE. fragmenls
In slity cloy, complelely weathared
€66-116 SILTSTONE. brownish grey,
mossive, generally fresh,
Core broken 1n pieces 5 020 em long
B& Joint dips 65% close ro coaling
98 Jeind dips 80"Ie BS', LIMONIE
cooted In paort

104 Jont dips BO", LIMONITE stoined
114 Joms cip BO"on B5°specing 10
to 30 cm aport, with clayey LIMONITE

veneer Ol cm wide.
116=-154 SANDSTONE, light grey,
very fine gralned, mosshe o poorly
bedded, sound
Core broken in substick to pleces

4010 15em long, bul perted in stices

in some port
120-122 Pebbly , calcareous,
wlth thin carbon Jomina.

HOLE U (L =.1)

) X

0-52 Tep sal.
52-666 MNo core
686 - 15.38 meinly SANDSTONE

22 4 € 86~B865 SANDSTONE ond
-~ SILTSTONE, boulders ond frogments
-v in cloyey silt motrx, bighly 1o
w o * completely weathered
- B65-1538 SANDSTORE, fire o
- very fine qQromed, massive to
= paorly bedded, inlercolated thin
el ” beds of CLAYSTONE ow pebbly

foies o some places, fresh, sound
Core broken in substicks 10 pieces,
0 1o 50em, averoges 30 cm long
91 CLAYSTCGNE, Ol cm wide,
98 Coaly moiter, 15 cm wide
128 CLAYSTONE, Ol cm wide

465-6 35 SANDSTONE, yellow to brown,
fine gralned ., mossive, with silly clayey
beds, weathered.

Core braken'in pieces 10 to 20 cm Inlerbeded
with siity cloyey beds.

465 Rock frogments in silty cloy,

15 em thick

ST -6! Rock trogments ond pieces

n slity clay.

635665 No com

6 65-1135 SANDSTONE, modarolely

wecthered

§565-70 Cora broken in frogments
due to Jolnting ond wecihering.

70 -1035 Core broken pieces 5 1o
1Scm, overoges 1O €m fong .

78-94 Jonls spaced 30 to 50em
apart, with venser of LIMONITE or tloy,
dipped 50" 10 80"

425-8 35, 93-935 ond 10357110

No core.
110-1135 Core broken into chips
and  Qroins,

HOLE Vv (£=1)

,:- | G-105 Top sa

n 125 105 SANDSTONE. yellow to

» brown, fine groined, moderalely
weathered Aoulders ?

Core broken in peces S to 25¢m long,

L bul 24-25 0 frogments

w = 20 CLAYSTONE, Scmwide, wilh

R SANDSTORE pebbles ond coaly matlers
"']:_SS 23 Joint dips 80" lo 85" LIMONITE stained
2 26-148 Malnlg SILTSTONE. groy wassive,
wel=F  sound,

26-76 Core boken in pleces 10 o )5cm
long . Joints gre tpoced 20 to 80cm opord
varylng SO to 90" In dip, ond 30me orm
sloined by LIMONITE

76-89 SANDSTONE, fight grey . fine
grained, massiva, eontgining smali plecas
ol LIGMITE Core broken inIQfo 35an
long .

B9-14 8 SILTSTONE, fresh, Com broken
in 10 1o 60 om long in mosi porlion
119-131 Core In preces fo chips.

