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THAILAND

Groundwater irrigation in Garden-scale groundwater
Thailand is critical to ensuring irrigation in Laos serves local
year-round commercial rice food needs
production
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3.10. Pump Selection ==
GRUNDFOS 2\ E;oa?r phanith_kruy@gmail.com

Date: 01/03/2020
Project: Client:
Reference Number: Client Number:
Contact:
Installation and Input Sizing Results
Product number: 98699053
Type: SP9-5
Flow: 9.364 m*h (32850)
Brand: Grundfos i o
Power P2 required in the duty point: 0.905 kW
. Et p: 67.7%
Type: Submersible Pump SP 9-5 || 22 moor 750%
Eta total: 494%
=) Energy consumption: 4486 KWh/Year
Motor Outp ut: 1.24 kW | Spec. energy consumption: 0,1366 kWi (.68
2 Motor type: MS402
. I | Phase: 3
Pump Head: 24.04 m : i S
E Frequency: 50 Hz
. 3 i Current (rated): 33A
FlOW rate' 9 : 364 m /h E Current (actual): 27A
Cos phi (actual): 0.69
” Liquid max. temperature: 40 °C
g Load profile
1
Flow 100 %
Head 104 %
P1 1229 kW
Eta total 498 %
. e . . Time 3650 ha
Online sizing by hittp.//product-selection.grundfos.com Energy consumplon 4486 kWh/¥ear
i i = Quantity 1
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Water distribution Design for rural community
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DEVELOPMENT OF GROUIQ\JDVIVATER FOR AGRICULTURAL PURPOSE
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» Examples of GW for agriculture

Example of GW utilization for agricultural purposes

Year Name/Place Type of Area (km2) Aquifer Number of
cropping type wells
1970  Pha Chi river Mainly sugar ~1,000 Shallow ~1,000
basin/Kanchanaburi cane alluvial

1974 Royal Project / scattered Valuable Fruit/ unknown Various ~500

in N part vegetable type
1977 Yom & Nan river basins/ Mainly rice field ~ 7,000 Shallow ~10,000
Upper Central Part alluvial
; D 1980  Sky Irrigation Project/ organic unknown Various ~500
Groundwater Potential Scattered in NE part vegetable type
* W >20 m*hour areas 16.5 million Rai
¢ 10-20 m’hour areas 15.7 million Rai ] :
£l ( ' 210 m*hour  areas 80.5 million Rai N Tl S ,,'
<2 m’hour areas 144 million Rai 2 J 3 H‘}L T 1
i, 0 55 \ Irj L s /‘
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Land subsidence from 1926 to 1970
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Figure 23. Cross sections through the agricultural area of a portion of former Everglades area, central Florida, showing the 10

decrease in land-surface elevation (Galloway and others 1999).




Impacts

= Groundwater Depletion
= Water level drawdown

= More difficulty In
extracting water

= GW quality deterioration

 Loading and settlement of
upper clay layer

« Damage to infrastructure
* Flooding

* Disturb/deteriorate drainage
systems ® Areas close to the sea (such as here in Phra Pradaeng) can be

& subject to tidal floods during extreme high tide (spring tide).
B Source: UNESCAP, 2002
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Night dumping in Pakchong
~ area, Nakornratchasima
M Province (2004)

Soil removal forthe 1 -2

meter top soil with new soll

substituted about 1 m based
on contamination level

PCD and DGR set

monitoring wells and found

TCE and Benzene exceeded |
than standards =
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2. Surface Investigation (n1581373UlAAW)
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(b). Schlumberger

Since, in the Hot Subdistrict, there is no any borehole information. So, another

well nearby the project area is assumed to be the real one.
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2.1. Surface Investigation
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Soil Samples (@easauanmsmizdisin)
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9.80 m

Drawdown 5.91m
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Typical Drawing of well cross section (W1ANYBLATBIFUUINUTUAL)

Well cap

Static Water Level
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4. Policies and Regulations Summary

* 1969: Land subsidence given public attention

= 1978: Enforced Groundwater Act, B.E. 2520 (1977)

= 1983: Cabinet Resolution on “Mitigation of
Groundwater Crisis and Land Subsidence in
Bangkok Metropolis®; Critical groundwater usage
region in Bangkok, Nonthaburi, Pathumthani and
Samut Prakan is announced

= 1984: Groundwater use fee of 1.0 Bt/m3 imposed
(for 6 provinces)




4. Policies and Regulations Summary

= 1992: Groundwater Act, B.E. 2535 (1992),
amending Groundwater Act, B.E. 2520 (1977)

= 1994: Groundwater use fee increased to 3.5
Bt/m>

= 1995: All provinces identified as groundwater-
use regions (must pay groundwater use fee)

30



4. Policies and Regulations Summary

= 1995: Critical groundwater usage region
extended (Total of 7 Provinces)

