EARE I LR (221 N | R T N A 5 Vol.13 No.5
2015410 A Soutlrto North Water Transfers and Water Science & Technology Oct.2015

DOI: 10. 13476/ . cnki. nsbdgk. 2015.05.015

RITE | AAR Fla, & 35

(1WA K% KA 5 AR LFR 2B, 8 ARFE 830052; 2. H I b Tt B
K ST H BT 3 TORIE ST, 1 5K 0500615 3. Hp R FTR 2% BR824 e, il 430074)

s H0 R KO BT 8 R L G SR X AR K Tl K R R K R BEOK P KR 2011 4 77 ANHL TR OKEE 1)
pH B R E AR TDS) VEIERE E A N0, N0, R ShIR T CI7 SO, Kyl 45 5, R A 5 TG b v
Wit AT 1R K BRI, GE01 T % Hb A PAR H8 BR A8 AS TR 7K 5 0 00 BT ol 09 L 4515 SR A 2 41 4 8 6F Ll ikt ] — M
I 2003 4EFN 2011 4E(¥ 18 LUK FELE AT K 75 5% VPAR, 40 07 7 /K 2R 4k a3 R Tk i 4 JR . 45 R R :
201 1 4EW KRR /K A 0 2800 KK 5T o5 Ll 2 R4y 1A 40. 0% F1 47, 6% ;5 /K K i 28 1136 A% 2 I AR 1)
B, TR e K K TR 5 AR 7 A

SRR B R X R K SR R KIS R A
: X523 ‘A 21672 1683( 2015) 05 0888 07

Assessment of groundwater quality and pollution
in the plain area of northern slope of Tianshan Mountains in Xinjiang
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2. Institute of Hydrogeology and Environmental Geology, Chinese Academy of Geological Sciences,
Shijiazhuang 050061, China; 3. School of Environmental Science, China University of Geosciences, Wuhan 430074, China)
Abstract: Groundw ater is one of the important w ater sources of domestic water, industry w ater, and irrigation w ater in the plain
area of northern slope of Tianshan Mountains in Xinjiang. Based on the pH, T DS, total hardness,ammonia, NO,™ , NO;™ , per
manganate index, F~, CI" ,and SO4*" values of 77 groundw ater samples in 2011, the single factor method was used to evaluate
groundwater quality and calculate the proportions of each evaluation index in different groundwater quality levels. Groundw ater
pollution w as assessed based on 18 groundw ater samples of the same observation well in 2003 and 2011 using the chemical conr
ponent concentration comparison method, and the variation trend of groundw ater quality and causes of groundwater pollution
were analyzed. The results showed that groundw ater with quality level of 0 and 0 in the unconfined and confined aquifers ac
counts for 40. 0% and 47.6% in 2011, and the water quality of unconfined aquifer improves w hile the water quality of confined

aquifer deteriorates.
Key words: t he plain area of northern slope of Tianshan Mountains in Xinjiang; groundw ater quality assessment; groundw ater

pollution assessment
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PRI 91X 35k 7K S b 5 4 F = b R R B0 A G 43
AR, R DK I8 ) BB AR K IR R RAE (B 1), 1
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Fig. 1 Distributions map of groundwater sam pling sites
and groundw aterquality in the plain area of

northern slope of Tianshan Mountains
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3.1 BT KR =R MT %
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Tab.1 Evaluation index and its limited value for groundwater quality assess ment

A fibs N 2% 0% 0 2% 0% 0%
1 pH .5~ 8.5 5.5~ 6.58 8.5~ 9.0 558> 9.0
2 B LL CaCO5 iF) / (mg e L) <150 <300 <450 <650 > 650
3 MR PER A TDS/ (mg s 171)) <300 <500 <1 000 <2 000 > 2 000
4 AHE(UN i)/ (mge L) <0. 005 <0. 05 <0.5 <1.0 >1.0
5 YR ER( LA N 1)/ (mg+ L) <2.0 <5.0 <20 <30 > 30
6 WAHBREL (LA N i)/ (mg* L) <0. 001 <0. 01 <0. 02 <0.1 >0.1
7 AR IR TR A (mge 1Y) <1.0 <2.0 <3.0 <10 > 10
8 ALY (mge 171) <0.2 <0.5 <1.0 <1.5 >1.5
9 A (mge 1) <50 <150 <250 <350 > 350
10 BREREY (mge T1) <50 <150 <250 <350 > 350

3.2 HTKFEFNS %

KRR W F 2003 48 F1 2011 4 4k 2040 W BE B
RATHL R KV G VR AN, YR AN $R AR 5 B R K R = R 4R
Fr—2.

