CHAPTER 1

INTRODUCTION

Groundwater is an important source of water supply in many parts of the world.

’Wor irrigation, industries, water supply,
mining, and household utiliti e Due to the rapid growth of the

world ‘s populatio? dﬁ Eqsh water supplies, thus, the

Groundwater resources, which

groundwater is bec of water supply. Moreover,

groundwaters are ce water both in the quality

and quantity.
S
1.1 Background Infor atmhti’ -
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Bangkok Metropolis and ifs vicinity aresapidly; both economically and socially
—r .--".t"":" % - B
developed which gesulted in land use 3:ére-e---'—--f!!‘ tion growth, increasing of

number of industrie-, ' leﬁl to higher demand of water

supply for households and, industries. The face water, the main water supply in the

Metropolis ﬁjiu EJLm’a wmg’wsﬂt%ﬂosces of water supply is

vestigated. Grdundwater is tHen chosen to Be’an alternative and

servi‘ﬁ‘j ﬁ E m\u n’l’lnﬂ f]h@ E!deater is clean

and the chance of water contamination is less in comparison with the surface water.
Moreover, the most outstanding advantage is that it can be used all year round.

Since, the groundwater pumping is not controlled, it causes the excessive

extraction of groundwater, which is greater amount than groundwater recharge. The

groundwater system is not balance which will lead to groundwater depletion,



saltwater intrusion, wastes contamination and land subsidence. In addition, a lot of
aquifers suffered from these phenomenons. The Nakhon Luang aquifer, one of the
Bangkok aquifer systems is also affected. It is the third in descending order of the
Bangkok aquifer system. It is approximately about 150 m. depth below the surface
and it is the main groundwater aquifer that being pumped for the usage as it gives
good water quality with sufficient quantity. The heavily overpumping, the more

suffered of the Nakhon Luang % '#/ lem approaches to the critical state as

somepart of the Nakhon I 1fer be due to saltwater encroachment.

Many groundwater wi the economically and socially

loss as a whole.

Therefore, the c drbgeology of the Nakhon Luang
aquifer is urgently reguir ter occurrence, groundwater
storage, aquifer charact bution and extension of the aquifer
as well as potentiometric of all groundwater data is highly
recommended, as 1t wouldaﬁgapﬂg a%, e that can be used for planning,
groundwater develo fiatagement in the area with
great efficiency and ej@cﬁ&en S M
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The study area consists of 7 administrative Provinces: Bangkok Metropolis,
Nonthaburi, Samut Prakan, Pathum Thani, some parts of Samut Sakhon, Nakhon
Pathom, and Phra Nakhon Si Ayutthaya, The total area comprises more than 5,600
square kilometers cover all 6 sheets of the 1:50,000 topographic maps, series L 7017:

sheets 5037 I, 5036 1, 5036 11, 5137 111, 5137 IV, 5136 111, and half of each sheet 5137



I1, 5136 1, 5136 II. The study area is extended to the east from Amphoe Muang,
Nakhon Pathom Province to Amphoe Nong Chok , Bangkok Metropolis. The
southern and northern boundaries are limited at the Gulf of Thailand and Amphoe
Wang Noi, Phra Nakhon Si Ayutthaya Province respectively (Fig. 1.1)
1.2.2 Topography and Drainage
The topography of the study area is relatively flat and low lying plain which

is typical of a flood plain and Qﬂ‘:’ # hao Phraya River Basin. The major

drainage system of the st the River and its tributaries, i.e. the

Tha Chin. The Cha ver ins_from-morth through Pathum Thani,
Nonthaburi Province an lis vinh s to south into the Gulf of
Thailand at Samut Pr iver drains from the north
through Nakhon Patho ut Sakhon Province. The plain also
receive the water from e Mae Khlong River from the
west, the Bang Pakong @m;a— Pa Sak River from the northeast
Along the Chao Phraya Rlvgn*_ﬂ,iyg;_‘g of the levee vary between 1 and 2 m