126 Joinl dips 45% with veneer of

clay ond LIMONITE, uwp fo Q2 cm wida

146 Stickensde dips 45%,

10- 15 SANDSTONE. fine gromed,

yellow 1o brown, highly wealhecad

15-844 Almost no core
265-375 40-417 ond 70-717

weathered SANDSTONE boulders
ang silly clay

N decomposed SEILTSTONE with roots,
highly weothered

o 3'36- &0 No core

6.0-96 SILTSTONE, reddish
brown, Core breken in chips ond

w0

1035 grains, 05 fo 2cm leng 844 -90 SILTSTONE, grey, mossive,
7.9 Crusted secm. 10cm wide highly weathered
claysy coe broken infto chips ond grains
N a2-80 No tom due lo wething
36 -975 Ne cors 90-1484 SILTSTONE. reddish
8 75-140 SANDSTONE brown with {rregular sheped
reddish brown, fine geamed. gr:r: ::nhge;";:n ‘::lae::hs ';‘;“f;é":m
Core broken in pleces SielOcm long due to grying
long, oleng  joinls 120-130 ond 140-143 Core
. » broken in chips oad grains due
Joint dip 70" to 65%, coaled wilh 1o gir- slaking
LIMONITE.
10,55+138 No core.
HOLE W (£=1)
o >
0-63 Top soil,
63-895 No core,
895-93 SANDSTONE frogments .
93-945 No core
& 945-113 SANDSTONE, grey to ysilow,
madlum grained . mastive, frash
= Core broken in places ko stick 10 to 70cm
B fong
B 95 Joint dips 85%1090" with clayey
e LIMONITE coshing, f6 02em wide
a o] 113~163 SILTSTONE, grey, rassive
to fgint bedding. fresh. -
Core broken in preces to slices, 2 1o
20cm long, olong horizontel layering
133143 Core brcken In chips dus
1o air-tloking SYMBOL

FA Angle o©f core boring hole
L Verlical

FIG. B-6
NAM SA! YAINo.2 ANDNo.3 POWER STATION,
LOCATION AND LOGS OF CORE BORING
ON ALTERNATIVE 'WATERWAY (3-3)
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TABLE B-1 Result of core boring on main damsite

mame  Location DIty L7 penthel Thicknessof e
1 585.5 20.00 4.7
2 Right bank 583.5- 20.00 6.50
3 : 30.00 7.10
4 560 30.00
5 River bed 560 30.00 Dam
6 ' 560 29,70
7 557.15 30.00 6.50
8 559.87 og® 30.00 4.50
9 592.62 20.00 7.00
10 615 35.00 5.40
11 615 35.00 5.15
12 576.62 20.00 7.85
13 569.71 30.00 7.10
Right bank
S-2 10.60 5.60
S-3 14,82 4.73 Spillway
S-4 604.0 9.36 4.00
S-5 605 8.14 3.00
5-6 596.0 9.50 4.00
5-7 593 10.00 4.00
Q-1 30.00 3.60
Q-2 31.20 3.50 Quarry

*¥ L indicates angle of hole



TABLE B-2 Result of core boring on B line waterway

Hole

fove  Lowmion  Elevatinel oM Lenghot Thcmess ol romcs
AA Headrace tunnel 30.20 *2
BB 40.00 No. 2 PS
CC Surge tank 90° 30.10
DD Penstock 15.40
EE Power station 15.20
E 13.90
F Former plan 90° 20.55 Out of
G 10.60 . - present
H 15.60 . line
I Intake 29.35
J 30.68
K 15.45
L 15.40
M Headrace tunnel . 16.00 No. 3 PS
N i 15.63
] 15.40
P Surge tank 11.35 -
R Penstock 14.00
T Power station 14.84
U 15.38 )
¥V No. 3 Pondage 90° 14.80 Dam axis
W 15.30 :
- -

*1 L indicates angle of hole

#* 2 PS indicates power station



TABLE -~ B - 3 TYPICAL GEOLOGIC COLUMN AT WO, 2 DAMSITE

Rock Thl?ﬁ?ess Description
over - Mainly fine grained SAND, sandy and
burden 0 - 9,1 clayey SILT, yellowish browm, someiimes

with small pebbles,

SILTSTONE 5.5 - 3B+ With fine grained SANDSTONE laming in
some parts, light to dark grey,

(I - Zone) often shows air-slaking, easy to weather.

