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Slope Stability Assessment at Area MF-10 of MRD’s kaolin mine, Haad Sompan District, Ranong Province

Executive Summary

This report is the results of the assessment of slope stability at Pit MF-10 north-western
part of the MRD Kaolin mine, located at Haad Sompan District, Ranong Province, Southem

Thailand. This evaluation is based on both previous and current investigations and testing.

Geologically, MRD mine is located in granite terrain. The intrusion of granite occurred
during late Cretaceous. They are biotite-muscovite granite, white, equi-granular, fine to coarse-
grained. The rocks in the mine have been passed through several degree of weathering

processes. In fact, some rocks are completely changed to residual soils.

Some slope failures were occurred at a number of locations in the mine area,
Geotechnically, the materials underneath the pits are mainly clayey to silty sand (SC-SM) with
some quartz veins/veinlets. Sand is in-situ materials resulted from weathering granite. Depth to
bedrock (fresh rock) is not known. The boundary between different degrees of weathering is

unlikely to be determined correctly. The permeability of material is generally low.

From slope stability analysis, it can conclude that for the slope with the height of 10
meters, overall slope angle should be less than 50 degrees, and for the slope with the height of
20 meters, overall slope angle should be less than 45 degrees, and for the slope with the height

of 30 meters, overall slope angle should be less than 40 degrees.

However, the most important issue of slope stability at MRD mine is erosional
processes. There are a number of failures indicated that even though the slopes are stable in

dry season, either steep or. gentle slope, some of them will fail after rainy season due to

Final Report December 2015
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Slope Stability Assessment at Area MF-10 of MRD’s kaolin mine, Haad Sompan District, Ranong Province i 2

erosional process. One of the reason is because the permeability of material is very low when
there is heavy rain, the water cannot infiltrate fast enough, forming big runoff flowing from crest

to toe of the slope. Rapid runoff can erode these weak materials easily and then trigger slope

failures.

In terms of mining sense, one option is to accept this natural phenomenon and clear
slope before continue mining for dry season. The other measure to alleviate the problem is to

make diversion ditch parallel to crest in order to convey water out of the slope face.

Final Report December 2015
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Slope Stability Assessment at Area MF-10 of MRD's kaolin mine, Haad Sompan District, Ranong Province

Chapter 1 Introduction

1.1 Background

Mineral Resources Development Co., Ltd (MRD), a subsidy of Imerys Group, has a
project to assess slope stability of MRD's kaolin mine at Pit MF-10. This pit is the northwestern
part of the MRD Kaolin mine, located at Haad Sompan District, Ranong Province, Southern

Thailand, as illustrated in Figure 1.

MRD requests the Department of Mining and Petroleum Engineering (MN), Faculty of
Engineering, Chulalongkorn University to conduct this assessment work covering the period of
dry and wet seasons in 2015. The results from this study will be used for long term mine

planning as well as to revise all current pit slope face design.

Existing condition indicates that this kaolin mine experiences some slope instability
sporadically. The slope instability is resulted mainly from traditional fashion of soil/rock slope
failures, triggered by erosional process. Geotechnically, the materials covered in this area are
highly weathered granites. This poor rock mass is difficult to characterize the mechanical
properties accurately. In fact, it is hardly to collect the samples as well as test these weak rocks
properly. Moreover, the properties are changing from place to place horizontally and vertically, It

is also anticipated that the properties probably changed with time during mining operation.

The optimal methods for slope design, especially in mining engineering, is to accept the
aforementioned fact above and then apply traditional methods, either analytical or empirical
methods to assess the stability of slopes. Then, the observational approach is highly

recommended in order to monitor the slopes during mining operation, both short term and long

Final Report December 2015
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Slope Stability Assessment at Area MF-10 of MRD's kaolin mine, Haad Sompan District, Ranong Province 4

term. In mining point of view, the operator has to bear a certain degree of risk and has not

many choices for remedial or preventive measures compared with civil engineering projects.
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Figure 1 MRD's kaolin mine located in Ranong Province, Southem Thailand.
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Slope Stability Assessment at Area MF-10 of MRD’s kaolin mine, Haad Sompan District, Ranong Province

1.2 Previous Works

A few investigations for a specific purpose had been conducted at MRD mine in the
past. These investigations gave indirectly some information as well as data for this current work.

Previous works are listed as below.

- FINAL REPORT Geotechnical Investigation at Existing Tailings Ponds, Haad Sompan

Subdistrict, Muang District, Ranong Province, 8 March 2010.

- Desk Study and Field Inspection Report for Slope Stability of Settling Pond Nos. 1-6, Haad

Sompan Subdistrict, Muang District, Ranong Province, 31 May 2010.

- FINAL REPORT Geotechnical Investigation Works and Slope Stability Analysis: Phase 1,

Haad Sompan Subdistrict, Muang District, Ranong Province, 24 December 2013.

1.3 Current Investigation

In this study, there were two main site investigations by investigator to collect further
data as well as some samples for later testing in the laboratory. The first investigation was
conducted on May 2, 2015 and the second was attempted during Sep 17-19, 2015. Apart from
these two main site investigation, MRD’s staff and Ground Data Probe, Co., Ltd (GDP) also

performed some site investigations provided information for this study.

Four (4) block samples were collected for laboratory testing. Two (2) samples were
collected in May (Dry period) and the other two (2) samples were taken in September (Wet
period). A number of laboratory tests, i.e. direct shear test, triaxial test, as well as regular tests,

were performed after block samples arrived at the laboratory

Final Report December 2015
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Slope Stability Assessment at Area MF-10 of MRD’s kaolin mine, Haad Sompan District, Ranong Province

1.4 Physiography and Regional Geology

The physiography and regional geology of the study area is basically mountainous areas
of highly weathered granite with thin layer of topsoil. Several sides of the slopes have been cut
and removed to be a number of pits/cuts. The whole MRD’s kaolin mine is separated into sub-
areas (sub-pits) with names as depicted in Figure 2. However, this study is exclusively for MF-

10 which is located at the northwestern part of the mine.

Kaolin is clay consisting of substantially pure kaolinite, or related clay minerals, which is
naturally or can be beneficiated to be white or nearly white. Kaolin, when being fired, will be
also white or nearly white. It is used in making white ware, paper, rubber, paint, and similar
utilization. Kaolin at MRD mine is the product from beneficiation process of weathered granite.
This weathered granite is actually white clayey sand, composed mainly medium to coarse-

grained sand with white matrix of kaolin clay

1.5 Accessibility

Normally, the investigation area could be accessed from Bangkok by travelling along
Highway No.35 Thonburi-Pak Thor around 90 km, then change to Highway No. 4
(Phetchakasem Road) due south, passing through Phetchaburi Province, Prachuap Khiri Khan
Province till reaching Prathomporn Intersection, turn right toward Ranong Province around 568
km, then turning eastwardly toward Route No. 4005, carrying on around 8 km, finally arriving to

the office of MRD (Figure 1).

Main roads are accessible all seasons but internal roads in the mining area are mostly

unpaved-compacted dirt tracks and good for using in dry season only.

Final Report December 2015
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Slope Stability Assessment at Area MF-10 of MRD’s kaclin mine, Haad Sompan District, Ranong Province 8

1.6 Objectives

The main goal of this study is to assess slope stability of MRD’s kaolin mine at Pit MF-

10 in order to be used in long term mine plan. However, detail objectives of this study can be

described as followings.

1. Firstly, to investigate the characteristics of geomaterials in Pit MF-10.
2. The second objective is to evaluate the stability of all slope faces in Pit MF-10 during
both dry and wet seasons.

3. Lastly, to determine appropriate preventive or remedial measures for unstable slope

faces of Pit MF-10.

Final Report December 2015
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Slope Stability Assessment at Area MF-10 of MRD's kaolin mine, Haad Sompan District, Ranong Province 9

Chapter 2 Field Investigation and Laboratory Testing

In order to accomplish the objectives, field investigation and laboratory testing have

been undertaken. The description and results of works are described as follows.

2.1 Field Data Collection: In this study, field data collection has been set up at least 2
times, i.e. during dry and wet seasons. The investigators had made the first visit on May 02,
2013. At that time, the investigators gained more understanding of current state of MRD's kaolin
mine. In addition, the investigators learned to realize the important of southwest slope face of
Pit MF-10. MRD would like to have this southwest slope face as steep as possible but it is also
located next to a small creek. The mining law of Thailand indicates that the boundary of the pit
shall be at least 50 meters away from any creeks (streams). If the pit boundary is to be less 50
meters from the creek, a proof of mine plan has to be studied and consent by the pertinent
government agency. It has been also observed that slope faces at several existing pits
experienced a certain degree of slope failures but mainly in erosional fashion, not catastrophic

event. During first visit, a few surface samples have been collected for soil classification.

The second attempt was made during Sep 17-19, 2015. During this visit, the mine
experienced several small to intense rainfalls resulted in a number of slope failures at Pit MF-10

as shown in Figure 3. The failures are obviously triggered by erosional processes.

2.2 Laboratory Testing: Four (4) block samples have been collected and transported to a
laboratory in Bangkok (Table 1). Basic test as well as direct shear and triaxial test had been

dona on thosa samples. The results of the teete aro demonstrated in Appendix C.

Final Report December 2015
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Slope Stability Assessment at Area MF-10 of MRD’s kaolin mine, Haad Sompan District, Ranong Province 10

Figure 3 Pit slope before and after several small to big rainfalls.

Table 1 Summary of Block Samples Collection.

Sat;ple_No. i N || E _ [ i(m MSL) I -Date taket_l ]
BMRD-01 1,100,272.47 465,02774;“ ! 27727 17/5/2015
BI:/ID_R-_OZ 1,100,253.80 465,063.59 ! ;ST B 17/5/2_015 1
BMRD-03 1,100,233.00 465,168.50 25201 6/10/2015
- BMRD-04 1,100,240.62 465,100.58 ____2'543 - 7/10/2015
Final Report December 2015
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Slope Stability Assessment at Area MF-10 of MRD's kaolin mine, Haad Sompan District, Ranong Province = 11

Chapter 3 Pit Slope Stability Analysis

3.1 Models of Analysis: According to Figure 4, it illustrates Pit MF-10 before and after

mining with cross-section lines as demonstrated in Figure 5, 6, and 7 respectively. It can be

observed that there are 3 major geomaterials from top to bottom, namely top soil, weathered

granite, and fresh (or hard) granite. The plan indicated that generally the bottom of pit was pre-

determined when the materials is getting stronger in respect to excavation ability. The model of

geomaterials for slope stability analysis can be summarised in Table 2. These values are

selected from both past and current tests with conservative sense. Actually test results showed

the large range of value. It is extremely difficult to determine correct properties. Table 2

demonstrate that the materials are weak and justified good enough for calculation

Unit

Table 2 Summary of geomaterials in the study area

Material

Top Soil ‘ Clayey to silty sand

(SC-SM)
Weathered
Granite

(SC-SM)

Granite

Final Report

(Finer-grained

Clayey to silty sand

(coarser-grained)

Rock

Thickness

(m)

0-2

10-30

unknown

Density -

kg/m'

1,600

1,800

2,600

., Cohesion (c)

kPa/m

25

50-100

10,000

Friction Angle

{
((I)) Degree

20
20-30

35

December 2015
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Slope Stability Assessment at Area MF-10 of MRD's kaolin mine, Haad Sompan District, Ranong Province 12
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Elevation m MSL

Elevation m MSL

Final Report

280
280
270
260
250
240
230
220
210
200
180

...........

---------------------------

......................................

..........................
----------------------------------
------------------

Cross section A-A' before mine
MF-10 \,’&z A

MRD-114C
A sutao  MRD253C MRD-262C

.............
.............

‘‘‘‘‘‘
----------------------------------

B gl s i igios gy g e gy g e % e e R s 8 g-igiie

1099900_N 1099950_N 1100000_N 1100050_N

77

1] Clayey SAND/ Top soil Weathered Granite i i Hard Granite
0 20 40 m
_— )
SCALE 1:1,000

Cross section A-A' after mine

. A
MF-10 “

MRD-262C '
— |
AR el T '}

MRD-114C

-------------------

------

1099900_N 1099950 N 1100000_N 1100050_N

| I Clayey SANDY/ Top soil Weathered Granite [::ﬁ[ Hard Granite

0 20 40 m
—
SCALE 1:1,000

Figure 5 Cross-section along A-A’.

December 2015

u.8/15



Slope Stability Assessment at Area MF-10 of MRD's kaolin mine, Haad Sompan District, Ranong Province 14
Cross section B-B' before mine
B N B
, MF-10
290 | MRD-118C
280 |
|
3 270 | .
260 |
= 250
E |
[ - 240 |
2 23 |
g |
® 220 |
w 210
200
190
|
I ! |
465350_E 465400_E 465450_E
2% v g
7l Clayey SAND/ Top soll Weathered Granite I I Hard Granite
0 20 40 m
[ L] L —"] |
SCALE 1:1,000
Cross section B-B' after mine
B B'
N
- MF-10
280 |
= %0 . TN S \eD-118C
= 240 s 20
S | [ieressaiiet RO MO SNy
£ 20 | [EREREEEEESEE N,
g 220 |I 'u.-.u-u |.|‘-‘|‘-..‘-..‘n‘. ‘‘‘‘‘‘‘‘‘ 'n“. a """"l'
@ I 5 O e S SV RO TR RS S S 3O
w 210 R e AR T e T T L SR e
00 |l
1% '''''''''''''''''''' '-‘ ............................
465350_E 465400_E 465450_E
) Clayey SAND/ Top soll Weathered Grantte | -] Hard Grantte
0 20 40 m
| - |
SCALE 1:1,000
Figure 6 Cross-section along B-B’.
Final Report December 2015

Uu.8/16



Slope Stability Assessment at Area MF-10 of MRD's kaolin mine, Haad Sompan District, Ranong Province ! 15
Cross section C-C' before mine
N
C C'
MF-10
200 | MRD-106C
R J— MRD-118C
280 RS S W MRD-108C MRD-253C
_ 210 - B s
£
Cc 240
2
5 220
w 210
200 34
19 |
|
465300_E 465350_E 465400_E 465450_E
. . 0 20 40m
7 el ‘L [
‘ ] Clayey SAND/ TW soll Weathered Granite |_' } Hard Granite SCALE 1:1'000
Cross section C-C' after mine
C Cl
MF-10 =
290 | / ;
280 |
3 270 |
1] 260 | |
= ST N e MRDA0BC
g 20 0 R G =, MRD-118C
g 20 e e et e e e e N L S e S g, MRD-253C |
.‘nn 230 { Pribeixe £ 58 e ’ v ' .'.‘-'-‘.“"‘:‘!- |
E 220 |
o 210 1
200 |
190 |
|
465300 E 465350 E 465400 E 465450 E
y 0 20 40 m
i) =] [
%! Clayey SAND/ Top soll kasl Weathered Granite {."! Hard Granite SCALE 1:1,000
Figure 7 Cross-section along C-C'.
Final Report December 2015

u.8/17



Slope Stability Assessment at Area MF-10 of MRD's kaolin mine, Haad Sompan District, Ranong Province 16

3.2 Slope stability analysis for shallow slope with benches: This analysis is to gain
understanding of slope behaviour after mining for short term. In this analysis, the shape of slope
is 2-bench slope as shown in Figure 8. The height of each bench is 4 meters and the bench
width is 4 meters whereas the bench slope is 75 degrees leading to overali siope angle at 47

degrees.

