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Abstract

The management of freshwater reserves is becoming increasingly imperative for the managers of natural
resources around the globe. Freshwater stored in coastal aquifers is particularly susceptible to degradation due to its
proximity to seawater, in combination with the intensive water demands that accompany higher population densities
of coastal zones. Seawater ingress may occur due to prolonged changes (or in some cases severe episodic changes)
in coastal groundwater levels due to pumping, land use change, climate variations or sea-level fluctuations. The
primary detrimental effects of seawater ingress are reduction in the available freshwater storage volume and
contamination of production wells, whereby less than 2 per cent of seawater renders freshwater unfit for drinking.
The fragility of these aquifers and their sensitivity to human activities demand an in-depth understanding of the
coastal groundwater dynamics and an informed, competent management to guarantee the sustainable development
and management of the coastal areas using suitable aquifer management strategies.

uR=g

[—STel B HOOT ¥ el P Suererd Ud faftve Wit & o gwe o S Sugwdr sy
I ged | o B fRl 6 ove B SwAnT & o Swwt srgde s i, wEEfie g Sifaw ol
J TRt o 2| o & R S @ Iy Swer e, Ty, Sud Iuferd el o T e
Tphie Td Shelfie wu ¥ SE Yol MRS ad gafe JH e SuiT ey IHe o o1 Sugwdl
P TR oY B Aes £ adn &E ¥ §Y wiefae Akl SN dau-gw Sd @ s, SaeTer
& UG, BT §NT WE) Ofd @) dIBR, UK a7 GX OTT WAL TR, aTefidRer T el 6 @R O vl

Ted B ATy TR R Tt ¥ e @) o § o o ¥ o RvT g¥eT BNe, Riarg
vd alielfire SuERT wIR gan & | Wwa W Riwe §v i ¥ fafe wawdfsl | e @ R 8 swal
Wﬁmwaﬁaﬁuwﬁﬁmaﬁmmzﬁmmw(ﬁarmfuszooe,vraaaﬁr
341 8, 2000, IAGAR 11 2011, 6T 5, 2014) by 7Y ¥ | gHD fARD T & # vfeier P Ryarg SAYHA
aﬁwﬁ?ﬂﬁﬁgﬂﬁaﬁaﬁuﬂ?(Wwﬁ@mwmaﬁzmsﬁ,ﬁ@ammﬁmaézonﬁw&i
qrefer 14 gAY BIRT @9 2012 H, ATl HAR 13 T ERT ¥ 2013 ¥) §Y €|

Fur A g § 5 S e ael ofe W Gad @t R g6 A € Saeddr e wra @l
o THA R | ORI Yo BT A WRNg H wav § wid PR 9 AR A wd @ qe anfie @ 2

#

B4l TS oel [ISI—2019 IS SAfd™ eI, D!




T MY B B Sevd AR T R #F g 2g Suder —a § wel aate a9 @ oo
BT (G BT 2 |

T &5

Fegg &F AR Ad AR gR1 & gen € e g 9 TR I § ad ARt @
UIEeR el # ST € | 9 &9 @ Sadry -y YHR B 2 ger I o st arHe 8s° e
AP} 44° YT dF Ear & quT A # 8° Wlhe ¥ ddx 22° W db @Al 8| WA B Hel &Ehel
ST 1750 97 fheAMIeR @1 ©, d1 I8 Ud TR o9 IR W R § | e 94 s fer #§ suRem
UBIiSEl 3 e R BB UBre) Ud §B A A W 89N dedl §| I8 IRl 6 § o 39 Bddl axard
@ HIgH W 8 Ol SUee YedT 8 | J8f u% gl &7 93 WfAwd Wi S W oieN RidwR & wEHr ¥ € w8

ST 2 |

el Wl SNfAdr &1 g did 2 dr woal @ R g 4o 9 81 81 39 a0 femi §
qegd: o erg aRISg 8 @vell ded U9 deell Sfelerg Ol g &9 & g RR 0R “aRer R
e Rars aRde 81 fE—1 § oreggs &3 @1 <wiar A ] | AR AN dTet 99§ 39 ol gy
AN —ar & &l Ryerd 2 O Sudel RmE OTaT B, WX Afe auf &9 8 a1 A Aem ofd @ Smgfd
T8I DY Tl e 39 &3 @ fhar W) vd 'Rel AFT & forg que N ik ved €1 39 &9 9 eyl
1 & ger g A 2| 98 AeM dleviged Ud Wdlled gRT &1 § Wl SUd 4 Wed She o g
e &1 9 & U drel WRT 7 -9 F TaUiT Safeid ¥ oifth fiaR® &F § ol W B |

oTel @l STella—Rrarae eyl & fory swee &3 @ 948 dc ¥ g4 & MR W O Wb A
dier T 2| e ¥ 3 fhAriey @1 gd arel &3 # W1, a9 ¥ 3 fhanier ¥ dax 12 fhdriey a6 @
AT 1 SliF—2 = 12 freiiier & SumeT o arel | B WF—3 ®el T 2 |