= 1997: Development of Groundwater Charging
Scheme

= 2000-2003: Groundwater use fee increased
from 3.5 to 8.5 Bt/m?3 (50% go to GW Fund)

= 2003: Groundwater Act, B.E. 2546 (2003),
amending Groundwater Act, B.E. 2520 (1977);
Cabinet Resolution on “The Problem of
Groundwater Use”

= 2004: Groundwater Conservatlon Fee mwo’




www.eng.chula.ac.th

CHULA 3NGINEERING

Foundation toward Innovation

5. MIaugu tag lsuiig

}.8719N83

=
A.872Y7

AGNITOUYT

it © 2y ®

TEUATAPEHEN

ZALANNINYAUDS

STAUUILIAA

NANTUIAINTIEDNLND

;:?:: AndIU
9%
53%
29%
5%

%

- - ‘I‘;.']: L:‘L F’

ar 11\-_1711"".. 4

ann@rzdu 3 32



www.eng.chula.ac.th C H U L A z N\C;l IIH\\E‘ F? I N G

Y
6. ﬂﬁﬁﬂ‘]&l"lﬂﬁ!)@mu"l

dummﬂaamﬂ«umod‘duwmﬂm

lﬁmmsﬁﬂzﬂltﬂTﬂdmm1u1mvNLLavmattﬁo

mavnmﬂm1aud<duu1u1ﬂ1a wumua()[mzummﬂauuu
Jowdsa1 o551

(dTusono w13 s SIed TN Jowimdlaiz )

fcmlng
ﬂUﬂlﬂﬁlUﬂ‘lﬂSl!‘lU‘lﬂ'lﬂ mrzﬂnummenmmwﬁm[m dOlWﬂNﬂN

mnumznmd mzm ﬂau‘dmmum s
(3: uwzﬂméwm ﬁMIJLJ‘ZfU, mnﬂ

oz




winw eng chuaacth CHULA 2NGINEERING

Foundation toward Innovation

- 4 N
MIAULDVATE (N L)




wiweng chulac.h CHULA 3NGINEERING

Foundation toward Innovation

AMSIANLUUUD




Y = o X - - : o
NS e N IR ol b alle)  wunsWunluszasioan 10 1

o Slep et (regular track) AMHNWUINILABNN 3

—_pisdnsAATHEIEAziasn (detailed site stnvey)

g 5 . «Soil Vapor Extraction
—  UsEINUIUanINnnsNwW (remediationy@ssessment) ELINEIY L

*Pump & Treat

SIS [E19 5%
— o munsAUTREAsas(pliot remediation) *Ground surface treatment unit
— o pniiunisyiising Nl schemeirestoration) *Natural Attenotion

« = Step 3 - «Containment; concrete wall , grouting etc

- 13239Ua AR AN (monitoring)
L‘.ﬁ -
! - 5 \ Sy
S AU HI(CorTective Temediation) %




www.eng.chula.ac.th C H U L A 2 N G I N E E R I N G

Foundation toward Innovation

9 o
7. msun lvaamwihuiaia (lagldauaijan)




www.eng.chula.ac.th C H U L A 2 N G I N E E R I N G

Foundation toward Innovation

? 1 A
8. ﬂ15llfﬁmu1lﬂﬂllﬂgllﬂuﬂuﬂ?ﬂ

A\ | waIUILIANA
3 ) ‘ |
f_,\ vy ngannuazlsuumna
L= =
, ,_““.J
F 1sznausas 7 Saudnluiud
')< Anganisaliiunena lawn
1.NTUNNNUUAT
2.WszuATATataEN
3.alyusnil '
4. unsilgn
5.ANNTAIAT

6.UUNLYT
7.@ynsilsanng

38



Meters below Sea Level

100

300

500

Horizontal
Scale

Hydrogeology

Myanmar
(Burma)
y— i 20°N

10°N

NAKHON LUANG
NORTH PHRA NAKHON $I AYUTTHAYA | BANG BUA THONG I WAT SON

EGAT (SAMRONG)
| POM PHRACHUN
\ 1

+30
oj ~~~~~~ =¥
m~
200 -
300
400 BANGKOK AQUIFER
soo] [ PHRAPRADAENG AQUIFER
Bl NAKHON LUANG AQUIFER o
6001 [4] NONTHABURI AQUIFER P
verer Bl SAM KHOK AQUIFER
Bl PHAYA THAI AQUIFER
Bl THON BURI AQUIFER
B PAK NAM AQUIFER



Groundwater Level
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Land subsidence situation in Bangkok metropolitan

area and its vicinity (Ramkamhang University)
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Recovery of Groundwater Level

Water Level (PD)

Time (Year)
%960 1970 1980 1990 2000 2010 2020 2030 2040
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Depth (m)