In terms of geomaterials, there is 1 meter thick of top soil located on weathered granite
which is kaolin-hosted zone. Depth of bed rock or fresh rock is not known and is anticipated

very deep.

Since the permeability of the material is very low and there is no seepage at slope face,

groundwater table is likely located at more than 10 meters deep from exiting ground surface.

Figure 8 Model used in the analysis for shallow slope with benches.
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The results of numerical calculation by program FLAC Slope 7.0 for both dry and wet

seasons are demonstrated in Table 3 and Appendix A.

Table 3 Factor of Safety resulted from FLAC Slope 7.0 calculation for 2-benches slope.

T P A E'Fs (Wet)
1 ) s | % | 1w | 1w N
2 50 | 20 | 22 | 221 |
3 75 20 293 | 292
4 100 | 20 3.62 4: 3.60
1 25 | 25 | 165 1 165
2 50 25 244 | 243
3 | 75 25 3.16 il 3.15
4 100 | 25 | 38 | 384
1 | 25 | 30 | 185 | 185 |
2 50 30 | 266 | 265
3 75 30 | 341 ' 3.39
| 4 | 100 | 30 | 410 | 409

3.3 Slope stability analysis for deep slope of final pit: This step of analysis is to evaluate
the optimal overall slope angle at final pit limit. Only one slope face was used in calculation to
represent overall slope angle as the model shown in Figure 9. From the results of two-benched
slope analysis and the actual stable slope face, it can conclude that the weathered granite holds
at least cohesion of 50 kPa and the frictional angle of 25 degrees. It is also expected that both
cohesion and frictional angle will increase gradually along the depth towards fresh granite. The

results of calculation for various slope height and overall slope angle are tabulated in Table 4

and Appendix B.

- g = @ e W < & oS 2 ¥E T @ 6 2 o7 \v?_{

'z W o5 = e 8 & S8 < e & S

& w0 o o

«— ~— — ~N

&
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.. Height

Figure 9 One slope face model to be used in calculation for final pit design.

Table 4 Factor of Safety resulted from FLAC Slope 7.0 calculation for overall slope.

.' ' Height | Overall Angle | |
" Run (m) (degree) e F?chor of Safety |
1 10 50 i 2.60
2 20 45 1.76
3 30 J
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Chapter 4 Conclusions and Recommendations

From previous section of slope stability analysis, it can conclude that for the slope with
the height of 10 meters, overall slope angle should be less than 50 degrees, and for the slope
with the height of 20 meters, overall slope angle should be less than 45 degrees, and for the

slope with the height of 30 meters, overall slope angle should be less than 40 degrees.

However, the most important issue of slope stability at MRD mine is erosional processes
as illustrated in Figure 10. There are a number of failures indicated that even though the slopes
are stable in dry season, either steep or gentle slope, some of them will fail after rainy season
due to erosional process. One of the reason is because the permeability of material is very low
when there is heavy rain, the water cannot infilirate fast enough, forming big runoff flowing from

crest to toe of the slope. Rapid runoff can erode these weak materials easily and then trigger

slope failures.

In terms of mining sense, one option is to accept this natural phenomenon and clear
slope before continue mining for dry season. The other measure to alleviate the problem is to

make diversion ditch parallel to crest in order to convey water out of the slope face.
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Figure 10 Slope failures due to erosional process at MRD mine.
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Appendix A Slope stability analysis for 2-benches slope by FLAC Slope 7.0.

JOB TITLE : 2Bench £25 120

irw |
FLAC/SLOPE (Version 1.00) ’ [ \
| Lo
17Dec-15 20:24 \ | i
i 230
Factor of Safety 1.47 | ‘ ‘
| k= | | |
- | 12m
e |
| I
| |
419 |
wo .
.l ! ') orso 1230 [ 'nﬂ," 7o o § o i palil
Cohesion = 25 kPa, Frictional Angle = 20 deg.
JOB TITLE =lope ¢50 20 : ewrn
| FLAC/SLOPE (Version 7.00) | -
LEGEND 2
18-Dec-15 312 ‘ |
| 223m
| Faclor of Safsty 222 [ i \
|: 13m
|
LB |
‘ | | ' 1
g " a 1
} a8 . " ors I
. B |
| o=n |
|
|
| .
I | oim
MRD |
uon e 1 (R 20 2 3 110 30
¢
Cohesion = 50 kPa, Frictional Angle = 20 deg.
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Appendix B Slope stability analysis for overall slope by FLAC Slope 7.0.
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Appendix C Test results of Block Samples.

Direct Shear UU Triaxial CU Triaxial

Sal"[‘)p'e c @ c D c @ ¢ @

kPa degree kPa degree kPa degree kPa degree

BMRD-01 | 21.2 26.2 116.0 4.0 37.0 21.0 50.0 27.0

BMRD-02 | 31.1 24.8 124.0 3.0 43.0 25.0 54.0 30.0
BMRD-03 | 13.9 28.5 134.9 8.0
BMRD-04 | 13.7 57.6 178.1 6.0
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A1579% 2 HAAD SOMPAN KAOLIN — TIN — TUNGSTEN DEPOSIT MODEL  (fnaenann 95ail susmning
LAz AE, 2537)

DIAGNOSTIC
SEDIMENT
GRANITE TEXTURE GRAIN SIZE | MINERALIZATION | ALTERATION
CONTACT

MINERALS
UPPER GRANITE Muscovite £ | Equigranular | Fine to Disseminated Major
MINERALISED Tourmaline (Occasionally | medium (very | Cassiterite + Kaolinization
ZONE pegmatitic, fine near wolframite near (weathering,

: Tourmaline £ | gplitic and contact) contact 5-40 m. thick

(a sheet-like " X

uscovite i
mass) quartz veins progress

near Contact) downward
50-100 m. thick Minor Greisen)
TRANSITIONAL Biotite- Equigranular | Medium to Barren Minor
ZONE Tourmaline, to Porphyritic | coarse
T Muscovite
PARENT Biotite Porphyritic Coarse Barren Minor
GRANITE ZONE (often coarse
phenocrysts)

wafusnstamaduuduasuaninsinloulusans Sedunnldnnnsdasunuamsued (Diagnostic
mineral) wazvuIRvBIHANLIBsFUsENoULUUABeLTuApLlY (Gradational change) 9MndruANSTUGdLUL
vidennuinadluveunaliuguinuveuusnveunaiuinafusesdudatuiiungnounsiaialad Tousns
wieusnadluresaiuwnsinendufiuwiiiiiug Biotite Huususiiiddny wazilassadre Porphyritic
Lwuutenenu (Coarse-grained Porphyritic  Biotite Granite) fuvdatazifuiuiinufudinlngvosna
Fuunsdaluiuiidaninszuos aziu'wuLma'al,n'aqﬂ-gaLLWau”LuﬁuLmiﬁm%ﬁmf nsaatefegiui

¥ &

(Weathering) vasiiuvilatiaziifeudatios Jsusngiluitenigetu uaglinuunaausiuvuiluiuviadl

Toufinuusayn-gaunsy Ae Teuuenan vinalndsesdudatuiiungnoufialadluiofiu Finegrained
Tourmaline -Granite Lagiiu Fine to medium-grained Tourmaline Muscovite - Granite LLi'algﬂLLazgaLLWw
uinuuuilase (Dissemination) n3eidungiute (Ore pocket) ogluitusandrilulsuuenanlndsesduda
Unafilimnuauysalvesusiyngs (1nnd1 0.02%) e vnutudeniufomunysranal 1-3 wns fiiaen
nsufadanedogfufivosiiu Muscovite wag Tourmaline Granites #enana duidendufifusiynauysal
wianilthetuldgnrmiladlumuaud auveiitudenfudnandauauysaivosusiynasanmsgdudud
wsAyndaduusminindedaogResidue  depositainvuaunisyiaaatefvesiufuAtusaynilaszer
AwaNysalvesusAynTiilaUszuazuiauasazanasilevinsesnansesdusiaviednadlulusnadiu

nswdsuutasvesiiu Tourmaline Muscovite - Granite dunaneifuunasusinei aziinagns
nhsrnsuinaleuuengadafuuinaifeafunisinusiynuazjaulay fdu nsfnwssdingundous
fyn-aunau ludrusng Milvidedininfausfiuein (Keolinization)  unastAalasauaunistnfou
(Hydrothermal process) WulfigafunBAnusAynuaz auNas druvuIunsyisaaofogiuil (Weathering
process) lithaziinanonisiinusauyrininin (Aranyakanon, 1961)
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NVYANANIIIINIATING Kaolin Re-Exploration wWudIAIuENTasiuKEIEAUsEId 40 LUAT
mamquﬁuﬁﬂﬁsmm 6.8 $1319AlAWNAT wARIIINISRVRIRUITIANIUUTIMN TN el TulwaEn
FuiniAnanuuiumsindeufionsaziinnudnuinnit 200 was wenandivlinunsiiansiuasunlasmeus
Aurrluwueluiiufimeduuty Faimuluuvasusivenfifaansuiunisindou

ninaudsdwilineasuldivinamaduudulununndanimssdine dnwaegivssmea

(%

waganmgienenmzateg 1B AnuvawsAuylaag1afAsil
1. ftunnsinailn Muscovite & Tourmaline Granite waz Tourmaline & Muscovite Granite a1lu
wiils1enanan Us1eanus BiotiteNiyisaanassladinsuaglisngminesnuiAaud1egs (ws  Tourmaline

9 9
% {

swwmantioenituazkaalsliennitus Biotite)

) =D

2. 1 Hydrothermal activity #ivilviliauvialsiun-aunlay uagvinliiu Muscovite wag Tourmaline
Granites gausaluldseAunila inliiesonmsyisaaneilunievas

3. HuituiifsangauiivhlfiAnnsyisaansdaeg fufivnaeit (Chemical weathering) léagned wan
fgivszmaduiiiunszdusi (Low relief and rounded hillspiliiinisAinnseusiomn (Erosion) Tul¢lsinn
fn fnfermauuufeunastusnyn fseduildfuiimganamsnaraiiagniesdusznaumaaiivasiiv
oonlulfedsaiianoasgaaosuisiunaznassaduuiiy

asUanNansAnydeduldin uvdausfiuamiauysaiazsinegianzuinalvuuengelndsesduia
ﬁuﬁumﬂaumaummﬁuﬁﬁumﬁu Muscovite & Tourmaline Granite Wag Tourmaline & Muscovite Granite
e utilesnniufidlddnisiimilesiyn-furm wunuud uasiimaifaeziinannisianseuian
uthamusssumnivihliiuiiaseunquiiefiu Muscovite uag Tourmaline Granites U ufiuudssasiu

aglutagiu

4) sdiAneuaILIRUTTaETlY

WAL AUYITTURIN UMM AU Al AULATHEN 8 Cretaceous lABANIZUTIMTOUTUNETENIN
Aunnsiawariiudnndes lneuawstuunduusfivenaiefualedu mussiussneumeusivlunguinlodlud
(Kaolinite group) tfuddy wan1snsrvasuiinseyilaetninermans 1wy Iqns fagvsouuy uazansy
(2533) INITIATIERATIULITINGT NUTILIAUVIRUIINUNAGWIAUYY Fruanmaduuly sunsiilesseues
Fortasvues dulngfiesdusznou vewdaledlus Wundn fidefusiindun Uszana 2-8% Usznoudions
gnaasslud (Halloysite) wazusinledlud vdnauanliseileu (poorly-ordered  kaolinite)  1udaulng)
duruansiouasyeuth Suiuiinugeann Ysenaudoudlun szgainledusiaesiadiond winosnd
lum wadaund 1Wudnilng Tussesduq Ao Auvled sy winadinelsd (Fyn) waziwoinou lae
dndrurosuituarunnaafululuwamsfvealuwdasuing uwaswsdurmaduudu deognisiia
nyfupenuesnaiiusailnaaiululelydunsinidonan (Porphyritic biotite stock) Gegnaneialaviudae
ymhefutuuiniza aunsautseiiuluuTnuuduslésd de

a1 futumiteuisnszany Tadufivgaduinnd wdgnuusanimlasniansgrinvesamufeunysly
Hufiumuu fiurnulunge fuftalad uazfiumedaled futuaifeuandes (OP) lunsiieneTuoen &
Hunanannsendvesiiuunsn Addmmanmsnsiilusumiiold mansvesiiuged lasdnfing e
Fuunsimifetiunans snviu mameulfussmaviiovesnas Sxensiiuiiuunsindonsiu viofiuunsin
denon dmsuuinasesdudatuiiuunsindulng senuiulundad wagiuilalad (amUszneud 11)
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AMulsEnaun 11 wansdnwaziiungnounguiuwnanszau gaasusilinedsa Usenausie
#ulpautunsin Funsiondelaziunsionsguin anuusnamnauniy

4.2 Fusai luvdnauvawsmeduuty (MnUszneuil 12) fduusenaumaaiivesiiu Ss@unse
Fanduiiudaiingn (acid igneous rock) wararulnaasduiuunsinfianunsauddlaily 3 Uszan fo
Fululelndunsiniensn (porphyritic — biotite) Fadundiuluusied duslulelnfdu
aadUsEnauidday mmﬂaauuﬂawawumu szAneq wWasunaeduiivhanausnsindensu dlelnd
UM TALALYRIUSAYN
2. fuvhsunduiienenu (coarse-erained tourmaline) Wuaglfl,uﬁl,’smé’m%’wwaamﬂﬂﬁauwm
vosiululelndunsinidonon fuiuunsindeviunans usiimudiulgieluvdned Ao uitsinduuas
weanlaanalls
3. funnsamilouiunans (medium-grained granite) tHusnaiufiunsnduduwnunans (rock
mass) weunasusmnduuiiy fdnvusiduniuinaiiu (sheet-like mass) wazszutUdLvesHiuyaiiAautig
athiaue osangnaauau Tnenissesiuvasiiudu (stratification) wmaﬁumqﬂizmumaﬁuﬁmﬁ N1y
Wasuuasdudsznauveusuealudluieiiuetsann

