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3. theadanin (Percolation Tank )
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5. msguinanaznauvieilawitn (River Bank Filtration)
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8. nswinukuase (Infiltration Pond)
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(Soil Aquifer Treatrment)
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Capture zone Pre-treatmant Recovery Post treatment End use
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Permeable soil
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10. 1ilauléfu (Underground Dam)
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Subsurface njecrion Stoxses of Samgkolk
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7) N13UIIYY LiiN naswmu%maauwmm’h&m (River Bank Filtration: RBF) 1ng w1e
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* Uauuans
(Vertical well)

River

Uszinnasvauiuinialuszuu RBF

Usuuauau
{Horizontal collector well)

River
Screened

Pipe™> & | P4 [(” I ‘i

(LA

i : |
Vertical

Removal of Pathogens & Organic Compounds

SESTIOH YW

Haorizontal Filter

Indicators

Bank filtration sites in

Germany

Total coliform

Log removal of E. coli

microbial pathogens | Clostridia
Enteric viruses
BOD

Percent removal of | COD

organics poc
Atrazine

Intera

Froduction well

—_—— Fairation
¢ hesarption
Chemical Precipitstion
TS Groundwater flow

IMPERVIOUS STRATUM

Production well between distance

20 m and 250 m depending upon
hydrogeological and connectivity
between river & underneath aquifer.
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Hydrogeology

s Hydraulic connection between river and aquifer
= Unconfined or confined aquifer
= Aquifer thickness and hydraulic canductivity

" Distance 1o river Aquifer Thickness and k-value

o | — .
om ! H E
L gl
o lm - | —

gf = g3 -
fla - s

il il I
tl i i ———

- " H| -

b - i

i ® B

v . 1 I .

ST 210 m o = 40 mid

4 W s B B 10 1D w TR e
A ddapth, i Grmetan (e Hydradie eondeldty in mis

Appropriate Conditions for RBF

s Continuous river flow, stable river banks
= Sand and gravel river bed, bed erosion
= Average infiltration rates < 0.2 m3/(m? x day)

= Sand and gravel aquifers with a hydraulic
conductivity > 1x10-* m/s (about 10 m/d)

= Aguifer thickness > 10 m

= Distance between wells and river bank depending
on objective

Parallel flow Cross flow
without exchange
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e

B.

2

10. Srichlangmal, Nongkhal Province

11. Phoon Phin, Suratthani Province

. Chiangsan, Chiang Ral Province

. Muang, Chainat Province

= A Meanders influence groundwater flow

= B Old branches can have lower water Level
» C: Boundaries along river basins

» Anisotropy of the aquifer

11 Delineated area for potential

REF system

Muang, Chiang Ral Province
Chiang Mal-Lam Phoon Province
Muang, Lam Phang

Muang, Phrae Province

Muang, Kamphaengphet Province
Muang, Phichit Province

Krokphra, Nakhonsawan Province

Fijgure 200 Eleven (11) areal 2oning delineated for
potential RBF system detalled feasibiling
stisdy miad design
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Uiussauuazyailantingy

Initial Ring With leveling Course and Cutting Shoe

First Short Section




Place Inside Forms

Finish Inside Steel and Lower Outer Forms
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Going Down in the Caisson

Projection Pipe

- 16 inch = 10 inch
- 12 inch or 8 inch laterals
- Screw joints

- Push and putl

Push Pipe Sand Line

Sand, silt
and debria
washed'in

Digging Head

Caisson Wall




Screen Installation
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Acceptance Pumping Test

A18819N159AN152UU RBF Tusnauseine

Examples of RBF worldwide

Location Well field Description Production (m"/day)

Rhune River in Gemmany Disseldorf 70 vertical wells, 18 radial collector wells 357,600
Llobregat River in Spain Comella 26 extracting wells, 7 racharpe wells 62,000

Limmat River m Swiss Hardho! 9 vertical wells, 4 radial collector wells 15,000

Donau River in Austria Lobau § radial eollector wells 136,000
Donau River in Hungary Csepel 256 vertical wells, 30 radial collector wells 150,000
Missouri River in USA Nearman single radial collector well 120000
Kuansas River in USA Kunsus City I col lector well 151200
Ohso Riverin USA Louigville, Kentucky 2 col lector welly 75,600

