B.4. Eﬁgineering Geolbgy of Huai Phlu Damsite
B.4.1. Location and Topographic Features

 The damsite of Huai Phlu is 1ocdtéd on the upper part of Huai -
Seo, Qne 0£'major.tribuﬁaries of Lam Chi Nol in the west of_the'
,aréa."It is accessible by falr-weather roads from amphioe Ban Kruat,

20 km northeést.

"Dréipage area of the dam is 21 sq.km and gradient of the_river
course i$ estimated 1:300 by 115,000”t0p0~map. The sl0pe gradient -
~at dam axls rénges from 1:20 to 1:25. Reservoir is partiaiiy
'coﬁered by=cﬁltivated'fiélds_and fhe alluvial flood floor 1s 80 m

width with narrov and deep cut rviver channel.
B,&.Z. Foundation Geology
1} Dam qundation

In accdrdance'wifh the field investiga;ion and the result of 7
core dtilling$_¢afried out- by RID, ﬁamsite ig_uqderlain by_three
'differeﬁﬁ-geologic fétmafioﬁs,rfhe Slope Detritﬁs;_tﬁe All#vial:
qumatibn and the Sao Khué Formation. Two of them except the Sao
Khua Féfﬁatioﬁ'are uncbnsolidated deposits.; The Slope Detritus is.
exposédiidrboth sides df.abutment with gentle sldpeland cqnéists of
2.2°to 7.7 m of silty éand_ﬂiﬁh thin lhyef_of boulderé. The
formation is orviginated by weathering of underlying ééndétone and
cbnglomérate. Bearing capépity of the Eormation presents mostly..
less than 10 blows by SPT and permeability ranges from 0.1 to 0.001

cmf sec,

The rather deep cut off trench to excavate out the formation up
tb'sandstone should be required for prevention of underseepage
' through it, The trench depth would be about 8.0 m in maximum. The

Alluvial Formétion underlies the flood floor of 80 m width with
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' narrow river channel and consists of silty sand. of le%q'than'S W,
Although the flood deposits extend locally more than 100 m width
along the river chamnel, it is not exposed at the dam axis. The Sao
- Khua Formation is not exposed at the sumfaee but is undellaiu by_the
Slope Detyitus and Alluv1a1 Folmatlon.‘ It conq1sts of slthtone and

fine to ‘medium g1a1ned sandstone with dlppiug to the’ 1lght 51d0

In comparison with the right abutment, siltstone is dbuhdanf in
 the left abutment. Permeability ranges from 0.01 to 0.001 cmfeec in
' : . . _ " : -5 . :
the upper part and it becomes impervious, less than 10 cm/gec, at

10 m beiow.the'surface.
2) Spillway

- The spillway would be provided at the left bank of abutment
because of geologic conditioms.
The side channel should be: founded on the Sao Khua Formation

because the Slope Detritus'prQSents'quite loose deposit condition.

Geological map‘and geblégic.profile'of the damsite are shown in
F_gure B—4 ] and DraW1ngs respect:vely Summarized data of core

drllllng are also shown‘ln Table B-4-1.
B;éfB.:.Constructibn'MétérjalS'
3 :Riéfabf |

Rlprap materlal would be ;btalned.at the mountaln site about
1. 0 km upstream “the damslte.. Tt c0n51sts of candstone and

-conglomeratlc sandstone and outcrnps are Eound at the surface with

:"extremely thln overburden
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2) Aggregate

Sandstone is not adaptive for the cqncreté aggrggate'becéuse of
its quality. Bééait, ﬁuderlying the middlé part of Lam Flai Mat
basin, would be used for the aggregate. Existing quarry near:Phu
Phra Angkhan,.south cf Amphoe Néng Rong conld supply the cuncfete

aggregate of suitable quality for the Project.
B.4.4. Foundation Treatment

The cut off should be founded on the Sao Khua Formation.
Grouting at the upper part of the formation is reduired'for

prevention of seepage flow through it.

The curtain grouting is designed by three rows of half of the
water depth at the river béd and 5 m in depth at both sbutments.

Each row is designed 1.5 m interval with 3.0 m hele spacing.



B.5. Engineering Geology of the Diversion Welr
| B;S;l.-‘Location and Topographic Features

_The’wéir'sipe_is iocated 10 kilometers east of aﬁphoe Soeng
Saeng along_the middle Lam Plai mat. The weir would be founded on
the alluvial flood floor and it has less than 600 m in width,

Left bank of the flood floor forms alluvial tcfracé with more
than 3 m in height and 500 m in wldth, and it leads to undulated
hill., Right bank of the flood floor forms mountain slope and it

leads to comparatively steep. ridge.
B.5.2. :Foundation Geology

‘The structure of weir would be founded on the flood floor.
Although no subsurface geolog;c investi igation was conducted,
following foundatlon geology of the weir site can be outlined based

oh the existing peologic ihiormation.

Left abutment of weir con515ts of slope detrltus of silt and
1clay witb lﬁttle pebble whlch orlglnates siltqtone or basalt.
Estimated. permeabillt} of the layer is Lomparatlvely low, about 1 x
10 ~4 cr/sec and bearing capacity is supposedly ranging from 15 to 20
by SPT. .

The right abuLment of the weir conqiat of slope detfitus of
qift and clay FsLimated permeablllty and bealing Cdpaclty are
-almost the: same as the left abutment. Depth to basement rock at the-
boLh abutmtnta;la thlmated at more than 5m. blood floor, the
foundatiou oi main structures,-consisés of alluvial clay and fine
- sand with little pebble. Estimated permeability is about 1 x 10—3
to 1 x lOFb cm/aec'aad bearing capacity is about 5 to 15 by SPT.
Depth to the baaement rock is probably less than 15 m from the river

bed,



B.6. Recommendations

B.6.1. Investigation of Foundation Geology of Lam Plai Mat Dam
Core drillings at,thefalluvial-plain along the'dam'axiS'Shali

be conducted for reinvestigation of the lithology 'of the Alluvial

Formation. - Basic idea of specifications is listed as follows;

1) Number and depth of drillings.

No, _ - Location . _' PEBEEH
No.l 50 m from DHHS'to_DH~9 - 20" m
No.2 50 m upstream from DH-8 - 20m
No.3 + 50 m from DH-5 to DE-6 . 20 m

2) Metal crown bit-of'mihimum-66 mm 0D shall be épplied for.
drilling. Circulation 11qu1d for drilling shall be mlnlmlzed tO'

maintain the high recovery rate.
3} SPT shall be conducted every one meter.

4) 1In case of standing layer, permeability test shall be conducted

by packer method with multiple préssures.

In cas e of cUr1upt1ble layer, La51ng method w1th consLajt
_1nJect10n flow can be applied for permeablllty test, Casing

’ shall be 1nstalled tlght]y to the botton.

S)'ZObtalned geologlc sample shall be observed carefully whether it

is’ hlghy weatheled bed rock or uncons oildated-overburden

"stratum.’



®.6.2. Grouting Test at Lam Plai Mat Damsite

Optimum spacing of the'grouting holes can minimize construction

cost -and time.

1)

2)

3

* ordinary manner.

4)

A
~

6)

7)

8)

Proper grouting spacing can be verified by the grouting test.

Following is general idea of the grouting test;

Test site shall be located between core hole Di-2 and DH-3

Three test holés with 15 m in depth shall be identified

initially on the apex of triangle with 5 m in side length.

;Gfouting shall be conducted in the initial three holes by

Secondary ;hfée holes which verify effect of grouting by

' permeability test, shall be drilled on the middle way of imitial

holes.

Next grouting shall be conducted in the secondary holes.
Third three holes which verify effect of grouting by
permeability test, shall be drilled on the middle way of
secondary holes,

Next grouting shall be conducted in the third holes.

Final hole shali be drilled on the_benter of the triangle for

verification of the grouting. Layout of holes for the grouting

test is shown in Figure B-5-1.
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Fig. B-5-1

Layout of The Grouting Test Holes .

Hole Layout

X
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Third Drilling Hole.
Secondary Driling Hole
Initial Drilling Hale

Check Hole



B.6.3. Investigation of Basalt Quarry

The hil}y mountain, north of the middle stream of Lam Plai Mat
de underlaln by basalit. When the basalt would be developed as an
_cxploitable quarry, it can be used for riprap and fine to coarse
-aggregates for Lam Plai Mat and Nong Lum Puk Sub-Projects. . As:
mentioned before, recommended site to be developed is south of the

Nong Lum Puk damsite (refer to B- 3-3).

Seismic-prdspecting'nrior te drillings is most effective and

economical method of investigation.
'B}b.ﬁ. “Investigation of Foundation Geeology of Weir

Subsucface investigation for foundation geology of the weir
site-shal] Lo rrndhcted for the next wtage. Basic idea of

Jnvestigat‘uns iy as foilows;

1) Oﬁe_co:e_dfilling with petmeability test and SPT shall be

':cénducted on left éide of flood flodr.

Ceophysical'prospecting, seismic or geo-electric, shall be

.ov
e

conducted along the axig of weir. It can reveal physical

properties of foundation and depth of basement rock,
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GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT Lgm_Plai Mat . LOCATION Damn_axis, left bank
HOLE NO. DH-1 DEPTH 16.3-m
“SITE EL 270.7 m BIT TYPE DB_NWM
WATER TABLE DATE Apr. 9 - Apr. 23,1981
DEPTH GEOLOGI] LITHOLOGY RQD  PERMEABILITY SPT _ REMARKS
LG - s
: . {N-value)
{m) {ofo) {em/sec) 20 30 40
. : l
i e s 83 H
Siliceous T '
- . 3 !
5.0x10 l
17107000 Bandstone, madivm’ 100 [
L7, b
N Ve S " -Weathered :
255 .:./X./ “Bandstone, coarse 1.8¢10°3 !
|—= FRreEa i i
. RPN 72
C i [ ;
STERNE ' L
S R | e -
100 ; ;
5 _ EOTEE ‘ ; ;
5.56 1717010  I8andstone, coarse. -
el “Conglomerati : : |
{11 > ¢ Sandstone, 97 i | ‘
erAS il L iSandstone, fine-med i
Trriinl T iron oxide ; ; b
B HENDRA stained 1.6x10 %
7.8 :--;::::Sandﬂdn& coarse i
g.71 .. "] Sandstone, f m _ 3 i ‘
| o N, chert pebble 50 1.0x10 i
9.55 * * % ° sCongiomerate ’
IO . . - : ;
— e 5.8x10°4 |
........ 3 96 Lo
F__II.OS o . - -Bandstone, f - m : ;
: Partially .
n clayey crack 6.4x10
123 .. .[Sandstone, m 75 !
y |
- sre , 11x10°4
14.7{:20 "1 lsandstone, m 1.6x10°5 b
15) PP e ) ! ‘
165341141V [Sandstone. ¢ 100 ; !
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GEOLOGIC LOG OF DRILLING HOLE

NAME OF PRQJECT

| HOLE NO.
SITE EL.

DhH-2

261.8. m

Lam Plai_Mat

WATER TABLE

LOCATION,
DEPTH. -~
RIT-_YPE .

-

Dam_axis, left Dank

158 M,

DB NWM_
Apr, 3 1981 )

I S

&

P

DATE .