AMnlsEneun 12 uansdnyagAuwnsia (Ker) epnsinidea waUiunans alleasiden
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Fupilanunsoutsoontd 4 Usziam musEezfiegvinsananeusiyn Ao

n. fuhsinduunsiadletiunans (medium-grained) Failusisunduduususznoundn wisgalsfnu
wiThsinduaranaaglunumesdviy defuvdadinisuusanm lnssuiunaaledluedy Uinuiiiae
yuaunsaledluwdudning wwegluvinusesduiavesiiuunstauasfiuty uasmuulufuwnuaesiu
fufiituegdedivutuiinduunsindovunats Faduidliduilfdlndaeusiynud

9. uusnadudausiyn ssusznaulumglunm uavemesadiludulng

A Fiutiuaeusiyn dilvauszneusmenimoaladuayiiuunsing (altered granite) GeUsznoude
wimadadlunn waefiurm Suvsanmanmnusadaln$ Wesnauiunaaledluedy vennifiuunsie
U3nnuaneusiiinuuiunsdailndu ssdsenoudie uimednd Wsunau warlununadudnivg

1. Fusealudunsia (albite eranite) Fauswealud mosad uazlunian Wuusussnoundn

v v
A aaa aa v a

Nnfinandrefurinlimeasulsinuinameduutuduiuifilanmesdine dnvazgiivsema
wazanngiomanunzauegsbeiiviliAaundousiunldosnsidsd

1. ffunnsiauiln Muscovite + Tourmaline Granite wag Tourmaline % Muscovite Granite FaLdu
Fufifsngiuan1 Usimannus Biotite Tligisaaneiildironazlvisinminosnindoudnegs w3 Tourmaline
fismudntaaninuasyaaisliainniius Biotite)

2. § Hydrothermal activity ﬁﬁﬂﬁﬁmmdmiaqﬂ—gaLL‘V\lam wagyinlviu Muscovite Way Tourmaline
Granites seusalulfsysunils shlisesonsnsiaaanedalumevda

3. uituiifuangauiivhlfiAnnsuisaansdeg fuivnaedt (Chemical weathering) léagned s
fgfvszmaduiiuansedusi (Low relief and rounded hillspinliiinisAinnseusiomn (Erosion) Tulélinn
v & a

n figfioniAwuuTounaziuanyn TszaudldfuiviizatainsoazaisLaznsnUsznaunualvesiu
ponllliegvaiianoadrassunSukaraaominduwiu

agUInNanIsAnwtesili uvdwsivumiauysaiazdrineganzuiinalsuuengelndsesdudia
ﬁuﬁumﬂauﬂiaumuﬁuﬁ‘umﬁu Muscovite & Tourmaline Granite kag Tourmaline = Muscovite Granite
Faun widesnniuiiildfinsimiostiyn-furm wuuuds wesmaifaeziiaannisiansouian
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oglutlagtu fufunsussudneninvesusiuenimdesylutiogu Fuesodemsviumuiitul nsday
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Touil 1 fo lyufiuunsding videlouusiuv1n vieinadunsiuvn (Altered Granite Zone or Kaolin
Zone or Kaolin Orebody) (mMwdszneudl 13 ua14) Wulyuifimnuauyssiveausiedsdmiuussnudng
$1199) il

- Usenuling?l 25313/16096 Saauanysaiveusii 29.63% nmsdsauazdoyantimiloaie
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6) UN1a199913AUY17 (Ore resevers)
nsUssiiulSinadseasnuenvesituilasens annsaUssfiuddinadiseas (Ore Reserves)
Tnsmsdnanudeyanassdingrvesiiuiivssmuling (eaziBealuienarsnianuin) wuinduiuna
drseaus fail
~ Usenunsi 25313/16096 ( Arveuszvudasii 10/2539) Usunadisetsiueniuszana
2,681,748 LunInau
- Usgmuling?l | 25282/14906  ( AvesioengUssmulingd 1/2554) Tudinudisosusiuvn
Uszana 1,154,493 Lun3nau

a3U TUSHud150UAUYININUNLATINTTIN 3,836,241 LASNGU
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A5199 3 LARISIEALLBEANSITLLEN TUANUALATINIT

wanuszue (15)

S80S
FUTLE Y enERLS 573 120.5
- Yu. 25313/16096 87.5 (82+5.5)
- Yu. 25282/14906 33

fufivesnazneu
-U1,u2,uU3,u4,u5,u6,U7,U8,u9,u10,ul1l

14,14,37,14,21,18,27,1.1,0.6, 1.3,0.4

“UPNALNDULLTILAILS 53
“URNAZNDU2LTILAILS 2.6
fiufiaunes (al1,02,a3,a4) 10.9, 3.9, 8.8, 6.7

Huniuneyanunsie
-A1,m2,n3,04,05,06

18.3,8.8,4.3,0.8, 7.2,4.2

TUAUNDIYAAUNTIELS UGS 78.5
PUNAINTTY -

A1n9U 1, d1neu 2 0.5,0.2
TS9N 0.4
l5eauinge 0.3
TsaAusagna 0.2
NuNo1ufivli (91,92,03) 1.8, 1.0, 6.0
PNUNLTILAILIAUYN (1) 4.2

2) N1999NLUUNITVILHALDY

dmsunseenuuunmsimiloausiuen luiuilesamsil Ieenuuunsvniiodasldismeuniies
T (Surface Mining) Liosnnunganfudnuasgivssmavesiuilasnisiiugun waglndinn uazanm
Youvas waraziimiledndnshassadsslevieunaisaasieimulas ez fueliing
yhidondusses 20 wns vevetides

TumsnausumaimilesdmiussmudasurazudadlinnununmoigUszmudasiivie Tasulas
Usenutnsdl 25313/16096 asuftvuaduoIefouf g1y 2567 Meunuviuniies 4 U uazUsemutesd
25282/14906 AsuURMUAALE Y FUTIAN 2571 MeuHT Il 8 T

Tunsvimiles azoonuuuniimiledlifidnvasndudutula (Benching  Method) Tnsaugaves
futiila (Bench height) ustagdu laifiu 5 was wasanunfediiudiuaugs uazdmunnuaadus
(Overall Slope) vaavitinmilasgaiing (final pit limited) lviAauaindusin (Overall Slope) vowitimniles 35
09 SelunnsTmileefinauan meu3ema lednw Slope  Stability Tufiuiilassnsusnaminniieswes
Usemulingd 25313/16096 Tawanansaagulsin Avasmugewesviimiles 30 wms fanuaadusauilalaiiu 40
23e1 (wnastun1ANLIN)

Tumsrinilosiolunuunuani lEnunuiiasiuniiesdnusdoidesanildinmiioannuds dwiy
wihaufiazsiuniesnnusldnaunuiiandevdundes savun 2 niundes (wuednus w1 uay 2 A
adszneuit 16) el
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» wiiwndlos wl : egluiiufivsenuldngi 25313/16096 aulunsindunsanimilosonnwdi
willostagtumeuiiang fuanvadasims neasisuinmilomsaiiunus vl wuvimiisdlumuiienwgnesy
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=2 d' U [ %:l a I dy d' 1
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AN 275 9 240 wasansyautimzialiunans Anduitunussana 385 13
St duNuN i o uwausalAsIN1similiesd Uszuna 1205 19 1= 82 19 w2 = 385 19)
ANMTUNUNNANTTUNAEIT099T08DLHDIINN1TYNNTB9 13U 81A15F1TNIU TS IhAILT NUAUNDY
Yaiunsy e1uAun Ussnagnauddldinaenotuinyudy vseuntea TR eIiunlASINg WU USn
A A= a P & A \ | ' P = | P a v
auUNBIs Nuiiunewaiunsey tweglunuiiunusiusnuluauanuiusi 1/2562 Bsegmenuiidls

ANUTENOUN 16 LAMINUNINNILTATTILATD9 K11 WAy 12
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Tumsvhinilesnuinuiulasnst azanssduntimiiomunuainduresgivseme lngn
Fumiinilosiiegseninanisvinunilowanus Uszuin 55 -70 a9 uazimunaNaIndusa (Overall
Slope) vosimilosganie (final pit limited) Tiaaua1ndusin (Overall Slope) vostuniiosliifiu 35
091 (nmUsznaudl 17 uansdnuueniseanuuuntiviiosaarieludnumeduiiula Benching Method)
puANuaInturesdnurnfivszma viliiinuaindusin (Overall Slope) lsitiu 35 a3rn) Fsandoya
Tutuilassmsilussoefinuanlifidgmidesnadousvosiuiifinansenuogieguuss aedifioudnng
Annsouiilesannissdneosiduiilvasiuidy dunilsfidesnandnuus lassaimnassdingivos

al

ﬁuwwmwlmmaaLaaumaiamwﬂﬁuumiwm
Tumsanimilenslavarentnvilomioufu ietusanutnmilaingg srauiulalanmnin
PUTIRAIAABINTT  dUYaAUNTIETAATY lﬁ’mLqu%ﬁﬂULﬁUﬂméﬁﬁLﬁUﬂaayjaaumw USHUNLNEDNYS A3
L A= a | P A Yy o X Ay v ) a
- 06 wagiununasyaRunselusluayanusius 1/2562 NlewTeunuiliug waglunsianisyafunse
%ﬁ%ﬁumimmmﬁﬂuﬁﬁmumasmmi'm%’mmﬂﬁmiﬁﬂ;ﬂaﬁumwaaﬂuaﬂﬁuﬂ

3) USanauusdrsesivinmilasld (Mineable Reserves)

MndnwazgiivszmatazununsAuntimileaweslasins MuiamUiud1sewe i
annsnvhmilaslé (Mineable Reserves) lnaienmssnunmuianmdisoseanidiu 2 fiufl (nmusznaul 16) Ae
fiudl v uay 2 fil

fufl 1 egluiiuiiussnudasi 25313/16096 Tuiiiaunsaviumiledldussan 8213 WHuituiiain
Faruarivainn aramunduunsiiog (Altered  granite)  #ilusfiuam faamunadeUssanu 10 wns
funuazdianisvniiesiiseduaugs Ussanns 300 wnsansedutmsiatiunans Wantimilesainasun
puanniUse ausAugefissiuaTugeUsEinn 235 wesanseduimziaUiunats mlssiduuia
drsesiianunsaviuviiodld ax1438n36n Cross section musresfvngauuaziuiiiainsn vmilodld
Tuusiag Cross section anAIAMUIImsUASIAR (Altered granite) WlaAtamUTNaUIAuY el

gasAwIUImg
V :HX[(Ai +Ai+l )/2]
lng
H = swogvineseming Section MiogfAniu (1uas)
A, Ay = Muflweauud Cross Section flegiiniu e section 71 i wag i+1 (AT 19AT)

fludl w2 fufifianansovindedlduszan 38.5 13 asouaquituiivseyutingd 25282/14906 1wy
33 13 wawserloadluluiiuiiussmudnsil 25313/16096 fegRnfumeiuiiamiio $1u 5.5 13 Tasara
wm%gmmﬁﬁmw (Altered granite) ﬁlﬁ’m’ﬁuﬂmﬁmsa auiannituiianasndniisedu 240 wwasaan
i"’(ﬂ‘U‘lﬂ‘V] aluna1s uadnsusnuuitunuandanisiumilesiisy AUAIINGS Usganm 275 1R 5910
sedutimziadunans Waniunilesansydvasn ludnvazadredewmiios fﬂumauammimmmﬂmu
LLN‘UQ’WUV}iuﬂUﬂ’J’]iJEjﬂﬂiuiﬂm 240 a5 MnsEdUzaUIuna1s MsUssiulSnadsesusiianansash
wiloslalitaUsyfiuiuiitldlunsvimiledusedusiieg dwamdiinadisens Inefinnsandaeun
Nufinsunwriimiier msduiufiannmateneiassasdsslond lumsdunuiinauslusdazsyiu
uEn axl$38 Contour Method snAAIMUIINATUNTTEAR (Altered granite) Ilof AU INALTAY
SR LIEY
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not to scale

aﬂwmwmiaaﬂwammmmaﬂmﬂuaﬂwmuﬁuuuﬂﬂ (Benching Method)
mmmmmmuﬁumaﬂwmumﬂiumﬁ Tnevmiloadu Bench mlmﬂu 5 LUng

AUsENDURN 17 Lansanuwiuzn1seentuunuilssanusiuanwazautula (Benching Method)

Tusimuanndusau (Overall Slope) lanfiu 35 aarn
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gnsAIUINeS :

V= 1/3xHx[Al + A2+ /( Al x A2)]

1y
= YSmsus (gnunAniuns)
H - sporvesiuiinthAnduULLaTHTRRELENS (Was)
Al = fufiwidagiuuy (s1aunas)
A2 = fuiwidiagiuans (sawns)

WenUsung Altered Granite louan arunsasuanduuSuiausavein (T) leann:

T=V x S.G. x %yield x %Recovery

1ny
\ = YSimsiuunsiiag (Altered Granite) (@nuiAniiims)
S.G. = ANUAWIUNIZUDIUS HAUNIAU 2.6
%yleld = ArAINUANYTAIVBIUS
- Uszmuﬁ’mﬁ 25313/16096 1A 29.63%
- Usemudnsd 25282/14906 ik 31.86%
%Recovery = AUENINTALUAIILRLDS LAIWS( R ) VAU 90 %

anusaAmIUTNaiuwnsTinn (Altered granite) NusALYIlusiagntY RN 4 -5 lneuans
ANYAENITORNIUUNIIWMLBIAAYIEAUNINUTENOUT 18 LagnMuaniuvinmilosaasiag sEauTuALES
UsgneumsAnuanliinausnansnsaviumiladls (Mineable reserves) (nenstuniaxwan)
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Cross Section 0-0'
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A5199 4 NAaN1TALIAUSUULS MUNUNNTALDY 11 ( USenuumsh 25313/16096 )

Usemudnsi 25313/16096

2 A4y o 38y J3u03 - -
Section i Himinan (nz) H Altered granite U%mm:mlwm U%mmgaﬂumw

Ai A+l () (au.u.) (snow) (au)

A-A - B-B' - 772 a5 17,370 12,043 12,738
B-B' - cC 772 1,007 50 44,475 30,836 32,615
¢ - DD 1,007 1,011 50 50,450 34,979 36,996
D-D' - E-E' 1,011 1,154 50 54,125 37,527 39,691
EEE -  FF 1,154 660 50 45,350 31,443 33,257
F-F' - G-G 660 605 50 31,625 21,927 23,192
GG -  HH 605 317 50 23,050 15,982 16,903
H-H' - I 317 493 50 20,250 14,040 14,850
-l - J-J 493 1,364 50 46,425 32,188 34,045
J-J - K-K' 1,364 860 50 55,600 38,550 40,773
K-Ko- LU 860 643 50 37,575 26,052 27,555
L-L' - MM 643 974 50 40,425 28,028 29,645
M-M' - N-N 974 968 50 48,550 33,662 35,603
N-N' - 00O 968 388 50 33,900 23,504 24,860
O-0' - PP 388 0 38 7,372 5,111 5,406
371 556,542 385,874 408,129

