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Determination of Aquifer Parameters from Comprehensive Inr situ Pumping

and Tracing Test in the Multi layer Monitoring Boreholes
LI Ya mei, CHENG Jiarr mei, CUI Lr hong, LU War li
( School of Environmental Studies China University of Geosciences, Wuhan 430074, China)

Abstract: A multr layer groundw ater levet water quality monitoring system has been developed to investigate the aquifer aquitard

system that is located from the bottom of 1st aquifer to the top of 2nd aquifer, across the saltw ater freshw ater transitional zone

in the North China Plain. Based upon those boreholes, a series of irrsitu tests have been carried out such as the pumping test,

slug test, as well as tracer test in different layers. The hydrogeogical parameters in the aquifer aquitard system have been obr

tained using the analytical method and numerical simulation method. The results show that the hydraulic conductivity and the

storage coefficient at the bottom layer of 1st aquifer are 4 320~ 7 550 m/d and 4 53x 10%~ 2 19x 10°%, respectively, the hy

draulic conductivity, the longitudinal dispersion, and the longitudinal dispersivity in the aquitard are 2 20x 10% ~ 7 65x 10°% n/ d,

0. 023~ 0 428 m*/d,and 0 010~ O 051 m, respectively, and the hydraulic conductivity and the storage coefficient at the top lay
er of 2nd aquifer are 0 142~ 0 929 m/ d and 4 53x 107~ 2 19x 107°, respect ively.

Key words: mult 1 lay er aquifer- aquitard system; multt layer monitoring system; pumping test;slug test; tracer test; hydrogeologt
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1.1 XE R /K b ik oL

BRI R k4l B Bl N R A 8 DY AN oK
YU BN B KL, I YR 40~ 60 m, & KJE £k A&
RO, HCRE AN, 20 O BT (B K 2, 3B KM U 550 &
IKYL R A HIR— M 120~ 170 m, 5 8E E MG KEZE, Ak
IR 7R R 550 B /KA, R SR 250~ 350 m; 50 &K
Y, ALK 350~ 450 mo AICHFLMZ R HK RGN BN
EK A EKIZ, BN FRAEHO SKAZ [0 i 59iE
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JRER KR E A A Al W S RS b, R e, —
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Fig. 1 Location of the multi— layer monitoring boreholes
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Table 1 The values of hydraulic parameters used in the slug tes

R. T B To H, Hy K,

Ie
AT m m Jm s dm Jm (me d))

XK2 0.055 11
XK3 0.055 11

0.055 20 1800 5.19 14.09 0.019
0.055 20 900 5.05 13.71 0.038

VE: R, = 2000, (13

I A quifer T est FXAFH ¥ Cooper HEHS FL 45555 7K
JEOKIRE, Al A gk W 2. 4518 5935 K 2K S
Bl T=4 44% 1002~ 0 153 m?/d, K= 2 22x 1073~ 7 65x%
10°m/d, =1 94x107~242x 10°°, a=2 29x 10°~
6 32x 10* m?/ d.

2
Fig.2 Comparison between the standard curves and

observed values in the aquitard
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Fig.3 Comparison between the standard curves and
observed values in the well XK4
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Table 2 T he calibrated aquifer parameters obtained

from the numerical simulation

. JRAHE K Kz T

EH i m F(medY) (med) J(midly e LB
W 40 5.789  8.64x 107 231.560 8.40% 103 0.20
BTE 45 4.320 0.078  21.600 9.00x 10° 0. 18
)R 65 6.91x 1073 2.59% 105 0.138 5.00x 106 0.07
$E 70 0.929 0.043  4.645 5.00x 104 0.21
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Fig. 4 Comparison between the observed and calculated drawdown

in the wells XK2 and XK4 when the well XK4 is pum ping
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Fig.5 Observed concentrations of the

tracers in the wells XK3 and XK4
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6 XK3 X-Y
Fig. 6 The X-Y plot of the fluorescent brightener in the well XK3
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Table 3 T he dispersion parameters obtained

from the data inthe well XK3

R HE WefH YL R S NES
2k T” FAER  MWHL  AED,  WHEv B

% /(min 1) /min /(m2ed?) /(medl) /m
,}'—'{7]6 N 0.0106 5325 0.1506  2.1445 0.070 2
HA 0 00238 5325 0.067 7 2.1549 0.0314
Py / / 0.1092 2.1497 0.050 8