Phraya and the Tha @m,

Phraya, are much lowef. Zhe network of spot heights surveyed by the DMR and the

Royal Thai s%l%ﬂﬂ mﬂ n@ mﬂv:lﬂ jne locations reach sub-
CLG Wﬂﬁ“ﬂ o) (HHE T il

altitudé ranges from 1-6 m. above MSL

about ﬂkﬂometers, west of the Chao

1.2.3 Climate and Land use
The climate of the study area is tropical, which affected by Southwestern and

northeastern monsoons can be divided into three seasons as follows:
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Figure 1.1 Location of the study area



1) Summer season started from middle February to middle May, 2) Rainy season
started from middle May to October and, 3) Winter season started from November to
middle February. Mean average temperature from 25-30 degree C. The relative
humidity is ranging from 71-82 %. The mean annual rainfall in the lower Chao
Phraya basin is approximately 1,500 mm. and the mean annual evaporation is about

1,800 mm. The estimatéd groundwater recharge from the hydrologic balanced study is

only 3 % of the basin rainfall (

ity
Areas of Bangk i d‘ﬁy have been used for housing and

——

A complete groundwater nitoring station, consists of three monitoring wells

penetrating three different aémiyfs*’P hra Pradaeng (PD: 100 - meter depth zone),

Nakhon Luang : ’—‘- ~meter aepth Zone), ana- "' i (NB: 200 — meter depth

zone). Of the 117 m@tog stations, there are 78 corrﬁete stations, 12 stations for 2

wells and 27 ﬂa ions forone well. The @réundwater monitoring stations that were
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1.3 Geology of the Lower Central Plain
1.3.1 Geographic Settings
The study area is situated in the southern part of the Lower Chao Phraya
River Basin. It is located at the latitudes of 13° 30 ' 0" N to 14° 13 ' 22.2" N, and
longitudes 100° 15’ 0" E to 100° 53 * 30.6" E. Its altitude ranges from one to six
meters above mean sea level. Itisc ed of Bangkok Metropolis, Samut Prakan,
Pathum Thani, Nonthaburl m}, Samut Sakhon, Pra Nakhon Si

Ayutthaya and Nakhon MOwﬂes W@O km®. Geomorphology of
R

the area is a combinatio

The Low. ‘entral Plz a geolo pressed area filled with clastic

gl

sediments. Aeroma, l tic data and borehole data inu)cated that the fault/flexure

¢ o
depression 1sﬂ1ﬁaE‘FdeVTW %{?QOE(J ﬂcﬂﬁuaﬂzﬂe and gneiss, at

depth from 400/m. to 3,500 m below ground surface The basin ﬂoor generally slopes
B RS TIT TUHIAR 8RB o
course and declines southward to the Gulf of Thailand (Achalabuti,1975). Overlying
the basement complex are unconsolidated and semi-consolidated sediments aged from
the Tertiary to the Quaternary. During these periods the sediments are fluviatile and

deltaic deposits with occasional shallow marine. The total thickness of this rock
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sequence ranges from 400 m. to more than 1,800 m (Piancharoen and Chuamthaisong,
1976).
1.4The Aquifer System

Piancharoen and Chuamthaisong (1976) classified of the aquifer system
according to the geological, hydrological, and geophysical studies. A number of

sed in identifying the aquifer system. It is

ﬂorm in thickness and extends a long

systgn 0 aqulfer in the study area can be

borehole logs and electric logs we e

generally assumed that each
way out to the recharge

differentiated into at leas he brief description of the aquifer

1.4.1 The Ban
The Bangko 1 quifers which is overlain by the
Bangkok clay. It consists o ; qpé J - layers of sand and gravel with
many clay lenses. Depth of tibéﬂnﬂfe-r" t 15 to 30 m. from existing ground

to brackish to salty.Water.
1.4.2 The Phrnj’radaeng Aquifer

Theﬁuﬂﬂs?wdﬁmmj“qﬂgﬁb?ﬁﬁby 10-15 m. clay bed.

The average depth is 60-90 m. ﬁom the surface and the thlckness varies from 20 to 50
o 8 6 TS S o s
clay lenses and carbonized wood. The deposits were laid in the mouth of the river or
the very shallow sea on an erosion surface overlying hard and compacted older clay.
Thickness of the aquifer decreases to the north. Groundwater in this aquifer is

generally high yield but contains mostly brackish to salty water.



