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Numerical simulation of the fault impact on fracturing fluid migration
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Abstract; Hydraulic fracturing, as a new shale gas production method, inevitably raised environmental
problems. Fracturing fluid may influence the shallow aquifer, which cannot be ignored. The objective of this
study is to identify the potential pathways of fracturing fluid upward migration and show the different migration
plume in various geological scenarios. We classified the potential upward migration pathways of fracturing
fluid. Based on SEAWAT (a variable density simulation software), we considered the distance between the
nearest leakage point and the fault, the inclination of the fault, and designed six simulation scenarios. The
results show that the fracturing fluid potential migration pathways are convective transport, fracture transport
and well pipe leakage. Buoyant caused by density differences is the main driving force of migration. The
migration plume is greater if the distance between the leakage point and the fault is closer. The monitoring well
also shows an earlier drop in water level and concentration. When there exists week hydraulic gradient,
scenario (dip angle is 20°) shows a greater impact on the local water level and concentration. If the dip angle
is 90°, the fracturing fluid transport is less affected, and if the dip angle is 70°, the fault raises the greatest
impact on the migration of fracturing fluid, and the fracturing fluid can spread to a wider range.
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Fig.1 Potential migration pathways of the fracturing

fluid and migration power source

1.1 xiffetn

T S T A i R S4GE A T DL SR
BRHOR TSR . XA SN RIS
AR IR AFAE S SR B0, 51 R i Ak iz sh i 9 7 )
SRR E S E AR 2. T KRR R R R A
1o PR, DU 2 v i 0 oK G 5 AL B T BE A 1R ol R
WA EEA . YRR TUH KRR,
HLEEARNEEKZRGKZ, ERBESEEET
S A o AL
1.2 Zpfh

4 B A% i 4 38 20 K ) PR 7R A i SRR D R ok



513

K SC M 5 T AR M 5 <119

AW REE R . KT R R 5 75 & Wi A, Al fig e
A e RO D A T 2 A TT i A a0 e T A 0 4
il EE SRR Hﬂ?%ﬁ“*ﬁiﬁ?ﬁﬁ%ﬁﬁiﬁjﬁé{aé
P, 490 15 W2 T W 5 8 U e T R R K i
S R A RGE B B2 S OK 2 Bt
1.3 JhEiteg

J1A8 M 5 5 7K 0 R 2R HE K L A v i IE AR AR
PRI A M R, B R S A A e I i A
WIEEKE . HET Marcellus ﬁﬁmﬂ:ﬁﬁ/ﬁﬁlﬁlﬁ
T A S Z SRR . R s
HABEX— B A BB 05 0 KR ] ) i s 3
WG L . K7 2 A 1) SRR AL 1T fg i
RS E h s R .
1.4 JERWm FisF 3 kIR

TUESRZ T ARG, B2 2 i 2L
I AHAR A R EE . HAT, K ) RS, 20T R
FHAB 7K )2 m) 38 % 1 3h I ok PR AT & — A A Y 1]
B, [FZE Mm@, 56T CO, Ay b 5T 6if )2 2o 72 95 S ok
Tyl AR A A BNR A IT, CO, M A UK E S,
T BN T ROK LRI IPE TR B & ROk 2 T
ey o N 2 AR e R SR ) S N BT
CO, AR A EIEIE T, e B pa 7K 3i i o )2
Zep B ARRE SR 2B R RO TR e
TVR SN AR B AR ) A2 B Y 2 DTk .

Myers iff 5245 H} , Marcellus 55 i J2 o 19 it A= <
IR IV i [ R B R 3K 35 x 10° mg/ L, E 25 °C B 4% Ji
K20 1290 kg/m’ , 24 b 3 1) R 24 (AR BL4» 5 90%
MK TR U 6 R I Fiﬂ’]/ﬁfﬁﬂﬂjﬂfﬁ’”
B KK SRR E R 2T N, 5UE TR
ﬁﬂﬂﬁa?mﬁf/\rﬂ’”mﬁﬁﬂﬁ SRR A b
ERmEE IRAE A P AN B K 2
18 %o Y A% i o E7kﬁr&"zﬁ,%‘fﬁﬁﬁﬁ’ﬁf£$%
7772 20 T 00 322 S Iy, i e R A R e v B Y
J A= b K B Sy Fe Y B )RR

2 ERBIEHBHEEN

SEAWAT R4 & — 3K F T A5 400245 2% J3 b /K Uik
(A4, 7 Kb 38 R 7K 20 358 B LA A5 A R K K Sk Sk JE i
2% B H % B K A A MODFLOW SR A A 1 < 18 >k
HENT K TR (G AR 2 R b R KR AR R S E N
L@ . P, SEAWAT R ] i & <7 B@i*/ﬂuﬁ%
T R K Xk MR K b ) R
BR B, 22 W SR B X M T K B R R R 4 ki O

Jo p; da

wmr.
h, p-p, h, p-
i[pl%(a /P pfaZ)]+az;[ (BB ppfpf%)]+

P oh, p-poZ oh,  9paC
[PKfv( + ’ )] S, Lo

L+ g -p.4q,
67 dy Py 9y

7ot aCat

K, K, K, —F a By FIHBER/m ™
AR /m ™

)5

O—11 AL %

C——VE Y BRI HE FE/ (kgom ™) 5

R (X IVA 15 1 B /N ER VR N AR = =/ W 16

LN VO

p— VR I v VR i B B T/ (kgem ™)
2.1 AL

B —A A2 L E MR WY RS, K
e MR AE T K )2 S L 2R T R
il , SR 22 8 e 5 T8 A B W A B K 2
So EEET SEAWAT SNy | 2k f) [ #5578 | A58 71 7%
1500 m, K 3000 m, #3002 77 78 B, IR B e 24

HEA W B S OKZ R WAB R Y . ELREIAY K 3h 4%

PF LA 2,

I
e

REKKILT
SEWPEIL T

1.5km

K 3 km

B2 HEEERIAZHTEE

Fig.2 Numerical model domain and boundary conditions
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