SANDSTONE 19,5 - 23 Fine to granular SANDSTONE, compact,
with patches and thin beds of SILTSTONE
and coaly materials in few amount, light

(II - Zone) grey.

SILTSTONE 2.6 — 12 More sound and compact than ( I-Zone),
INVISIBLE phenomena of air - slaking.

Interbedded Tightly interbedded,
SANDSTONE; fine to coarse grained, some-—

SANDSTONE 7.6+ time includes well-round small pebble,
compact, ligh?t grey. SILTSTONE; moderately

with soft, dark green, reddish brown and
chocolate.

SILTSTONE

(IV ~ Zone)




TABLE B-4 Result of core boring on A line waterway

Bl lecaion [ ST Tdmessof piviion
Iy Intake 20,0 6.5
B Headrace tunnel 40,0 7.0
C " 30.55 4.73
D i . 30.0 6.0 Yo.2
= n 40.0 8.0 Power station
F Surge tank 15.21 14, 37
G .Penstock 11.0 5,65
H Power station 15.0 5.7
J Intake 18,66 5.42
Ky Headrace tunnel 15,22 T.22
Ko Surge tank 8.15 4,05 o, 3
L Pengtock 13.0 T.0 Power sitziion
B n 15,35 3.85
Iy " 15.2 9.13%
G Power station 15.0 5.07
P ¥o., 3 Dam 15,38 8.9
Q n 15.0 3.0 Dam axis
R " 15.32 4,12
Total 348,04

-7 4—
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Appendix ¢
# *
c - 1 i3 L2

CsBRRABBOF/BLTE LC B F2RUBEF 2 0FRERMESE( £H
LRKEE) THAH EBREHB(7AVE=)RLTeY 274 Vs b0
#eokek, KEE, REFAYOBRBLELI Y2 Y — B DWW b e sh T
WA, SEOHE L, BIE® Reconaissance Study Wi \WTHEL ko
BfEREE Y EL L, 2EERK2WT® c-1 wkRT A, B. C. DAt
Rl emn 274, 1 3RKPMMPIL, ThEhos 7Hinr61 HE-32581 3
A EEL 2o

“hont 3RHEDINTOLEHRET, BaogkoX @ ChulalongXok K%t
FELTRELA. EHIC, Znbi 3ABORLLRFA 7RELRIRL, TN
RERSHOLIRRBRFACLETOMBRRABR LT 21,

AR L. TABLE . C -1 5 L UC~2/RL . HESHMMBP FIG.C—2 T
WREWEKER Ay FIG.C—-31) ~ (13) &Rt

C — 2 FEKEHH

THEmA L 2 AL BN Sk, F& L THEYHHE ( Mather rock)
ETERAFEATEHEL, SEAFAFELTEHONALLRFIGC.C~2 IKRT 4D ORI KR

ha,

TOFRT, Type — 22, LRKEHMELTHFEILWRBESHAERL, BESKL £
REOENDE KL TR CH I EHHELV. TyPe — 2 N AMKE CHIKILS 5
CrhBEREINT, COERBVWEROSARENTEB AMBELRL TN, ThHOE
BEZ2mb LR EFRUETHHLTCN D L DT EOHERIE, B2 LRUHES3
Frb b, FrigdhDi T3 2~3KnATRETXALOLIEEEANG, L LIERY
LICEWEIC—r B RIRT 5 0NHEHE LW, LAADTERIBNREREETL., 2HK
HBERTLHRV, IVRENHEE T OGHARTYHEHE T 2K I AXLTRHETERCL
BRBBAFTI2:nEEL L,
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FIG. C-1

-

SOIL MATERIALS EXCAVATED AREA
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PERCENT PASSING

FIG.C2

PARTICLE SIZE DISTRIBUTION CURVES -
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FIG. C-Z"" (1) COMPACTION ‘AND PERMEABILITY. (;UliVES

"SAMPLE | w 0PT. % | rd. Max.