Apr. -2 -

T i

DEPTH GEOLOGI] ULITHOLOGY * | RQD FERMEABILIT‘? sp T ' REMARKS
LOG : : 3 _ . :
. ! {N-vatue) i
{m) : {ofo} icmisec) 10 20 30 - 40 ¢
2"2,’:3%.‘-( dark brown ; ! s0m0 |
7 s i
— t.2 [0 o) Silty sand ;u_‘ : :
SREEE 19 o L
1 Lo . S ( :
P B : R
3.0 {......  1Sandstone, f - m | 0. e !
R e P
5 123 s 5 3| Conglomerate 37 o
S S R 5 0 amxioS i
i o : I i :
| s fractured i
R conglomeratic i
. et 22w 83 :
! e - 3 !
i Pl A _ 87 ! f
-~ 1.2 § o0 iGandstone, f - om —t . .
e ik S a4 i i
H 7.6x10 H ! ;
iDOA_m __‘, : 'j
e ' ! 4 ‘
«*+|Sandstone, ¢ _ i 8.8xiQ : :
93 ]
_ xod
" 1.|Sandstone, f - m 53 ‘,
: !
conglomerate i
interbedded |~ 17 N
: A T
_ © 84x100
TiSittstone 20 U o
—iSilistone : i
T PRI o 7.2x10% w
15.6) 10171 Sandstone, | - m 3.0 L _
o e
- L 1 :
i

Badl




GEOLOGIC LOG OF DRILLING HOLE

NAME ‘OF ‘PROJECT | Lam Plai Mat ' LOCATION | Dam_axis, left_bank
HOLE NO. . DH3. DEPTH 19,5.m '

SITE EL.. .. ¢ 2527 m ' BIT TYPE DB Nxm -

"WATER TABLE . | 7.1 mbgs : |pAare. . [apr. 2 - Apr. 8, 1981

DEPTH GEOLOGIG LITHOLOGY RQD  PERMEABILITY : SPT REMARKS
LOG '
ot . : {N-value)
my = 71 {o/o} feenfsec) 10 20 30 40
; ~ i I T
- i !
5 !
— :
1.8 U Sily sand ; !
=t 1.5x10°3 i ;
e . : i
A R J : |
3.0 (770 Clayey sand j ! '
: _ | !
8.0x10'4 '
1 4.4 Gravei wisily - o i
5 :
: Co
P core leagth o
ERCEERE 10 cm max. g ' :
Lol ¢} 30 ;
W04 Fracwred 14 i
e PP _ |
8.6 Lo 207 | Sandstone, m g . : ; :
e - 20 ' o
o Yol e r i
‘ {."':,':f.’;} 1.1x10
10 ese Ol core leagth : : ‘
R ;/_';/.‘/ ’/r’/: 50 cm max L :
) o'_‘./_ Ry LA
?4;y4<3° shightly
—- $A ¥ weathered
LA in matrix 1ax104
1120 77 XL/ Conglomerate 13 |
o " 2.0x10°% 5
- e - heavily \ - '
7 weathered 30 o]
A z.7xig4 ; : ‘
) ROy / : . ;
18] 15.0 [ 27007/ Sandstoned, m. 67 : ‘
: 1654 L% VL 71| Conglomerate 0 P i
— L TIIT 1.1x104 ;
. P : . ! H
16,5 - — - | Mudstone 83 A
17.6°]. .. .| Sandstone, § - m T 2.9x10°5 : : ; -% i
| et 96 ' | :
Ve i : i
s x4 b & oa i H |
N I . 3s8x100 : 5 ;
19.6 5 5 ' % !l Conglomerate 95 | i ;
20 '
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NAME OF PROJECT
[HOLE .NO.

GEOLOGIC LOG OF DRILLING HOLE

Lam- Plai_Mat
DH-A (1)

, L(SQA;IJQN !Qam axis, left ban

DEPTH
BIT TYPE

B

)..1@95_.Bi!..-,mw._ﬁ,___—"_,_;;___._ﬁ_,_,_n _

B3

SITE EL, . (2478 m J S
WATER TABLE 7.0 mbgs DATE - Mar:- 28, 198
- DEPTH [GEOLOGI] ~ LITHOLOGY RGO {PERMEABILITY] ) 3 REMARKS
: LOG : ' iN-vatuer
(m) {o/o} {cm/sec) 3?
AL i
- oukore ;
1 /: 7.3¢10°3 ‘3
/._-!.,‘- A
SN LA : :
25 |wr g 0 Silty Sand i ]
A T I 39
|
S core iength' )
s E SR " oM max. 20 \.3310‘3
5 8
- partially R TR I
heavily i
weathered 23
cg interbed {ax 103
- 7.0 \X_X}}f Sandstone, f - m "E_ B
EE R R 3ix10*
<22 = s Conglomerate . 0. ' )
E R 64 L a
I R PR e 3.1x10
10| n L
cofé ien_gth.
o 34 cm max. 91
J . clay bhedded 35
. i ang[omerétié - 311
g 1305 i s " Sandstone- 37
il Y : A
| 1.3x104
40
ik | |
o " core length’
. 30 cm’ max. o
. - S 10
o seft, brittle 180
gty f T
| b - Tweatheied - 1
<100 -
2&3 _ w0 30000 |




GEOLOGIC LOG OF DRILLING HOLE

LOCATION

(NAME OF PROJECT | Lam Plai Mat

HOLE NO. - DH-4 (2) DEPTH
[s1TE EL _ BIT TYPE
WATER TAGLE DATE
DEPTH GEOLOGI] ~ LITHOLOGY | RQD  |PERMEABILITY| spT REMARKS
. i Lo¢ {N-vaiue).
{ra} | - (o/e) {cm/sec) 10 20 .30 40
S i I i !
! i
o 151075 ! A
|2215 1|77 Silstone [N Y L jj s
SR L 4.6x10°5
reenish gray 76
) resh
- micaceous .
‘ o 50 3.5x10°2
125§26.05|  ~ © - | Sandstone, fine - |* 40 .
- |

B-d.4




' GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT | Lam Plai Mat LOCATION | Dam axis, left bank, on Terrace ]
[HOLE NO. DH-5 (1} _ DEPTH 24.85 m .
SITE EL. 413 m BIT TYPE DB. Bxm : '
WATER TABLE 7.3 mbygs DATE Mar. 21 - Mar. 31, 1981
.
DEPTH G.EO_LOGI_( LITHOLOGY RQD PERMEAB[UTY SPT REMARKS
L0 (N-vajue}
fm) {ofo) . _(cmls_ec'). 10 20 30 40
] 5.6x10°
r_ R |
'__
4.3x109
L 3.3 Sandy silt
1 e !
5 | 5 |
L4x103 | i
|
B -;
’, Lox1o3
9.0 [3%) /Z';;-',“ Clayey sand _ !
- 2 g -
9.55 yfﬂf,; 1 Gravel wiclay . = ] -
10 A Core length ' | : i
TN 21 cm max. o :
< e e et r Conglomeratic . ’ 23x10°% :
—4w11'q5_ Tt 7 Sandstong - 39 :
. - 5 s k
Cl2as e ol Sandstone T in ] ; i
LRI S Heavily weathered. ] ' '
12.7 - ":\'Q-‘C\(f{-&?& Sandstong, .m ] 28 S i
L] Slioielny oo o S - é
Slightly i
. S  weathered = > 50 79x1(}'5 :
micaceaus 42__J
vel “lamipated & T 1 1
1% i n e ' 6.3x10°5
) 15..7 Sand_stpne, f. s m 3y ?
1 R R 7 i
7.6410°5 _
w1727 i1 Sandstone, m - C R "1 i
e = i 2 !
. friabie Lo : P {
it .r.labie_ . ._7.8,4 10 5. P _
20]: ‘Mudstone oo 93] ] . _




" GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT | tam Plai Mat LOCATION
HOLE NO. DH-5 {2) DEPTH
[si7€ EL. ' BIT TYPE
WATER TABLE DATE
DEPTH |GEOLOGIG LITHOLOGY RQD  PPERMEABILITY] SPT REMARKS
LOG
: _ (N-value)
(m} Hafol (cin/sec]_ 1 10 20 30 40
- ! ! ! I
. - H i } 1
S
- _ . - 8.8x10°5 ]
Core length 27 ; ! ;
.| 10 cm max. E j ?
. 8.0x10° T
. ! :
B . 730105 .
g [24.85 |~ 7T21 7] Mudstone 53
i
L |
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GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT

Lam Plal Mat

LOCATION

HOLE NO.

DH-6 {1}

DEPTH

29.9 m.

Dam axis, leit bank, flood plain

SITE EL. ©

12818 m

BIT TYPE

28 Bxm

DATE

WATER TABLE

6.0 mbgs

Mar. 21 - Mar 31, 1981

DEPTH
LOG

{m)

GEQLOGIQ

LITHOLOGY

RQD

{ofo)

PERMEABILITY

{cmsec)

SPT
IMN-vaiue?
30 40

REMARKS

4.0 T

Sandy Silt

'-'_ Clayey Sand

' C!a.yey Sand

ol

15.0 7000

s

Silty Sand

- lean clay . -

3.8x10°3

2.0x10°3

i
; .
[ i
i :
1 H
i
‘ ;
i i
e
! .
i
i
i

-'Si:ltf.etorl_é int. §.5.

20

EB.C: 7

5?°=;T}},-

o Heavily
C+ 7 weathered
.- Clayey i

< Pyrite impred.

‘| Siltstong.., . "

163

|
i
-~
"'
Ve
-
{
y
.I.
;
;
7
i H
.
™, -,

o

\




GEQLQOGIC LOG OF DRILLING HOLE

- [[NAME OF. PROJECT.

Lam Plai Mat

_ ECT 'LOCATION
HOLE NO. DH-6 {2) DEPTH
SITE EL. 1 - BIT TYPE B
| WATER TABLE . DATE
DEPTH GEOLQGI] LITHOLOGY RQD  PERMEABILITY SPT REMARKS
_ | LoG . :
a ’ . (N-value)
m) - {o/o) lem/sech 10 20 30 40
Coie tength' | - 50 ’
R g cm max. | :
| Soft &
' friable 17 4.3x10°5
50
247 | siltstone 6.1x10°5
micaceous | 77 |
‘Laminated T
L-— e o 26 cm corg i.8x105
27.04° .. .. | Sandstone, f -.m 83
S : 3.2x10°5
28.01 ;1105 | Sandstone, © . _
_______ - N - 77 N
Greenish _gray _ :
B R 1.1x10
30 29.9 |~ — | Siltstone 97 o
i
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GEOLOGIC LOG OF DRILLING HOLE

“1g2f.

- Siliceous .

