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Study on Two-layer Aquifer Well Characteristic
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ABSTRACT

A two-layer aquifer well is defined as a combined well penetrating two aquifers.

Each aquifer owns its independent formation characteristic and potential. According to
5 well hydraulics, the water flows from higher potential aquifer into a lower one, and a
! combined water level will be formed between them. The distance from individual water

level to combined water level is inverse ratio to its specific capacity. In addition to water

l level variation, pumping time, discharge and well interference, the specific capacity of

two-layer aquifer well is affected by potential difference and formation hydraulics
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characteristics. The potential difference also result groundwater pollution between
aquifers. Besides, it will change flow percentage of aquifer by taking different pumping
rate. Both taking water sample from a pump or water sampler in a two-layer aquifer well

is more complex than that in single layer water well.

Keywords: Water well, Groundwater, Multi-aquifer, Specific capacity.
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hif Ground surface

kg A
Aquifer A

AKIE BKGIWL,

Static water level of aquifer A

d
} kG BKAIWL,
—db Combined water level

B /K& #/KAIWL,

Static water level
of aquifer B

Q= Qp,
(Q/S)a x da= (Q/s)b x db
(Qfs),: (Q/s), =4, d,

1 EKBKHZKUTFEEIR
ih1[E] Ground surface
WL, AsKf@Kfi
Water level of aquifer A
KLE
WL, Gk B Ak f
Clay Combined water level
Y WL, B/K/@7Kk{iL
Water level of aquifer B
T QQq-): ,';I;'gkﬁ Dischrage
KEA Qu AKBLE
AquiferA Effluent of aquifer A
QuoBKBETHE
; Effluent of aquifer B
et QuiB/KEHRAR
KEB Qi e—: I%gluegg of aquifer B
Aquifer B Q,, —i PL,.. :Hh7k fi; Pumping level
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Pumping rate Pumping level Flow states of aquifer Flow relation
Qo (AR E 0) PL(% 44K 45) Qa0 Qi Qao= Qui
Q,(# —# 1st stage) PL, Qo= Qi Qy Qao= Quit Q
Qy(# — 42 2nd stage) PL,(PL,=WL,) Qo Q Qo= Q2
Qa(%# =4 3rd stage) PL; (Qao * Qpo) = Q3 Qu0>Qho * Q3= QaotQuo
Qu(% w45 4th stage) PL, (Quo * Qpo) > Q4 Qbo> Quo * Q3= Quot Qo

7Kg A

/| ]
Aquifer A (@s), I :

= AR

WL
AWater level of aquifer A

_wL, Rk

¢ Combined water level

_“LWLRVB*ELK&

ater level of aquifer B

&t
Q: H{7k & Dischrage
(Qfs) 2 ATKIEZ Qs

Q/s of aquifer A
(Q/s)y:BKfEZ Qs

Q/s of aquifer B
PL :Hili7K{3i; Pumping level
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Pumping level Drawdown Well discharge Specific capacity
PL, sp=0 Qo (Q/8)

PLab /ﬁ. a ;‘EZ- b Fasl

Swl

Qab = (Q/S)axsal

(Q/S)abz Qab/ Swi

PL,, £EbfcH Sw2

ch = (Q/S)axsaz+(Q/S)bXSb2

(Q/9)pe= Qpe! Sw2

Water level of aquifer A
during wet season

[Water level of aquifer A :
Iduring dry season

la

7w, BZKIERAL |
Water level of aquifer B

(Qls)ATKEZ Qs
Q/s of aquifer A

(Q/s),:B/KBZQ/s
Q/s of aquifer B
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SERBBLE 14 S£3F - DIREIK Q/s SR 2 BRILERK

A #1:1979-12-15 (date:1979-12-15)

## K 4%.(m) 4 (m) # & (cmh) Q/s(cmh/m)
Static water level Drawdown Discharge Specific capacity
12.29 6.25 20.5 3.28
12.29 8.96 26.5 2.89
12.29 15.07 32.8 2.31
12.29 26.80 36.8 1.46

5 0 W Z M (m) ¢ 0.0--37.5(m ) » 37.5---40.5( 1) + 40.5---51.7(4m 3V 4 )
K E 4L E (m) : 16.8---37.2 » 41.4---59.0
x4 SHEBEELE 1435H - /s BEIKMEMUZRARILERR

B #5 #% 7K 45.(m) K A3 (m) & & (cmh) Q/s(cmh/m)

