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Project Title 1 The Feas;blhty Study on Remedial Methods
against Bangkok Land Subsxdence

Requesting Agency Pubhc Works Depﬁrt:ment Mm1stry of
' Intenor _ .

Proposed Source of Assistance : Japan

1. BACKGROUND INFORMATION AND JUSTIFICATION FOR
| THE PROJECT

1.1  Present Condjtion of the Land Subsidence Problem in Banfzko_k

Bangkok Metropolitan area is located at the Lower Central Plain of
Thailand. Thisares is the center of the country in various meaning, and-its
importance can not be overestimated. It is very regrettable that this area is
suffering from severe land subsidence supposed]y caused by exzcessive -
pumping of groundwater

The southern part of the Lower Central Plam, where the Bangkok is
situated, hagbeen formed from deltaic sediments of Chao Phraya River and
assumes a very wide area extending from Singburi to Chao Phraya estuary.
The-sedimentation had taken place under the influences of cycles of
transgression and re gressz.on of the sea levels,

A thick surface clay blanket known as Bangkok clay is generally
present to the depth of more or less 30m: Underlying this blanket marine
clay, elght confined aqdifers separated by clay layers has been recognizedtoa
depth of 850 m, The upper three of the eight hag beensignificantly utilized,

The present discharge rate of groundwater pumping are excessive and
the piezometric level has dropped from the original free flow _é.rte_éién‘
condition in the 1950°s to more than 40m, below ground surface in Banghkok
Metropolitan area for all the three main aquifers:

The total amount of groundwater pﬁmped up ing_1981 was 14 nﬁi_llion
cumJ/day. The lowest piezometric level observed in 1981 was about 52 m,

- — 58—



below ground surface in Phra Khanong and Bangkapi area. The overdraft of
groundwater caused great damages to the environment,

In accordance with government policy to decrease the usage of
groundwater, the 'pumpage in city core area where piped water supply is
available has been decreased for the environmental protection. However
rapid growth of Bangkok to the north, southeast, and the south-west suburbs
where piped water has not reached yet, necessitates the pumpage in these
areas, So that the total amount of groundwater pumpage ab present is almost
the same as that of 1981,

Bangkok is located only around one metre above sea level, Some parts
of the city lie even below sea level. Thereby the city suffers from poor
drainage all the time, and it worséns in the rainy season. So that, the
possibility of the inundation of the Chao Phraya River is getting higher. The
King’s dike project which was constructed as a polder system to guard the city
is losing its power because of the land subsidence.

~ The effect of such enormous overdrafts has led to the environmental
deétructioﬁ, such as land subsidence and salinity intrusion, which is
supposedly caused by mixing of squeezed salt water from clay layers. The
rate of subsidence at present ranges from 4 em to 10 cm per annum (5 cm on
average), Though the rate is decreasing in the city core because of the
pumpage control, the subsidence area is extending to the said suburbs, Iibas
been realized that the land subsidence is directly effected by the excessive
abstraction of the groundwater, and consequently, it is necessary to find-out
an eternal countermeasures for the environmental observation.

1.2 Neces'sarg Rem'edial and'Prevé.ntative Measures

- a) To switch the usage of groundwater to surface water and control
the withdrawals of groundwater, Thxs measurs has been
introduced according to “Groundwater Act” since 1985.

b) To reStofe the piezometric level of the aquifers through artificial
recharge.



9. DETAILS OF THE PROJECT

2.1 Program Goal

To mitigate the land subsidence and consequently alleviate the adverse

effects,

9.2 Project Objectives |

a)

b)

)

d)