8.0x10°>

NAME OF .PROJECT | Lam -Plai Mat LOCATION Dam _axis, river channel
[ NAME P nueERL 1 -3 | : * _ r chant
HOLE NO. | DH-7 1) DEPTH 18085 m
SITE EL. | 2344 m BIT TYPE | DB 8xm
r‘:'\.’)'RTER TABLE 0m DATE Apr. 24 - May 9 1981 o
DEPTH GEOLOGIG LITHOLOGY rO0  PERMEABILITY sSeF _ﬂEMARKs
LOG : : . .
. iM-valua}
/o) / ‘ 4
(m) _ (o,o): icr/sec) 1? 25) 30 {) ]
m SRR
| 3.0 S Sf.ﬂd wigravel
: I
L EBE=
. P lean
_,54 w__—‘ ] . :
5.5 [~ "] Clay '
S 48x103
[ vy S \‘
albai _ 7.2¢10°% | \
'__"__]-3 —w wie o Sandy St !
' BLJ ‘Sandstone, f - m - !
) unco_nsolidateti ot T T !
]  clayey L
- Pyrite impre. o~
i 5 -\*\
Sz ‘ Heavity weather'ed. 5 |
L 113 Mudstone - a.ax16% \ '
B - . i ‘ |
| . - : :
L “unconsolidatet \ }
_ clayey N
| - :
50!'25_)5
u
) 50/28 !
*_‘ o ol . . o ) -3
s 1 Heavily weathéred T
15f 15.052 Siltstore - | 5();*25)]
. ':' T ’ N . - ~ ';’A :
s - greenish .gray| - i
ko R 9.3x10% i
- L Soft & ' |
Ctriable o R— ATy ©
& laminated |- - 67 ) :
o : core fength [ ) : l
.= B lem; max. I
1 el e 27x100 .
L B st e
_ = : Sili}st'o'_r'ie'-' i

L

U goan



GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT | Lam Plai Mat |._Locartion
HOLE NO. DH-7 (2) DEPTH
[sttE EL. B BIT TYPE
' WATER TABLE DATE
A .
[
DEPTH {GEOLOGI( LITHOLOGY RQD  PERMEABILITY spT REMARKS
| LoG
(N-value} .
{rn) 7 {o/o) {em/sec) 10 20 30 40
_?03........_. . E 3 E i
5.9x10°8 [ T
] : : . i | 5 j
Soft, triable Sl I i ? § g
| laminated . j : ;
1.1x10°° ;
_ 2.6x10°5
| 245 | Siltstone _ 80 ]
520801 oo, o3 Sandstone. f .. ]
<H25.15 | - |- Mudstone e
1 » | Sandstane, £ - 4.0 108
] s Core length [T
SLi 18 cm max. 6.2x 109
— T Alternaticn |
5.5 60 cm e ]
- LNl ave. 20 cm 6
T ' : 8.4x10
. RO E. E 93 ' |
, ;:_%:__:T'ﬁnterbedded -6 :
B0 - | Sandstone, f and 4.6x10 i
30.55 [~ - .t Mudstone 00 | I o
]
]
;
I

B-50




GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT | Lam Plai Mat LOCATION | Dam axis, right bank, flood plain
HOLE NO. OH-8 (1) ) DEPTH. 88
(SITE EL. ] 2407.m T simrvee | pRBam

WATER TABLE 1.6 mbgs ' "DATE Apr. B - Ape 23, 1981

-

DEPTH. EOLGGIC LITROLOGY .1 RoD  PERMEABILITY 5P : . REMARKS

Los {DM-valunl

ton} {orc: fom/sec) Q20 30 40

Sandy Silt : R Vv

_——— : o

St

- B - : i
L o i —-—
. : . i : : S
X e e i
N Py . .
R R e .
: Lo i e
A ! .
- . - c I //’/
) L-g A ' T
- " a i - 3
: ST R T
Sy : A

| 17,6 1< ") siitySand

o T Neandstone. € 1.6x10°% | _ !
= SPlant L : !
1 E_r__agr_nem_ B Sy é—fr P Gttt
: g e SRR R T Ll

e T i



GEOLOGIC LOG OF DRILLING HOLE

NAME. OF PROJECT | Lam Plai Mat LOCATION n )
"HOLE' NO. | o8 i2) _DEPTH - ’
SITE EL. | BiTryeE | ]
DNATER'TABLE. DATE -
DEPTH [GEQLOGIQ  LITHOLOGY RAD  PERMEABILITY SPT REMARKS
1 LOG S
o - {N-vabue)
S folo} {cm/seci 10 20 30 4Q
r——7 B ! : |
I A 1o
] - greenish : !
" core length ‘ ’
» S Tm max. 23
Soft C Lxigd :
T friable :
: 37
125} = LT :
T ng,.ﬁgm N Siftstone o 20 ]
i core leagth 2x10B
B 35 ocm max. 43|
: ; 5.2x 1075
: : Alternating of .
"] 283 ' T Silt - Sandstone, vif 50 ]
1 S 1.9x10°°
. 1298 { Sandstone, f : m | 84 L . o
i
SR | .
t
i
|
i i
L ;
.
i i
L i 1

B-52



GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT

Lam Plai Mat

HOLE NQ.

SITE EL.

240.3 m

| DH-9 (1) o

LOCATION

Dam axis.

[BIT TYPE

WATER TABLE

2.7 mbgs

DATE

_|DEPTH__

282m
08 _Bxm
May 11

cight bank, ftood plain

- May 141081

DEPTH GEOLOGIG ~ LITHOLOGY RQD PERMEABILITY] sP ][ REMARKS
. LoS ©(M-vatuel ,
lofo) {ern/sec) 0 20 30 49
v 3 1 : : t
[T AT [ o1
1.7 =< =" ] Sandy it i
) -_______W ] E
—_ SRS A——
:
T ? ; f
. ; Ao vl
._E_'? f! 22<10 ;
|
— - Sandy_clay N i"‘”“)‘““’"' |
; - :
i / |
A ; "/ !
“*| Clayey sand Poooroans
2. sand wigravet L v i
2 s . _nai I !
T , © core length i
e s a1l 33 o max 1.5 G ™
| ] DM 58 T
| IO . i
|- . i: S % Cfl!’]g‘ﬂbiﬂ&‘n’ﬂ{f(ﬁ 35 : 1 f.d'}d' )
12417 7 3i5.4 5] Sandstone T T e : :
N _ : 36 ] :
- soft _ 1
core 20 c¢m -, :
© light yellowish _ .
. L pe—————— —_— 1 .
Siltstone . ) . i i
: : N :‘
ol 30

Cfrisble’

core .5 om max

5.6x10°D

" light brawn R 23 j‘
3 e F———

e j

!"_""_“_""_‘; ) y

; ECIT

A E

i ;

t

‘Mudstone ¢




GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJEGT | Lam Plai Mat LOCATION | L
HOLE NO. DH-9 (2) | peetH |
SITE EL. BIT TYPE
WATER TABLE DATE
-
DEPTH GEOLOGIA  LITHOLOGY RGD 'FERMEABHJTY SPT REMARKS
1. L0G ' : _ _ .
' _ {N-value)
im} {o/o} {cm/sec) . 10 20 30 40
ST } ; B
Rak— : - ; ‘ |
B AR Rttt Mudstone ] E % |
o _ g 1
greenish gray ! ! !
- laminated o 3 | | !
1 : 5
core 4 cm ; | !
— - rax. o 1.4x10" i §
60 : E !
e : 5 ;
- ; r : 3
251 252 Siltstone 93 | ) R .

B-54




GEQLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT ' Lam Plai Mat_

LOGATION

T

.DEPTH.

256 m

Dam_axis, right bank, fteod piain

| HOLE NO.
SITE EL.

_OHA0 (1)
2417 m

1 BIT TYPE

B Bxm

DATE

['Apr. 21 -

Apr,

28, 1981.

WATER TABLE | 3.8 mbes

GEOLOGIQ
LOG

DEPTH

LITHOLOGY

l
"}“ERMEABiLITY :

SPT

REMARKS

-
l
!

(IS iomysec) H 20 3¢ 40 .
! A4
! | L
- | »
% 3.2x10°5 \ o ;
i ! 5 - :
i ] : i
ZiSandy Sitt ; ;
T 60 3 4
[ 10 ' H
i Sandstone, { - ™ : © 3x..0 i :
1 i i
i 96 | ;
care 55 cm - e }
max. H 82 i
T mf 2019
- N |
Ggogyee [T ~
4 ! i
o g g 539107 i
i Mudstone ! a0t !
% Conglomeratic ! : 850 i‘
51 Sandstone “i ir,,,,*__‘,-“..._
: : i :
Siliceous ;
mudstone ? AT
cora 90 sm 160
I e
L7 Y zandsione, m - ' !.
- T 4810 | i
farninated 83 | !
N R S e SO S i
. ; :
Siltstone ! i
o f 3104
! 5
o S LYW N ——
5,851 ¢ 000 ] Sandstone, ‘m i . i
N R S B 1t | :
8301 2 7 Cong, Sandstone i 811 !
oAy L B
o -t “1. - greenish gray i i
N = cdresh ) 230107 !
b Cplantl i !
o R fragment ?A”‘ REEE 5
|__ : ~cc_.:r_.e 23 cin . ; 9.8x10%
201 | Mudstone 100 !




GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT | Lam Plai Mat_ LOCATION
HOLE NO. - DH-10 (2) DEPTH
SITE EL. BIT TYPE
"WATER TABLE DATE
DEPTH GEOLOGI] LITHOLOGY RQD - PERMEABILITY SPT REMARKS
LOG
) o . (N-vaiue)
(rm) {ofa) {em/sec) 10 20 30 40
H T T
3.0x10°6 S
100 : o : : ; ;
2.0x10°8
interbedded 70 ]
siltstone’ :
4.0x10°5 :
ag | -
; 1.9x10°5
Mudstone 73 o B

S
: |
:

i i !
- i :
. i

i ! 1

' ; !

. |
”] o ;
_ -

: !

o !
| E
- {
a |

1 i

"~ B-56




GEQLOGIC LOG OF DRILLING HOLE

LOCATION

NAME OFf PROJECT | Lam Plai Mat ) Dam axis, right bank
HOLE NO. DH-11 ' DEPTH 19.8 m - B
SITE EL. . 249.6 m BIT TYPE 0B Bxm B N
I-“'_"—W-—J——"_ﬂ‘w*———"““‘“ —— T T T T T s e S S —1
WATER TABLE 5.1 mbgs DATE Apr. 24 - Apr, 28, 1981
DEPTH GEQLOGIJ LITHOLOGY RQD - PERMEABILITY SPT REMARKS
LOG .
: ) {N-value)
{m) fosol {cm/sec) 1 20 30 40
0.5| - — -isit - J
R B TR
1 1.242 323 5 3 Conglomerate |
......... 70 i
| 2.5x1073
| 100
R o
5
— 1.5 1073
e mudstane
interbedded . i
- ]
— 1ot
10 :
] T
1o ‘31 .
F— 0 p 70 ! i |
96(:- - .| Sandstone, m - ¢ [t
10 "'_—'i:‘.“"_‘i'_“‘:__."‘-—"———*. = ~-
F 102 [0 ) Mudstone 1 5 6% 12 " =
| I e I 0 ‘? f
1 # .
U 4.3x10°7 ] ;
> Sandsione. m 20 i i
ST Conglomerate T T ;
RETES 3.0x10°
1381 -~ - ----| Sandstone, w5 234 ;
B TREE SRS EE , i
g R '; > 3:’ : C_‘on_glomefatic el 2.7%10°8 |
_ ]_5_] ‘5.1 o ala a3 M 'Sap:dstoneL 90 !
IR I LY ittt Mudstone ] l
st
N a's e 8l s . !
L 18:8(: 5 3 5 ¢ 5| Conglomerate . ] ]
St i : 7.5x10°0 i
L 180 Mudstong 62 - i
= SR L o
Conglomerate ’
R SURCRR _ _ 2.2x10°51
el 19815 Sandstore, ¢ - ai ] 57!
A —t : -1 i N R N S




GEOLQGIC LOG OF DRILLING HOLE

NAME_OF PRQJECT | Lam Plai Mat | LOCATION Darm__axis, right bank
THOLE NO. | DHA2 DEPTH 203 m
SITE EL 256.1.m | BIT_TYPE D8 Nxm )
WATER_TABLE 10.0_mbgs DATE Apr. 29 - May 11, 1981
DERTH GEOLOGI] LITHOLOGY | "ROD  PERMEABILITY spT REMARKS
LOG a -
{N-value}
{m) tolo) {cm/sech 10 20 30 40
R 5 I R
R 5,2x10°3 A
- SRS 00 i L
B S ]
SERES .
B BN LR ]
AR R i
o 3 2 0 3 a !
B N RS N . |
MR Core -38 cm - :
S| i 0 o
N R | 23, |
REEREEE $.8. coarse 0 | '1
M SRS Conmémémﬁc - i : ;
| 7.9} ¢+ » - o] Sandstone _25 i ; }
8.3 |11 Sandstone, m o : :
871777 7 7 2 Conglomeraie _ _ :
L4 9.1 e fudstone 73 79104 :
SRSREEE 20 :
e SN :
EERREY _ 8.1x105 f
o : g.ox107 ;
] """ p Core 94 cm S —
v max. ’ :
: 2.6x10°°
o : 100 :
y 05 L
Sandstone, m 7.0x10 f ‘ : !
Mudstone L 93. ; : { !
f : i
IR
4.1x10°0 | ; ;
) : | 1 H
35 L ‘- %
! ? ; :
: ? S
) -5 ; ‘l f
» .| Sandstone, m 5.8x10 E ! ¢ (
| ‘Mudstone 23 : i |
‘Sandstone, 'm | i } i
_ 3.1x10°0 : ‘-
Mudstone 60 ! L L

‘B-538



GEOLOGIC LOG OF DRILUING HOLE

—

| NAME OF PROJECT

Lam Plai Mat

| HOLE NO. -

DH-13

LSITE EL.