Ne | 15 10 L7778

TYPE OF TEST Stouderd _Praclor_

TON/Cu. m.

| spor = 2.73

{rd.)

DRY DENSITY

™,
AN
10 15 20 25
WATER CONTENT & %
S AMPLE w 9% K. CM./SEC.
No, ! 17.80 97 x10°7

TYPE OF TEST. Voriable Head

cM/ SEC

iK)

COEFFICIENT OF PERMEABIUTY

10 , 15 20 25

WATER CONTENT w9




(rd.} TON/COm

DENSITY

DRY

tM/sEC.

K.}

COEFFICIENT OF PEAMEABILITY

_ FIG.C3(2) COMPACTION AND PERMEABILITY CURVES
SAMPLE W OPY % | rd. MAX
Mo, 2 15.50 1.760Q
TYPE OF TEST Stoudord Proclor
-}
N [ sp-6e = 2,63
’oo
1.8 I
y L)
O/{"
‘o
»
iy f , \\
| y
1.6
\\
5 1a 15 20 25
WATER CONTENT & %
SAMPLE w % K. CM /BEC.
-5
No 2 17.80 1.03x10
.4 TYPE OF TEST Varioble _Heod _
10 A
-5
10 \
-6 \ ]
10
167
5 10 i5 20 25
WATER CONTENT @ %




{rd.} TON/Cy.m

D RY DENSITY

CM/SEC.

{K.)

COEFFICIENT OF PERMEABILITY

FIG. C-3 (3) ., COMPACTION AND PERMEABILITY CURVES

N

SAMPLE

W OPT. %

rd. MAX.

No. 3

17. 70

1.786

TYPE OF TEST Stoudord Proelor

-4
[+}

=3
1o

-6
10

~7
10

10 15 20 25
WATER CONTENT & 9%
\ S AMPLE w9 K. CM /SEC
No 3 20 70 21x 1077
\ TYPE OF TEST Vorioble Head
A z
o 15 20 25

WATER CONTENT

& %




{rd.) TON/Cu.m.

DRY DENSITY

(K.}

COEFFICIENT OF PERMEAAILITY

CH fSEC.

-~ +FIG.C3(4). -COMPAC'I'ION AND PERMEAB[!..ITY CURVES
ooy " SAMPLE W oPT.% | rd. MaX
No. 4 21.40 1.640
N " TYPE OF TEST_Stoudord Proclor___
1.8 -
- | sp. 6r= 263
L7 ™ y
%,
T
Y
16 / 2,
2o
15
1o i5 0 25 )
WATER CONTENT & %
SAMPLE & Yo K. CM /SEC
Na, 4 24.20 1.5 x 1077
- TYPE OF TEST. Morighle MHegd___|
)
=3
10 \
-6 /
10
16’
10 15 20 25 30
WATER CONTENT & %



TON/Cu.m

{rd.)

DRY DENSITY

CM /SEC.

(K.}

COEFFICIENT OF PERMEABILITY

FIG. C3(5) -

COMPACTION AND PERMEA

BILITY CURVES

w OPT. %

- SAMPLE rd. MAX,
No. 7 22.70 1 608,
- . _TYPE OF TEST Staudard Proclor
\ \gudard Proclor_ __
18
. N Sp.Gr = 277
LY
r.6
N
L3 \
10 15 20 25 30
WATER CONTENT & %
SAMPLE & % K. CM /SEC.
No. 7 2 4.80 19z 107
TYPE OF- TEST. Variable . Heud
-+ o
=5
10
L]
TN / :
7 '
10
10 15 20 25 30
WATER CONTENT @ %




