However the sea level was belteved to be at about 60m to 100m below the present level
worldwide at that time. Hence, 17,000 YBP is not acceptable as the age of deposition of
the Stiff Clay. It is estimated that the deposmon took place in the Allerod tlrne of 11 000
YBP to 12,000 YBP. ' :

3.5 Recharge to the Basin

Considering the landforms and sediments, the recharge to-the aqurfers may occur through_
the mountains, hills, terraces, and fans which are located in the west and east of the plain
and through the Chao Phraya River (see Figure 3.1:2). However, these sediments are mostly
composed of fine grain materials. Besides, the sediments are'intercalated with clay bed, -
which originated from deep weathering, and consolidated calcareous bed. ‘The ¢layey”
confining beds of the deep strata are thick and distributed wrdely underground This may
suggest a low natural recharge rate to the basm :

The Chao Phraya River rnay directly recharge the Bangkok Agquifer through the sand beds
of flood origin.  However, BK is mostly covered by the Bangkok Clay. The clay bed which
separates BK and PD is thick and dlstnbuted w1de1y Hence, groundWater ﬂow from
adjacent aquifers may be very small o s B

In a previous study on isotope hydrogeology conducted by DMR and TAEA, 14C dating -

indicated the age of groundwater to be older than 10,000 YBP to 30,000 YBP, which also
suggests a low recharge and a slow circulation of groundwater
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CHAPTER 4 GROUNDWATER QUALITY
4.1 Groundwater Sampling

A total of 237 groundwater samples from the DMR monitoring wells and 16 samples from
production wells were collected from September 1993 to December 1993. The submersible
pump was used to remove stagnant water from the well so as to collect reliable samples.
The method of sampling is as follows:

a) Remove existing monitoring unit from the well.
b) Measure static groundwater level.
c) Install a submersible pump into the well.
d) Pump up stagnant water from the well for at least one (1) hour.
e) Measure water level, discharge rate, electric conductivity, pH, and temperature .
at an interval of 10 minutes during pumping.
f) - Coltect sample from pumped water at the final stage of pumping and keep it in
- sampling bottles.
' g) Write the necessary information on the label pasted on the bottles: sample no.,
- well no., sampling date, electric conductivity, pH, and temperature.
“h) Transport samples to the laboratory on the same day.
i) Reinstall monitoring unit to the well.

4.2 Results of Analysis

The samples together with the results of c_hemical'analysis are listed in Table 4.2.1. Trilinear
diagrams, Stiff diagrams, and chloride concentration maps were prepared to interpret the
results. :

4.2.1 Trilinear Diagram Analysis

The trilinear diagrams of Phra Pradaeng (PD) Aquifer, Nakhon Luang (NL) Aquifer, and
Nonthaburi (NB) Aquifer were prepared as shown in Figures 4.2.1 to 4.2.3, respectively.

(1) Phra Pradaeng (PD) Aquifer (Figure 4.2.1)

‘Most samples are plotfed_' on the upper-right part of the diamond-shape diagram. The

elements of (Na+K) and (Ca) occupy 25% to 98% and 2% to 48% of the total cations,

respectively. Most samples are chloride-rich in anion composition. However, several

samples are rich in bicarbonate. Sulfate content is higher in PD Aquifer than in NL Aquifer
or NB Aquifer.

(2) Nakhon Luang (NL) Aquifer (Figure 4.2.2)
Samples are plotted on the upper-right to lower-right portions of the diamond- shape

diagram. The element of (Na+K) occupies 30% to 99% of the total cations. For anions,
sulfate is less than 10% except for a few samples.
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