T

10.0 mbos

12632

DATE

| _LOCATION. -

BT TYPE . _| DB MNwm

| Darn_axis, right_bank

A

WATER TABLE

May 27 - Me_g 28, 14981

1

GEOLOGI

DEPTH
Co _LOG

{m)

LITHOLOGY RQD

PERMEABILITY

$PT

{N-vaiuel
0 49

REMARKS

0.6 ‘.:.:..‘

| sandy Silt_"

Sandstone, m

—] s
ws e ras
RN
re tte e
5 re s be s aa
raiia e
Sas b aaae
Ceare ena
sk 2 d b w2l
O R
- rraeaw es
. cere reas
R
N
sramee ta
— ces re s e
k] LI
» hci‘l-
“ea 1P aty
s a e s a b
c e rm ey

_.]

1T

tagls 3

Conglomeraxi

Sandstone, ©

Core 2 om
max. ’

Congiomerate

=

159 ;

|

- Siltstone

interbedded

63 1.5x10°4

.
ST

O
o P
i ]
: EETAD
; i
I R,

10 20

4
i
i
I
i
i
i
}
'
i
!

[P ————



GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT |Lam Plai Mat LOCATION Dam _axis, right_bank_
HOLE NO. DH-14 — . {DEPTH 14.8 m ]
SITE EL.. 269.1_m ___|BIT TYPE DB Nxm
WATER TABLE "~ 1110 mbgs - DATE May 9 - May 12, 1981
DEPTH GED_L’OGid LITHGLOGY | RQD - PERMEABILITY spT :  REMARKS
LOG .
' ' : . {N-value}
fmbf 1. fofod f  lemisec) 10 20 30 40
0.7 Sandy clay ! !
" 3.ax10
o , 4.0x10¢ !
3 0| Clayey sand B B
5 B
.55 “] Mudstone . : 0
45 2ax10¢ |
ﬁ" 96 L
[ A _ 4
8.4 1+ .- lSandsionem [ - m - 1.1x10 :
Conglomeratic_$.5 WA :
- ;
o 4.6x10°5
s [ Sandstone, ¢ - cg 65 |
— [ Mudsione
Mudstone .
-0
interbedded 93 2.0x10
- 124 I_San.dstone,- o

223109
87 '

e ] ;

. ! 1.7x10°5
15p1AB | asandstone m | B3 G i
I

] H
z
P
=i ;
i % i-
T |
‘ % 1,
S L

B-60



GEOLOGIC LOG OF DRILLING HOLE

-

NAME' OF PROJECT

| HOLE NO.
SITE EL.

‘DH-18

‘Lam’ Plai Mat

LOGATION _| Dam sxis, right baok ____
DEPT_H____ . lf). Z-m '

2709 m

_BIT TYPE DB Mhml_ -

F"TEM mbygs

DATE May 12 . May 17, 1981

WATER TABLE

GEQLOGIC
LOG

DEPTH

{m)

LITHOLOGY

AOD  PCRMEABILITY SPT REMARKS

{Nevaluel

H{oio) 10 20 30 40

4_,“_”““

{cmisec)

LA

VR

Sras

1 silty sand

+—

] .
! 7.82104

‘I Sandstone,

M(sttone

661701110 Sandstone, m
- -
L | ::Il'..'t

cg

— 931 Sandsione, € -
] partially
heaviy

Ci2.01;

~weathecadd

‘Sandstone, m

Sandstone; ¢ - cg

1 BTV IEES

Sandstone, m

r et

SR 1" 8 S

1

. i
gax10d

e

[»] ’?

i
i
i

77

R T e e

B NS p—




GEOLOGIC LOG DRILLING HOLE

Dam_axis, right bank

IE_Oi “Lam Plai Mat- - LOCATION
| HOLE NO. - DH:18 DEPTH 16.3 m
SITE EL. - 2725 m BIT TYPE DB Nxm . .
WATER TABLE 6.0 mbgs - DATE May 16 - May 21, 1981
DEPTH GEOLOGI] LITHOLOGY | RQD  PERMEABILITY SpT REMARKS
" LOG - .
. : {N-value}
(m} ~{o/o} lcim/sec) 30 40
o ' ! i
1.0 Silt_ o § :
| 5.2x10°% ; |
é |
P2V Y I R N L o .
4.0 Gravel wisilt -
i 2310 '
5| 50 1 Clay | i
8.5 ) Silt . o J —— :
3 heavily ‘
p weathered : 3.0x104
—1 . 7.3 . Mudstone ' 38
T weathered - 2.4x104 5
2.1x10°° i
19 : i
- 83 - '
T _ 5.7x10°2 ‘
Mydﬂone 67 . :
- " interbedded = :
| Core 1 em 2.(]|>(10'4
- max. B
! » 2.6x10'%
15 | 0
i 3.0x10°
83| . | Sendstone, f -m | o
- |
1
i

B-62




GEOLOGIC LOG OF DRILLING HOLE -

NAME OF PROJECT | Lam Plai Mat

[LOCATION -

HQLE- NO. -

DH-Y7

Spillway, right baﬁ.ﬁi
) 11.0 m

DEPTH
[DEE

SITE EL.

261.9 m

_|BIT TYPE

DB Bxm

WATER TABLE

BATE

Apr.

98 - May B, 198;

BEOLOGIC
LOG

“LITHOLOGY

RCO

i
i
i
I

{ofo) lern/sech

SERMEABILITY,

SPT

- 20

IN-valual

30 40

i
|
i
:

REMARKS

Silt

Gravel wisit

coarse
wegthered

Sandstone, f - m

-85

core
fragments

wedihered

Mudstone

; i
! %
! 5.6 10 :
i |
e T
i
i
!

core 10 ecm
mar.

| i -
0 -———— —-—
A dxig

i
!
)
brooiiin ;
- 110 - .« Sandstome, ceg i 4P ) N
1 . { K
i i |
s r ‘
. : i ;
; ; i ! :
! P ! i :
[ H ¥ B
3 ;
| : i
i !
! ;
= , |
|
: i i
= E i
r , : ;
S i ! !
H !
1 !
: § :
Pl I ]
1 ! o ;
H : :
1 1 :
NP

[N NSNS




GEOLOGIC LOG OF DRILLING HOLE

[aME OF PROJEGT | Lam Plai Mat _LOCATION__|_Spill_way, right bank
"HOLE. NO. | oHs DEPTH 10.0 m
SITE EL, 262.7 @ BIT TYPE | DB Nxm
WATER TABLE DATE May_23 - May 24, 1981
DEPTH IGEOLOGI] LITHOLOGY. RQD  PERMEABILITY 5p T AEMARKS
LOG o . _ :
' . IN-wvalue)
tm) (o/o} {cm/sect 0 20 30 40
o [ ' 5 l 5
0.7 |7 - e ) Silt sand R ; E |
N S A R
....... : i : :
—1 core BO ¢m 58 : } C
mnax. B : E :
| ' | @
N S 4.8x10°5 i !
3.8 - Sandstone, f - m | g6 B E ;
5 :::::::: 2 21078 :
” i B P
| “ core 90 cm Laxi104 f |
il max 7 P
. . 2. 72105 ; ‘
. Lol o Conglomeratic 65 : ’
| 87 |4:aein0y Sandstane = ;
T 93 ___‘".,.,A ____ Sandstone, f - m 5.3%x 1070 !
10| . :—:--;-m;q- Mudstona a1 i
-1 ¢
-4 :
'
!
4
:} i
]
Lo
——.—‘l
i |
IR l
L
—i :
T 1 Il
i : !
- 1 : |

B~(,_;;




GEOLOGIC L.OG OF DRILLING HOLE

NAME Of PROJECT | Nong -Lum Puk

HOLE NO. | DH-1

| site &L 237.6 m _

Dam_ axis, cight baok_. .

[LOCATION __

BIT TYPE.

WATER TABLE 1.22 mbgs

DATE

PBGA L e _“. .............. e
L 27 - Oct 18,1983 )

o

LITHOLOGY

LEOLOG G

DEPTH

LOG

(mi|

basalt gravel
coarse sand |
matrix, clayey
Brownish

RGO

laio)

HIPERf\.!IEAB.iL!TY

]
!
1
!
|

REMARKS

1: {(M-valuet

! {crn/sec) 0020 - 300 40

T Mo water ; I | Permeability at

; ;(;;isgv 613-";-’ u‘a.p_th of 20 m
[ injection | was testéd by the
15 m 3007 | recovery method
! ' apniying hoie

. i . bottom.
APebible gravet wicl_.'a_\,j L2004 i 0
! 7 -.
45 m : P
e e :
i No water ! !
: ¢ loss by : :
; o Injection N, J
| e |
. : i '
White - brown 7.5 m |
3 i s e . |
. i 3 I
i = _Ctay w/granule | i i i
FI : : : . )
: ) : ; .
Silt wigranule ! : ) —_
- | ) \ :
" ffacecus i :0}'31%
blocky . i -2
. 1 ) ) i
CPSo o reddisn brown i ' ;
11.0 Er==3 0 tClav_wigranule | H i :
TSR N ,l ! 1 :
WD i i !
> g i ! i
. . ] i !
. . N 1 !
. g i } ,
o] r ) 1 H !
. . ! ; :
: e . ; : '
S & |
] (g\ “P - Dlocky hasdlt - ; : ;
N <:>‘\>{>< ot of clayey | { | ;
el S : - i . !
15 bl contents I i Ii
L~ ¢ . 1 ;
i - |
: o g i |
oy _ AHeavily altered 'i ; I
1. ;.. . p C!a'e as i :
JLeof17:0 O HHayey: Basalt oo
H X AV VO . - ! E i
- VL e .
. S v i i
F— VIR é | i
3 ot :
RS & _ R i
Vo ol |
] oMo hlecky : o
20 200 17 w V.Basait I i