Late Triassic - Jurassic, but mainly
0 :Jurasslc Cretaceous in the south

[ _f Carboﬁﬂefous tqe&w%ﬂman

Middle Paleozoic - Triassic

' Precaribrian and Lower Paléazoic

SO, Pha Sofit Ophidlite;. SKO, Sta Kaew Ophiolite

Figure 1.2 Geology of Thailand (Bunopas, 1981, quoted by JICA,1995)

12



13

1.4.3 The Nakhon Luang Aquifer

The aquifer thickens towards the west and thins out towards the east of the
'study area. It consists of permeable sands and gravels with some clay lenses and leaky
clay beds. Depth from surface to the aquifer is about 120-150 m. and the average
thickness is 50 m. Thickness is slightly decreases to the south. The aquifer is very

permeable and gives good quality water in the area, east of the Chao Phraya River

1.4.4 The Nonthaburi A@h@\\ /

The aquifer is, gice m@onforms to the Nakhon Luang
aquifer. It is compose( ; aye% clay lenses. The aquifer can

be divided into at leas I ' leaky clay beds. Depth to the

e 2T 8 ;‘ )
aquifer ranges from 1 m-and ss is about 30 to 70 m. The

1.4.5 The S
The aquifer gfouﬁ 0 mf,ljl' hickness ranges from 10 m.

to 55 m. It consists of dﬁemat layers‘of sands or gravels and clays. Clays are

generally bro ugklv:anﬂ y] i Ml@j Sands and gravels are
" LENELYE LN N5 1 R

quality‘vater in the north, east and southeast of Bangkok with a slightly lesser amount
than those of the Nakhon Luang and Nonthaburi Aquifer’s.
1.4.6 The Phaya Thai Aquifer
The aquifer is underlain the Sam Khok aquifer and is separated by a hard and

compacted clay bed 5 to 10 m. thick. It consists of thin sand and gravel layers
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intercalated with clay lenses. Sand and gravels are dirty brown, angular, medium-

grained and poorly to fairly well sorted. The depth of the aquifer is 275 to 350 m. and

the thickness is 40 to 66 m. The water bearing properties of the aquifer are similar to

those of the Sam Khok Aquifers. Good quality water is found in the north, east and

southeast of Bangkok. The Aquifer is generally not much developed due to its depth.
1.4.7 The Thonburi Aquifer

The aquifer is underlain a ¢! !#/ m. to 10 m. thick. It consists of thick

clay Sands are coarse-grained,

rown, compacted and sandy.

compacted, olive gragto da ated witmsome carbonaceous matters.

The depth of_ the aijih is about 550Lm. and the thickness is about 30 m.

Groundwaten% u ’a;:{] ﬂﬂi m ﬁlﬂﬂ gterms of quality and
"R RTET TSRy
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1.5 Objectives and Scope of the Study

1.5.1 Objectives of the Study
The purpose of this study is stated as follows:
1. To study characteristics of the Nakhon Luang aquifer in terms of

groundwater occurrence, groundwater storage, groundwater quality and quantity as

2. To correlate the / indicate the potential of the quality

and quantity of the N (udied area.

1.5.2 Scope of the

The study is
Bangkok Aquifer Sy _- is collected, mainly from the Mitigation of
Groundwater Crisis au iden .:' angk detropolis area and its vicinity
Project; MGL Project,
vicinity Project; JICA, and the

Subsidence in the Bangk

Consultants Report’S since 1"9?@‘:&1‘5. : . Moreover, the data namely;

1} .
Lithologic logs; ‘Spontane Potential (SP’ [ Resistivity (R), Cuttings,

Groundwater qualit A Hydraue propertics and potj;glometnc surface from 94

observation g} ?r ﬂ% ﬁtl th monitoring wells
within the stucm area and pro uctlve wells will be analyzed correlated Moreover,
e “’ﬁ WFRS ﬁﬁ“’%’fm“lﬁﬁl’ﬂlﬂ‘ Tixd

1 .3 Output Expectation
1. To be able to recognize hydrogeology and groundwater potential in terms

of quantity and quality of the Nakhon Luang aquifer.
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2. To be able to evaluate the critical situation of groundwater of the Nakhon
Luang aquifer which affected to the underlying and / or overlying layers of the aquifer

in Bangkok aquifer system.

AUEINGNTNYINS
RN TUNMINGINY
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