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311 Conductivity of contaminated water and the content of arsenic, as determined
from membrane filtering by applying a pressure 2,800x10’ Pascal to drive the

dissolved ions in feed water to pass trough the membrane 4

3.2-1 Typical relative diclectric pertﬁittivity, electrical conductivity, velocity and attenuation

of electromagnetic waves as observed in common geological materials at 100 MHz 30
331 Approximate range of velocities of P-waves for materials found in the earth’s crust. 42
3.4-1 Drift correction 64
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Regional setting of Ron Phibun District, showing the major granite province of SE Asia
Geological map of Peninsular Thailand

Simplified geology of the Ron Phibun District

Drainage networks of Ron Phibun District, showing the surface water pH conditions,

principal mining localities, dressing plants and potential As contamninant sources

Map of geophysical study in Ron Phibun sub-district

Arsenic contarnination in auger water and in soil elution test at 0.3m and 1m depths
Hydrological and geological cross section (A — Ah)

Schematic of membrane filtering
Correlation between the conductivity (mS/m) and As content (mg/1)
A single current electrode on the surface of a homogeneous ground

Qutline of four electrodes array for resistivity measurement on the surface

Common electrode arrays that are used in resistivity pseusection surveys

Pole-Pole array

Pole-Pole array for resistivity pseudosection, electrode A, B and N are fixed, electrode M is

moved to new positions. The black spots represents the position of determined resistivity

Schematic distribution of resistivity pseudo-sections as obtained by Pole-Pole array with

measuring positions at 10m intervals

Field survey of Pole-Pole resistivity pseudosection

Arrangement of model blocks an apparent resistivity datum points of the lower part

of the profile M (0-560m)

The inverse resistivity model of the lower part of profile M (0 —560m),

calculated with 8 iterations

The models of the subsurface layer that conducted by the inversion program

(a) and 4pole program (c) compare lo logging data at the deep well JICA2 (b)

The resistivity sections of profile line F - S

Refraction and reflection of GPR wave
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322 The symbol § denotes the travel path of a reflected wave. The depth to the reflector (h)

can be calculated from the equations related 1o the travel time (1) of the reflected wave and

. antenna ofTset (x) 31

323 Diagram showing a) the antenna geometry for a common-offset GPR reflection survey and

b) hyperbola pattern shows in a time section as a resutt from diffraction of EM wave.

Tx, is the transmitting antenna location: Rx,, is the receiving antenna location; x_is the

midpoint between the antenna offset 32
32-4 A schematic diagram of the GPR system. The transmitter and receiver antenna are connected

to the control unit through optical fibers 33

32-5  GPR geometry (a}) CMP survey and (b) WARR survey. Tx_ is the transmitting antenna

location and Rx_is the receiving antenna location 33
312-6  Field survey of common-offset GPR reflection with antenna offset 0.6m 34
32-7  Test profile close to the deep well, JICA2 using different antenna frequencies.

{a) 50 MHz, (b} 100 MHz and (c) 200 MHz 35

3.2-8  GPR-section of the main profile M. The calculation of depth a constant velocity of

106.78 m/JLs has been used. A dashed line is represented the groundwater table 36

32-9 A GPR-section of a perpendicular profile that crosses the profile M at a distance 305 m from
JICA15 (a). The resistivity section (b), created from the resistivity data along a part of the
same profile (R-G) 37

32-10 A GPR-section (a) of a perpendicular profile (Q-K) that crosses the profile M at a distance
410 m from JICA 15. For comparison with the tesistivity pseusection (b), created from the

resistivity data along a part of the same profile (O-J) is shown below 38

32-11 A GPR-section of a profile that perpendicularly crosses the profile M at a distance 530 m
(a). For comparison a resistivity (b), which was created from resistivity data along a part of the

same profile (R-F) is shown below 38

3.3-1 Refraction and reflection of P-waves, (a) Snell’s law and P-wave conversion

(b} Snell’s taw for critical angle condition 44
33-2  Raypath and travel time curve (a) two paraliel plane layers, (b) three parallel plane layers 45

33-3  Raypath diagram and travel time curves of two dipping layers for a forward (S ) and

reversed shot point (S,) 46

3.3-4  Position of geophone spread and shotpoints 48
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The seismic wave is generated by the impact of sledgehammer on a steel plate.