PD0034 Chatuchak Park (BH-1)

PD0023 Lumpini Park (BH-2), Ratchamangala Techn

PDO0017 Sanam Suapa (BH-3), Rommaninat (BH-4)
PD0028 Kasetsart U. (BH-6)




Today

Over 4,000 licenses around 3,000 owners
Abstracting about 300,000 m3/d

58 % of licensed by industrial (textile and
food & beverage industries),

Many of the largest industrial water-users
have moved out of Greater Bangkok

Conflict in some district where PWA supply
with high charge (Bht 21/m?3 or US$ 0.6/m?3)
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Internationally shared groundwater

Transboundary aquifer means an aquifer, which parts are
situated in different states

Transboundary aquifer: J \ »

| INTERNATIONAL |
BOUNDARY

Domestic aquifers with complex
transboundary GW-SW system:
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Overview of TWAPFP TBAS in
South-Eastern Asia & Pacific
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Overall Average Temperature
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Concept for mixed development model
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Modelling allows us to connect
all flows with productive uses

SURFACE WATER/GROUNDWATER/DESALINATION

KEY
—> POTABLE WATER
—fp  RAIN/STORMWATER:
L
—f  GREY WATER
-~ 2
——————Pp  RECLAIMED WATER
—P  CLACK WATER

RECEIVING BODY (SUSRFACE/GROUNDWATER)



10. Lesson learnt from experience

= Principal achievements

Land subsidence in flood prone area, served as political
focus

Ability to reverse the trends of GW decline and land
subsidence through the consistent and persistent
application of regulatory measure (Regularly update the
regulatory and economic measure. no matter how hard
they are, economic measures always work best)

(Focus on the small scale
problem/area..fix it... expand the experience to the
larger area or whole country)

53



Lesson learnt from experience

= Capacity of working with central office and
provincial office to manage groundwater
resource

= Long-term investment in groundwater and
related environmental monitoring (Invest in
monitoring system and people since the
scientific evidences are needed to proof the
situation and to move on or set up the
regulatory measures.)

= Recycling both GW use fee and conservatio
fee into a groundwater fund’ for which to

54



Implication for Asia Pacific

= Do not need the complicate
instrument for monitoring at the first
place

= The monitoring is the long term job
which need commitment from the
leader (provide budget)

= Improvement of regulatory measure
grows along with the state of society
development. It is like a tree wh|ch
needs pruning.

% &~ - 55




Implication for Asia Pacific

= Find good reputation research
institute/university to handle the
scientific study for groundwater
related issue. It needs third party to
convince the public

56
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* Sucharit Koontanakulvong and team, Technical Investigation in
GW

Contamination Assessment (Pak Chong Case Study),
presented at

International Workshop on Safe Soil and Groundwater
Resources in Asia, Sep 2008.

* USDA Technical Guide to Managing Ground
Water Resources, May 2007

*  ANaINIAINYIAINIAY NMTUITHUNANIENLNNINMUAAIBRININLIANA lWLLRATN g A
nna waz Usunina we 51
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* Nienke Ansems, Internationally shared groundwater
management and its implications in Asia, 2nd Asia - Pacific
Water Summit, Chiengmai, May 2013.

e Withit Siriphocagit, IWRM FOR AGRICULTURE IN THAILAND, A
CASE STUDY, 2nd Asia - Pacific Water Summit, Chiengmai, May
2013.

* Pavelic GWI, Groundwater for Sustainable Development:
Exploring Opportunities for Small-holder Groundwater
Irrigation in Lao PDR, 2nd Asia - Pacific Water Summit,
Chiengmai, May 2013.

* Oranuj Lorphesri, GW Control in Thailand, 2nd Asia - Pacific
Water Summit, Chiengmai, May 2013.

e guiinldann wnansian groundwater hydrology (2112-641)
http://projectwre.eng.chula.ac.th/watercu_th/?qg=node/3
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Youtube Channel

GW-1 https://www.youtube.com/watch?v=bEIN-cSxXjk&feature=youtu.be
GW-2 https://www.youtube.com/watch?v=uoBMyC9Fxt8&feature=youtu.be
GW-3 https://www.youtube.com/watch?v=iKFHCAHzinA&feature=youtu.be
GW-4 https://www.youtube.com/watch?v=psCEgznaV78&feature=youtu.be

GW-5 https://www.youtube.com/watch?v=eTGiHUSZROY&feature=youtu.be
GW-6 https://www.youtube.com/watch?v=yXwP4bKiLrA&feature=youtu.be

GW-7 https://www.youtube.com/watch?v=10VQNpz30XY&feature=youtu.be

GW-8 https://www.youtube.com/watch?v=Uk2JrNgar2k&feature=youtu.be
GW-9 https://www.youtube.com/watch?v=QW6GEO_Yje4&feature=youtu.be
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