4
T 2011 AFSPEA PR BRI (W 2) ST K B

JRIEARUEN(GB/ T 14848 93) Wi X B 4% S b HE L HEAT L2,
B A A b T B VR AN R AR A AN TRLK SR Sl b BT o
Liil o 5 H S PFA i b 6 AN K ST 9 3 R o Ll L2 3
B3 3 WTLAE H, #3h( ML ) PR FEAR 0 a0 oK
SRR A7 B 2 R g o RO )R 3 OR SR T N R R Bh
(25 1%); B %M J TDS(22 3%); Fif ¥ 1k pH {4
(25 0%) ZE (25 0%) S ALYI(25. 0% ) ; sz B4 14
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Tab.2 Groundwater quality monitoring data of different areas in 2011
mg/ L
%?TZT *Zk WEME pHE  TDS (L)E?(E i) (N%I?N) NOs7 =N NO2m N E;ﬁg Fo 80k
WK 8.68  839.67 897. 50 0. 36 12.98 < 0.012  4.76 0.79  1225.33  308.22
gﬁﬁmﬁ 16 #/ME 7.55  173.50 20. 40 < 0.04 0.70 < 0.012  0.60 0.11 39.25  12.90
FYIME 7.87  450.00 288.71 0.13 5.35 <0.012 1.79 0.18 213.23  74.20
A 8.80  7100.00 1263. 50 0.21 9.86  0.03  1.57 1,30 2711.20 2546.46
S 32 mME O 7.51 190. 00 13.01 < 0.04 0.63 < 0.012 0.47 0. 12 10.30  12.45
P 7.86  870.00 202. 56 0.05 2.85 <0.012 1.10 0.27 241.52  224.26
o wAH 8.92 1270.00 472.25 114. 41 4.89  0.021 427 17.24 32591 153.80
?{:ﬁj 8 Im/MEH 6.6l 190. 00 25.67 < 0.04 0.05 <0.012 0.79 0.2 40. 55 12.45
FHME 8.03  530.00 159.13 14. 38 1.21 <0.012 0.65 2.63 140.48  82.87
WM 8.80  576.20 946. 10 0.12 5.13  0.003 10.92 0. 34 861.98 2652.16
ﬁélf 5 d/ME 7.40 0 220.00 12.01 < 0.04 2.37 < 0.002 0.50 0.30 48.99  22.69
FHIE 8.13  440.00 360. 48 0. 08 3.75 < 0.002 2.87 0.3 257.92  571.04
R 8.44  6790.36 1496. 50 0. 83 6.07  0.08 5.89 0.9  2970.92 1298.84
;j’é‘ 9 f/MH  7.34 127. 46 60. 00 < 0.04 0.04 < 0.002 0.70 0. 40 14.94  14.20
FHME 7.80  1450.00 526.08 0.24 1.44 <0.012 1.93 0.57 620. 14 199. 67
WA 8.09  1910.00 1090. 90 < 0.04 31.60  0.025 1.10 0.5 854.90  368.70
1?;” 7 EAME O 7.36 150. 00 100. 10 < 0.04 0.70 < 0.002 0.40 0.30 15.40  10.75
SPEIME 7.81 810. 00 507. 67 < 0.04 11.63  0.01 0.73 0. 41 291.18  139.59
pH (20 0%) s T5 £ ( 200 0% ) ~ riem R b 46 $0(20 0%) « R KA T R L AT 2 R = T0AT (0 95) | se AR T
H(20. 0% ) FRIRER( 200 0% )5 BERHLIR (V035 B | 13 95707) B RR K & K3k (0. 69) FIPFEI BESL HT & 2L LAY
H B (44 5%); BHALNE R (BRI AR (0 57), HAMLLME 21 00, BAAEM THY R X

(57 8%) .

T I A b (M TI9) 9 K S AR KRR O 25,0 2K
AKJFAT o BB HEAT SR AN (26 4), RILIBKR&JE KO 26,0 2
HAFPIT by B2 053 50k 40 0% R 47 6% , 12 AR 55T
KR KO 25,0 ZE2K T 7 LBl 2 F0 43 534 45 5%
40 0% ; B35 M( BT B HE 7 I Pl B B B gy i By 7
JEAK TR T K, v K5 AR K 0 25,0 282K 5T BT e
B 5350 2 14 3% K142 8% ; A W7 117 3 MR8 ZK s I K 5
Bk 0 2, K IEKO 25,0 28T by EL 2 0k 60 0% ;
%ﬁﬂﬁ%ﬁﬁui&iﬁkﬂr(*“@% L 95l ) SR i ¥ JE R Ik
K, 0 F5.0 FESK T A EE B4 Bk 60 0% F142 9% ;
@J‘I‘IEE(?%-JUE) 7RSI K, 0 2.0 BT PT
LbBilh 57.1% .
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5.1 T KF LKA

KA 2003 555 201 1 =R — W W b KK I A
F12011 4.2003 4= 5 M5 UAEL (1) EEAE( BAF faife ERAE” ) 434
BT L BT BRI 25 Hhu( N T MR KK B ek, #
B 21 0 HELAB K, BE0] 2011 454 WA 5 2003 4EAH
LA 3K [ B K, 7K o 4 ™ 5, 3R 5 AT I, 2003
fE— 2011 4E[R], FEE X AR BRI A5 (L T9) Hh R K
pH (A EEAETE Bl 0 85— 1 04, W5 /K 55 & s K 48 4k 185
N, Hee e bR ZE R B, HAk IR .

