.(4) Seenano 3 : : :

" The decline of. plezometnc levels in the present ermcal zones 1 and 2 w11l stabilize from 1998
to. 2008 as shown in Figure 7.2.77. However; the piezometric levels at Site-B and Site-C
- straightly drop because these areas are not covered by the present critical zone. It is noted that
" the piezometric levels at Site-A will again drop after 2008 even the pumpage is maintained at
the constant amount. This is due to-the expansion. of the piezometric level’s depression at
Pathum Thani where the pumpage increases as menttoned in Scenario 1.

The land subsndence graphs at Site-A and the DMR office in Figure 7.2.78 show the
subsidence rates become gentle from 1998 to 2008, however, the rates increase again from
:2009 The subsidence at Site-B and Stte-C will tratghtly continue unt:l 2017,

' anure 7.2.79 shows that most patts of the present cnttcal zones 1 and 2 will subside more than
50 cm by 2017. The severe subsidence ranging from 50 cm to 190 cm is predlcted in Pathum
-Tham and Samut Sakhon ‘

,(5) Scemmo 4 L ' : ' :
The piezometric levels at Slte—A clearly recover from 2002 as shown in Flgure 7.2.80 due to
the reduction of pumpage at the present critical zones 1 and 2. The piezometric levels of the
main aquifers will ‘be higher than those at present. However, the piezometric levels of NL
aquifer at Slte-B and Site-C wnll stralghtly drop by -187 masl and hy 170 masl, respectwely in
the year 2017 :

‘The Iand subsuience at Slte-A and the DMR ofﬁce will stop from the year 2001 then sl1ght
rebound can be observed for a period from 2001 to 2012 as shown in Figure 7.2.81. However,
the subsxdence at Stte-B and Slte-C will stralghtly contmue hke Scenario 1.

The sxmulated land subs1dence distnbutnon by the year 2017 is shown in F1gure 7.2.82. The
scenario is effective in the present critical zone. The subsidence by 2017 will be around 25 ¢m
in the area. But in Pathum Thani and Samut Sakhon, more than 100 cm of severe subsidence is-
_predieted T :

6) Scenarlo SA

The scenario can control declme of the pnezometnc levels in the Study Area after the year
2000. As shown in Figure 7.2.83, the piezometric levels at Site-A will slightly recover from
2000, whereas the declining rates of piezometric levels at Site-B and Site-C become small after
2000. The piezometric levels of NL aquifer at Site-A, Site-B, and Site-C in 2017 are -59 masl,
-114 masl, and 111 masi, respecttvely :

The rates of land sub51dence at the observatlon points decrease from the year 2001 as shown in
Figure 7.2.84, ‘however, the scenario cannot stop land subsidence. The subsidence by the end
2017is predtcted as 96 ¢m-at Site-C, 58 cm at the DMR ofﬁce 56 cm at Slte B, and 30 ¢m at
- Site-A. : _

| B The'area subsided more than 100 cm by 2017 no longer exists in Pathum Thani and Samut
Sakhon: as shown Figure 7.2.85. However more. than 50 cm of 1and subsxdence is w1dely

. d1stnbuted even in the new cntlcal zone:

.'_(7) Scenarlo SB
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The recovery of prezometnc Tevels from the year 2001 is’ clearly observed at the JICA 3
monitoring stations- (Figure 7.2.86): The: simulated piezometric heads of NL aqurfer m 2017- ‘

are -33. masI at Srte—ﬁg 65 masl at Site-B, and 62 masl at Sxte—C respectlvely

Frgure 72. 87 shows the subsrdence at the. observanon pomts st0p in 2001 then shghtly.
‘rebound until 2011 t0-2013 due to the recovery of the prezometnc heads. The' subsidence by -
the end of 2017 i is 66 cm at S1te-C 36 cm at Srte—B 32 <m at. the DMR oﬁice and 18 cm' at' B

Slte-A

The area sub51ded more than 50 cm by 2017 is sporad;cally dlstrlbuted in- Bangkok Pathum '

Thani, Samut Prakan, and Samut Sakhon (Figure 7.2. 88).In the new cntlcal zone, sub51dence
more than 50 cm by 2017 w1|l occur only in Samut Sakhon ' :

(8) Scenano 5C--.