*H = Sa¥u19IEnINg Section
*aUsenaunismuiasinadsesanslilunianuan

u.9/31




61’15’]\‘117; 5 wamiﬁﬂmmﬂ%mmuﬂuﬁuﬁmﬁwmﬁaﬂ n2
(UsemuUnsh 25282/14906 wazUsemuunsy 25313/16096)

FTAUAINGS Al A2 Ussnes USUBULIAUYIR UsuaulanunIey
( m.msl.; m.%) m.%) Altered granite (luR3NAL) (a?u.:u.)
(av..)
Usgmudnsdl 25313/16096
250 - 245 1,670 2,589 10,564 7,324 7,747
245 - 240 3,573 5,858 23,343 16,185 17,118
R 33,907 23,509 24,865
Ussynulngii 25282/14906
275 - 270 2055 4144 15,195 11,328 10,838
270 - 265 4144 5333 23,630 17,617 16,854
265 - 260 5090 6228 28,247 21,059 20,148
260 - 255 5719 6975 31,683 23,621 22,598
255 - 250 6220 7634 34,575 25,776 24,661
250 - 245 14,206 17,269 78,563 58,571 56,036
245 - 240 22,714 22,854 113,920 84,930 81,254
37U 325,813 242,902 232,389

* munaleg s e iUt UULLATINRARILETS = 5 LAS
*pnUsenounismuiaUsinadsesanslilunianuan

(%

IINENTRATAUIUYTUINTUIANNAIS19T 4 wae 5 ansaagulanad

A1519% 6 asunansALenTeulasENIUTRg

& Ysunauituunsilag (Altered Ysunausiueig Vsnayanunsieiltindy
granite) lFusduwa (m.”) (LlUA3NA) (m))
Usenmudnsi 556,502+33,907 385,874+23,509 408,129+24,865
25313/16096 = 590,449 = 409,383 = 432,994
Usgyuingi
325,813 242,902 232,389

25282/14906)

4 652,285
SIUNIATING 916,262 665,383

~ 652,300
dasd  YSunudisesusauvndafidunsarinwmilodlenaiue = 652,300  LUASNAY

VaUSUIIA 1S DUNaILSAUY 1IN A5V v ele (Mineable Reserve) luiuiilasiniseadaneninusy
aunsavivdewsluladnlaeaniznisvuvidesaluluseavan wamuuawirvidlaussduliinegunid inaly
dOnAA oI INTO 1MUANEIN VDI Use T IURSUaZ 189N INENTI LA 279Ul T
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4) YanLs

yarurastuiunlasansuuall YssdivainUsunadiseusivinmiiedld  (Mineable Reserves)

FUAUTRUAUTENIATIAILS  WATHAAAINIANAIILIVOINTURAAIVNTTUNUFIULALNITLNTDILS
(http://www.dpim. go.th/mp /PriceUpdate.psp, 20 i.A. 2563) anuniauun Nagulinadl

Y

A151991 7 UsEnAsIAIusuaziine

FIANNIARR IS
4 . o s1aUsznA NNAANNIARAIIUS
YBDLI WwnNUsenA n o ” PR
(U /7 lasnau) LRlGH Wy ()
AuYTIvINISuALS
. - 17 oA, 37 960.00 4.00 38.40
LAINIALEIINA

PNUTIIUEITEMsTIaNsaimTaslamuauul ansaUssiiuyarusinnil

USUNUF150 S AUVIVIINUA

YAALSALYIaVIUA

UAAIYBIAINIARAD

1Y

25,048,320 U

WHSNAU
652,300 x 960.00 U
626,208,000 U
652,300 x 38.4 U

u.9/33



Unil 4 n13918a9 (Mine Operation)

1) wHUN1IWBY

Tunsviuiies lénsunuiitgrhmiionsnaiuiivssniudng 2 wasdedesnniuiinduniiondud
Il iuga Ineddafaidsnsnanvedsausaus uardermunsuoigussmulinsindesgvesuszniuting
wiaziUad naIfe

- Uszyudnsil 25313/16096 AuvdeengUsyniutng Usvana 4 U fusunisfiagviivilosdnuiiuun
Uszanad 80,000 LUm3NHU/A

- Usemutingil 25282/14906 AawdeengUsznIutng Usvanm 8 U fununisfiessiimiloamdnusiuu
Usgannd 20,000 edndu/A Turaa 5 Yiusemnuding 25313/16096 fleny waendsantuilunufiazudn
Usanad 45,000 - 50,000 kin3nsiu/U

dviuunudalasansiivilosadull Inunnnusuasimlewines 2 vtdunlewivdiuly Ae
> wiiuniles wl agluiuusenudngi 25313/16096 avilunisaniunisilantduniiewain
nihulagdumenuiiangiusn lngasisurinvilemsewinumia vl fegnenuiiane uani@eanieluuiim
A wagluvimiledlumuiiensgnastaslumeieng Jusenaudsiield asvininilesinsedudsyinu
300 wmsnsgauimealIunane Wantinilesanseiuasnaiuansaeiuseina aunaiseaulseinu
[y g a @ -’-&J a [l ) = a v = P [
255 WASAINTEAULINEaUILNa  Anluiuiuseanm 82 15 nsvinmiiasusiamuimiles 1 agdisunu
L A v = a ) v = o o
WUNAUNAUDY U2 NTLAURUNKRLDIUTEUI 260 LUATIINTZAVUINZLAUIUNANS
> wihniles 2. asousquituiiusznulnsi 25282/14906  seiileadnluluiiuiivszniudng
A a o 9 a 4 = ° = a VoA % = a & Ao ] '
25313/16096 MiegAnfiuneinufiamile sufamsvivlewdnuideilenuiuniloady Fudldnuazdule
willosluiunguadluluuwdn Nunwihmiisdegassuriuvilomseiumils n2 Faegmeiuiiane Junnves
NunUszuingd 25282/14906 namLsTiszAUAIINES 275 §1 240 WAsaInszAvImzaUIuNa1 Anduiui
Uszan 38.5 15

Tunsvimiles annsandausiuenlufuiiuunsiandeluanvduniestaiuildidaliugs Tngld
Back Hoe gafnusfiu (Raw Material: Altered Granite) nnmsfinanmuesuvandudadofiddiglunis
R nTeNEnSuT Fduazdesfinaviinileslngldis Block Selective Mining lasrimunlyiusias
Block  fwunmntne 871 uazdn lsntdniuegfumsndsiuvesnmnimusuiiuiiung LLavuaamwumm
Fududeamanusanvatsy niwmileansons fu visenaazadumsnananniimilosiuluin Wevuian
wiiwiiesdne wnauiulldaunneiudenis lnsusfigaainudazatiimiiosiu agnsaussynimiie
(Dump Truck) Guulﬂl,ﬁaﬂam%’wgiimwimi mﬂuayzgmwims’ﬁ 1/2562 Imgazihluiiunesdausiauaiunes
43 (a1 - ad) vdsntunsfvanusasinnuasgninu e e lHldSh d g anfiosililduing
mundnuazignAdeans warlouthgnszuiumsussussely

dmsuyatunmediindureddasinisundiy aztuldlunuouy - Funslulasinis sudufy
muﬂ%’uamwﬁlwﬁuﬁ wazudmazilUifunedsiifiunosyaiuniie  vSnaminednus a3 - a6
AunUsENeUT 15 waznuununuildnausuiiesveeygmiyadunseesnueniiufilasans fseazden
Tuirdioft 3 vosunil
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nsdantmiiosiutarseduduniugs asdavdunilosnindiuvuasin uagtfuitufivrsdiuly
wieutumsanszduntumiles iteusuanmituiilieglusnunuzdutula (Benching Method) fsuaaaugy
Lihiuduaztszann 5 wes munfmesutuladuiussuaiugs funufiesiiviiosadludsiiszdu 240
wnsnseRuTmsaU N IfinguuE uarassnwmiiviiosgerelh dududule Afeuaindures
wiunilosgaving (Overall Slope) iy 35 a9 LLaxa’ejﬂLLUUU%L’JMMﬁ’]Lﬁfiﬁa\‘miﬂﬁmﬁﬁ’]ﬁ’qwL%Uﬁﬂﬁ%@ﬁﬂ
Wlefnazneuuiuannstrdantimilos

msvtmiiewnalassnmsinniios nssunsimiieadutae s 8 ¥ neflswazdeadsuna
msvhvilenAnuInun T 8 warlwumaduniiwiiowmiunimssneudl 19-23 Fsesune ladd

o = i a = ] ) % 2 & A Y] ~
N5 Und99%299 1 Sraziatlssunal 1 U) o Juniswalun el e lunud n1Usenuunsa
25313/16096) Wngugngituininmiledlunuiniimlesnulinseuaguituniunasiiuunsiannaiunsavinmiles
19 wagiunimilassoiosasumeiedlaialintnmiaaiseau 275 - 270 WATIINTLAVEINELEUIUNAT
sotaatnluTununntmiies 2 Tulwausenudnsn 25282/14906 (nwUsenaui 15)
lumsviniissusiazuiion agvgrenihmiaslUauiienanasy  wazanssauntiniiesludnuuy
Wutdudula (Benching Method ) Tagluusian 11 agidunisvinniiesainfisedu 300 wnsanseaulimeia
Urunane aslufeafiseau 270 wnsanseaviivealiunats wagluusnm 12 ¥milefiseau 270 wnsann
seaulmzialIuNas adludansesu 240 RS
o = 1 dy o = 4 a a a
muskunsimiiaddugiwianll avaiuisavinuoslausunuiuunsieg souussunn 142,210
anuIAnuns dailoinluusiansudlaglausunausauniuseunn 100,000 wWasneu @EonduUsununIann
Usemuuns?y 25313/16096 = 80,000 wASARY BazUseNUURSN 71 25282/14906 = 20,000 LUASNH)
dmSuyafunsieUseann 103,748 gnuianuns visdiusvihivldlunuauu-dunis lulasnis aududu
[ 4941 cgf a P & o < 424’ A < A v =1 ¥ a
uUsvanmituyiui dwuimdetldifvneduiunnunesniawseuly wazasvosunynvuyafunsILeen
g A ' Y] v P o & ° ~ A o ~
wenfiuilasanisdely dnwaentvilenileduganisvinmiloslugei danindsenaui 19

nsviunileataedl 2 (sepzneUsvna 1 1)« finduvilesudinm v 1 vesiiuiilasenis Wunisi
wileamanusseosnnvinileafuiildianUaudoniuliuds Tnovihnsnanuiiszduniugaiag 270 -
260 wins szt meiatiunas lnsasduniuvilesuinadveesedesdlulufiuiindiviies n2 Tuin
Usenudingd 25282/14906 adlUfafissdiu 260 wmsnsgdutmzaUiunans uarlumivilosiinn w2
Junsiunilewieilesnnviimilonduluausznultingi 25282/14906 Aisziuaiugeag 250 — 245
wasinsziuimzaUunan esasiuntindeseelumaiiang Tusen

wnunsviwdiodutaaanil sinasuunsiiog suusvana 142,210 gnuiadams Fadlevnluuss
wswdazldUmamsAuvyssnas 100,000 weindu Eaduuimamnian Ussnulngd 25313/16096 =
80,000 Lus3ndu uaraINUIENIUTASA 25282/14906 = 20,000 LuRINGL) dmduyaRunTIeUTTAINA
103,748 gnuiafians viduaziluldlunuouu-dundulasmis uduiu nuuivanmilugiud diui
wietluifunedlufiufifunesiidmnionly uazarvesygnvuyafunigoenueniiuilasenisdely
é’ﬂwmwﬁwmﬁaaLﬁ'agufqﬂmi‘v‘hmﬁaﬂuﬂmﬁﬁamwﬂizﬂauﬁ 20
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yhnilosndnusdeilosanuiimilosludisneu lasifuvimilesaslumaiidld Minsadnusiszdiunimgs
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80,000 WASNAU uATINUTEUUAST 25282/14906 = 20,000 LumSASLU) dwiuyanunineuseunu
103,748 gnuAfians vduazihlulilunuouu-dumndulasms uduiu suuivanmitugiud dud
wietluifunedufiufifunesiidanionly uazarvesygnvugafunirgoenuoniiuiilasenisdely
Snunmidieutiefuaanisviniieduded finmdszneud 21

nsviundlosdaedl 4 (svozesvanm 3 ©) ¢ fnliudesudnm v 1 vesiiuillasins iunns
yhinilosrdnusseidosnnmiimiloslutasneu Tngiuvimilesaslumaiidld insudanusisziuainmgs
%29 300 — 255 WNTIINTERUTIMZAUILNAN AFLaAN e muUsEmuTasuUsEnuuaua dawdl
yiwilesudnm n2 Wumsvihilemwdauideidosnvimiiedlutiseulundsenudngd 25282/14906
Tnevinssdnusisduaigetng 260 - 245 wnsanseduimesatiunans Tasagiunduniiosenglunig
ARz iuaen
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Usemudnsdl 25282/14906 = 85,000 We3nd) wazatmnsandnusanUszniuling? 25282/14906
fasufuuarduganisvinilosnuuauau dusuygafunmetszana 260,474 gnuiasiuns uisduae
il lusueuy - dumdulasenis suduiu sudivanmitunitud dufindeilfuneduiiufifunes
fianwdenld uararvoaygnuuyaiunsseenueniuiilasinisioly dnvueutiwiiondodugansviumiles
Tugsil Fanmusznoud 22

nsinitasraei 5 (szevnandsvana 2 U)  Dudisaarhevesnmsvuiesmuununui esnn
Usgnudasii 25313/16096 duegluuda Soimieswdauifintinieoswing w2 luwdasUsemudasd
25282/14906 Taerdunsvmileadnusaeiiosnnudmiledutieieu Imaﬁwﬂ'rﬁwém'i’ﬁizé’mmugqmq
245 — 240 WAsINsEIULTMzaUILNA1 Wuvthmileslumsiinny Yueen aumruauAnsuNuviewWEn
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X d oy 38 Jsuns -
cection @ NuNuag (n9.4.) H | Attered granite U’%mm:mlwn