" FIG.C-3(6) - COMPACTION

- e e

AND PERMEABILITY CURVES

WATER CONTENT

W Y

b . : T SAMPLE W OPT.% | rd. MAX
! “No. Il 18 20 1.673
B . o . TYPE OF TEST Slavdord Rroclor
.g I8 s
8. - e = 2.63
~
5
-
- LT
-
&
I
=
wn L&
=
P )
[=]
>
o .
[~]
R L5
5 10 L 20 25
. WATER _ CONTENT W % )
SAMPLE w % K. CM./SEC
No. 11 2150 35 %1077
(5] -
g 10—4 —_ TYPE OF TEST, y_g“l_n_igli_l:iﬁgd___
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16°
D=
o
=l
[14]
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i ® J
=z 9
w
a
u
(=]
L T
@16
g
[T
[
w
Q
[5 )
5 ic 15 20 25




TON/Co. m

{rd.)

DRY DENSITY

CM / SEC.

K)

COEFFICIENT OF PERMEABILITY

20

L7

=3
10

-4
13

=5
[+]

FIG. C-3 (7)

COMPACTION AND PERMEABILITY. CURVES
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7
i
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FIG. C-3(9) - COMPACTION AND PERMEABILITY CURVES
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COMPACTION, AND PERMEABILITY CURVES
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FIG.C-3(13) COMPACTION AND PERMEABILITY CURVES
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DAILY LOAD CURVE OF NEEA SYSTEM
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Energy Consumption (KWh per Capita)l

FIG. D2 RELATION BETWEEN PER CAPITA ENERGY
CONSUMPTION AND PER CAPITA INCOME
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Elasticity

FIG. D-3 RELATION BETWEEN ELASTICITY OF INCREASE OF
PER CAPITA ENERGY CONSUMPTION AND PER
CAPITA GDP AND ENERGY CONSUMPTION
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Megowatts

FIG. D4 DAILY LOAD CURVE OF YEA SYSTEM
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TABLE E-2 Benefit (B} and annual cost {(C) of alternative
schemes (Isolated development: No.2and No.3 P.S,)

R1 Case B
730 m 727.5m - T22.5m
R1 Case A H,W.S. H.W. 8. H.W.S.
R2 {120x100 m3}  (90x106m3) (50x10° m3)
B 47.0 48.6 48.3 47.5
595m H.W.S. C 36.4 43.7 43.1 42,3
(162x106
w3 ) B-C 10.6 4.9 5.2 5.2
B/C 1.2 1.11 1.12 1.12
B 44,9 48.0 47,1 45,0
591m H.W.S. c 31.1 38.7 38.2 37.0
(110x106 m3)
B-C 13.8 9.3 8.9 8.0
B/C 1.44 1.24 1.23 1.22
B 38.1 45,9 44,9 44,5
58TmH.W.S. . C 25.8 35.3 34,0 33.4
(70x106m3)
B-C 12.3 10.6 10.9 11.1
B/C 1.48 1.30 1.32 1.33
B 26.8 42,9 2.0 39.5
583m H.W.S. C 20.0 31.6 30.4 29.3
(50x106m3)B-C 6.8 11.3 11.6 10.2
B/C 1.34 1.36 1.38 1.35
Note: R1 = Nam 35ai Yal No.1 Reservoir

R2 = Nam Sai Yai No.2 Reservoir

H.W.S5. = Normal High Water Surface Leve}
Figures in parenthesis = Effective Storage Capacity
Case A = Without R1

Case B = Combined with No.1 Reservoir
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Reservoir Water Surface Level in Meters{M.SL )

FIG. E-1 AREA CAPACITY CURVES FOR A-NO.3 REGULATING POND
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Reservoir Surface Area in Square Kilomeles
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FIG. E-2

RESIDUAL MASS CURVE OF NO.1 RESERVOIR
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TABLE D-1 ANNUAL BENEFIT OF NAM SAI YAL NO,2 AND NQ.,3
POWER STATION WITH INTEREST RATE GF 7%

{Unit : 1,000 Baht)