The recovery of p1ezometnc heads from 2001 to 2010 is smaller than that of Scenano 5B due"' o
to the small pumpage reduction rate (Figure 7.2. 89) The simulated piezometric head of NL -

aquifer at Site-A is -60 masl in 2001 and -47 masl in 2017. Similarly, the head of NL aquifer at

Site-B drops to =116 mast in 2001 and then recovers to -90 maslin- 2017. At Slte (, the head':

of NL aqurfer drops to -103 masl in 2001 then recovers to 88 masl in: 2017

The s1mulat1on results show that the subsrdence at Slte-A mll stop from 2001 to 2011 (thure .
7.2.90). At Site-B, Site-C, and the DMR office, the rates of subsidence become: within 0.5
cm/year from 2001 to 2010 then the rates range from 0. 5 cm/year to 1.0 cm/year from 2011 to -

2017

‘The land subsrdence more than 50 cm by 2017 is predtcted in Samut Prakan., western Bangkok,

part of Pathum Thani, and central Samut Sakhon as shown in Fxgure 7 2 91

(9) Scenario 6 - : Lo ST
The scenario reduces the pumpage increasing rate from 1995 to 2000 so that the drawdown

for the period becomes smaller than that in Scenaric SC as shown in Figure 7.2.92. The

simulated piezometric head of NL aquifer at Site-A is -57 masl in 2001 and -41 masl in 2017,

Similarly, the head of NL aquifer at Site-B drops to -87 mast in 2001 and then recovers to =73
masl in 2017. At Site-C, the head of NL aquifer drops to -88 masl in 2001 then fecovers to - -

72 masl in 2017,

As a result, the simulated land subsidence by the year 2001 decreases com'peﬁng-with that of

Scenario SC. Figure 7.2.93 shows the subsidence at Site-C by the end of 2001 is 42 cm, then it

will be 48 cm by the end of 2017. The subsidence at Srte A, S1te-B and the DMR oﬁice can be o |

controlled within 20 cm in 2000 by the scenario. _

The future subsidence map by the year 2017 (Frgure 7 2. 94) shows the area submded more
than 50 cm no longer emsts in the new cntlcal zone,

(10) Scenario 7 : : o .
The scenario is more effective to reduce drawdown by the year 2000 in the new crmcal zone,

as shown in Figure 7.2.95. The simulated piezometric head of NL aquifer at Site-A is -55 masl -
in 2001 and -38 masl in 2017. Similarly, the head of NL aquifer at Site-B drops to -80 maslin .
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2001 and then recovers to -68 masl in 2017. At Site-C, the head of NL aquifer drops to -80

masl in 2001, then ‘rex':ovc_e'rs to -66 masl in 2017.

As a result, the simulated land subsidence by the year 2001 further decreases comparing with

‘that of Scenario 6. Figure 7.2.96 shows the subsidence at Site-C by the end of 2001 is.31 crm,
then it will be 36 cm by the end of 2017. The subsidence at Slte-A, Snte-B and the DMR oflice

can be controlled within 30 c¢m in 2017 by the scenario.

Flgure 7.2.97 indicates that the sub31dence in most parts of the Study Area can be controlled

- within 30 cm in 2017. The area having more than 30 cm of subsidence by 2017 can be seen at
~ ‘western Samut Prakan, western Bangkok, central Bangkok part of Pathum Thani, and part of
_ Phra Nakhon Si Ayutthaya
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Table 7.2.3 SUMMARY OF FUTURE PUMPAGE SCENARIOS

SCENARIO

_ ASSUMFTION

Scenario 1

EAT welks

Private weils and public wells (except [EAT-and MWA wells) -
= Past$ years trend e:drapola!ed tothe future
- Each industrial estate's plan. .