3.1.2 XK4H#%E 57

R E 5 XK4 I 7 i 700 3 B s I 45 40, % 4% 1 777~
2 002 min ZEGHY VA E T BB M 1822~ 2 032 min %0
BN R B IR R (2 HE XY HORR
Mk LI 7, R1= 0 0894, R2= 0 0977; AR ¥ X (4) i 5H 55i%
NI E T e e R

7 XK4 X-Y
Fig. 7 The X- Y plot of the tracers in the well XK4

4 XK4
Table 4 T he dispersion parameters obtained
from the data in the well XK4

HE MR PARISREL SKBE AUAER

REERIRRE RPRE R KN, RED, WHy  HE e
/(min 1) /min  /(m%>d') /(med!) /m
YW EN 0.089 4 1777 0.4283 14.8515 0.028 8
P F 0.0977 1822 0.1413 8.9167 0.0158
KICHRE TR » 135
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3.2 FHE%k
HRPE &5 ) 2Ry JR BRI XK 3 FF3EHL 4 400~ 6 000 min
B4 HHE; XK4 HFLEHL 3 000~ 4 000 min Bt 5 4 H0d i+ 55
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Table 5 The dispersion parameters obtained from the
data in the wells XK3 and XK4

TR PR RE SEPRUIE S R
AIRATES Dy/(m>dY)  v/(med) ar/m
XK3 e 0.037 1 1.079 3 0.034 4
PG 17 0.023 3 2.2643 0.0103
XK4 b
DIl 0.035 7 2.298 6 0.0156
6

4

ARV R ELEE B 35 Ak b ot L vk
TR B K2 K S0 5 2 5 TR AT 2 Rk bR
W 4T L3 i 4050 T 38 B K R0 BR A UL L
FF R B B, W2 6.7 Bk, bR O 4 B gk
WL, DL H, 3 PR AT A SRR 107835 5 5K Lot e pi
T I S SRR, TS TR O BOKAR S S R 1 R
H— M N, B, RN KA 530 & K42 ]
9395 K J2B T FHN, I ARAE HRE I 2R LLis K M0
S TS5 K 4 SRR 28 A v 5 2

AT AR Sl I K S MR 2 B B4 L A U

Table 6 Summary of the hydraulic parameters of the multt layer aquifer aquitard system determined by all methods

L KZ 7k FKAK T/ (m>d!) BIERBK/ (med) K R B, JEJ1 T R ol (m?> d)
HLKIfRE 37.770 7.550 8.02x 1074 4.71x 104
XK1 P vHE i £ %) be v 22.120 4.420 4.38x 10°* 5.05% 10°
EACIERPS 21. 600 4.320 9.00x 103 /
BN S KAUR A K2 21. 600~ 37.77 4.320~ 7.550 4.38x10%~ 9x 10°
AR / 0.019 / /
XK2
FR U 2%t be v 0. 044 2.2x 103 1.94x 105 2.29x 103
N WoS / 0.038 / /
XK 3 o 1 26 % b v 0.153 7.65% 103 2.42% 10°6 6.32x 104
LICIERS 0.138 6.91x 103 5.00x 10°6 /
SN ARAEE0 B /K AIRIE5E /K2 0. 044~ 0.153 2.20% 103~ 7.65% 1073 2.42x 106~ 1.94x 105 2.29x 103~ 6.32x 104
It 0.785 0.157 2.19% 103 3.58x% 102
XK4  ARHE g ik 0.708 0. 142 4.53x 104 1.57x 103
LICIENS 4. 645 0. 929 5.00x 104 /
B0 B KW & A 0. 709~ 4. 645 0. 142~ 0.929 4.53% 104~ 2. 19% 103 3.58% 102~ 1.57x 103
7
Table 7 Summary of the dispersion parameters of the aquitard determined by all methods
7L SKAR T N3l WA RECREL D,/ (m2 e &) SEBRARIE v/ (me d1) NI TRHUE ar/ m
XK3 BB ik - 0. 109 2. 150 0.051
SRR VE 0.037 1.079 0.034
2k PG A7) 0.428 14. 852 0. 029
PO 0. 141 8.917 0.016
XK4 —
o W{‘Cli'é? SEall 0. 023 2.264 0.010
Pt FE 0.036 2.299 0.016
9918 7K )2 SRk / 0.023~ 0. 428 1. 079~ 14.852 0.010~ 0. 051