IUHRT g fafert

¥ S & U ARG b e W, e & # Red Aadmul 9 dieiiey @ werer ¥ 71 e
A T g by g R W 31 T WE-1 W, 26 T W2 99T 15 T w3 9 frg e | A
Udal @ forg Sidigd &1 snT f6ar ar | T @ ofd @1 1000 AT ofiex arell whifes @ dida # gRfe
@l | A B Wifde—mrafe e S eseeE amed (pH) J, fAgad arewdr (BC), o gfer
ST AoR Ud "3 3 (Ca®*Mg?™ Na™ K™ CI™ He03~ NO5~ S0,%° B™ Ud F7) senfe @ wRiemer @
SUANT AT 7| §9 HrEe] B 9d SR B forg o ud wfedy (@ 1988 H) vown (@ 1995 F) TawT TS
T we fferi @y fhar ) dieg vd fed ardedr B wes # @ A e e § ag e
HIeX gRT AT AT | Y FAT Wiell W Texg @ 9y 9gd arddar & 719 4 89 aTel yRad &) Bles #
& R fpn mar| el (Ca2” F0frm (M2 aeinge (C1) U9 a@m@e (Heos) Sy amest @
ergee Ay gR s faar man ) AfEm (Na®) v deRrm (KY) =l & Ao @ g woiq wrerded fafy
&1 YA B 31| Argge 3mae (NO05') &1 5 e & fig s fAfy & gy it @ e & AR @1
gATT far AT | Aewe I (S0,2) & fory <fdSEY fafy der dRM (B) @ drAEH U wdRsH (F) Smad
& forg TodvEiTee fafyr wiv @ | varfie fvew @ gear @ e Gged e @ o gRa
AU febar war vd g urn A 2 f6 s9aT A +10 ¥ —10 ufoerd & wew o |

gRemH vg uRkeEt
g & uRumH 71 ¥ 9T U |

AT el R fasm

SH—1, W2 U4 SiM-3 2 ¥ 9T @ Nfae vd werie uradl & aiRedig 9R o diferer—1 #
gfar T & | A S A grgeed 9med (pH) & gRade @ w9 6.7 A olaR 846 @ Heg off @ell pH
S AT AF 7.37 AT| Bl Gferd 3 (TDS) &1 HH WiF—1, SiF—2 U9 SH—3 § HHI 247224 Bl
T/ Wfle, 2290 THell U™ /ey vd 1211.09 e 7 /e Umm TAT| o dC ¥ R WM W Yuie @l
aaurer # fiRmae ug T | SH-2 @ BB 9T e TS &7, § oquir e 8N @ SR U8 od s
B AN TET R ST 9 ¥ ST 200 HieX @ g8 W squrar § gfy e & A 991 a9 gedt 2 |
darferi—1 quidl 8 & oz &3 # 9w & g @ q1g orer § dfewraw, deRrm vd R @

B4 L STl HISI—2019 I SAfIsT G, TSd!