MWA wells
= Stepwise phased out by 2007 fromi 1993,

Scenario 2

o Pa!hum Thani

MWA, r&sponsable area (BKK, NTB, SPK)

MWAwelIsstewﬁeplmedoutbymOTﬁomWSS
Decrease private pumpage by MWA Master Plan. :

= PWA wells phased out by 2001 from199?
: Suppiy surface water bv PWA's Dlan
IEAT wells
. = Each industrial estate’s plan.

.SSK AYT, and NPT

= Same as Scenario 1.

Scenario 3

Present Critical Zones 182 {in BKK and SPK)

= Requtate all types of pumpage (except MYVA) from 1998 at 19975 amount.
MWA wells

= Same as Scenario 1.

" Quiside of Present Critical Zones 182

=_Same as Jcenaric 1.

~ Soenario 4

Present Critical Zones 182 {in BKK and SPK)
= Regulate all types of pumpage (except MWA) from 1998 1o 2001 &t 19975 amount.
Stepwise reduction from 2002, 50% in 2007, 35% in 2012. - . .
Maintain 35% of 1997's pumpage from 2013 to 2017.

. Present Critical Zone 3 (BKK, NTB, and SPK)

= Regulate all types of pumpage {except MWA) from 2001 al 2000's amount. -
NMWA welis
= Same as Scenano 1.

Outside of Present Critical Zones

= Same as Scenario 1,

Scenario 5A

New Critical Zone (in BKK, NTB, FTM, SPK, and SSK) )
= By 2000: Same as Scenario 1 .
From 2001 to 2017: Requtate all tvpes of pumpage (except MWA) at 2000's amount.

MWA wells

= Same as Scenaria 1,
Qutside of New Critical Zone -
= Same as Scenario 1.

Scenario 5B

New Critical Zone (in BKK, NTB, PTM, SPK, and SSK)
= By 2000: Same as Scenario 1
From 2001 to 2010 Reduce all types of pumpage (except MWA) fmm 100% fo 50 % of2000's amount.
From 2011 to 2017 Maintain 50% of 2000's amourt.
MWA welis
: = Same as Scenario 1.
Qutside of New Critical Zone
= Same as Scenario 1

Soenario 5C

New Critical Zone (in BKK, NTB, PTM, SPK, and $SK)
= By 2000: Same as Scenario 1
From 2001 to 2010: Reduce all tvpes of pumpage texoem MWA] from 100% {0 50 % of 2000's amuunt. ’
From 2011 to 2017: Mavntam 75% of 2000's amount. :
MWA wells
= Same as Scenario 1.
Outside of New Critical Zone
= Same as Scenario §.

Scenario §

New Critical Zone (i BKK, NTB, PTM, SPK, and SSK)
= From 1983 to 1994: Same as Scenario 1.
From 1995 {o 2000: Reduce pumpage increasing rate at 50% of Scenario 1.
From 2001 to 2010: Reduce all types of pumpage (except MWA) from 100% to 75% of 2000's amount.
From 2011 to 2017 Maintain 75% of 2000's amount. .
MWA wells
= Same as Scenario 1.
Qutside of New Critical Zone
__= Same as Scenario 1.

Scenario 7

New Critical Zone (in BKK, NTB, PTM, SPK, and SSK)
= From 1993 to 1994 Same as Scenario 1.
From 1995 to 2000: Regulate all types of purnpage {exceot MWA) at 18984's amount.:
From 2001 to 2010: Reduce all types of pumpage (except MWA) from 100% 10 75% of 2000's amount.
Frosm 2011 to 2017: Maintain 75% of 2000's amourt,
MWA wells
= Same as Scenario 1.
Qutside of New Critical Zone

= Same as Scenario 1.
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