GEQLOGIC LOG OF DRILLING HOLE

"NAME OF PROJECT | Nong Lum Puk LOCATION | Dam axis, right bank
| HOLE _NO. - DH2 | DepPTH 13.2 m
SITE_EL. . : 237.2.m - BIT TYPE D& 56
| WATER. TABLE . 5.32 ‘mbgs L DATE .. Sep. 27 - Sep. 25, 1983
DEPTH [GEOLOGI ~ LITHOLOGY | ROD  PERMEABILITY SPTY REMARKS
. ] LOG C
o . {N-value)
iml . - - o {lo/o} . . lerma/sec) 10 20 30 40
_ T ]
Loamy ; 1
- reddish browp : ; S0/
Silly 'éand w;"pebbie I i
- 8.0x10"%
hrown
-'fS'i_lty lay w/pebble | No water
i boss by
gravity
_ injection
| R —— ~ tuffaceous a.6x 102 |
6.9 :’:’\,’! ' Clay wipebbie
I____ . , . ! ' .
oo z.2x103
’ . ’ " v v cbre length.
110! T 36 om max.
VL0 7.- 10 cm i
N « v e ave, _ _ ;
7 v btocky :
B R S { o eixiod '1 : ;
B PR O L
15
T
i
L J

B-66



GEOLOGIC LOG DRILLING HOLE

NAME OF PROJECT | Nong Lum Puk Damais, right_bank
HOLE NO. DH3 - 124
SITE EL. 230.7 m _DESA_.
| WATER TABLE: 1.54 mbygs Sep. 17 Sen 20, 1983
DEPTH BEOLOGIG LITHOLOGY " RQD  PERMEABILITY SPT REMARKS
LOG ' o
: - {Nvalue) -
{m} {oso) 20 30 40 |
| e gfﬁv
] b= No water _
. i
45 ,’a_;?.‘__f—,iSiltv clay wfbebb%e ' - :
5 /v :’r ¥ L
— N> & .{\<¢ : core length _
%K\v,é{ 7 cm max. coioa
Py K Heavily weathered e
It B4R :\'){ Basatt -
- v - 1
o v o v ! |
oL .. core iength : :
| | oo 1_2 cm max.
| v e,
10 v -
) : : i
- v Cracky ;
T Vesicutar :
129 DIV Basalt i
. E
i
t
b '}

fa)
~1




- .. GEOLOGIC LOG DRILLING HOLE

NAME OF PROJECT 1" Nong Lum Puk LOCATION Dam'axﬁ,fwerchannm'
HOLE NO. “DhH4 - DEPTH 16.6_m
SITE EL. 2249 m__ BIT_TYPE NR_56
WATER TABLE 0.58 mbags_ DATE Sep. 22 - Sep, 24, 1983
DEPTH [GEOLOGI] LITHOLOGY AQD = PEAMEABILITY sPT REMARKS
LOG : '
: (N-vaiue}
tm {o/o) {erm/sec) 1020 .30 - 40
— o b 3
IR T . i o “
I — o | | :
| R — Sticky clay - ; i ‘L
[y angular gravel He G.2% 10792 ; i !
R ; ! ! i
] g e wr -4 cm max. { ‘
5 5 @ reddish brown { ? 3
7] ) p) i . : | i
- A L 7.2x10°5 50/
2, 2 7] . : l :
- I . i i
. 4ot L ' -5 ‘
| a2 2| Clay w/pebble -— 5.6x 10
- ’/ - f
5
[ | blocky
: 2.8x10°3
- i
Lt 9. Qasalt
ol {00 T
LY FoN
u ROPRNS!
PG
. NN ‘
= Fon s N e '
- s Pale brownish * “
i v ow s white
L e with' basalt
- coo T fragments ' ,
15 F ; i
T P Heavily altered ; :
~ "h‘ R i i '
L e
| 186 [ > r el Tuit i i ! i .
20

B-638




GEQLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT | Noag Lum Puk | LOCATION. | Dam axis jeft oank ..
HOLE NO., ] DH5_ w __{ DEPTH 107 m '_ . '
SITE EL,. . .1233wm- BT TYPE OB
i WATER TABLE 4.0 mbgs DATE Seq. 26 - Sep. 28, 1983
o o | |
DEPTH GEOLOGIG LITHOLOGY RO PERMEABILITY S PT { REMARKS
LOG ' : ' N
. v e ©{N-vglue! {
{m} {ofol _ lemifsec)- 10 20 30 0
. T !
: 2.0x10°3
— angutar gravel ) !
3 size 2 ¢m max, [T
adedish ’ P smemm e -
- rrdes Caxied
—{ 3.2 Silt w/ipebble ] b
white gray 7 710t 50”5;
gy | Clayey silt ] o - —
i i T4
] !
e :
! !
| ';
PRATII
:
| | |
blacky E
coie length ;
10 cm max. s .
i 3 R ‘
i [
! :
-} Basait ; i
A [ VS TR - - = ————
! ‘ T
i
|
i
,
i |
i
; !
] :
' |
: i
- ; :
|
1
| | :
P
inn ! ;
'
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GEOLOGIC LOG OF DRILLING HOLE

| NAME- OF PRQUECT

LOCATION

Nong Lum Puk Dam axis, left bank
HOLE NO. DH-6 - ' | DePTH 16.7 m
SITE EL.. 2383 m BIT TYPE DB 56
WATER TABLE 2.65_imbgs DATE Sep. 16 - Sep. 20, 1983
DEPTH GEOLOGIQ LITHOLOGY RQD  PERMEABILITY SPT REMARKS
1 LOG o i
(N-value)
{m) {ofel  term/sec) 10 20 30 40
- 1‘ i : E
SRR No water ‘
R 2 loss by i . :
gravity {
- . injection ’ :
little pebble : g
rounded : :
] size & mm T : ;
white gray :
B . -No water \
5 T TR toss by ‘ N
O . =
— : gravity ;
60 Py 1 Clay wipebble B infection
| ' iuffa.ceo_us _
little pebble : . 50
- white gray 1.8¢10°% ‘ )
] 1 Siny c.lay B0
10 Basalt’ .
i RN tuffaceous,
e \: '-..: 3| Heavily ahered
Sl T2 NS Basalt
B S core length
R - 16 cm max.
L) 2 o o (Basalt ] 1551073
‘A w
15 SN blocky
e vesicular
16,7 kvt oy Basabe  f 4 3
i
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GEOQLOGIC t.OG OF DRILLING HQtE

NAME OF PROJECT Huai Phlu LOCATION ' Dq'm axis, right hank 1
HOLE NO, DH-1 {1) - DEPTH N6 m
SITE EL. 243.3 m BIT TYPE = | DB Nxm -
WATER TABLE 5.1 mbgs "DATE Mov. 14 . Nov. 21. 1983
I 7
DEPTH GEOLOGI] LITHOLGGY ROD ;v&ﬁMEAmLLTY SPT REMARKS
LOG ‘
iN-vaiueJ
{m) {ofo) {cm/sec) 10 20 30 40
j-. a
_ QP 1.0x10°3
g ;J e ]
L1 21" - 5 Silty Sand
oo E
285 | 25 - 1| Boutdsr
] 5.7¢10°1 \
|5 | \
' |
L ‘ \ i
i 5 §
‘.\ '
i \
- 7 _ | .
7.7 0 Ll silty Sand A
—
| j : 2 :
— e
o) e
. ;
] ___.A.;,J_.EA 17 10'3 ! |
i Stightly ' ;
weathored !
I core 04 cm ;
F_ . S —
; :
[ . R 5.9x107 | %
______ e *z
: i !
|
a _ ;‘
L‘_ L _ 87 1.0 1074 ;
17.7.1 71 ; S_an:dsfo_ne,'i;__r_w_l_ . ) ;
= = Soft L
e 18.@_ - Siltstone 100 UA-_‘“W-! ;
_‘J ;. :
et | 4 73107}
8 741 3 B0 )
- e H
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GEOLOGIC LOG

OF DRILLING HOLE

| NAME_OF PROJECT

. Huai ' Phlu

LOGATION-

Cam axis

HOLE NO. |

SITE EL. ..

BIT TYPE

m

DB Nxm

DATE

WATER. TABLE

N

GEQLOGI].
LOG

DEPTH

{m)

CLITHOLOGY

RQD

" {o/o)

PERMEABILITY]

{cmn{fsec)

SerT

{N-vatue}

10 30 40

" REMARKS

........

core 110 cm
max.

Sandstone, m

93

20
7 T .
! ]

216 |1l

10

.
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GEOLOGIC LOG OF DRILLING MOLE

NAME OF PROJECT

Huai ?hlu

MOLE NO. _

DH-2

SITE El, -

.238.7 m

DEPTH

LOCATION |

_ Dam axjs, right_bank

BIT TYPE |

L WATER_TABLE

|08 Nam

DATE

Noyv. 22 - Nov. 25, 1983

25 fﬁbgs

DEPTH GEOLOGIG LITHOLOGY RQD rERMEABiUTY SPT REMARKS
. oG . {N-vaiue} .
{m} lofo) {cm/sec) . 10 20 30 40
WS T ; :
// L 3.0x102 Ny
- Silty Sand ] }
EE : :‘_‘80U|d€_r'_ o 4_;,{]0-2 : r'f ‘
» Lsm#;’ Sand R ] N
R T o o _-7,5
T pax0 |
B Stinhtly a5 '
" weathered mm e
_?_(1 ST core HH cm
max. .
g.oxi0d
| ] _ 9 :
? i
97 ; 5
e — e o - e . l (
133 L sandstone, f o m:
ity . ! i
= by -4 i
1 Soft B S 765107 | i
_ . waathered - i ‘ ‘
Ao 114.85 | — |Siltstone ’ i 3 i
e Soft 80 .|
;;l brittle !'
: slightly o i
5 ; - weathered Lo . |
S A BRI , : 47 1.5x10% ,
W R DR D care 47 cm [T {
R o max. ’ l! ;
[ s slo o } i
24185 - i |Sandstone, f 93 | : :
T T - - ""““)—'“E“' et e sy --W»-_—I_._ ——
o |
ol | |

873




GEOLOGIC LOG OF DRILLING HOLE

| NAME_OF PROJECT | Huai Phlu LOCATION Dam_axis, right bank
HOLE NO. DH-3 (1) DERPTH 21.6 . m.
SITE EL. 1. 2334 in - BIT _TYPE DB Nxm
WATER TABLE 1.6 mbgs DATE_ Mov. 28 - Dec. 2, 1983
DEPTH BEOLOGI]  LITHOLOGY RQD ~ PERMEABILITY] SPT REMARKS
LOG : '
) : {N-value}
(m} (o/o) fem/sec) 10 20 30 40
: — |
‘ i :
; I ! i
] ‘ % !
A
: | i -
1.8x10°2 : ; |
A
- : ! E 3.
. | !
5 i .
1 E.3 ;, / Si}ty. Sand - : }
R 3 é ‘
— ’ Shightiy 1 ax10°3 : '
: weathered -
— . Soft & 0 :
: brittle e . !
10 - Core 17 cm . :
T max. :
: 7 :
— : e 4.3x10°4
12.6 “Isandstone, m 30 :
- No water '
loss {
S 27 i
i ;
15] | s L
reddish ; i
brown i |
- Slightly 30 S
weathered ' 1
] Care 57 c¢m . }
' max. ! ; ! i
o
24 : ; i
20 LT 57 } [
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GEOLOGIC LOG Of DRILLING HOLE

NAME OF PROJECT | Huai Phiu - liocamion | Oawaxis

HOLE_NO. DH-3 (2. | DEPYH | -

BIT TYPE

SITE EL, ' . DB Nxm

WATER YABLE _ _ DATE

DEPTH (GEOLOGIQ  LITHOLOGY RQD r‘ERMEABiL!TY SPT REMARKS

LOG s . .
o _ : {N-vatue]j
{rm) oio} Aem/sec) 10 - 20 30 40

| Sittstone 83

T
|
]
]