%lwﬁwm%ﬁ?ﬁmﬁ@mgﬁmaﬁﬁ

31%?5%"?\’?3{ ckvﬂ(l&é%"uvgﬁ:‘mi\ﬂm
ﬁ@@ﬁ%ﬁwm%%mmmmﬁuﬂﬁaﬁ%mwwﬁﬁ%l

s SUgHT B oI DI YOI BT IATHer

s &5 W RO ¥ oia @ SugEddr B A MR SRi—erurd, SifgaH SRy argura
(SAR) wWf¥wm @1 wfderd (%Na), raf¥re WIfsgd FEFe (RSC), F=NRrH SRad (MH), URTRICT Yahid
(P1) U4 9N Wigar geAe §RT SAidlerd fhar 741 | Yore & A1 &1 aiffeeer Ree 12 (@ 1954) ERT ¢
JUATHTE (USSL) ST & R ) o | dfefr—2 # fage arerean (EC), WIS Sraeiyor 3T,
AfEam BEe aavy, TR SiRen, SifTm o1 aftea, g gEeie d dR9 digdl @ 3R W
g &g ot &1 g aftexor fRamn w8 oEfe arfee—s § e T8 aRe A fo e e @
Al BT SR W & MR TR GG @ T 8 | ARG qHS ) 3 (a9 1987 #, Emizomfrgff
gfted) faep oo, Wi sraenyor agur, WIfad Frae ey Ud dRM Wil §Afe & SAER W
R &g oot @ e @ fog Ren-Frdy Suder wwar 2 fog T T A fRE Arcean AifsaE
Srgeieor U, e SrEie @iy g SR Hiadl BT ARG A4S 2R 3 (@ 1987) @ AgER affERor
femar wTar | Rirang &g qoidl @1 ST ¥ Y-oTd @ Y &1 fawgd 9o et € |

AT (EC)

ﬁﬁ@wﬁwﬁwwwﬁwm%ﬁgﬂwmmw

& U BT ¥ | S99 3HIE AEH ¥ /9 B B | A8 uid § g gferd o & el g |

f%ﬁrr;f F U @ ST AET WIgd Hoee HIfed gard ¥ gfg HRal 8| ofauer ikl dl dgrd @l
qﬂﬁﬁmﬁ$aﬁﬁ?ﬁsﬂ$wwaﬁrwmammwﬁmﬁﬁsﬁﬁﬁmﬁwﬁw
areR el B R w® gedr 2| Re sl g1 af 1954 % oforad & faggq arerear aiffexor @1 arfers— #
gitar T ¥ | 39 IER A% fAgR arerear @7 A 250 ARSI @ /9H W A € STef § e BH
el U4 oiel afam o &7 8, afX fae aredar @1 A 250 ¥ @R 750 HIgHl W /HH B HeH
& O orgorar wemw BRfl qeT ool SO ol @7 B8R, Afe R areiddr &1 AT 750 W e’ 2250 HISH
¥ /UM B w2 A oauidT Sd BN 9T ofet ofgAd Brm, Aft fagd areiedl &1 A 2250 [ AR
5000 HTSHI & I B wew § 1 i A S 2R e Oid &1 A[uadl YT s o afe
fage areldar &1 A 5000 AEH ¥ /WH B @ ® @ o REre eg sErg gr 8| AR Tl
IR B DN A A1, W2 Td T3 AU T T Aquer & R R B dHdd 3%, 0%
20% ST STH o TAT 26%, 20% TAT 73% T IIAC, 48%, 68% TAT 7% T WIATHS TAT 2%, 12% I
0% = 3 9| g9 AT I # F fHA H ff B T wataw o dren T8 U | SieE-1
-2 ¥ AR T HIAHS /IERT & W&l WF-3 & T I/ MFAT YR B I o arferpr—3 H
@ T ¥ | AR AME R @ JguR fEq Adedl & MR W g Siel B g aul § & T E;
afy faege arcmar &1 A1 1500 AgH W W A FH & A Sl A oqurar b 8rfl, afe [ arerear
BT M 1500 I PR 3000 HISH ¥/ B W 2 @ wgorn Fend e, afd fage wrerear @1 @
3000 I BN 6000 WP e /U & Hed § O QUi 94 BRfl, Ry Afe fAgq =relddr b1 A 6000
g & Wl @ wrer ® ) oguir ot 9o BNl | WRAE AMe @R @ AR AR Td aiE @
A1 S S, 2 Td WE-3 i & T daUial @ AMHR W HA: 13%, 16% AT 73% H BH
STATE, 19%, 44% TAT 27% H WeOd oIavIdl, 55%, 36% ORI 0% H Jed @iaurl ol 13%, 4% o1 0% H 3ifa
Ted Ul TS TS | T SiH—1 @ 13% TSI Sed Uil dTel o Sdfd 55% T Sl ogorar drel o |
-2 B 44% T FH AIOMCT A1) | AE-3 B 73% T DH AGUl il I | Ik 9 F R S W Y
el ® oIl BH B W I8 Ofdl (NaTg @ fofg STgde sl ol @ |

B3d ST o GIS—2019 AT STAREH HRI, TSl




IS ATNTUT U (SAR)

Siel # AfSTH @Y e MY @ [ W araTas vHE el & Gl S9d URITRIET B BH B
<l 81 AT o o e SRem @) WIfeTs ey suTd (SAR) §RT @b Bed € | oy e Rigrea
BT asfod far @ 2|