A Ai+1 ) (au.u.) (imanau)
A-A' - B-B' - 1,780 69 61,410 47,309
B-B' - cc 1,780 1,977 55 103,318 79,594
cC - D-D' 1,977 2,135 58 119,248 91,866
D-D' - E-E' 2,135 3,053 42 108,948 83,931
E-E' - F-F' 3,053 3,405 50 161,450 124,378
F-F' - G-G' 3,405 3,845 40 145,000 111,705
G-G' - H-H' 3,845 6,053 60 296,940 228,757
H-H' - - 6,053 4,280 50 258,325 199,008
I - J-J 4,280 5,130 50 235,250 181,232
J-J) - K-K' 5,130 1,848 55 191,895 147,832
K-K' - V-V' 1,848 2,608 87 193,836 149,327
K-K' - L-L' 2,608 1,615 45 95,018 73,200
L-L' - M-M 1,615 1,729 50 83,600 64,404
M-M" - N-N' 1,729 1,863 50 89,800 69,180
N-N' - o-0' 1,863 2,021 50 97,100 74,804
O-0O' - P-p' 2,021 2,168 50 104,725 80,678
P-P' - Q-Q' 2,168 2,324 50 112,300 86,514
Q-Q - R-R' 2,324 2,446 50 119,250 91,868
R-R' - S-S' 2,446 2,684 88 225,720 173,890
S-S' - TT 2,684 5,694 83 347,687 267,851
TT - U-u' 5,694 - 116 330,252 254,420

39U 3,481,072 2,681,748

*% H —
SG. =
% yield =

JYYLWINTLWING Section

AMUDITUNLVBILS TANYINAU 2.6

29.63 %
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Huirnen FOUNNANUNY WY y
aounweying
¥ oo owom o W3g). AMvuAlfinasing w.A.2530 (DNP and IUCN Red
wunlusedl 3 Alawns .
o P .. . Anwauzidey ¢ uag Wyl (aUull 8) w.A.2562 | wsg. fsua List; 2017, 2022) . ., ,
10U |T19d, Folve, YaInenrans Wufl Nyayulng nslduszlaa
YaInssauldl ¥ 3 YUy )
JLERRE wun g4 |y o | Uszmn
Wun | wunda Udsenn W.A.2530
WNEAINTTYU fiwaediu Cr | En|Vu| Nt |RT
quay | 14 Ifwreduiiee
@w/ls/un) | 555UA"
Acanthaceae
1 32930 (Thunbergia laurifolia Lindl) C X - X X - - - -1 - - ruasenvesnidaainsaleuussmudugunseu -
2 meis (Ruellia tuberosa L.) ExH - X X - - - - -] - - [ e videmnume authiuuanesdes wie; dn: -
anmmenunaanyIeliNauaE)
3 methana (Ruellia simplex C.\Wright) ExH - X X - - - - - - - |auensy TassnAmannInluNsENIZeIms -
Amaranthaceae
a mulaigisa (Gomphrena globosa L.) ExH - - X - - - - o] -] - [usezsndisaBuii dhansuiuiaudueunnde -
5 Wy (Achyranthus aspera L.) H - X X - - - - o] -] - [Feeududaanae -
6 | weulnlny (Celosia argentea L) ExH - - x - - - - - - -] - [renlenmdufinBudueivigeigs -
Amaryllidaceae
7 WAUNG (Crinum asiaticum L.) H - - X - - - - - - - - [wedulaans vigenenie -
Anacardiaceae
8 wwa (Mangifera indica L.) T - X X - X - - - - - - [eenunvessas unda wnendeu wa gan luoou nen Aula
9 UAIANILA (Anacardium occidentale L) ExST - X X - - - - -l - -] -] - Lﬁum%ﬂwmﬂ uemsvuieaitensuussmu
10 W3ss (Swintonia floribunda Griff.) T - - - X - - - - -1 -0 - - - -
11 St (Semecarpus curtisii King) T X - - X X - - S B N - -
Annonaceae
12 | weewu (Annona squamosa L) ExS/ST - - X - - - - - - - [swnann wieu mensluadn vieluuesmnan  |wasuusemuladiludush Samng
thanAuuaInen dfugiidsantuin vidoan
AP
13 alanwuAuIEa (Monoon longifolium (Sonn.) EXT - - X - - - - - - - - - - -
B.Xue & R.M.K.Saunders)
Apocynaceae
14 FIUYN (Adenium obesum (Forssk.) Roem. & ExS - - X - - - - - - - - - - -
Schult.)
15 vl wiowerdmussas (Alstonia scholaris R. Br.) T - X X X X - - -] - - - |wWEenwesyenmns ersussimennisUaaiy -
16 ‘1/‘]’&‘1/:[’1 (Alstonia macrophylla Wall. ex G.Don) T X - X X X - - - - - -] - Lﬂﬁaﬂgﬂ%ﬂumﬁﬁd wnle Sl -
17 WNIEHS (Catharanthus roseus G. DonX) ExH - - X - - - - - - - - - LLhymmiﬁaﬂQﬂL%a%’ﬂ glunisuey -
18 $n (Calotropis gigantea (L.) W.T.Aiton) EXS/ST - X X - - - - - - - - - |nonfisaion aﬁWﬂmﬁ’mﬁﬂﬁ;{Lﬁiymmi i?ﬂi‘gLﬂu -
Nl
19 Sunuam (Plumeria obtusa L.) ExST - - X - - - - - - - - - - -
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(DNP and IUCN Red

ooale L .. . Anwaide . uaz wsu. Ul (UUil 8) w.A.2562 | wsg. fviun List; 2017, 2022) . ) ,
a1eudl |oned, Jolne, YaInerrans WU Noayulns Astausele v
yaanwssauld T 3 Yot )
QLR wun g4 |y o | Uszmn
WU | wundn UYsen @ W.A.2530
WNEAINTIY Idiwaesinu Cr | En [ Vu| Nt |RT
guvy | W Tdnaesinuiivee
@w/ls/an) | 555UA"
Arecaceae
20 AN, an (Arenga pinnata (Wurmb) Merr.) P - - - X - - - - -1 -0 - - - wueseuLazLieluLEna50
21 | vem (Calamus viminalis Willd.) C X - - X - - - - - - - [nuasseavmeiisauanusnidnues 1sgﬁ§aawﬁué’u ileluoou nseu dvn fivaww
22 | w319ums (Caryota mitis Lour.) P X X X X - - - - - -] - newduihRudueicigesids saevhlvsnemendauss -
23 | sz (Salacca wallichiana Mart.) P X - X - - - - - - - |- [msussmennisnssneh nasuUszmuladsaiusen
24 | whauthiiu (Elaeis guineensis Jacq) ExP - X X - - - - S N N N - wsgthduthdusnauuians ladu
thifuussems we
25 | wgwsn (Cocos nucifera L) ExP - X X - - - - o -] - | - [menunly wiveadiu deuazilunaniule
26 | wunas (Areca catechu L.) ExP - X X - - - - - - - - [uenveimasyewns deuaskavieduiaune wiinoaw: an wieviumNuM Al
ﬁ’uwQLLasyuLﬁumawwﬁymmuLm
ALLA
Aspleniaceae
27 PVAInS e (Asplenium nidus L.) EF/LF X - X X - - - S D N - -
Asteraceae
28 | auussanun (Ageratum conyzoides L.) H X X X X - - - L - - [luwnle wnlowde uatamanute -
29 ANINTE18 (Cosmos sulphureus Cav.) ExH - - X - - - - - - -] -] - - -
30 ani3oulss (Calendula officinalis L.) ExH - - X - - - - L0 - - [eenunsednamns -
31 amnszanglawiu (Bidens pilosa L.) ExH - X X - - - - o - - - uamandilnasndenuadumaniuhiswaznde -
32 @ulde (Chromolaena odorata (L.) King & ExH X X X X - - - - - - - - [Ernuuntaanes ensvetu veawsuazyeviilv -
Robinson) 1denudei
Athyriaceae
33 | #nnav (Diplazium esculentum (Retz.) Sw.) F X X - X - - - -] -] -] - fowesnulu: unle unfislvainssuumaduens  |senseutianysznaveimsla
Sniuinide unmessimende
Bignoniaceae
3¢ | wewls (Tecoma stans (L.) Juss. ex Kunth) ExS - - X - - - - - - - - [uaseen: vadumniusnsh asly wande un aen: Aunuvan ulesd wiegy
W untaai untaausesiiou wlensauiusenliay 9
35 | N (Oroxylum indicum (L.) Benth. ex Kurz) ST X - X - - - - - - -] - |waen: unmanlamAnendeg Mwseanesey; Aneeu vonoou aAen: dsavu iy
wida: puvindnuidesmahiu unlo wJudn endgesg aglmasey
93
Boraginaceae
36 aniien (Ehretia microphylla Lam.) ExS - - X - - - - - - - -] - - -
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Cannabaceae
37 | sWeunslvey (Trema orientalis (L.) Blume) ST X X X X - - - - - - | Waenau lely A velu: ussimtinnanaileuas -
nszan Uiy, Hauazaen: Snvvaenausniay Jen
U
Caricaceae
38 Lgazna (Carica papaya Linn.) EXST - X X - - - - I B B N e maqﬂﬁmﬁuwahn&iy NaRUUINIYIn
afauaziyani viounsauTILiy
fnsule
Casuarinceae
39 aulszRnms (Casuarina junghuniana Miq.) EXT - - X - - - - - - - - - - -
Clusiaceae
40 | dAn (Garcinia mangostana L.) T - X x - - - - - - -] - [waenumstutuiwila Tadnwennstdam une [wadutssnula
Combretaceae
41 | yna (Terminalia catappa L.) T - X X - - - - - -] - | - |essweandueszue Waenludueunmnunivesans [wislunmiladuremuey
Convolvulaceae
42 ﬁﬂﬂ?ﬂ (lbomoea aquatica Forsk.) CrH - X X - - - - -] - - [Wueneeuiivenstias snlathwnassana TulveEn |senseusuussymududngn sy
Lﬁagﬂuuaqﬁ’mga ugnspuigesu 9 igsaen
Costaceae
43 | Bewmneun (Hellenia speciosa (J.Koenig) Govaerts) H X - - X - - - S oL snuasveniauntiaves aoufivkias Snwe1n1s  vaunueseu waznenoouiuin
1o iugnszuneuazidusnas an
Cucurbitaceae
44 | 1@ (Coccinia grandis Voigt) HC - - X - - - - - ] - - [eunle sufiwstiae gonoou lusey mnsunsnuay
PaAn
Dilleniaceae
a5 | awilsy (Dillenia obovata (Blume) Hoogland) T X - - X X - - - -] -] - [waenmlamuituinAudusunveside KagniisavueuUIen Ty
Sutsnula
Dipterocarpaceae
a6 AZLALUNDY (Hopea odorata Roxb.) T - - X X X - X o x| - |- [eeenlussdeudieotinuaduns Teduendhuane -
UsImeNsiiuan
47 WWeunse (Shorea gratissima (Wall. ex Kurz) Dyer) T X - - X X - X x| -] - | - [fendledisinauvensnn TyvrancuiaunaiFess -
as enasiumy (Dipterocarpus kerrii King) T X - - X X - X x| -] - - [susaenenduendhsinanintou/des -
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49 819U (Dipterocarpus alatus Roxb.) T - - X - - - X o x| - | - [Waensuduemienden wndushiau wasluunuaaiu -
50 Tuiden (Parashorea stellata Kurz) T - - - X X - - - - x| - - |- -
51 Wudn (Vatica odorata (Griff.) Symington) T - - - X X - - - x| - | - [wnusn waglu: dhgaden, men: Snduveslausadu -
gwion U139%3la
Elaeocarpaceae
52 | #3 (Elaeocarpus petiolatus (Jack) Wall.) T x - - x - - - - ] - - [wWaeneu: mui wnusssdeuluuni -
Ebenaceae
53 amzln (Diospyros wallichii King & Gamble) T - - - X X - - - - - - - [nalmdovan -
54 dah (Diospyros buxifolia (Blume) Hiern) T X - - X X - - -] - - [Waenuarunw: uanesdanesie uanessas unda un -
lasouly
Euphorbiaceae
55 nwune (Balakata baccata (Roxb.) Esser) T X - - X - - - - - - - [ wnle: wiewiRedau: unle Sudaans Ungannaa -
56 Wln (Macaranga tanarius (L) Mull. Arg. var. ST X X X X - - - -] -] - - |safamsiumueaninluan awa&iaﬁwua%aﬁaiz -
tanarius.)
57 819191 (Hevea brasiliensis Muell. Arg.) EXT - X X - - - - - - - -] - -
Fabaceae
58 AseduwnT (Acacia mangium Willd) ExT - X X - X - - S N N - -
59 wAUTY (Sesbania grandiflora (L.) Poir.) ExST - X X - - - - o1 - - [waenuanessas Tnynidion nenlowns luseu sen AuRuwsn
60 nsvdudny (Leucaena leucocephala (Lam.) de EXT - X X X - - - - - - -] - - -
Wit.)
61 Wz (Callerya atropurpurea (Wall.) Schot ) T X - X X X - - -] - - [elavesn: uwnans aJaméauﬁmﬂuﬁmﬁamﬁagmms
Un39iaa
62 | @wén (Senna siamea (Lam.) H.S.Iwin & Barneby) T - X X - - - - - -] - - [weew: vrgsszuuvszam viluueundy; aenunlse  [luoau sean aen Tuung
Uszam uni uensvune
63 | Yuiiawme (Senna alata (L.) Roxb.) ExS - X X - - - - - -] - - emenan e LLfﬁyﬁaaQﬂ \Jugnssue -
64 ‘mwuﬂgm%ﬁ (Delonix regia (Hook.) Raf.) EXT - - X - - - - - - -] - | Auduseg wnUInUINANS 9 wineeuwnzandnivlaas wazh
winlUnathneftuduvemula
65 91433 (Samanea saman (Jacg.) Merr.) ExT - - X - - - - o - - [usuiie wntnuautinseu -
66 4w\l (Archidendron jiringa (Jack) 1.C. Nielsen) T - - X X - - - R T N I - nasuuszmudusinle
67 | Useq (Prerocarpus indicus Willd) T - - x - X - - x| - -] - [men: Twmenums usvFersinserlvansaaeaynsl -
Aupaundaiun 40 auumy
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68 | luesu (Mimosa pudica L.) ExS X X x X - - - - -] -] - uuvsisnesfudAursuneinseeundsla -
69 lugsunu Mimosa pigra L) ExS - - X - - - - - - - - - a"wﬁuﬁmmy:u@'iuLﬂumﬂwqqéwmauawﬁmawz -
70 swwqﬂﬁ (Cassia fistula L) T - X X - X - - -l -] - | - | - [nenShwnlsanszimizeinns -
71 | @ (Parkia speciosa Hassk.) T - X X X X - - -] -] - - |avBnssaulndilatusvesdla saelvgannszeeudn  wasuussmududnla
LAzt TEALUNITTUNY
72 | wiSes (Parkia timoriana (DC.) Merr.) T X - x X X - - - -] -] - |wde: drgesame wigens weduadlugila wasulszmuduinle
73 S0y (Clitoria ternatea L.) ExC - X X - - - - L0 ] - - [eenmedesiulsamensyan Ungeanenn enanRLAIDTRENSy T
74| #hane (Centrosema pubescens Benth. ) ExC - X X - - - - -] -] -] - | Swseduihnaluden L@Jﬁ@ﬁ”’smauﬂsgmﬁummuﬁu
ranfudnsayfivdue
75 wauwe (Intsia palembanica Miq) T - - - X X - - S B B - -
Fagaceae
76 | newy (Castanopsis nephelioides King ex Hook ) T X - - X X - - S - x - - Prgerume thgdle nandle uaznssimzems thraludsuuseynla
Gnetaceae
77 | \dlee visernivdes (Gnetum gnemon L. var. T - X X - - - - - - - | - [furadeugemetigsanem ihlusaululgomslavateuy
tenerum Markgr)
Guttiferae
78 | yuuin (Mesua ferrea L.) T X - X X X - - - -] -] - [onunle Urgadionau -
Lamiaceae
79 | nzwe1 (Ocimum tenuiflorum L) Us - - X - - - - - - - - - ﬁzhaiﬁﬁ"mﬂWEJamjul,l,azﬁaqﬁ’ummmi’@l&? TuthunUsznevemssudseniu
80 | @n (Tectona grandis Linn. f.) T - - X - X - - -] - - fusnfweuvzuasladn uaumanu -
Lauraceae
81 | \Wem (Cinnamomum iners Reinw. ex Blume) T X - X - X - X - - -] - |wBen el warlu: unviesEn vieasle thyariids
wala, dultnevhgnlszau vrgeiila
82 alvsindes (Dehaasia cuneata (Blume) Blume) T X - - X - - - o B N - -
Lecythidaceae
83 | 3nas (Barringtonia pauciflora King) ST/T X - - X - - - - - - - - - -
Lygodiaceae
84 z?t,msjq (Lysodium microphyllum (Cav.) R.Br.) CF X X - X - - - - - - - - |5n: enenydniug -
Lythraceae
85 | iudi (Punica granatum L.) ExS - - X - - - - -] -] -] - [Wenmewesnwunadio nannindeusaztisannis  |wafutssnula
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86 ﬁwvwﬂﬂ (Duabanga grandiflora (Roxb. ex DC.) Walp.) T X - - X - - - -] - - [WaensuhmausuihAwdueuneinisiaves -
87 duvilaun (Lagerstroemia macrocarpa Wall. ex T X - X - X - - - - - -] - IULLﬁ%’ﬂmmmﬁuIaﬁmgd WY Tuewhumnuanadue
Kurz)