GEOLOGIC LOG OF DRILLING HOLE

E\jAME OF PROJECT | Huai Phiu ' | _LOCATION | Dam axis at river chanael
HOLE NO. OH4 | _pepTH 188 m ]
SIE EL. - 210 m 4--BYLIYPE_| DB Nxm
WATER TABLE 0 mhgs DATE Dec. 4 - Dec. 5, 1983
DEPTH _GEQLOGid LITHOLOGY . | ROD  PERAMEABILITY] SPT REMARKS
LOG .
_ (N-value}
il 1 tofo) (cm/sec) 10 20 3¢ 40
0.3 CDOO Boulder . E 7 I
S e ] msaet| T
= RS slightly ' : _ P
Ll .: weathered i E |
! DR core 31 em { ‘
max. 13 ' : I'
5] 50| .. . ‘| Sandstone, f - 'm I
1 2,910
93
-—- ' No water : ﬁ
{oss . ‘ . ;
— 571 ' : f |
i.() —— ‘0 ‘
T -~ reddish 20
. brown
. Slightly
weathered : i
. Soft & T
prittle
i max, core
! 30 cm — B
o ?
83
- o2 s -
.
: L i
18.8| Siltstone ) 20 : 5 i E
20
-
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GEOLOGIC LOG OF DRILLING HOLE

NAME OF PRQJECT | Huai Phiu _ LOCATION Dam_axis, Jeft bank .
HOLE NO. .| DHS . DEPTH . 1508 M

SITE EL. | 231.5_m BIT_TYPE D8 Nxm: . N
WATER TABLE 1.6 mbgs _ DATE - |Nov. 22 - Nov. 24, 1983

0EPTH BEOLOGI] UITHOLOGY | CORE PERMEABILITY ~  SP T “REMARKS
= ECOVERY : . ' :
LQG . REC _ R {N-value)
m)| {o/o} {em/sec). 10 20 . 30 40
. e . . . ‘
m=y - Cisilty sand :‘
e "3 . iBoulder
5 VS |
5.56 L/ 1 iSily sand o |
i | _ ;
highly 57 o ‘ -
—t weathered R — g 2xi107 Co
: . g
] H
core 19 cm | I : i
N 1
max. . 5G : '
s B 3
L1t IR ‘\i No water : :
] IR : : loss i
| 10.55] EEERNRES Sandstone, f 30 ;
= /—7:_ ‘weathered i i} "
g = core 19 cm : : ‘
A max. i ! i
= Bittstone - 53 | :
. } i !
i : :
_ ! | - i
weathered : : : ¢
~core 13 cm i 97 : -
max. - E
I
|
— :
N R W s, 1 S :
18] 15.05/7 2 ?ﬂMuds‘(one ; 73 |
T S T : - -
! i
. :
N | i
o : o :
i . i :
S |
e | L
h |‘— - i ; ' ?
1 _ H !
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GEOLOGIC LOG OF DRILLING HOLE

("NAME OF PROJECT | Huai Phlu LOCATION  [Dam axis, loft bank
HOLE .NO. DB | DEPTH 14.8 m
SITE EL. 238.2 m BIT _TYPE DB _MNxm
| WATER TABLE 1.3 migs DATE Nov. 25 - Nov. 20, 1983
DEPTH GEOLOGIG ~ LITHOLOGY | CORE PERMEABILITY S P T REMARKS
LOG RECOVER _
k . i : {N-value)
(m} fofo} {cmfsec) 1q 20 30 40
' !
- ‘ 3.1x10°2 {
-:u/f Siity sand ; %
— H
] moderately ’
: Lol weathered ‘
1 LI core 37 om 1.6)(.!0-2 : i ,l :
....... - 1 * ! 1
5p - || mex i |
1 Lol 33 | i i
5.8 |1 ... .7| Sandstone, f o i i
A : ; i :
722‘% -7~ weathered : 5 : : g :
] 27U white 43 . 2.7x10° ; ;
e | i i
] ———— | reddish brown i : i ?
_ T core. 42 cm 27 f : 5 %
= VDI mex : } |
imz _ i ‘s i ;
10 ST : i i
— == 100 A
10.8 |7 Silstone Loxi03. ! ; | '
11.8 ~" T Sandstone, f 100 : . %
: ; : ! !
[ seddish brown ! ! ' ;
core 30 ¢m ‘ i :
. .Max. ) : i I
1133 Siltstone ' a3 5 ! i !
S R ' 4.2x10° : : i
reddish brown ' i !
- core 22 cm :
max. ) i !
i5(4.8 Mudstone 79 | i
kol
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GEOLOGIC LOG OF DRILLING HOLE

NAME OF PROJECT |Huai Phlu LOCATION - | Dam axis, left bank
HOLE NO.. OH-7 OEPTH 1137 m )
SITE Et. 243.5 m [BIT TYPE | DB Nam _ B
WATER TABLE 2.2 wbgs DATE Dec. .- Dec. 2, 1983
I' ey
!
DEPTH GEOLOGI]  LITHOLOGY CORE  PERMEABILITY SPT REMARKS
| Lo6 'RECOVERY _ '
i ' | . {N-valae)
{m) (ofo) | . fem/sec) 10 20 30 40
l e I
i S ! ,
: ~ fiv ‘ i ! ;
; . ‘ L '
B ‘ |
B T ;
— 4.2 et Silty sand ! ]
"‘ji?Sandsuaﬁe, f § i
! 8O _ ; é
. A 3 i E
highiy 4.9x10™ ! .
weathered i i ;
reddish %
brown _k#ﬂﬁ;ﬁ_nm4
core 32 cm ; :
- Lixtod
i Siltstoae t 73 ;
co?e TYoom % E E
: ! ereed | i
Max. S bax10 : :
e T I |
o7 iSandstope, f e 80 J i !
N Y - i ] —~— : — R —— ——
= i e
> | I .
§ Gl | [ | |
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ANNEX €. SOIL AND LAND CLASSIFICATION
C.1. Landforms

The area.is situated on the Korat Plateau which is a yﬁung;
saucer—shaped plateau of which surface is gently undulating, with low
" hills occurring as well as numerous small shallow lakes. Although
the bedrock locally iﬁf1UEnces the surface forms, topoéraphy and.
drainage.pattefn, the geomorphological features are predominantly
determined by the tremendous alluvial deposits of major rivers
system, this is, the Mae Nam Mun and lts tributaries such as Lam Plai
Mat and Lam Chi Noi.

The characteristics and distribution patterns of the Project
Study area solls are closely'related to the landforms. The principal
landforms in the areas are floodplains, low terraces (older

floodplains), and middle to high terraces (uplands)..

The cycle of sedimentation and erosion and the consequent
formation of different terrace levels are schematically shown in

Figure C-1.

The floodplains are nearly flat, lowlying lands which extend in
parallel with the rivers and ‘their tributaries. Most of these lands
. consist of the active floodplain surfaces which are inundated
frequently by overflow of the rivers during rainy seasons. ' The
floodpléins.are youngest surface in the area, with parent materilas

of deep, silty or clayey, recent riverine alluvial deﬁosits.

The low tefréces occur on ;he wide, slightly undulating plaiﬁs
betweéh floodplains and ﬁiddle ﬁgrraces. Generally, these lands
stand one to two meteré above édjoining floodblains and undergo
natural flooding only when runoff is exceptionally high during rainy
seasons. The general relief and slopes of the low térraces are

similar to those of_the floodplaihs. Their parent materials consist

C-4
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of deep, older riverine alluvial deposits. The slightly higher parts
are mailnly composed of medium to coarse textured sediments, whereas

in the lower parts fine'deposits dominate in the surface layers.

The middle to high'terraces form the side slopes of the river
vailey._ These lands have nearly level or gently sloping relief. The
parent'mdtefials originated from unconsolidated old atluvial depoéits
and are generally coarser texture than those of floodplains and low

terraces.

The dissected erosion surface and hills are found only in the
uppermost portion of the area sufrounding narrow river valleys,

Their parent materials are residuum or colluvium from basalt origin,
C.2. Solls

The prevailing éoils‘in the Upper Lam Plai Mat and the Huai Seo
sub-basins have been formed of alluvium under the climatic condition
. of Tropical Savéﬁna. The soils of the areas are distributed
complicatedly because of the various influences of micro-climate,
relief, draihagé conditions,.and nature of parent materials. The
general charéctétistics and distribution pattefns of the solls are
closely correlated with the landforms that they occupy. Figures C-2,
C-:3, and- C=4 are detailed reconuaissanée soil maps for the Upper Lam

Plai Mat sub-basin, and Figure C-5 is for the Huai Seo sub-basin.

These soil maps have been.compiled from the data obtained during
the present fileld survey made by'the RID as a supplement of the
existing detailed recohnaiséance soll maps of Nakhon Ratchasima
province and Buri Ram province scaled 1:100,000 prepared by the

Department of Land Development.
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R

N

Mapping
Number

o’ B
W

e Al Ll

Happing'Unit Name

T

© SOFL_ LEGEND _

Landform

{rai)

LA

Alluvial Complex
Chiang Mai
Ratchaburi
Phimai -
Wathana .

Fleadplain

3,700
1,180
7,910
810,
1,400 .

~ o=

Roi Et ..
Roi £t loamy var,
Rof Et clayey var.

" Low Terrace

34,180
10,880
70

na

00—

DD OB N o R

That Phasom

“Hhon

Renu

. Korat

Phon Phisai
Ham Phdng .

Roi £t/Korat assonc.

Hiddie Terrace

500
200
15,490 -

3,230
1,030
S40
- 340

CSaiuk -

Harin .
Korat/Satuk assoc.

High Terrace

T o450

120

o
SH IO WOD o

Buri Ram
Surin

“Dissected Erosion

Surface & Hills

250
2,490

Others

260

. FIGURE C-2. SOIL MAP OF UPPER LAM PLAT MAT SUB-BASIN (1)
C .. THE.LOWER NORTHEAST MEDIUM SCALE IRRIGATION PACKAGE PROJECT -
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117,500 100.
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SOIL__LEGEND
Manging  Mapping Unit Name  Landform prea
Hunger - (rei) L
1 Alluvial Lomplex fioodptain 3,700 3.1
2 Chiang Mai : 1,180 1.0 -
3 fatchaburi 7.910 6.7
4 Phimai 810 0.7
5 Wathana I . 1,400 1.7
& Rot Eb Low Terrace 3,180 291
7 Roi Bt loamy var. 10,880 .z
B Roi £t clayey var, ) S A Q.1
] That Phanom Middle Terrace Sa0 g4
g bbon 200 0.2
3 Renw 15,490 . 13.2
17 Korat, 31,230, 26.8
12 Phon Phisai © 1,030 0.9
14 Nam Phong 540 0.5
is Roi Et/Xorat assoc. . 30 0.3
H3 Satuk High Terrace 4,650 4.0
17 Warip . - 30 0.3
e Korat/Satuk assoc. - -
19 Buri Ram Dissected frosion 250 0.2
20 Surin Surface & Hitls 2,430 " 2.1
__Others ' 260 0.2
Total 117,500 190.0
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| FIGURE C-3. SOTL MAP OF UPPER LAM PLAT MAT SUB-BASIN (2)
0 THE LOWER NORTHEAST MEDIUM SCALE IRRIGATIO
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KEY MAP