Na™*

\/(Ca"” + Mg®h)/2

Rrarg oot & wifeam sraeliyer oo qem a1 g7 Saenfid WIfTH omE @ W @ wen N
T gl 2| afe Rems & fow uge oo § 9w e (Na®) &Y aiftiear aen Sfesrm smae (Ca®) &
FH &1 A1 3 uRads SIfeerar (ion-exchangecomplex)mWﬁmﬁmgﬁﬁwfﬁw
@l gfcr ggarh & Ry Dol @) ged Wi 81 ol 21 e sy & R Riarg o e ger affed
foar Srrem & | afe S srawier sruTd &1 AF 10 § B9 8 1 Sl A &g Whe diell el 8, Al
TE HE 10 A 18 & A B A1 A &N §ahe arell, A Ug A 18 ¥ 26 B W4 € ol 9o &MY Wahe
qTell STef AT G T8 A 26 W SUTRT & A OfcA T Iod AN Abe dTel Ser B A F amar 2 ey
&% @ Wil ST 9§ 2013 B AR B 9IE el TEAI H AIAH SNGOr ST BT A 0.78 I bR 46.20
@& wE U RN SN 1 @ 26% TAT W2 B 12% A H NG e Ay Se o7 wHlh -3 B 93%
AT H AR NGO ST BT AT 10 F BH B D SRUT TE BA &I Ghe drell AT | I T W g
e & W1 ored H e Hepe # H ot ¥ | RiarE S w1 R Aee @@ g far wn e e
aiffeor Ras gr1 g g aaffexor & w9 &1 aRom & arferer—s & oifar mar

afi¥re |ifeTH sEHe (RSC)
Jafre Aifsgd FEiEe 19 gRT oid & SuRerd S=a arsamEie @l s fear o & | o e
Rygr gRT amefera frar wmar 21

RSC = (HCo; ~ + Co3 27) — (Ca®* + Mg*")

STEl OR 3T @1 st fell ger ufeley # Al i ]| A1, W2 td We-3 9§ forg A
3rafire Wiy el e JER Y Y| WE-1, -2, SiH-3 § HEE 32%, 88% Ud 93% T S,
3%, 4% TG 7% T HEAH, AT 65%, 8% TF 0% T 1 o O fb g9 91 @b qwia & f S22 # 88%
AT SI-3 H 93% T I 2ot & | @ 1087 F Ry ARAT AFE T B AR Sod LB HTIT
Higdl & SR 9R Yol B TP g6 YHR & e afdine \ifeas saie & 79 15 el gou ufdeflex
W B g Al $H SReF are Ofd €, At I8 A 15 W od} 3 el gou ufdeliey @ Hew € o e i,
afe a8 |49 3 A oy 6 el gou ufielier & we & o Sea AiRaw e aft g8 A9 15 el gou widelex
W e @ ar e SRew ATl STt AT STl 8 | §9 AMd & MR W SR &9 & fud @ A9 H
AT DT SRIH -1, SH—2, T -3 F PHHT: 32%, 92% UG 93% -1 HH SiEw arel, 16%, 0%
AT 7% T HeIH SRGH dTel, 10%, 0% TAT 0% T[T Sed WIRaH dTel qAT 42%, 8% AT 0% T Afd
9ed WIfH dlel ® | IRA™ Ae R afeRel @ AR -2 @ 92% Ud SF-3 @ 93% Al A 9w
AISDBIEE BT SR BH AT -1 B 42% T F T8 e o |

SAR =

IR gaAdid (P1)

olel @l Sefli—y wrrafie fhar vd Siefir o worae wnfis vd amfis 8 8| 98 sfoyal @)
A vd e fARmaet w® R = § ) 9w vd adeEte 9 9o o O afte 99y ae R
B W ST B AR wIfad Bl 8| are 1964 H IEH N garar 6 R 8g 9o @ Suywhdl sidad
B B o0 GRTRIET GEHTE N TE B 2| R S e @ fore e weiewer & st faar e 2

Na® + /HCo; -

Pl = * 100
(Ca** + Mg®* + Na* + K*)

B34l T STl IsS—2019 IS STAfIET R, Ssd!