Print out recorded data. In figure (a) and (c) the shot point are at the ends of spread and

in figure (b) the Shotpeint is in the middle of spread

Travel time — distance graph of the spread 1 and 2, the data were collected by using 7

shotpoints per spread
Schematic of reversed seismic and delay-time methods for depth determinations

A time-distance graph and the model of subsurface layers along the main profile(M) are
plotied together with the geological sections of deep wells on the profile M.
Picture (a) is the section from Om to 600m and (b) is the section from 600m to the end of

the profile

A force of masses attraction

The gravitational effect of a mass element

The gravitational effect of a [arge mass

The gravity anomaly of a sphere

The gravity anomaly across a vertical fault

The pattemn of gravity survey which it performs as a loop measuring
Contour of relative garvity (Bouguer anomaly) after drift, latitude, free-air

and Bouguer correction (a) and the contour topography of the study area (b)

The gravity anomaly and estimated reginal gravity along the profiles G, LK, M, 0,Qand 5
The gravity anomaly along the profiles G, 1, K, M, O, Q and S after the reginal field is separated
The geological section mode! along Line I, a level of Om refer to the level 34.67m (MSL)

at a deep weel JICA1S

The geological model in the XY plane along Line 1

The geological section model along Line M, a level of Om refer to the level 34.67m (MSL)

at a deep weel JICA15

The geological model in the XY plane afong Line M
The geological section model along Line Q. a level of Om refer to the level 34.67m (MSL)

at a deep weel JICAILS

The geological mode! in the XY plane along Line Q

Schematic representations of the pore wall double layer geometry. Note the fixed surface charge

and the excess of positive charges in the diffuse layer
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4.2-1

4.2-2

The SP measurement system consists of two unpolarized electrodes, electrical wires and

a terra meter SAS 300 C

The result of SP survey is plotied on the topography of the arca

Correlation between SP values and elevations of measuring positions within the study area

A sketch of magnetic dipoles that are aligned in the direction of an external magnetic field
The pattern magnetic moments within different magnetic materials

Contour magnetic susceptibility, (a) at the sureface and (b) at 0.3m in depth

The comparison of the geological section beneath the main profile M between the sections
that were created by JICA (a) and the sections were conducted by Bouguer anomaly data (b),
seismic refraction and resistivity data (¢) and GPR data (d). The depth conversion in a GPR

section was calculated by using a constant velocity 106.78 m/[ls

The comparison of the resistivity distribution at 34m in depth (a) and the overlaying contour
of the depth to a granite rock (density ~ 2600 kg/m3 on the geological section model in the
XY plane that created from Bouguer anomaly along profile I, M and Q by GMM program (b)

Arsenic distribution in soil elution and resistivity data at (a) 0.3m and (b) 1m in depth

Arsenic distribution in auger water and resistivity distribution at (¢} 1m and (d) 2m, {e) 3.5m

and (f) 5m in depth. Figure (g) shows the distribution of arsenic in auger water and SP data
Resistivity distribution at (h) 7.5m, (i) 10m, (j} 12.5m, (k) 15m, (1} 17.5m and (m) 20m in depth
Resistivity distribution at (n) 22.5m, (0) 25m, (p) 27.5m, (g) 30m, and (r) 34m in depth

The distribution of magnetic susceptibility and arsenic content in soils at 0.3m in depth

Arsenic distribution in auger water is plotted on the resistivity distribution at 34m in depth

A resistivity section of the area that is recommended to dig a weil
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