FURRAS P L2 8) Ja A B, i N B DL 357K 2 4100 4k
BEATHTI, 3K 2855 K2 Ak — R B/ IR 5K 2 595938 K=
Rk, AR IS R K2 WA T3 KR -

7 TR B TGRSO SRS B £ A I W TTAS DGR B 0
(1 BT B/ K R 85 B K R, FeA BN S AT SRR
I 8 TN, AR K P SN SR AR & K2 0T SR Ii2 3 R
B ik K R B AR RN TURSCR Y [ 2 A5 T PSR 1) 550
IRIZ B IERBCK T RN IIWEFLSE SR, T R ] A BT VAN
s i AR R AESN SR A 0 S AR AT Sk 6 sk
Z NS 39 3E K |2 AEMAL 10— 2, 6 Bl AT oK g
RS IR BORAR Tk AT, B A2 A% A HERiE

* 136 * KXHRE TR

BRI SR A, A SRR B A o i a0 SR g Ak 40 7 SR 1K 28
0 B 7K L TBG 5 7K 2 2 BULE i NI 4 R AR ZEROR, R A2
S50 E KLU A D 24 2, i e T 5 K = OB D o

5

AL AL b S a i A P 22 )2 B UK R SN T
FOR G, LR AKKAE KBSy RO RS, R 2 25K
ARG AR HN TR FHOK BRI K 53 J2 7 I 6 0 ) 4 i
BAKRS . G B EMRE P9 s0 el i gex bk Sl
BRI R AT 2 2 & KRG MK T S50 R 55 1
POKAR K EBIEREHN 4 320~ 7 550 m/d, filE /K REL
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Table 8 Comparison between the previous and caleulated hydrogeological parameters of the multilayer aquifer aquitard system
K IE BIERB/ (me d) ik /K R %L W FRERB D/ (m2 o &) WA IREUE a /m
BB AN Bk A1) (F 3Kk 11y 1~ 10 0~ 0.05 / /
G KA & KZE(A30) 4.320~ 7.550 4.38x 104~ 9x 103 / /
9 KZ(HIA) 1.33% 10 *( i mnl it / 0. 022~ 0. 482 6( Hi FF141) /
(A30) 2.20% 103~ 7.65% 103 / 0.023~ 0. 428 0.010~ 0.051
WIZEKA(E O FK4) (FTN) S~ 10(HEikIETELIl) 8. 4x 1034 mlkg 171 / /
50 FKATES & KIZ(AX) 0. 142~ 0.929 4.53% 104~ 2.19x 10°3 / /
J4 53x 10~ 2 19x 107; 551E K ZBiE R EN 2 20x 103~ [M]. New York: Lewis Publishers, 1997: 133 136.
7. 65% 10° m/d; 3 1L /KT K ZBIERECN 0 142~ [8] Cooper H H, Bredehoeft J D,PapadopulosI'S. Response of a fr
0. 929 nv/ d, K ZHH 4 53x% 104~2 19% 10°, FIF H4 K nite diameter well to an instantaneous charge of water[J]. Wa

3 S 2R R A T 95 B KR T IR B R B 0. 023~ 0 428 ter Resources Research, 1967, 3(1) : 263-269.

m?/d, JREUE A 0 010~ 0. 051 m. e .
o - . — tivity of unconfined aquifers with completely or partially penetrat-

Fi% X %5 BT K £ DOk R 4 Ak
LESRELLR SELVE S UIMFS R NEE R A ing wells[ J]. Water Resources Research, 1976, 12(3) : 423 428.

Xﬁ%i&;ﬂ*ﬁﬁ%’ DRI 2 25 K R 48 50 2 3R 81 B A ik ok [10] Hyder Z, Butler JR JJ, M celwee C D, et al. Slug tests in par

[9] Bouwer H, Rice R C. A slug test for determiing hydraulic conduc

2}7 A4 Ja K SCH T 2 BT R4 T R E%, 0 A X tially penetrating wells[J]. Water Resources Research, 1994,
TR E BoKIE B AT SR AL T S 4 30 (11): 2945 2958.
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