—\&T—




Tef IR A @ Aigar fel gog witcier g™ W T 2| ot @ fy uRTRIel YEeie $ MR W
T—1, SiF—2, TAT -3 & U A § 9 HH: 61%, 36% Td 40% T S<IH TAT 39%, 64% Ud 60%
HEH U Y | W1 § ol SUel Tenjd BT ofel &1 Garg A o | oegde & & 9 2013 B HR HIE
@ 9% B A A URTHGAT GABIEG BT A 4272 § AGY 102.82 D A o Ud Bac 48% T & 9wH Aol
@ 1Y TV S ORITRIAT adie ST A 75 W SR off Safd 52% T W U8 WA 25 W i) 75 db o |

IFIPT (JUH) SqUIaT FERTETe JeffaRor

s &g ¥ Sl B AIEIRGAT ST B & (7Y AHRIT: YU AGUIT HIRTET Bl 3R bl
[UAE fhar Srar ®1 WifEH WIReW @ y-axis q7 fAE @EIHET B x-axis W WIE B WS ARG
(diagram) WIS BYAT & SY YUGTATS ARG PEd & qUal Hhe b AR 4 § fenfee e mr € 9
HY: -1 (FH ), W—2 (Fezw Sifew), di—3 (STa SRew) aur W—4 @fd 5= oifm) 8 91 9
bR A—4 F T6 fIeqq aretbar (EC) BT A HHL: 250 AIgHI o /W W PH, 250 WISl W /A
¥ BN 750 WGP T /W TP, 750 Al W /UH F o) 2250 AEH W /A Gd UG 2250
qrghl ¥ /9H I e o | WfeEw Hae B ar Aftrl § fenfea fer mar & 9 wwer w1 (6
SIRew), T—2 (FerH SRgH), TH—3 (ST Siiew) qo7 Ta—4 (31 S=a oifan) €| T8—1 9 ofde ud—4 ol
T6 WIETH Whe (BC) &I A HA: 10 #igshl 4 /W § @H, 10 7D § 5 /A W AN 18 ASDI
¥ 5/ dp, 18 HEH § /U W BN 26 AZH W /N O TG 26 WM @ /WA W
ffere o |

-3 & JuaHaTd NG B T AT 8| 39 R @ a1 € B G- B AR 4 B
Yoiel & 7 W—4 TH—4 U9 W—4 T3 oofl & o SN ofy 9= cgurar qen 9o | e Sfd S= HiisaH
IH SISl DI S & | 3T A 59 99 BT o arg g Sugd el & | T8l W B¥el ® fory fafire
HaT FEu oI S el @3, 9o Fere ud Sifde uerelt @ wanr qen eav |ed § gerd Byl @l
AT 3R B AT RAT B | W2 B AfHY T H—3ud—2, H—30F—1, W—4TH—2 TG H—4vF—3 off
B A W T W APy A Ie AGUAT T FeH W AN ST WifedH g oid b Qi € | Ad g9 9
BT ST GRS gAEC drell AYAT Gifad Far frdal qRTRIn S99 8 ae WA B9l Sl v B wEd o
HeH B gfe & faw wAw fa o wadr 81 993 & ARETR HET & Yol & T H-30E—1 ¢
W-auw—2 Ao § o ¥ | a9 o B € & g8 @ oe # gvnr ST a1 Qi 7 | ot
T B A1 T B B BR §F WF BN o @ THR B ger & oy sl fEar S wedr g
AfeTT B Aezm A= qNF g qrell gaT e HeraT vawiel SHaT 9o 81 U9 Sfel [Heled oF 8
AfeTd SR So0d FRaT 2| (d: 36 UBN & FaT & IGhdl bl ¢ @ BY foTodH T HBY Bl
JIYREINT UG Fea UG dTel ofdd 9 e dRAT avdd © |

e

o e faveyer & oo gaw 8 6 FeeR 9R W yord @8 ¥ oey @RI a1 ek defd
B B TG A W et &1 e ved ol warfie gkl @ gEifad g € o e e
A6 A4 A frEed g% wei¥ 81 e & | wg ae W 12 fhanier B gft & 918 @1 qurdl, Wl 2g REg
® forg SUg™ 2| JUETHTS JfGROT @ SITER eHAT &7 $ IGAR T ATHT 95% H AqUl GiaH
Swa W oYy S or e aRuar Siked &H W 31 ST o7 | oI 14% AR # A Arerehdr &1 A
5000 HIgH! A /W a@ off RS SR TR & Oid (e 2 AUt oT| 8l & Sl SH odul
He T Bl a1 T & e yEee deie O 99 od el oF, 9 e (leaching) ERT U9
Sifde el @ fea wanT fear S wwar 81 78 o <@ T R ae ¥ 12 fPArer @ @ R o H
AU F TERTE & @ gy el 2, o Riend &g Sena Surd g1 =Ry |