Malvaceae
88 ATOUINTIA (Abutilon indicum (L) Sweet) us - X X - - - - ] - - |wfedh uadune %UﬂszwwuwgauﬁwﬁqLLfT;gmﬁam -
89 ¥U1 (Hibiscus rosa-sinensis L.) EXS/ST - - X - - - - - - - - - |@9n szjlﬁaﬁ'uﬁyauiuéwma LLfTﬂizWEJLLamI‘?EJLLh%L‘J -
90 | weu (Durio zibethinus Merr.) EXT - X x - X - - - -] -] - [unle unfeu Fune wassilvmuesuns wagn¥ulsznule fsavuuay

ALY

91 L‘i‘u (Ceiba pentandra (L.) Gaertn.) EXT - X X - - - - - - - - - |Famuunle unle -

Marantaceae
92 | a1 (Schumannianthus dichotomus (Roxb.) H X - - X - - - -] - - [mevemhiisaBusande Tedudusunly Snwn -

Gagnep.) gmsiivly

Melastomataceae
93 Lauévﬂ (Osbeckia stellata Buch.-Ham. ex Ker Gawl.) S X - - X - - - - - - - - IUTSEWEJHLLF?W“HQ -

Meliaceae
94 | nszneu (Sandoricum koetjape (Burm.f.) Merr.) T - X X - X - - o -] - - [l lesweuunly Suide nasuUszmuledisaiuseaeumu
95 msaanmﬁiv‘imuj (Swietenia macrophylla King.) EXT - X X - - - - - - x| - - LﬂﬁaﬂéTmﬁumaﬁW@mLﬁfymmﬁ -
96 axian (Azadirachta indica Juss. var. siamensis T - X X - X - - - - -] - [losuunlsefiawis WNDY luoou san Aon AudLNN

Moraceae
97 ngean (Artocarpus elasticus Reinw.ex.Blume) T - - - X X - X - - - - - Lmﬁmﬁu@ﬂ%’uﬂizmuﬁ wWudn
98 | wwu (Artocarpus heterophyllus Lam.) T - X X - X - X L0 - - [luwnnalse unlspaudn waqﬂﬁu”l,ﬁy
99 | wew (Streblus asper Lour.) ST - - X - - - - - - -] - [nwdenlmdusdigeihla sasuneinismesss -
100 | wgym (Artocarpus thailandicus C.C.Berg) T - - X X X - X - - - [snueweaaveunsiunaufuthAudueuniivseu -

Tu
101 | @ag (Artocarpus integer (Thunb.) Merr.) T - - X - X - X - - - - - Lm5mﬁﬂhmxﬁaa%ﬁmﬂuam?wé’maamLLaxszhsJﬂﬁq maqﬂﬁﬂﬁwizmuamﬁuwﬂﬂ fl
5198 FANIUIA
102 | w3, nsiie (Ficus annulata Blume) T X - X X - - - - - - - [Ruarluduaiunaslaviheunuindisuy -
103 | %awm (Ficus fistulosa Reinw. ex Blume) T X - X X - - - -] - - [WaenauiisarheRuwnessa sinidueunly Haeau Hvavfniniy Sulsennu
Wusinan

104 | ‘nsees (Ficus benjamina L) T - - X - - - - - - -] - e mathanasfuinRutuenigeinusiaesysa -
105 | w8 (Ficus religiosa L.) T - - X - - - - 0] - - [wéelmduenanle maledudssmuduenssuneeey 9 -
106 | wmievass (Ficus hispida L. f.) ST X X X X - - - -] - - [snunUssaadieiiudunuiams -
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Muntingiaceae
107 | meau3s (Muntingia calabura L) ExST - X X X - - - - -] - - |wesnenigesnga aenundanfsue Kagn¥ulsznula
Musaceae
108 | nanetha (Musa x paradisiaca L) H - X X - - - - - -] - - [vauniseladaans ¥aUa wa lanansdnu fule
109 | nae (Musa acuminata Colla) H X X - X - - - -] -] -] - hvA suavesde Tsmdedudila Nadn NaBeuLATTIUATUUsTIY
veInnaethun e ulsEnu
Myrtaceae
110 W53 (Psidium guajava L.) ExST - - X - - - - o -] -] - [venepuunie Uanwus unvessas nafuUszmule
111 mmja%msﬂ (Syzygium malaccense (L.) Merr. & ST - - X - X - - S S N I R B naduUszmula
L.M.Perry
112 | ues (Syzyeium glaucum (King) Chantar. & J.Pam) T X - - X X - - I R T ﬁmﬁmﬁﬁmﬂﬁuﬁamaﬁ -
113 | w9 (Syzyeium cumini Druce) T - X X X X - - -] - - [wennlsarumau wnedinanlse maqﬂ%’wi:ﬁmulﬁy
Nepenthaceae
114 | WwuuewsIu (Nepenthes mirabilis (Lour.) Druce ) C X - - X - - - -] - - [onlakududilunssunslanenunaneuiivdng malnthnszdgluvuedon
"granilemeundas”
Nyctaginaceae
115 wlaanh (Bougainvillea spectabilis Willd.) ExC - - X - - - - - - - -] - i’mLLrTbL‘lTﬁWl‘Ns] -
Orchidaceae
116 L??aaﬁwmq (Dendrobium formosum Roxb. ex EO X - - X - - X - - - - - - -
Lindl.)
Pandanaceae
117 WELE (Pandanus unicornutus H.St.John) S X - - X - - - - - - - - |31nB1NTA: Lmﬁﬁ%umﬂiﬂﬂ1LLfﬂy’Jmauﬁ’U?ﬂi§MLa3 -
Auuszanduenduii
Passifloraceae
118 | nzwnsn (Passiflora foetida L.) ExC - - X - - - - I Vuﬁasswamﬂumﬂmﬁﬂa snaaniesnmnurslrssiuta
Juw szweilnaniu
Pentaphylacaceae
119 | Yaneanu (Eurya cerasifolia (D.Don) Kobuski) T X - - X - - - -0 -] - - [uRsussmenniste wntanes neads waxde -
Phyllanthaceae
120 | wswu (Phyllanthus acidus (L.) Skeels) EXST - - X - - - - -] - -] - Nuwnnannindeu naansuUsznule Ssa3en wily

4 o

g visesuzeule
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Piperaceae
121 | mzamudn (Piper ribesioides Wall.) WC X - - X - - - - - -] - e shusnume IiTLszju']snLuzyaqa (ueUszdsg LmLﬂumémmmqqmmsﬂixLmll
au) mﬂﬁfuam Un59579] wnadn dusadielniuommsuas
funduan
122 | #UA (Piper retrofractum Vahl) ExC - - x - - - - - - -] - [Run GeesBdeaas-oudihena) ainums etz [Aunerueiudideasudiean
50 meduasludla unviesdn WaswiuAuasun fsadeseu
Aewsnlng
Poaceae
123 | 'l (Gigantochloa ligulata Gamble) B X - X X - - - R T N I - wuesuuszmule
124 Thans (Dendrocalamus strictus (Roxb.) Nees) B - - X - - - - - - - - - - Wﬁa%’uﬂi:mﬂ@?
125 Mﬂj’]“ﬂﬁ]i%ﬂaﬂiw@j (Pennisetum pedicellatum Trin.) ExG X X X X - - - - - - -] - -
126 ‘Viajﬁm (Imperata cylindrica Beauv.) G - X X X - - - - - - - - [ntudaenay -
127 Mfﬁﬁﬁi’fumﬂ (Panicum repens L.) G - x X X - - - - - - [nundaamsinns -
128 Maj’maﬂl,l,m (Melinis repens (Willd.) Zizka) G - X X - - - - - - - -] - -
129 mﬁmanSa (Arundo donax L.) G X X X X - - - S B N - -
130 783N (Thysanolaena latifolia (Roxb. ex Hornem.) G X X X X - - - - - - - [Fmdaunausidadins uavansnanuiieinss -
Honda)
131 1ama (Dendrocalamus asper (Schultes f.) Backer B - - X X - - - - - - -] - - wuesuuszule
ex Heyne)
132 wgﬂmﬂﬂaﬂ (Eleusine indica (L.) Gaertn.) G - - X - - - - - -1 -0 - - -
133 mﬂwmﬂmw (Dactyloctenium aegyptium (L.) G - X X X - - - sufiwsenlustenie samudusdudaans -
willd.)
134 MﬁyfﬁLLWﬁﬂ (Cynodon dactylon Pers.) ExG - X X - - - - - - - - - | -
135 | e0® (Saccharum officinarum L.) G - - X - - - - -] - - [Eeuendeun dlugawiniana
Polygonaceae
136 | www (Antigonon leptopus Hook. & Am.) ExC - X X - - - - -1 -] - - reesanluduenaeuuszam wevilnueundy goneauwaranandisiliuiuign
a’;ﬂiﬁqﬂLﬁuﬁﬂ?juw%asqmﬂwam
Aula
Polypodiaceae
137 | aneridan (Platycerium coronarium (J.Koenig ex EF X - - X - - X o0 - - luvermidan Tuumenaneit wagluanlnegy suiuih -
O.F.Mull.) Desv.) Tafiuuazey unlufsougs uazensuas
138 | nszuslalal (Orynaria quercifolia (L) J.5m.) EF X - - X - - - -] - [rveman: Ungiu Yo ile; dudaaniy unlafinas -

anAuiulaings
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Portulacaceae
139 | dnielngy (Portulaca oleracea L.) H - X X - - - - - - - - [Wuedudaens Sheilselave wntan anlu videly  lududnass dnadele vievnan
AMEUBNTNWINANNDY ViSoRIMIISNIEY A/ aanfufutngn
Pteridaceae
140 | neviann (Pteris vittata L) TerF - X X - - - - - - -] - s wnwiflenidiosan wugngrinds drgermds -
Rhamnaceae
141 | w91 (Ziziphus jujuba Mill.) ExST - - X - - - - Si IR R R TULLhymmsagﬂLﬁstLﬁu LANBITN maqﬂ%’uﬂszmulﬁy
Rubiaceae
142 | nszyu vienz (Anthocephalus chinensis (Lam.) A, T - x x - - - - - - -] - [lowamessas vansmuluves -
143 | 1Jumea (xora javanica (Blume) DC.) ExS - - X - - - - o - - [onldusunaumeseziuen ussimennisua -
144 | dmmas ﬁawm’lﬁmm (Oxyceros bispinosus Scan$S x - - x - - - Lo ] - - [Eeuasie: ledueden ) ﬁmsgwwﬂﬁaﬁﬁ& -
145 | nuwW (Coffea canephora Pierre ex A. Froehner.) ExS - X X - - - - - - - -] ﬂnLLWﬁqmémmwaamLﬁam Fewsziuenmsdanle winthundfiessiulseniu
146 | wilwuau (Saprosma brunnea Craib) S X - - X - - - - - -] - |ewtumnuss: enaes; untanidioss drgsrds -
Rutaceae
147 e (Murraya paniculata (L.) Jack) S/ST - - X - - - - -] - - [0 mu werluamanansashunlsdusnenssiuenns |-
Ul
148 | wen3n (Citrus hystrix DC.) ST - - X - - - - - -] - - [wesniasmelugee Tuseulaunadn
149 | wzumn (Citrus x aurantifolia (Christm.) Swingle) ExST - - X - - - - - - -] - ﬁﬂuqﬂsamgm fuenthauduenunseuly Wiy dilunalauny AuguaziAsoen
913 nande Suunle
Solanaceae
150 | w3niwy (Capsicum frutescens L) EXUS - - x - - - - - -] -] - |weunaugniden nesdawie Kaltvinomns
151 | wzi@enis (Solanum torvum Sw.) ExS - - X - - - - - -] - - |andudaenie unle nalduns muRuwgn
Typhaceae
152 | gum¥ (Typha angustifolia L.) ExAQH - - X - - - - - - -] - - goneaulruussmulavsanuazsin
lrain
Theaceae
153 | a1 (Schima wallichii (DC.) Korth. ) T X - - X - - - - - oo mnuaskalvussunivwasUes Wiendasvinlv -
svmeies Tudoum
Vitaceae
154 | nzaslu (Leea indica (Burm.f.) Merr.) S X - X X - - - 0] - - [Eewsauhaudueunte -
Xanthorrhoeaceae
155 mﬂmwﬁyu (Dianella ensifolia (L.) DC) H X - - X - - - S N I I Isgﬁqéumamﬁ’umgulwsﬁu PR v Suasma -