No,2 Power Station

No.3 Power Station

Fiscal Annnal Present Annual Present Total of
Benefit Worth Benefit Worth Annual
Year in 1974 in 1975 Benefit
1974 6,070 6,070 - - 6,070
1975 6,670 6,230 30,760 30,760 37,430
1976 6,670 6,120 32,020 29,900 38,690
1977 6,670 5,450 33,otlo 18,800 38,680
1978 7,060 5,380 33,010 27,000 40,070
1979 7,240 (45 yrs.) 37,270 28,400 44,510
' 7,240 x {45 yrs.)
1980 : 13.605 x 38,200 38,200 x 45,440
) ‘ 0.713 ' 13,605 |
: ! = 70,300 ' x 0.713 }
: ' ' = 370,000 :
! ' ' '
: ; i :
2023 7,240 ! 45,440
]
2024 - 38,200 38,200
Present Present
Warth 99,530 Worth 514,860 -
in 1974 in 1975
Anpual Benefit for
50 yrs.
(Capital recovery
factor for 50 yrs 7,220 - 37,300 (B)= 44,520

= 7.25%)

Investment Cost of No.2 P. S.

Investment Cost of Ne .3 P, S.

Trapnsmission, Telecommumeation
and Substation

=2M,700,000 B

= 188,900,000 B

= 69,200,000 §

Annual Cost Factor Generating Plant

Annual Cost Factor for Transmission

Telcommunication and Substation

Annual Cast for Generating Plant

Amual Cost for Transmission

Telcommunication and Substation

Total Annval Cost (C)

Benefit Cost Ratio {B/C)

= 8.25%

=10,25%

{(+1%)

(+3%)

= 19,100 + 15,600 = 34,700 &

1.07

I

= 7,100 ¥

= 41,800 B



TABLE D-2 ANNUAL BENEFIT OF NAM SAI YAI NO.2 AND NO. 3
POWER STATION WITH INTEREST. RATE OF 8%

) . (Unit : 1,000 Bal
No. 2 Powexr Station No.3 Power Station -.
Present Present - Total of
Fiscal Annual - Worth Annual Worth - Annual
Year Benefit in 1974 Benefit in 1975 Benefit
1974 6,070 6,070 - - 6,070
1975 6,670 6,170 30,760 . 30,760 37,430
1976 6,670 5,720 32,020 29,600 X 38,690
1977 6,670 5,300 33,010 28,300 38,680
1978 7,060 5,200 33,010 26,200 40,070
1979 7,240 (45 yrs.) 37,270 27,400 44,510
1 7,240x12,234 )
1980 : x0, 681 38,200 . (45 yrs) 45,440
: = 60,400 | 38,200x12.234 N
' 1 x0,681 !
. 1 = 318,000 1
' ] 1
. 1 1
2023 7,240 : 45,440
' LT
2024 - 38,200 38,200
Present Present ‘
Worth 88,860 Worth 460,260 -
in 1974 in 1975
Annual Benefit for
50 yrs.,
(Capital recovery
factor for 50 yrs, 7,260 - 37,600 (B)= 44,860

= 8—17%)

Investment Cost of No,2 P. S.

Investment Cost of No.3 P. S.

Transmission, Telecommunication
and Substation

Annmual Cost Factor for Generating

231,700,000 §

= 188,900,000 E

= 9.17%

Annual Cost Factor for Transmission,
Telecommunication and Substation

Annual Cost for Generating plant

Annual Cost for Transmission and
Telecommunication and Substation

Total Annual Cost (C)

Benefit Cost Ratio {B/C)

PR IS e

=11.17%

69,200,000 B

= 21,300+17,300=38,600 B

0.97

7,800 B

46,400 B°



Benefit Cost Ratio

FIG. G-1

1.2

1.1

1.0

0.9

RELATION BETWEEN BENEFIT COST RATIO

AND INTEREST OF NAM SAI YAL NO.2

AND NO.3 PROJECTS

{
) Internal Rate
of Return (7.7%) y
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