¢)

to assess the effectivenass of Groundwater Act regarding the
recovery of piezometric levels : T

to assess the parameters controlling Bangkbk subsidence

to evaluate the overall artificial grotindwater rec’harge plan

‘against the land subsidence

to prepare recotam\endat_ioné for reme&ial and pre.\z'entative
measures for land subsidence to be adopted in Bangkok by

comparative study,

to determine the  priority of countermeasuresagainst Jand

-subsidence

2.3  Seope of works

a)

b)

c)

d)
e}

to review the previous investigations and existing dats of
groundwater condition, hydrogeological and geotechnical
informations '

to evaluate field parameters that control subsidence

to plan the overall scheme for artificial groundwater recharge,
including study of alternative plans of artificial recharge
methods, location, scale, and time. '

to identify the optimum recharge system(s)
to carry out the aft'iﬁc;i_él recharge experiment

to monitor the Bangkok ground surface levels
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g)
h)

Q)

k)

)

to monitor the piezometric levels

tomonitor the rate of Bangkok land subsidence

{0 monitor the quality of groundwater with the emphasis on salt.

water intrusion

“to assess the effectiveness of Groundwater Act on the recovery of

piezometriclevel

to formulate the Over all plan for prevention of land

_subsidence. -

Transfer of knowledge

Project Collaborgﬁnﬁnstimﬁi ong

a)

b

¢)

d)

Public Works Department

- project coordinator

- artificial recharge expsrimentation and overali plan
- report preparation

Depa;-tment of Mineral Resources

- Groundwater Act assessment, amendment and enaction
proposal

- piezometric levels monitoring and report

- groundv'zatei' quality monitoring and report

Asian Institute of Technology

- evaluation of field parameters and report

- monitoring rate of subsidence and report

- groundwater and subsidence modelling and prediction

- geological and geotechnical information procurement,
collection, evaluation and report_

| Royal Thai Survey Department

~ Firgt order levelling for absolute subsidence monitoring and
report



¢) National Environment Board
- legislation and control-measures preparation and pxoposal
- subsidence monitoring and report ' :

2.5 Recommended Sourcés of Information and Data related to the Project,
necessary for Project Verification: |

(1) Reports and Thesis from Asian Institute of Technology
(2} Reports from 'i:he_Deps.rtment of Public Works

(3) Reports from the National Environment Board

{4) Reports from Department of Mineral Resources

2.6 Duration of the project

year, 1990 - 1991

2.7  Project Sites
The greater Bangkok metropolitan area and the v'icin'iﬁjr

2.8 Schedules of the Study and Réports.

The period of the study will be 24 months in tota._l.‘ A tentative work
schedule is showan on Fig. 1. '

The tasks to be carried out by the Study Team wxll be dmded intc two
phases:

First stage (8 months)

- Collection/Review of previous studies
- Core boring and soil test |
- Hydrogeological field mveshgatwn and analysm
- Ground levelling survey : '
- Assessment of surface water resources
- Water quality monitoring
- Assessment of land subsidence .
- Design of expe.rlmental recharge system
- Review and preparation of groundwater s;mulation models
- Costanalysis '



- Study of Groundwater Act
- Socie-economic study

Second stage (16 months)

- Installation of observation well and experimental recharge
system :

- Supplementary Momtor

- Operation of experimental recharge system

- Formulation of groundwater simulation models

- Evaluahon and assessment of land subsidence

- Preparahon of overall pr_evgntmn and remedial measures for
land subsidence

The output from the study will consist of following six reports:

0

An “Inceﬁti_qn Report” within 1 month after commencement of the

_study, describing the summary of the objectives of the study,
initial findmws and a detailed plan of operation and methodclogy

. ofthe study. |

@

.(3} |

()

~ (8)

"‘Prdé'ress- Rép;:rt&” m’dnn § months after commencement of

" the study, summarizing the result of review of the previous study
‘ and field inveshgamon

An “Interim Report” within 8 months after commencement of the
atudy, summanzmg the result of field investigation and home
work of the 1st stage, comparison among severa] prevention and
ranedial methods against land subsidence and identification of
design of the experimental recharge system.

A “Progress Report-2” within 15 months after commencement of
the study, summarizing the result of installation and operation of
groundwater monitoring system including recharge system.

A;“Dra_& Fin.a.l Report” within 23 months after commencement of

o the study, descriving overall prevention and remedial measures

for land subsidence in Bangkok,
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