AR

Jg G WY FAfdsT™ @I He@] B [oRd I P AR H G i Ol bl sl ud
Yy AHe MYE B i fENw & w9 # A T o1 gHH YR AW b ool 9 [derd
HRUNTE forfids, MR 4 e weanT ye fhar| I8 oeggd od AW waAerd gR1 o oi¥d ud
fgvq do TR WERAr urd Safds uRaeEr (@ @) @ s fear T

B34l ISR el FIEI—2019 T FAfds= H I, SSd!
—\3% -




References

Abarca E., Vazquez-Suiié E., Carrera, I, Capino, B., Gamez, D. and Batlle, F. (2006) Optimal design of
measures to correct seawater intrusion. Water Resour. Res. 42(9), W09415.

ACASA (2011) Saltwater Intrusion and Climate Change. Atlantic Climate Adaptation Solutions
Association, Prince Edward Island Department of Environment, Labour and Justice.

Atkinson, S.F., Miller, G.D. and Curry, D.S. (1986) Salt-water Intrusion, Status and Potential in the
Contiguous United States. Lewis Publishers.

Barlow, P.M. and Reichard, E.G. (2010) Saltwater intrusion in coastal regions of North America.
Hydrogeology Journal 18: 247—60.

Bear, J. (2004) Management of a coastal aquifer (editorial). Groundwater,42, pp. 317.

Bear, J., Cheng, A.H.-D , Sorek, S., Ouazar, D. and Herrera, 1. (1999). Seawater Intrusion in Coastal
Aquifers: Concepts, Methods and Practices. Kluwer, Dordrecht.

Bray, B. and Yeh, W. (2008) Improving seawater barrier operation with simulation optimization in
southern California. J. Water Resour. Plan. Manage. pp. 134:171-180

IPCC (2007) Climate Change 2007: Synthesis Report — Summary for Policymakers. Intergovernmental
Panel on Climate Change.

Kumar, C.P. (2006) Management of Groundwater in Salt Water Ingress Coastal Aquifers. In: Groundwater
Modelling and Management (Eds. N.C. Ghosh & K.D. Sharma), Capital Publishing Comp., New Delhi,
pp. 541-560.

McCobb, T.D. and Weiskel, P.K. (2003) Long-Term Hydrologic Monitoring Protocol for Coastal
Ecosystems, USGS Open-File Report 02-497.

McGranahan, G., Balk, D. And Anderson, B. (2007) The Rising Tide: Assessing the Risks of Climate
Change and Human Settlements in Low Elevation Coastal Zones. Environment & Urbanization,
International Institute for Environment and Development, Vol 19(1), pp. 17-37.

Pool, M., and Carrera, J. (2010) Dynamics of negative hydraulic barriers to prevent seawater intrusion.
Hydrogeology Journal 18: 95-105.

Saravanan, K., Kashyap, D. and Sharma, A. (2012) Modeling of Scavenger Well System for Skimming
Freshwater from Fresh-Saline Aquifers. In: Fifth Int. Groundwater Conf. (IGWC-2012), Dec.18-21,
Aurangabad, India

Sharma, A. (2006) Freshwater-Saltwater Interaction in Coastal Aquifers. In: Groundwater Modelling and
Management (Eds. N.C. Ghosh & K.D. Sharma), Capital Publishing Comp., New Delhi, pp- 523-539.
Todd, D. (1980) Groundwater hydrology, Wiley, Chichester, UK

USEPA (1999) Salt Water Intrusion Barrier Wells. Volume 20, The Class V Underground Injection
Control Study, Office of Ground Water and Drinking Water, EPA/816-R-99-014t, Sept. 1999.

Weert, F.V., van der Gun, J., and Reckman, J. (2009) Global Overview of Saline Groundwater Occurrence
and Genesis. International Groundwater Resources Assessment Centre, Report no. GP 2009-1, Utrecht.

WB (2010) Implications of Climate Change for Fresh Groundwater Resources in Coastal Aquifers in
Bangladesh. Report by World Bank and USGS. South Asia Region, Sustainable Development Department,
Agriculture and Rural Development Unit. Document of the World Bank.

“

Bodl I Sel FIKEI—2019 WS Sefdsm R, Sed!

—\29 —



