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Fig.1 Geothermal geological condition map of Xinji concentrated mining area
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Fig.2 Multiyear water level variation

curve of Xinre 2 well
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Tab.1 Geothermal water storage of some areas and

concentrated mining areas in Hebei Plain""""’
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Tab.2 Geophysical logging interpretation results of

Guantao Formation in a geothermal well

RIGTE B/ WEEH ERENE s BiER R/

FE/m m F/(Q-m) (psm ') EE/% (1073 pm*) C
1547.5 13.2 4.97 335.00 25.86 560.77 70
1574.5 12.8 5.54 332.67 27.14 594.84 71
1591.3 8.7 4.02 337.64 17.56 379.31 71
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1800.9 17.6 8.22 305.60 20.37 319.00 75
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Tab.3 Calculation of elastic storage of geothermal

water in Guantao Formation of Xinji City

Hfigzs JERFEY (107 MPa ") Mok B
o A Ak
N =¥ Rl PN B MPa /%
21.5 5.50 4.44 9.94 14.7  1.39
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Fig.3 Geological section of Neogene geothermal reservoir in the research area

ST POR BT, WFFEIX I B LR B
A2 TR O 5, AL D s i ok i 5, 5 B ATIAAE
B M UK LUBRE A sc ok i N I st
B 7K 320 5 5 A0 1o 30 AR 405 7 Sl 5 2% A R T K
SRR F H MR K Bl 1 Ak B A 00 i b 25y
PSS ] HEE A B AR K SCHE SR AR Y A
LA RO K AR

Q= Qe = Qs »
Qi = Qua + Qe »
Qi = Qi + Qg s
Qur: = Qg + o
K Quuy WHIHOUK BN, m /a; Quy JHLER
AKEHE R m* /a5 Qs HLHOKAEAF AL B, m®/
a5 Quy NEETEANA I, m’/a; QN HUEIK M i) 3
AHE,m/ay Quy FHIBOKA FEHH R, m’/a; 0y
K IR A m*/a; Qe HIPERK i, m’/a;
Qe GBI ZRIK R, m’/a,
3.2 HEUKPEITE
3.2.1 A KANEE
(1) f2 i kb 20 ot o ARHE A DX 8 7K SC b 5
FAF GO FBHE BKI2 508 R AL S ) Bk
W B A oK i3 E KRR RS R IE P E
HOREUAS [ b Be il 9t b i s UK AR AN
] ) A8 kb 2 1 TR A
Qur =K-I-M-L x120, (2)
L KOMHREWE LS KZBER, m/d; TR

(1)

SESINTIRT | T ST 10K 19 (R 1)
M IR | 2 K2 e s L
i m.

M KA AR T 7K i
SHEFT 42 B X145 B AR I 957K 22 PR P
FHINBH FHATFRIAE 2018 4T R HY
TEIKIBEEEL N 1. 0% A5k REGHE B
B HAK 025 B B 126 X 10° m/a.

(2) HeRb A . BRI LR TS AR

i - by
L

e K ATEWSE R S HOCGR18] & +)2
TEMBIEREL K, TRRE0.000 035 Ar ShiHH R B,
d; b WIS IXIRIZKIE At BB RS- K A b s
m; hy WSS IR IZKTE Ar BB 2K b
m; L ORFEAGEFESE , m; F O X R, m’

FAEHE R R X AN 137. 68 km®, B{LAH 4]
ARG P 2 AR T 24K 67 25 249 80 m ik B3 i o
250 19.7 x10* m’
3.2.2 HAHORFEEE

(1) FFR G, AR M i B b HOFE IR IR A St i
FA L FA K B TR 1 R, B9 X PN A 0 B 2 Hb P
62 IR, M A K IR 201 x 10° m*/a,

(2) e s as et o (R0 ) At A D 2 B
D7 iE—FE BT K AR I 7 a1 48 [l 98 X A 9 A% 3
AT A AR S, AR DCHE TR K AR i T
[ra) 5745 1) DX P DR O A g A I 6l %

Quy = K. x At

xF (3)



5

KR TFRARZS T AP S LB M RO BT R R —— LA SR TR X A ] - 15 -

3.2.3 WMAEEF
(1) FfpEa . Pk it Ay
Qupe = X AH X F (4)

KA w NEKZHMEBK R, BN A 1, AH N
TR B W) A I 20 (R K 7 22, my F R B9 X1
TR, m’,

2018 43 £ 4 v T R X Ml 4K K A [ e R
6.46 m, BB KE M 33.1 x10° m’

(2) 59K ZRKE . $9EKZRKERN A
N

Qpr=SxF, (5)
A SOMTHRRT BN BT, m; FORBFRIX
T A, m?

AR R X b TR R 53 2o M DK , 1
TRHAL Rt 3t HOK T B PR 4 250 176 % 10° m'/a,
2013 4E KN R 4.5 m, iR 5. 12 mm'™' 5 %
AR TR IX 2018 4R B 41 I TR A 201 x
10" m® KA R 6. 46 m, 3 JZ2 -2 45 R B
WITLEALIAGE Y 30% o & HUAS X il T i ROk TR
15 B ) b T TR A 2 8 2 mm, 1A BT X 55 05
IKIEREK RN 27.4 x10" m’

3.3 MPUKIETESE RSN

WRAE A E A TR, R EF I RIXH
TR 2 P PR AN B 145.7 x 10 m? | S
HeHR R 201 x 10* m*, AR K 60.5 x 10* m’
(F4) M2 5.2 x 10" m®, oy B 4k ik ik
2.59% ,HAHX IR ZRN .

x4 MERXUMPKBAEHERRSEIT
Tab.4 Statistics of calculation results of geothermal

water balance in the research area
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Geology and Mineral Resources. Investigation and Evaluation of

Composition of geothermal water in porous geothermal reservoir under

exploitation in Hebei Plain: A case study in Xinji area

SU Yongqiang
(No. 3 Hydrogeology and Engineering Group of Hebei Bureau of Geology and Mineral Resources, He Bei Hengshui 053000, China)

Abstract: Geothermal water belongs to confined water, and its storage capacity includes volume storage capacity

and elastic storage capacity. When the water level is above the aquifer roof, the exploited geothermal water can
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only be elastic storage capacity. The recoverable amount of geothermal water was calculated by mining coefficient
method and analytical method in the evaluation of regional geothermal resources in Hebei Plain, which has a huge
difference with elastic storage amount. In order to study the composition of geothermal water exploitation resources
and evaluate more accurately the exploitable quantity of geothermal water in the concentrated exploitation area, the
author of this paper has adopted the groundwater balance method to calculate the exploitation quantity of geother-
mal water in Xinji concentrated exploitation area. The results show that lateral recharge is 126 x 10" m®, account-
ing for 60.9% of the exploitation resources; the overflow recharge is 19.7 x 10* m’ , accounting for 9.55% of the
exploitation resources; the elastic water release is 33. 1 x 10* m’ , accounting for 16. 1% of the exploitation re-
sources, and the impermeable water release is 27. 4 x 10* m’, accounting for 13. 3% of the exploitation re-
sources. The exploitation resources of geothermal water in the concentrated mining area not only come from the e-
lastic water release of thermal reservoir, but also include lateral recharge, overflow recharge and compaction water
release. These results are of great significance to the scientific and reasonable development of geothermal re-
sources, and to better control and alleviation of the geological environment problems caused by geothermal water
exploitation.

Keywords: elastic storage; concentrated mining area; exploitation resources; groundwater balance method
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