Date Static water level Pumping level Discharge Specific capacity
1991-03-26 15.20 27.64 38 3.05
1991-06-29 11.91 22.15 38 3.77
1992-03-05 17.79 36.58 34 1.80
1992-07-10 9.83 20.56 41 3.82
1992-12-25 17.23 32.58 30 1.96
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Pumping | Pumping Dﬁf L gax gﬁf | gs §'7K s Cl wpx

stage level 1scharge % 1scharge % ischarge %

(CMH) (CMH) (CMH)
0 2.62
1 st 5.11 5.78 89.90(R,)) 0.65 10.10(Ry)) 6.43 100
2 nd 5.95 742 | 85.70(Ry) 1.23 1430Ry) | 865 100

i ARE#HAKRAE > WL,=2.14m » B K& #R4% » WL=4.17m » & 4-K 4% » WL .=2.62m

Ground surface $ (QQ) _ﬁﬁl@r
Wla
wie =+ T~ F -i2&#%87Kk AL Combined water level

a2
WLb
bl o PL, L w_ 1 S5—#dl/kAT 1st stage pumping level
PL, | v 1 25— #divkfi 2nd stage pumping level

""""

AKE
Aquifer A

e

Qe e

i i
B/KE [ Percentage of discharge during (st stage
Aquifer B | I ",::’ ............. %:%&?ﬂi*bﬁ%ﬂﬁ '
1 o Percentage of discharge during|2nd stage
20 ' 40 ' 60 | 80 100
BB % Percentage of discharge
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&6 HBIB | REAFAEEURS N RARKRIRE KGR

KEER *H R B AR AR K (45m) kR K (78m)

Items Pumping water Stagnant water Flowing water
DO (mg/L) --- 1.94 4.41
PH 7.62 7.61 7.45
EC (micro mhos/cm) 3935 15300 9520
Alkalinity (HCO '3 mg/L as Cacos) 390 535 470
Hardness (mg/L Cacos) 326 1094 704
CI (mg/L) 1152 5149 3223
So? (mg/L) 53.3 358 168
NOs-N (mg/L) 0.64 0.14 0.13
NH;-N (mg/L) 5.64 13.1 10.4
Ca (mg/L) 39.1 71.3 63.3
Mg (mg/L) 554 223 133
K (mg/L) 23.1 106 65.3
Na (mg/L) 745 3295 1955
i

* OB AT R AR 3 AE SR K o

R OBALRAIEHE 45 m oo AR AME KA SR E AR Z M 0 ARORAE B BIRAR o
IR R FEAE T8 m o AN EARE R 0 ABUKAR B E BIRAR o

WLe $EE7KAL

7 WLa AZKEAKNL
Water level of aquifer A

ABA Qai €=
Aquifer A Qao ==pp

KEB  Qbi =
Aquifer B Qbo ==

Combined waterjlevel

§_WLb Bsk @7k
Water lejégojtggquifer B

2f:

Qao: AZKf@FH B
Qai:AZKBHA R
Qbo:B7K/ETEH &
Qbi:B/KHAR

B 6 BKEXKAHHRZKRIRELKEZHE

TR RREIRGE - ERAKERBREERBR
T EHANBEERREAE 6B &) 58 =48
(R EH Z 5 T i B0 & B (0 408 6(C &7 () -
BRIEHBSETE T IR M bR - SR 2 R HE
MARREEFTK

A B3 Z W AKE AR E » HiK
BAD LT ER 2 k 88 - RERIKE 2B &K

BT - X EAKEERRAEZEARERE
HT » MERE TS Z K BE R FT RE R K JEHE B 25 BE 5 4
LK ITEEZ TR - B—KEHAE D EIER
EE - ARERMA A EEELZSR - LA LA K
BN R B 2SR MR RE 25
SIERCRSES » 1998) » BUFH AR Z K
HEKEAKAR - & 6 REMKER 1 SR
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# o HHEBIUKESE  BPARREEREFEN
ZIRAR ~ VEARE R LB AR LA AR A =
Fife KB Z L - fE15E(DO) ~ BEE(EC) - &
RANHNEEERAZER - HEARXEE AL
{7z EEIE PR - P HERS & /KR ] AR 5 iRk B ]
RECEABEAKE - WM AKZHER WIS
KA THEBS R ERKAL » LU &K AT H]
PRz HEY o

B &5z K ®8 » A5k @z Bk A AR - Bl
ERARPW - WEBEER - MELEERE)
KGRI EN TT AR - =2 EE K E K R FEE K
@R ED o EA L1 [ B B IR EUOK R - G
@B ITER I KERREEAKE
BB EE

CHR iz ke » ALK R T - #FR
ZAMARBOKAL A RE(E RS & » IR A2 KB 2
REERCEE  ME--#FK - FKFRRBKRE
KIFBRBZIERE R DR EERE
2, —REBREME > FAEKZAREBRT
G

— g HREMEER - AKEFEREESE I K
#)%E T & 100 TR B B 1°C(Todd » 1959) o
IOARH B » HA N E R 2 Tk AR 7
17 3 B T TN (R B8 A O B AR T i TR R K
q WEERINEFLE-FRBHA -

B ERERFHANFE=ZFETREZ AR
R » LUK BRI KR B - R FECEE 25
AFAEEE » HAE R B ALE T [F £ H
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