554
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156 | U998 (Aloe vera (L) Burm.f) ExH - - X - - - - - - -] - [WesiulsAiumnu weduieseuuIIneIn1sun Wequiulsemule
WAUUINTBUINUKE
Zingiberaceae
157 | Unlwey (Etlingera coccinea (Blume) S.Sakai & H X - X X - - - |- - - - [onlesuduihdadueiunUianes unlsanssnag -
Nagam.) 911115 01nsluges omnsiduie
EXEY 55 59 120 70 34 0 11 of3[6|O0]|O 127 68
R

anwaizidevaanssallsd

Aq : Aquatic ﬁwﬁmﬁ’wgﬂmﬁ

B : Bamboo lsilsl

C : Climber lifie maneds Aviideverdeddudunanlunindeeriuae wszliaramsuegldiiigednia

WC : Woody Climber Zﬁlmﬁ"awid

CrH : Creeping Herb liiasigniiaiiunenmaluniudu i viedulsl

Ex : Exotic WyAtu199n0 NYsene

G : Grass g)1 T2491900817199

H : Herb lsidsign wnedaitsiiluiiielsl sruluiudouss dasnndorgau

HC : Herbaceous Climber Zlﬁmfﬁl@ﬁ

P : Palm w377 591784

S : Shrub I mnedeiteiiliidelsd uasunnieimarvilussaulnanudviaguibigiiune wiedunu

ST : Shrubby Tree Liduarman
S/ST : Shrub/ Shrubby Tree Zﬁ?fqvlil ﬁdlﬁﬁu%mmﬁﬂ

US : Under Shrub Zi/zii/ﬂﬂ?ﬁ]éﬁﬁ

T : Tree Ly waneds iviidiidelshnn darugevganiniuduszeenide uasaunnieiuarvilusedugs

F : Fern viangia 1ilsu

TerF : Terrestrial Fern ¢y iiuflaIreogn uiigu

EF: Epiphytic Fern vangia iiluiiinisedeeguusilsl
¢

CF: Climbing Fern wangis ilusianveaziagni

EF/LF : Epiphytic Fern/Lythophytic Fern wsi1g/é3 1,Wuﬁln7sa7ﬁ°’yaguuﬁu2ﬁw?m7ywuﬁu

EO : Epiphytic Orchid mnefia néaeliiilntzerdeaguusulal

Scans : Scandent Shrub wanedslisuiiiaeeond iunzie1guly

ﬂﬂ7ﬂﬂ7Wﬂ75@y;ﬂtj ﬂillEyJWEl’liJélVi'\i?ﬁ

av o

AandUIua

CR (Critically Endangered Species) waneil wssasiivyidaviogluaniunmlndgeywigoeeds

En (Endangered Species) wugia wssasitvyidniogTuanuamlnagyyig

Vu (Vulnerable Species) wugia wsauitvyidniiog/luaniuamiuwabialnageyiug

o

o

Nt (Near Threatened Species) nugiie wysaiywiniidaniunmlnagnanaiu

RT (Rare in Thailand) vs1889 wssaiveidniineinludssinalne

eAUFNY UazUfyTunsvesasdnIsseninssmaion1soyinysssuyai(2017, 2022)
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AN519aneseFaanIUNnuTuUSIUNUNARNYD

12YanINY YSuauanugnyy doruntwvasdnith
§aduit| iy, Sud, 29d, Folne @oinenanans), Toaniy Wi Wuillassnns HuTlnynInTsu WIS YUY Wil anuAWAUNUIIY | EaTunIwayine ONEP/ IUCN
Di In V¢ Co Un V¢ Co Un Vc | Co Un V¢ Co Un Re Pr Np Cr En Vu Nt
Mammalia-&n-§ia8egnaaetius
Order Chiroptera 8UAUAI9A?
Family Megadermatidae (False Vampire Bats) 29ffan19a1auaslnsudas
1 AaAlnsuUandn (Megaderma spasma) X - - - X - - - - - - - - X - X - : - - -
Family Pteropodidae (Old World Fruit Bats) 29ff19a12Aunald
2 ﬁyﬂﬂmwamgm%ﬁﬂ (Cynopterus brachyotis) X - - X - - X - - - - - - X - - X - - - -
Family Rhinolophidae (Horseshoe Bats) Nﬁﬁ"mm’amqg
3 hyﬂqm’smqgmmm (Rhinolophus affinis) X - - - X - - - - - - - - X - X - - - - -
4 hywmamqgimy: (Rhinolophus luctus) Woolly X - - - X - - - - - - - - X - X - - - - -
Order Dermoptera dUAUUTY
Family Cynocephalidae (Flying lemurs) 29f119
5 U (Galeopterus variegatus) Sunda Colugo - X - - - - - X : - - - - X - X - : - - x (ONEP)
Order Artiodactyla dufuéninue
Family Suidae (Wild Pig) 24fny
6 m‘JJ‘UIW (Sus scrofa) Wild Boar X - - - - - - - - - - - - X - - X - - - -
Order Carnivora Sugudniiuile
Family Viverridae (Civets) 29fzunuazaiiuy
7 Sivunsane (Paradoxurus hermaphroditus) - X - - - - - - - - - - - - - - X - - - -
Family Mustelidae (Mustelids) 29ALNE Y W;&%éﬂuﬁzﬂ‘]ﬂ
8 mgjw%'ﬂ (Arctonyx collaris) Greater Hog Badger - X - - - - - X - - - - - X - X - - -k (IUCN -
Order Primates auaulwsiun
Family Cercopithecidae (Monkeys) 29Aas
9 asuau (Macaca fascicularis) Long-tailed X - - - - - - - - - - - - X - X - - -t (IUCN -
Order Rodentia dufudnIluLNg
Family Sciuridae (Squirrels) 29dnszsan
10 ns¥5anUanen1enn (Callosciurus caniceps) X - X - - - - X - - X X - - - - X - - - -
11 ﬂizLﬁqua’m‘lﬂﬁyju (Tamiops mcclellandiii) X - X - - X - - - X - X - - - - X - - - -
12 ﬂimﬁy’au (Menetes berdmorei) Indochinese X - - - X - X - - - - - X - - - X - - - -
Family Muridae (Old World Mice and Rats) 23duy
13 mﬁyﬂ (Rattus exulans) Polynesian Rat X - - - - - X - - X - - - - - - X - - - -
14 MEVTEN‘UTJ ( Rattus tanezumi) Oriental House X - - - - X - - X - - - - - - - X - - - -
374 (i) 11 3 2 1 4 2 3 3 1 2 1 2 1 8 0 6 8 0 0 2 1
Sovaz 78.57 | 21.43 | 14.29| 7.14 | 28.57|14.29|21.43 | 21.43| 7.14 |14.29| 7.14 (14.29]| 7.14 | 57.14| 0.00 | 42.86 | 57.14 | 0.00 | 0.00 |14.29 7.14
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1ayanIsny YSuauauynyy dorunwvasdnith
§aduit | ty, Sud, 29d, Folne @oinenaans), Toaniy Wi Wuillassnns HuTlnynInTsu WIS YUY wudtonl aouAWAUNUIIY | EaTunIwaying ONEP/ IUCN
Di In V¢ Co Un V¢ Co Un Vc | Co Un V¢ Co Un Re Pr Np Cr En Vu Nt
Aves-un
Order Pelecaniformes (BuAUUNYaUNEY UNYIY LATUANTEI)
Family Ardeidae (Herons, Egrets, and Bitterns) 29AUNYIY
! PRRANSIS (Eqre‘tta garzetta) Little Eqre’tR/Wv X B B B B B B B i B B i i X B X B ' B B B
2 UNYNTBNWUTIU (Ardeola bacchus) Chinese X - - - X - - - - - - - - X - X - - - - -
3 UNB4LTYY (Butorides striata) Striated X - - - - - - - - - - - - X - X - - - - -
Order Galliformes auauln
Family Phasianidae (Pheasants, Grouse, and Allies) 2ALNTLAZUNNTZNI
a4 Tt (Gallus callus) Red Junglefowl X - - X - - - - - - - - - X - X - - - - -
Order Accipitriformes sufiumgien Suse wazunduni
Family Accipitridae (Hawks, Kites, Eagles, Vultures) Nﬁmﬁm D59 wazunduNs
5 wBeauas (Haliastur indus) Brahminy Kite X - - - - - - X : - X - - X - X - - - - -
6 wBeaRa (Pernis ptilorhynchus) Oriental X - - - X - - - - - - - - X - X - - - - -
7 unevn (Haliaeetus leucogaster) White-bellied X - - - - - - - - - - - - X - X - - - - -
8 L‘l/i?jmijﬂ (Spilornis cheela) Crested Serpent X - - - X - - - : - - - - X - X - - - - -
9 Susedthmaiiunds (Gyps himalayensis) - X - - - - - - - - - - - X - X - - - -k (IUCN, ONEP
10 iy (Circaetus gallicus) Short-toed - X - - - - - - - - - - - X - X - - - - -
11 widedneswn (Nisaetus alboniger) Blyth's - X - - - - - - - - - - - X - X - - - | (ONEF -
12 undun3wilvavi (Aquila heliaca) Eastern - X - - - - - - - - - - - X - X - -k (ONER (IUCN -
13 undunsUnany (Clanga clanea) Greater - X - - - - - - - - - - - X - X - -k (ONEF (IUCN -
14 BEIUNLY MDY (Accipiter trivirgatus) Crested X - - - X - - - - - - - - X - X - - - - -
15 wiBymaiugLeLdeny Tusen (Circus spilonotus) - X - - - - - - - - - - - X - X - - - - | x(ONEP)
16 m?jmmﬁﬁ, m@lmﬁﬂmy: (Milvus lineatus) X - - - - - - - - - - - - X - X - - - - x (ONEP)
17 WBeIA9R1u1 (Circus melanoleucos) Pied - X - - - - - - - - - - - X - X - - - - x (ONEP)
Order Falconiformes (Susuwdeatnuviax)
Family Falconidae (Falcons) 2w Unuviau
18 wileuAamsa (Falco tinnunculus) Common X - - - - - - X - - - - - X - X - - - - -
Order Strigiformes (SUAUUNLAT)
Family Strigidae (Owls) 29AuNLA
19 ungn, umﬁyﬁfj (Otus lettia) Collared Scops Owl X - - - X - - - - - X - - X - X - - - - -
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Order Columbiformes (BUAUUNNIIUKAZUNLYI)
Family Columbidae (Pigeons and Doves) Nﬁunw'mazuﬂqum
20 unfis1ui (Columba livia) Feral Pigeon X - - - - X - - X - - - - - - - X - - - -
21 um%ﬂmyl (Streptopelia chinensis) Eastern X - - - X X - - X - - - - X - - X - - - -
22 WAL (Geopelia striata) Zebra Dove X - - - - X - - X - - - - - - - X - - - -
Order Gruiformes (BUAUUNDYTULAZUNNTLITEU)
Family Rallidae (Rails, Gallinules, and Coots) 23dunasyu
23 unnIn (Amaurornis phoenicurus) X - - - - - X - - - - - - X - X - - - - -
Order Suliformes (Buduunniin un{judl uazunlasade)
Family Phalacrocoracidae (Cormorants) 2edunnin
24 unntdn Wicrocarbo niger) Little X - - - - X - - : - - - - X - X - - - - -
Order Cuculliformes (dUAUUNAAA)
Family Cuculidae (Cuckoos) 29AunfAng
25 WA (Eudynamys scolopaceus) Asian X - - - - X - - X - - - - - - X - - - - -
26 WUNARAKYILYY (Surniculus lugubris) X - - - X - - - - - - - - X - X - - - - -
27 uﬂﬁﬂﬁ]mﬂ (Cacomantis sonneratii) Banded X - - - X - - - - - - - X - - X - - - - -
Order Caprimulgiformes (SUAUUNLIULATUNAULS)
Family Apodidae (Swifts) 29Aunuau
28 unwauAss (Aerodramus germani) X - - - X X - - X - - - - X - X - - - - -
Family Hemiprocnidae (Treeswifts) 29Aunuaunn
29 unuoum A (Hemiprocne longipennis) X - - - - - - - - - - - - X - X - - - - -
Order Coraciiformes (SUAULNIIUAT UNATYTU LAZUNNTILAL)
Family Aicedinidae (Kingfishers) 29funnszifiuy
30 uUNNTEAUBNU (Halcyon smyrnensis) X - - - - - X - : X - - - - - X - - - - -
31 unnszfiuleusIIUA (Alcedo atthis) Common | x - - - - - X - - - - - - X - X - - - - -
Family Meropidae (Bee-eaters) 29AUN1UA1
32 unaumAedrh (Merops viridis) Blue-throated X - - X - - - X - - X - X - - X - - - - -
33 unaUATAaY (Merops leschenaulti) X - - - X - X - - - X - - X - X - - - - -
34 UNAUANNLTE (Merops philippinus) X - X - - X - - - X - X - - - X - - - - -
Order Piciformes (8ufiuuniauuwazunlngzan)
Family Megalaimidae (Asian Barbets) 29AunInsEANLaLYY
35 YALNTLANATWA (Psilopogon X - - - - - - - - - - - - - - X - - - - (IUCN, ONEP
36 UANSEANVLANINA (Psilopogon duvaucelii) X - - X - - - X - - - - X - - X - - - - -
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Order Psittaciformes (SuAuuNLA~)
Family Psittacidae (Parrots) 29dunti
37 upnnanUINLa (Loriculus vernalis) Vernal X - X - - - X - - - - - X - - X - - - - -
Order Passeriformes (8UAUUNLANZADU)
Family Eurylaimidae (Asian Broadbills) 29dunwgyruinning
38 uﬂwmﬁﬂﬂﬂﬂgﬁﬂﬁﬁﬁ (Corydon sumatranus) X - - - - - - - - - - - - X - X - - - - -
Family Vangidae (Vangas and Allies) WAundeang
39 UNTULNAIDNLAL (Philentoma velata) - X - - - - - - - - - - - - - X - - - | (ONER  x (IUCN)
Family Pycnonotidae (Bulbuls) 29dundsan
40 unUsOAMLILIA (Pycnonotus goiavier) X - - - X - - X : X - - - X - X - - - - -
a1 unUsBAEIU (Pycnonotus conradi) X - - - X X - X : - - - X - - X - - - - -
a2 unUsonatmanuAg (Pycnonotus brunneus) X - - X - - - X - - - - X - - X - - - - -
43 unUsenwmaewiign (Rubigula flaviventris) X - X - - - - - - - - - X - - X - - - - -
44 unUsennads (Brachypodius atriceps) X - X - - - - X - - - - X - - X - - - - -
a5 unUsenmaane (Pycnonotus finlaysoni) X - X - - - X - : - - : X - - X - - - - -
a6 undserlemesdiinmma (Alophoixus ochraceus) X - - - X - - - - - - - X - - X - : - - -
ar unUsaAENAYUNIAS (ole cinnamomeoventris) X - - X - - - - - - - - X - - X - - - - -
48 unUsannaad8I8nane (Ixos malaccensis) - X - - - - - - - - - - - - - X - - - - (IUCN, ONEP
Family Oriolidae (Old World Orioles) asfunviiu
49 unaiiuneness (Oriolus chinensis) X - - X - X - - - - - X - - - X - - - - -
Family Dicruridae (Drongos) 29AUNLLaLLY?
50 ALY IFNT (Dicrurus leucophaeus) Ashy X - - X - X - - - - - X : - - X - : - - -
51 ummumwﬁaﬂmﬁ (Dicrurus paradiseus) X - - X - X - - - - - X - - - X - - - - -
Family Hirundinidae (Swallows) 29funuIaLau
52 YRS (Hirundo rustica) Barn Swallow X - - - X X - - X - - - - X - X - - - - -
53 UNUKBUWUTAN (Hirundo tahitica) Pacific X - - X - - - - - - X - X - - X - - - - -
Family Phylloscopidae (Leaf Warblers) 'J\‘iﬁuﬂﬂizéyﬂ
54 UNNIEINTIIUAT (Phylloscopus inornatus) X - - X - X - - - - - - X - - X - - - - -
55 unNsTIRAR (Phylloscopus fuscatus) Dusky X - - X - - - - : - - : - X - X - - - - -
56 UnNIERINALie (Phylloscopus tenellipes) X - - X - - - - - - - - - X - X - - - - -
Family Laniidae (Shrikes) 29dundide
57 undidediima (Lanius cristatus) Brown Shrike X - - - X X - - X - - - - X - X - - - - -

u.11/4



A5190ER9 18 FRaRUNMINUTUUS IIuNURIANY (5iB)