Nukdong River in Korea Changwon 14 vertical welly 260 00

3%UU RBF ﬁtﬁm Louisville, Kentucky, USA

BEDROCK

Téauuy collector well 1 va fiviansas 7 via Harmenalutae 61-73 3.
ssuzvienith Ohio 30.5 . wihnda 600 3. Bn 10 u. uaziianynislua 6,300 - 28,000 AU Aumi
faanardngedn 76,000 aua/Tu
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52UU RBF #ifias Kansas City, Kansas, USA

Vauswusuatduludl 1997 Tnefvieranhwunnislu 6.1 1 n 3661 mmﬁ:ﬂm
Misouri ihviansaa 14 vis emivau 747 aleeldviansasvumdusuguinas 12 h wianiane
aansnguhlisrann 4,000 au.s /. 89 Board of Public Utilities #asmstifssvuussbuiifig
1L 95,000 aua1/Tu waesossenilgnnga Tuunsiiswesggiou

City of Prince George, B.C., Canada

a4 City of Prince George fiaaszunysiunuay
4 18 iesasiuAfBIMsth Uauuauauil
Fishtrap Istand gna1dlud 2005 Tunznautitm
waawith Nechako wisl#léhihathaios 100,000

aua/Au

ausulidudugusnaentely .88 . S 33 1. Svienges 10 vis savan 457w dlareatng
umm%wmwummm‘ln 100,000 fuaL/Fu wssiNNTRALARY 118,000 v/

52UV RBF 'lumﬂq'hﬂ

iosmnaunmilusshiaendn
eulvsuasetanannaTsssuty
dhidgrevnmuazpudies

- Tamamzszelugaaith Rhine,
© Elbe uny Danube iy

wiﬁﬁmuﬁw?ﬂwmmﬂmﬁuﬁnﬁam}ﬁuﬁﬂmﬁﬂm {5y (39 Giardia
il Cryptosporidium uas ifolass



szuu RBF luwidnyu dissyaiua Ussmadinii

luszmadanid 70% seamalfiuumsgulithuiaa sldifsdywmssmgsdima mewds Sans
VIRRNTEUY RBF UASTZUY Msmﬁﬂmmﬁlhaﬂmmnmmﬂhamiummmm
Tasamsthauves Lilsw'[imwmrﬂnm
s2uy REF Alwnifiaavasideiyu fe szuuil desyaiue Ussamainid stuuksag 2 uvia A dhnns

8 - ¥
Szentendre WMamilauiuazin Csepel i
iln: International Groundwater Resources Assessment Centre

55UV RBF fitme Szentendre Wiasyaud Uszmagant3

= -

Uy RBF i‘m'l: Szentendre &

Masnsuantasuiaziaszning
— 10,000-20,000 &ni.a1/3u fdanTs

HAnT21 600, 000 su.u/u Tnns
000w capacty uanvzalszanm 300,000 av.a/iu
o U 60% vaamslithunuas

\ dlasyanus
. Adigmnwdzn desudsig
 nszunumssingeudafisnunsnddly
 iglildiee vinldduszuugnann

¥4 BUDAPEST i Tulnhof and Heederik, 2002

szuu RBF uitymmsvuileuaeslsdluuszmaduiie
wazaaylulszmadpaine

sy REF Turaukaudily Maharashtra Usstnauiiud
soaulithuwmannrenauneiliibimaiudeu
s2UL RBF Aidlet Chapai Nawabeanj Uszinmlamaning b ! X

- Sl - . T t -
feudifnafumaldinnusihild

Fuhivsssarsmguionamisumeduaih vigeelsdlanaoni

#1311 Van Steenbgen and Tuinhof, 2009
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A153ANNsEuUU RBF Tudszmelne

Vertical RBF Tuuszindlne

1. wluulinas

Vertical RBF Tuuszwnedlne

. % -
Q.H.H‘I.I"il.“'ﬂ'i‘_‘l'a'

JUN 15 Uanan1susseny ee nsimunuvasivualvg (River Bank Filtration: RBF)
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{ Thailand Groundwater Monitoring System : TGMS
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N15UTEYEFURUSNITUTYULATIUB AL U IANTTUUIUIAASYA
(National Groundwater Network and Innovation Conference)
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HANTUTEYULATDUBLAZUINNTTUUIUIAAUNIYIA
(National Groundwater Network and Innovation Conference)

Tuseninedufl 19 - 20 Surau 2562
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ATUNANTUTEYLATAUIBLAZUIANTINUIUINALVSYA
(National Groundwater Network and Innovation Conference)

Tuseninedufl 19 - 20 Surau 2562
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