S0fL LEGEND

Mapping  Mapping Ynii Name Landform . Area
Humbor L (rai) %
Alluvial Complex - Floodplain 3,700 31
~Chiang tal 1,130 1.0
Ra tchaburi 7,910 6.7
Phimai 810 0.7
Wathana . 1,400 |
Roi £t Low Terrace 4,180 290
Roi £t ltoamy var. 10,880 9.2
Roi £t clayey var. 70 0.1
That Phanom . Middle Terrace 500 0.4
Ubon 200 0.2
Rent . 15,490 13,2
Korat . _ 3,230 2.6
Phon Phisai 1,030 0.9
Nam Phang 540 0.5
Roi E£L/Korat assoc. o 340 0.3
5a tuk High Terrace 4,650 4.0
© Warin . ¢ 390 0.3
Korat/Satuk assoc, - -
“Buri Ram Dissected Crosion 250 0.2
Surin Surface & Hills 2,490 2.1
Others o 260 9.2
Total 117,500 0

_FIGURE - C:4;
L THE LOWER NORTHEAST MEDIUM SCALE IRRIGATION PACKAGE PROJECT -

e

|SOIL MAP OF UPPER LAM PLAL MAT SUB-BASIN (3)




Mappihg
Number

SOTL _LEGEND

Mapping Unit Name

Area

(radi)

5
7

Low Terrace
Roi Et loamy var,

6,890
3,820

11
12
14

Middle Terrace

2,480

680
460

16

High Terrace

380

SOIL MAP OF HUAI SEQ SUB-BASIN

"~ THE LOMER NORTHEAST MEDIUM SCALE IRRIGATION PACKAGE PROJECT -
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The soll series found on each landform and their exteunts are
summarized in Table C-~1, and their wmajor characteristics are in Table

c-12,
€.2.1. Soils of Floodplains

| The solls of fioodplains are Hydromofohic Alluvial soils

(thiflﬁVentsIand Tropéquepts in USDA Soil Taxonomy, see Table C-13).
They occupy nearly flat areas that are poorly drained. Their parent
'materials originated from the recent or semi-recent riverine alluvium
‘deposited by the annual_floods. These soils are deep and commonly .
have fine texture such as silty elay loam, silty clay and clay
throughout ‘the profile. A peculiar feature of these soils is grayish
(ox some brownish) color and often show distinct mottlings. The
surface layers are usually very plastic and sticky when wet, and very
hard wheh dry. Small, soft manganese cohcretions_are common in the
subsoils. The floodplain soils have felétively high natural
| fertility. Transplanted paddy rioe is oultivatéd'on most lands
during the rainy season under local irrigation system and gives

satisfactory yield when flooding is not destructive,

These soils cover the considerable area of a central portion as .
well as the valley bottoms of small tributaries of the Upper Lam Plai
Mat sub- basin (15 000 rai or 13? of total area),.but not found in the
._Huai Seo sub-basin., The soll series included in the floodplains are

" Chiang Mal, " Ratchaburi, Phimai, and Wathana series,

- Ratchaburi'éeries

The soils have been composed of recent alluvium and occur in
' floodplains forming a transitional zone between the river levees and
the river basins. . Relief is flat and the general slopes are 0-1%,
These soils ore a member of the fine-loamy, mixed, non-acid family of
Hydromofphic Alluvial Soils (Aeric Tropaquepts). They are very deep,

somewhat poorly drained but not so poor as the adjacent soils such as

C-11
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Chiang Mai and Phimal series. The soils have no distinct genetic
horizons other than Al- or Apuhorizon. Most commonly, the texture is
clayey throughout but locally they may contain thin.stfatified
lighter textured layers at varying depth. Colors are dark gray éo
dark greyieh brown in the Ap, and grayish grown to brown below, The
profiles show moLLling which 1s most pronounced in the surface
layers. 'Mostly; they are subject to periodic flooding. Reactlon is
' usually slightly acid, with a gradual increase of pH valuee with
depth., The lands of this series are in use for irrigated paddy rice
and give excellent yields, provided the crop is not damaged by
flooding. The natulal fertility 1is considered to be moderate, and

" the paddy suitability group is P-11f,

The Ratchaburi series occupy 6. 7/ of the Project study area of
'the Upper Lam Plai Mat sub-~ baein, and the solls of master sites M-5
and PM-6 belong to this series.

€.2.2. Soile of Low Terraces

.The eoils of low terfaces are Low Huﬁic Gley Soils (Paleaquults)
which have dé#eleped on older elluvial deposits unaer_poo:lj drained
condition. VThese soils“have'formed well developed A- and B-
horiaons, and teXture'of the.A horiﬁon.is usually loaﬁy, that is,
sandy loam, loam, or silty clay leam. The texture of B~Hpriaon
ranges from sandy c]ay loam to clay These soils have grayish brown
color in common, and include prominent reddish or ‘brownish mottlingq
throughout the profiles. lheir surface layers are usually slightly
ar moderately sticky and plastic when wet, and slightly hard when
dry. Practically, all of the soils prevailing onn low terraces are

used for transplanted paddy rice cultivation,

These soils cover great extent of the Study area; 45, 130 ral ox
38% and ‘10,710 rai or 26% of the Upper Lam Plai Mat and Huai Seo
sub-basins, respeetively. The goil series found in the low terraces

is Roi Et seriles and its variants.
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~ TRoil Et Series

The soils have been formed of old alluvium and occur on low
terraces of- which relief is nearly flat, name]y the slopes are 2% or
less. These soils are a member of the fine—loamy, kaolinitic, acid
family of Low Humic Gley Soils (Aeric Paleaquults) They are deep
and poorly drained soils, and charactelized by variable colors, but
dominant color is a grayish brown or light brown sandy loam A- horizon_
overlying a light brown gradlng to pinkish sandy clay loam or 10am
argillic B- horizon which in turn overlies a llght gray. or whltish
clay loam or clay C-horizon. They are mottled throughout_the
profile, with common to many, strong.brOWH_or Yellewish brown
mottling at the serface and.strong brown and/or yellowish brown or
dark brown and some red mottling in the subsoil. ‘Reeetieﬁ is medium

acid over strongly to very strongly acid.

The soils are subject to flooding by impounded rain water up to
about 30 cm déep for 3 to 4 months, while the groundwater table
decends below 3 m during mid-dry seasons. The lands of these soils

are commonly used for transplanted paddy rice in the reihy seasons.

The soils of master sites PM—3, PM-8, and HS~1 beleng to this
series. As shown in Tab1e C—10, their natural feitiiitﬁ'seeme_te be
low. The Roi Et series with their variants occupy the 1ergest'ekﬁent
in the Upper Lam Plai Mat sub-basin (38.4%), and the second lergest

extent foi1oﬁing to Korat series in the Huai Seo sub-basins (26.3%).
¢.2.3. Soils of'Middle-and'High Terraces

In the middle terraces, the soils are predominantly Gray -
Podzollc Soils and Low Humic Gley Soils (Paleustults and Paleaquults)
_which_heve developed in imperfectly_drained positions from old
rivefine’ellQVium; The ‘natural vegetetion on_theee soils 1is ﬁainly

Eﬁrusﬁ_er 1dw-epenffore5t, but paddy rice is also grown in a few
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plaées where water can be collected, Upland crops such as cassava,
malze, kenaf, and upland rice are grown on better drained soils.

These soils have loamy surface layer and clay loam or clay subsoil,
and grayish brpwn or brown color with prominent reddish or brownish

mottling.

-in the relatively higher positions of upland area, on the other
hand;_the_SOils are Red-Yellow Podzolic Soils'(PaleUSfults) which
have originated from unconsolidated old alluvial deposits under
~ relatively well'drained condition. Having undergone severe
weathering and 1eachiﬁg after the deposition of the coarse?texture
Sédimentsa'these soils are of relatively low fertility. Most lands
are covered.by low opéﬁ forests, and upland crdps mainly caésaVa and
maize are grown on: these solls, but no paddy rice. The soils have
coarSEMtextufed'surface iayers, that is, loamy sand, sandy loam, or
loam, and the teﬁture changes slightly finer_with.depth. The surface
layers are usually slightly sticky or non-sticky and siightly plastic

or non4plastic when wet, and slightly hard or loose when dry.

Thése.soiis océupy the largest extent in Bofh Upper.Lam Plai Mat
and.Huai Seo sub-basins, that is, 54,370 rai or 46.4% and 30,000 rai
or 73;4Z;Zfespectivély. The.pfincipal goll series on the middle
‘terraces are Koraf series and Renu series; and on the high terraces
is Satuk_series. ‘Brief descriptibﬁs of the above three series are

as follows:

- Korat series

The solls have been formed of old alluvium and occur on middle
“térracés pf which relief is undulating, that is, the slopeé are
ranging from 2 to 6%. They are a meﬁber of the fine~loamy, .
siliceous, acid family bf Gray Podzolic Soils (Oxic Paleustults).
They are deep and moderately well drained soils. The permeability is
.moderate to rapid, and fhe surface runoff is usually rapid. The

soils have a peculiar feature characterized by a grayish brown or



'very dark grayish brown sandy loam or loamy sand A-horizon overlying
a brown or light brown or pale brown séndy clay loam B-horizon. Few
to.goﬁmon fine faint étrong_brown énd/or reddish yellow mottling

gccurs in the deeper B-horizonm, ReéCtion 1s medium acid to strongly

acid ovetr strongly acid to véry strongly acid.

- The lands occupied by these soils are originally dry dipterocarp
forest and mixed deciduous forest. Partially the forest have been

cleared for upland crops such as cassava, malze and kenaf, etc.

The soils of master sites PM-1 and:HS—Z were classified into
this series, and their natural fertility was estimated to hé low.
This serles occupy 1arge extent, that is, 26.5% and 65.3% of the
total study areas of the Upper Lam Plai Mat and the Huai Seo '

sub~basins, respectively.
-  Renu series

Genesis and occirrence of this series are similar to those of
Korat series. Relief is undulating to gently rolling; the slopes are
ranging between 1-4%. These soils'are a member of fine~lbamy,_mixéd
family of Low Humic Gley Soils'(Plinthic'Palééquulté)j They are very
deep goils with somewhat pobr drainage, -and characterized by dark
.grayish brown or gréyish_brown sandy loam overlying brown or.ligﬁt
brown which in turn light gray or pinkish gray sandy élay loam
grédiﬁgjto'saﬁdy clay in déeb subsoil, The profiles are mottled
thfoﬁghout'with strong brown to yellowish red ét the surface and.
yeliowish'red or.féd in'subsoils. The lands of this sériéé'are.used
for whether paddy rice or upland crops, depending.oh the irrigation
‘water availability. The paddy suitability_is pP-IVt better than Korat
series (P4V£}; .
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The soils of master site PM-10 belongs to this series and the
- natural fertility was estimated as moderately low after the soil
analysis.. The Renu series occupy 13.2% and 6.1% of the study areas

in the Upper Lam Plai Mat and the Hual Seo sub-basins, respectively.

-~ Satuk Séries

The sdils.haﬁe,been formed of old alluvium and oceur on the high
terrace., Relief is'undulating'to gehtiy roliingf the slopes.are
ranging from 2 to 8%. .These soils are well dfainéd, and the |
groundwater table falls below 1.5 m from the surfaée in most of the
years. These soils are a mémbér of fine-loamy, kaolinitic family of
RedQYellow Podzolic Soils.(Oxic.Paleustults). They are deep soils
and characterized by a very dark,grayish brown, dark grayish brown or
dark'btown’sandy'loam'AFdeizon_6very11ng a strong brown or yellowish
‘brown or reddish yélldw=5andy clay loam or élaﬁ loam argiliic
B-horizon. -Reactioﬁ is slightly acid to medium bver strongly acid to

very strongly acid.