1ayanI1sny YSuauAugnYy dorunwvasdndth
§aduit | ty, Sud, 29d, Folne @oinenaans), Toandy Wi Wuillassnns HuTlnynInTsu WIS YUY wudtonl aouAWAUNUIIY | EaTunIwaying ONEP/ IUCN
Di In V¢ Co Un V¢ Co Un Vc | Co Un V¢ Co Un Re Pr Np Cr En Vu Nt
Family Corvidae (Crows, Jays, Magpies) 24fn1
58 dnunnun (Corvus macrorhynchos) X - - - X X - - : X - - - - - X - - - - -
Family Stenostiridae (Fairy Flycatchers) 24A3ULNAIHANILAZUNDUNIATID LR
59 UNTUKLAIINT (Culicicapa ceylonensis) X - X - - - - - - - - - X - - X - - - - -
Family Monarchidae (Monarch Flycatchers) 29Aun3uLuadgnNAN
60 UNJUUNAINAN (Hypothymis azurea) X - - X - - - - - - - - X - - X - - - - -
Family Cisticolidae (Tailorbirds, Prinias) AUNYDATIIVN LN ULAZUNNTLIU
61 UNNIEIUSITUAI (Orthotomus sutorius) X - - - - X - - - X - - - - - X - - - - -
62 UNNIEIUABRI (Orthotomus atrogularis) X - X - - - - - - - - - X - - X - - - - -
Family Timaliidae (Tree-Babblers, Scimitar-Babblers, and Allies) AUNNUBNAILAZUNTLIILNG
63 unAuLuaseNIAGB (Mixornis gularis) X - - X - - - - - - - - X - - X - - - - -
Family Pellorneidae (Ground Babblers and Allies) 29AUNATUAY
64 UNAUAUBNAY (Pellorneum ruficeps) X - X - - - - - - - - X - - - X - - - - -
65 unAuuasuely (Malacocincla abbotti) X - - X - - - - - - - - X - - X - - - - -
Family Irenidae (Fairy-bluebirds) 29duntdaansiu
66 UNLUYIATIM (rena puella) Asian Fairy-bluebird X - - - X - - - : - - - - X - X - - - - x (ONEP)
Family Muscicapidae (Robins, Flycatchers) 2AUNLVULAZUNIUVUNAY
67 UNAAUUIY (Copsychus saularis) Oriental X - - - - X - - X - - - - - - X - - - - -
68 unduntasdiinma (Muscicapa dauurica) Asian X - - X - X - - X - - - X - - X - - - - -
69 unduuAsEImALAS (Muscicapa ferruginea) - X - - - - - - - - - - - - - X - - - - -
70 unULLaUINe11 (Cyornis magnirostris) Large - X - - - - - - - - - - - X - X - - - - x (ONEP)
71 uﬁfmmmﬁuéﬁu (Cyornis glaucicomans) - X - - - - - - - - - - - - - X - - - - -
72 undulLasRIVEDS (Ficedula narcissina) - X - - - - - - - - - - - - - X - - - - -
73 unduusasendsy (Ficedula mugimaki) - X - - - - - - - - - - - - - X - - - - -
74 unnszidoen (Monticola solitarius) Blue X - - - - - - - - - - - - - - X - - - - -
Family Sturnidae (Starlings, Mynas) reduniBeanazunnalase
75 um%mm’%m (Acridotheres tristis) Common X - - - - X - - X - - - - - - X - - - - -
76 unigesdnula (Aplonis panayensis) Asian X - - - - X - - X - - - - - - X - - - - -
Family Turdidae (Thrushes) 29AuntAung
77 UNAUASELNAN (Geokichla sibirica) Siberian - X - - X - - - - - - - - X - X - - - - -
Family Nectariniidae (Sunbirds, Spiderhunters) 2sfunfiudauazunuanaie
78 unAuUdenaes (Nectarinia jusularis) X - - - - X - - X - - - - - - X - - - - -
79 unfiuUanedina (Anthreptes malacensis) X - - - X - X - X - - : : X - X - : - - -
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80 unUanaendn (Arachnothera longirostra) X - X - - - - - : - - : X - - X - - - - -
81 unUinaevwdeadn (Arachnothera X - - - X - - - o e X - X - - - | - -
82 uniuuaneauns (Aethopyga siparaja) Crimson X - - X - - - - - - - : - X - X - - - - -
Family Dicaeidae (Flowerpeckers) 24funnInIn
83 und@yunaIu (Dicaeum cruentatum) X - - - - X - - X - - : - X - X - - - - -
84 unmrnvesday (Dicaeum triconostieoma) X - X - - - X - : - - X - - - X - - - - -
85 UNNNINBNEBY (Prionochilus maculatus) X - - X - - - X - - - - X - - X - : - - -
Family Aegithinidae (loras) 2edunviiuton
86 UNUAULDETIIUAT (Aegithina tiphia) Commmon X - - - X - X - - X - - - X - X - - - - -
Family Campephagidae (qaﬁuﬂLSafaﬁ:ﬁLLaxunWQJﬂM)
87 unway WA (Pericrocotus divaricatus) Ashy X - - - X - - - - - - - - X - X - - - - -
Family Estrildidae (Finchs) 2adunnszin
88 uﬂﬂizéymﬁﬁwyj (Lonchura punctulata) X - - - - X - - - X - - - - - X - - - - -
Family Motacillidae (Wagtails and Pipits) 2AUNAIBULAZUNLAAY
89 unaUnE I (Motacilla cinerea) Grey X - - X - - - - - - - - X - - X - - - - -
374 (¥ilA) 74 15 10 19 22 23 9 9 14 T 5 6 22 42 0 86 3 0 2 q 9
Sovasz 83.15 | 16.85| 11.24 | 21.35|24.72| 25.84 | 10.11 | 10.11 (15.73| 7.87 | 5.62 | 6.74 |24.72( 47.19 | 0.00 | 96.63 | 3.37 | 0.00 | 2.25 | 4.49 10.11
Reptilia-dnjiaenanu
Order Squamata (Snakes and Lizards) 5uﬁ'uﬁeﬁ1LLazg
Family Gekkonidae (Geckos) 24AfnuNIAZASaN
1 Feenmanun (Hemidactylus frenatus) X - - - X X - - X - - - - - - - X - - - -
2 ANV UL (Hemidactylus platyurus) X - - X - X - - X - - : - X - X - - - -
3 (;;yﬂl,m‘lj’m (Gekko gecko) Tokay Gecko X - - - X - - X : X - - - X - - X - - - -
Family Agamidae (Agamid Liazrds) 2ednanin
4 ﬁydﬂlﬁﬁ’al,l,m (Calotes versicolor) Red-headed X - - - X - X - X - - - X - - X - - - - -
5 Aenum (Calotes emma) Emma Gray's Forest X - X - - - - X - - - X - - - X - - - - -
Family Scincidae (Skinks) 293 iau
6 %ﬂmauﬂm (Eutropis multifasciata) Common X - - - X X - - X - - - - X - - X - - - -
7 JvauvaInaTe (Eutropis macularia) Bronze X - - X - - X - - - - - - X - - X - - - -
8 ??qmauqmmﬁmﬁw (Sphenomorphus X - - X - - - X - - - - X - - - X - - - -
Family Varanidae (Monitors) 24finznan
9 nenaIm (Varanus nebulosus) Clouded : X - - - - - X : - - - - X - X - - - - -
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Family Pythonidae (Pythons) asdgindan
10 ﬂmﬁau (Malayopython reticulatus) - X - - - - - - - - - - - X - X - - - - -
Family Colubridae (Colubrid Snakes) 'Nﬁgl,%&nﬁw%é'q
11 gﬁqﬂm (Ptyas korros) Indochinese Rat Snake X - - - - X - - - - X - - X - X - - - - -
12 ﬂLﬁ?JmWiz@uw% (Chrysopelea ornata) Golden X - - - - - X - - X - - X - - - X - - - -
Family Elapidae (Elapid Snakes) 'J\‘iﬁgl,%&l'lﬁ‘lﬂ‘viﬁ’]
13 §99972 (Ophiophagus hannah) King Cobra - X - - - - - - - - - - - X - X - - -k (JUCN -
14 gLﬁﬁmj’eJ (Naja kaouthia) Monocled Cobra - X - - - - - - - - X - - X - - X - - - -
Family Viperidae (Vipers) NﬁgL%EJ')ﬁ‘lﬂﬁUIﬁ'
15 3nzUz (Calloselasma rhodostoma) Malayan : X - - - - - X : - - : - X - - X - - - -
374 (i) 10 5 1 3 q q 3 5 q 2 2 1 3 10 0 6 9 0 0 1 0
Sovaz 66.67 | 33.33| 6.67 | 20.00 | 26.67 | 26.67 | 20.00 | 33.33 (26.67| 13.33( 13.33| 6.67 |20.00( 66.67 [ 0.00 [ 40.00 [ 60.00 [ 0.00 | 0.00 | 6.67 0.00
Amphibia-&adazifiutinazifiuun
Order Anura (Frogs and Toads) dUAUNULAZAINAN
Family Bufonidae (True Toads) 24AR19AN
1 AIANUTL (Duttaphrynus melanostictus) X - - - - X - - X - - - - X - - X - - - -
2 ANANLATY (Ingerophrynus parvus) Lesser X - - X - X - X - - - - X - - - X - - - -
Family Ranidae (Typical Frogs) 24fnu
3 Wundn, nuU (Hylarana erythraea) Green X - - - - X - - : X - X - - - - X - - - -
4 nuaneunzuIAs (Amolops panhai) X - - - X - - - - - - - X - - - X - - - -
Family Dicroglossidae (Fork-tongued Frogs) 24fnuwn
5 AUNUBN (Fejervarya limnocharis) Paddy Field X - - X - - X - X - - - - X - - X - - - -
6 nuya (Limnonectes blythii) Blyth's River Frog X - - - X - - - - - - - - X - X - : - - x (ONEP)
7 nuABsi3e (Limnonectes doriae) Red Stream X - - - X - - - : - - X - - - - X - - - -
Family Rhacophoridae (Shrub Frogs) 23U
8 Ul (Polypedates leucomystax) Common X - X - - X - - X - - - - X - - X - - - -
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Family Microhylidae (Microhylid Frogs, Froglets) 29AB9

9 3991901 (Kaloula pulchra) Asian Painted X - - - - X - - X - - - - - - - X - - - -
10 Ser196 (Microhyla heymonsi) Dark-sided X - X - - - - X - - X X - - - - X - - - -
574 (viln) 10 0 2 2 3 5 1 2 4 1 1 3 2 4 0 1 9 0 0 0 1

Fowaz 100.00( 0.00 | 20.00 | 20.00 | 30.00 [ 50.00 | 10.00 | 20.00 {40.00{ 10.00|10.00|30.00{20.00| 40.00 | 0.00 | 10.00 | 90.00 | 0.00 | 0.00 | 0.00 10.00
sfmﬁ”'ﬁu (viln) 105 23 15 25 33 34 16 19 23 12 9 12 28 64 0 99 29 0 2 7 11

Fowaz 82.03 [ 17.97( 11.72| 19.53 | 25.78 | 26.56 | 12.50 | 14.84 |17.97| 9.38 | 7.03 | 9.38 (21.88| 50.00 | 0.00 | 77.34 | 22.66 | 0.00 | 1.56 | 5.47 8.59

v < o &1
UGG : YaYANITWUAUAA T

FOMNNAIUNTETIYTYQATIIUUALANATINETATU W.A. 2562

Di (Direct method) : TgavinnIswusiuanivilagsss

Re (Reserved species) anitavau : andvmen nieanithlnagenug vuiudesaaivuazeysndliogndusan

In (Inquiring method) : Yaya31nN71590Un I
Pr (Protected species) dniv1Ruases : ndth

USu14AIUYNYNYRITATUN

FOIUNINNITYNANAIY MINTINNIIUUIGUIGUALUNUN TN INTETIUTIAUDZFININGBI N.A. 2560 Uaz (IUCN, 2022)

Vc (Very Common) 9A%isn

Cr (Critically Endangered Species) vgieanivimagluaniunminagaiugae9es

Co (Common) : Ty 1uNa N
En (Endangered Species) Wﬂ785@§@3’ﬂ7ﬁ@g?ﬂﬁn7ﬂﬁ7w7nﬁg§yﬁu5
Uc (Un common) : ¥nvuilae
Vu (Vulnerable Species) mngdsanithitegluaaruamiuualialnagapivg
Nt (Near Threatened Species) nangiadniviianiunmlnagnanmiu

&

9

o &

9

N19N3LRILAUTVIIUNAINGHNIA

Wv (Winter visitor) Unewegwuengguawiug
Pm (Passage migrant) unawena1i

Bv (Bredding visitor) unewegniiioas3inaldludsemealne

7721/5319/ Ao R (Resident) unUse310u
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