The lands covered by these solls are mainly dipterocarp and

mixed deciduous forest with partly cleared for the cropping.
C.2.4. Soils of Dissecfed.Erosibﬁ Surface and Hills

The soils on the“dissectéd érdéion surféce are distributed in
higher elevation lands, tha; is,'the:fringe'of the area. These
colluvium and reSiduum.é¢iis'are inSignificaht.in thelr extent within
the irrigable area by the Project. These soils have been formed from
residuum of basalt, and'contéin a considefable quantity bf gravels
aﬁd laterite concrétions'also. The'secondary dipterocarp forests
cover these soils predominantly, and partsrof these forests have been

cleared for upland crops such as cassava and maize.
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These soils occupy the smallest extent only in the Upper Lam
Plai Mat sub-basin, that is, 2,740 rai or 2.3% of the total area,

The soil series found on the dissected efosion surface and hills are

Buri Ram serles aﬁd Surin series.

~  Surin series

Phe soils have been formed in residuum and local colluvium from
basalﬁ'and occur on dissected lava flow or erosioﬁ surface of which
relief is undulating to rolling, namely the slopes are ranging -from 2
to 8%. These soils are a mémber of thé clayey~skéléta1, miXed, acid
faﬁily of Reddish Brown Lateritic Soils (Rhodic Paleustalfs or Oxic
Haplustalfs) These solls are grévelly aﬁd moderately deep, and well
drained. They are characterized by a dark brown or dark reddiqh
brown loam or clay loam, gravelly A-horizon_overlying a yellowish red
or red graveliy'clay loam or gravelly clay.argillic B~horizon which
in turn overlles weathering zone and grades to bedrock at some depth
between 60 cm and 120 cm. Reactlon is neutral to medium acid over

medium to strong acid.

The lands of this serjies are main]y mixed dec1duous and

dlpterocarp forests which have been partially cleared for upland

crops cultivation.
€.2.5. Soil Suitability Groups for Paddy Rice
..Thé_soil-suitébility groups for paddj have been.developed_by the
Land Classification Div., D.L.D. 1In this system, soils are placed in
five broad groups numbered P-I to P-V as follows:
Groﬁp p-1: ~ Soils very well suited for paday, having no

'significant limitations that restrict their use

for paddy rice.

c-18



"Group-11:

Group-111:

Group-1V:

.Grohprv:

Soils well suited for paddy, having slight
limitatlons that restrict their use for paddy

rice,

Soils moderately well suited for paddy, having
moderate limitations that restrict their use for

paddy rice.
Soils poorly suited for paddy, having severe
hazards or limitations that restrict their use

for paddy rice.

Soils generally not suited for paddy.

_Furthermcre,Athe_suitability groups for paddy are divided into

subgrdups according to .the kinds of dominant limitation for the

production of paddy rice as below:

g - Soil limitation in the root zone - Soils in subgroup

‘m -~ Lack of water for plant growth -~ Soils in subgroup

have such features as shallowness, unfavorable
textute, rapid permeability, gravel and stones, and
low fertility that is difficult to correct.

have limitations which result from periods with
insufficient rainfall or from insufficient rainfall
and streamflow in the normal growing season. Plant
growth is reduced by lack of available water,

f - Flooding ~ §oils in subgroup "f" are susceptible to flash

floods or excessively prolonged and deep flooding
which damages the crop. Frequency, duration, depth of
water, speed with which the water moves, rate of rise
and possibility of salt water from the sea must be
considered in determinlng degree of flood hazard.

t - Unfavourable topography ~ 'S0ils in subgroup "t" have high

topographic position or distinet micro- relief which
1iwmits use for crops. It may be difficult or
~impossible to impound water on these soils, and land
levelling may be necessary for paddy.
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Table C-11 is'the'guideiine for classification of soil
sultability groups for paddy which have been made by the Land-
Classification Div., D.L.D. '

¢.3, ‘Land Classification

¢.3.1. Land Classification Specifications

~ Because of insufficient water_resauices to cbver the entire

arable lands, the Projeét will provide the irrigation wafer-only the
laﬁds'on floodpiains and low to middle terraces which are presently
used for paddy rice cultivation under raiunfed or local irrigation
s&stems. Accordingly, the-land:classifibation:specificafions were
madé to select the lands having slow or véry slow internal drailnage
suited for paddy rice cultivation with irrigation. Table C-2 shéw
the land élassification specifications.for irrigatediland_use made

especially for the Project Study area.
€C.3.2, Land Classes for Irrigated Paddy Rice

Following are brief descriptions of various land classes for

irrigated'paddy'rice cultivation in the area:

Class Rl: The.lands are capable of producing sustained high
yield of paddy rice at. relatively low cost when
the lands are provided with essentlal irrigation
and surface drainage facilities and if good
crop-soil-water management practices are
introduced. 1In other words, these lands would
have relatively high net income.

Most lands.consist of floodplain areas along the
“major rivers although significant areas are also
found on the low terraces, The soil of Class Rl
_lands have high.. inherent. fertility Textural
. classes of the surface layer are usually fine or
- medium silty over fine clayey in :sub-surface
layers. . The CEC values of root zone are more
than 10 meq./100g of soil, which indicate that
" these soils could preserve significant quantity
of nutrients. The Class Rl lands lie in the area
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Table C-2.

Land Classification Specifications for Irrigated Paddy Rice

_ ~ The Lower Northeast Medium Scale Irrigation Package Project -

"LAND CHARACTERISTICS

CLASS K1

5011, FACTORS

%
Texture’

textures with

. Fine texture in

surface and iine

' '.1ess than 30 cm.

Depth
to subsurface
horizon .
‘to laterite. or
‘base rock S
: Lhemical propertles
£Cx103(0-100 cm.)
pH. (0~30 ¢m.)
CLC (0-30" cm.)
Profile drainage 2

medium texture
in Subsurface or
medium sllty
texture in sur—
face and fine

textures in sub-.

surface E

< 30 cm..

3 .>_ 90 Cm.

< 2 m.nhos/cm.

- 5.5 to 8

> 10 neq. /lOOg

" Very pootly
drained to.lmper-
fectly drained

TOPOGRAPHIC FACIORS

General Iand'Slope-
Micro-relief
(hummocks)

Trees or brush
cover - '

DRAINAGE 'FACTORS

o e et e o  y m ymh y 7t 2t rar em ey

Surface drainage

Flooding hazard

o<
Iittle leveling
required

None -

No réstriction_

to surface water

disposal’

No restriction

" CLASS R2

CLASS R3

Medlum or fine
textures in sur~

+ face and medium

or fine textures

“with more than

30 cm. fine
texture in sub-
surface

< 40 cm.

> 60 cm.

<4

5te 9
o> 5.
Very poorly
drained to
moderately well
drained

<.3
Moderate level-
ing may be

required

Very sparse

 Surface water
disposal re-

quires ditching
(intermittent

pending during

wet season)
Periodic but re~

Loamy sand or fine
textures throughout
profile (loamy sand
less than 15 cw.)

< 50 cm.

> 30 cm,

< 8

4 t
>3

Very poorly drained

to well drained

o9

< 6

‘Much leveling may be

required

Sparse

Surface water dis~

- posal requires ex~

tensive or deep
ditching (ponding
frequent during
wet season).
Periodic but re-~

latively'frequentlatively frequent

_shallow floods

ofshortduratkm

shallow floods of
short duration

Class R6; Lands that does not meet these specifications

Notes: *1 Soil texture: Fine: SC, C, SiC, CL , siqt,

81CL, L, SiL,

bl SL Coarse:

*2 Dralnage classes by the FAO Gﬂideline.
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Classes R2
& R3:

sCléss RG:

with general slopes lesg than 2%, -These lands
would not be subject to destructive, flooding
after the Project. .Their very slow surface and
internal drainage characteristics will make it
easy to obtain the submergence required for paddy
rice cultivation.

These 1ands are considered to be suitable for -

E paddy rice production under irrigation, but to a

legser degree than Class Rl lands. Among them,
the Class R? lands have much suitable
characteristics for irrigated land use than the
Class R3 lands. They are measurably lower than
Class Rl lands in productivity or are more costly
to farmers because of soil or- topographic
Iimitation. ' However, they will generate
satisfactory net returns. arge portions of
these lands are 1dent1fied on the low and middle
terraces.

"Based on the kind of limitation, the subclasses

that are delineated within the Class R2 or R3
lands are R2?s, R2sd, RZstd, R3s, and R3st. The.
principal limitation of the. subclasses R2s and
R3s is soil fertility. The CEC of their soils is
moderately low or low. These characteristics
indicate that crop yilelds would be lower, or that.
fertilizer and soil amendment costs would be
higher than for the .Class Rl lands. General
slopes of R2s and R3s lands are similar to that’

‘of Class Rl lands, but they often have uneven

surfaces. - Although their internal drainage is-
commonly faster than that of Class Rl ‘lands,
surface submergeuce for paddy rice cultivation
would be attained.

The solls of Sﬁbclassés R2st aﬁd R3st have

significant limitation of topography, that 1s,
their ‘general’ slopes are ranging from 2:to 6% in
addition to the characteristics similar to those

of R2s or R3s lands.  Therefore, greater care and

higher labor cost would be involved in farming
these lands as compared with the Class Rl lands.

The'lénds:dbnéist of areas that are coﬁsidéred to
be unsuitable for paddy rice production under
irrigation because ‘their soils, topographic,

~and/or drainage conditions do not ‘meet the
- minimum requireéments of the irrigable classes.
" Most of these lands' are found in the middle to

high terraces ‘and dissected erosion surface and

‘hills. They consist 1argely of abandoned

clearings, partlally ‘cleared crop flelds, low
open forests, or brush covers.
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Most unsuitable lands for.irrigated land use have
coarse textured solls with very low CEC, The
inherent -infertility of these soils prevents
sustained profitable irrigated agriculture. The
Class R6 also Include the lands with.slopes
greater than 6%, shallow, roéugh; broken lands,
and hummocky, severely chanelled lands along
rivers and streams.

Others! . Densely populated areas such as village complex;
o and local pondlng and swamp areas are excluded
from the land classification,

'C.3.3, Land Classifiecatlon for Irrigated Paddy Rice

- At first, airphotos haviﬁg a scale of 1:15,000 approximstely
were. collected to cover the entire Project Study areas. Interpreting
these airphotos, the landform patterns were superimposed on the
overlyaing paper. Field survey was carried out in accordance with
the specificétidns:using the airphotos as the base maps by the staff
from Land Classification Branch, Soil and Geolbgy Div.; RID.

The dsﬁsity_of'augEr borings had been determined as one per 100
ha, theréfore,:the nu@bers_of auger borings were 147 for the Upper
* Lam Plat Mat and 45 for'tﬁe Huai Seo sub- basins. Out of these auger
borings, ten master sites in the Upper Lam Plai Mat and three master
sites in the Huai Seo sub—basin were selected for detailed
descriptions of soil profiles as well as other land features.
Figures C-14 and G 15 are the location maps of the master sites for

the Upper Lam Plai Mat and the Huai Seo sub- basins, respectively.
The soil profiles of master sltes are shown in Flgures C-16 and

C~17, and their descriptions were recorded as Tables C-5 and C-6 for

the Upper Lam Plal Mat and the Huai Seo sub-basins, respectively.
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