WK, TDS LLETE S 0 57~ 1 66, LL(E <1 00 1
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Tyl )3 X U (2 04); & AR B E Ve B O 300~
9. 00, A W B, /MU AT e hr KT SR RIXKIE 2 it
FKE(300), I KAEAT T2 AR S5 1T M KB I8 0l 2 )y
(9 00); =%l e EhF5 0 LS B 0 05~ 1. 67, B Tohig
T SRR IR I 2 A K3t 167) RT3 8 K F5 1T R & 2538 v
S (L 64) Ab, BEA I B R R POl EE
F 0 15~ 0 65, % MINITYY B W8 10T R e 34K T 2K
ARk 2 K S0,2- Al Cr i< 1 00,
A K, T DS B LB SR 0 50~ 2 10, ELAE <1 00

P ¥ 28 e T 2 AR A 1 T BV AR K S 3RO 50), LA
2100, 5 KME A7 T 558 AFE W\ — 808k ) /K U5
(2 10); B (LL CaCO;s TF) MLLAEYE B 0. 55~ 2 32, It
L 00 A7 128 i 17 e SR A0 ] 11 LA b /K B (0. 55)

A I AR 21 00, S KA A7 T 5 AR 56 i )\ BBk K
(2 32); EAEMELMEIERE N 1 00~ 7 50, B W] g #4 K, %
MBS T EARFEN-BAKT 2 5L 00), mAEM T 55
ARFFTT =3P AR K2 55 ) i 28 I (7 50) 5 %’m&ﬁt%ﬁiﬁz
ML YE Y 0 47~ 3 93, BR R FFiTis il [ koK)
SH(0 47) S, HE AR 2L TR Kk A Bﬁﬂﬁu?%@'
ARFETT N4 KU (3 93); 136 B HAFE KIS0~
ClI™ LR34 21 00, 20500 1 12 F1 L 31,
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Tab.3 The proportion of each evaluation index in different water quality levelof different areas in 2011 (%)
M (ML GRAELD N 0 0 0 0 ol 0 26,0 /it Z 58001 I (IR)
pH 93.8 0.0 0.0 6.2 0.0 100.0 6.2 16
R 18.7 56.2 2.5 6.3 6.3 100. 0 12.6 16
TDS 25.0 25.0 43.8 0.0 6.2 100. 0 6.2 16
AR 10.0 40.0 30.0 20.0 0.0 100. 0 20.0 16
b A F ﬁh!ﬁﬁh?\ 30.0 30.0 40.0 0.0 0.0 100.0 0.0 16
NI ZTE[ 7 30.0 70.0 0.0 0.0 0.0 100. 0 0.0 16
LR b TR 2 25.0 43.8 25.0 6.2 0.0 100.0 6.2 16
AL 100.0 0.0 0.0 0.0 0.0 100.0 0.0 16
Rty 33.3 60.0 0.0 6.7 0.0 100.0 6.7 16
i i £ 12. 4 43.7 18.8 18.8 6.3 100. 0 25.1 16
pH 92.6 0.0 0.0 7.4 0.0 100. 0 7.4 32
PRy 40.7 33.3 11.1 0.0 14.9 100.0 14.9 32
TDS 18.5 40.7 18.5 7.5 14.8 100. 0 22.3 32
A 9.1 37.8 3.1 10.0 0.0 100. 0 10.0 32
£ 5 g TR & 54.5 22.3 18.2 5.0 0.0 100. 0 5.0 32
DR ENE 18.5 60.0 10.0 11.5 0.0 100. 0 11.5 32
e L R R TR A 25.7 64.3 10.0 0.0 0.0 100.0 0.0 32
ALY 95.6 0.0 0.0 4.4 0.0 100.0 4.4 32
Rty 40.5 33.3 7.2 0.0 19.0 100.0 19.0 32
iR & 14.8 46.5 21.7 3.5 13.5 100. 0 17.0 32
pH 75.0 0.0 0.0 25.0 0.0 100. 0 25.0 8
R 5 50.0 37.5 0.0 12.5 0.0 100. 0 12.5 8
TDS 37.5 25.0 25.0 12.5 0.0 100. 0 12.5 8
A 0.0 62.5 2.5 12.5 12.5 100. 0 25.0 8
P TiF 12 6 %4 75.0 25.0 0.0 0.0 0.0 100.0 0.0 8
VT 2 6 0.0 75.0 12.5 12.5 0.0 100.0 12.5 8
e B R AR TR AL 25.0 50.0 12.5 12.5 0.0 100. 0 12.5 8
WAL 75.0 0.0 0.0 12.5 12.5 100. 0 25.0 8
K] 50. 0 37.5 12.5 0.0 0.0 100. 0 0.0 8
iR & 50.0 37.5 0.0 12.5 0.0 100.0 12.5 8
pH 80.0 0.0 0.0 20.0 0.0 100. 0 20.0 5
RV 5 20.0 20.0 40.0 0.0 20.0 100. 0 20.0 5
TDS 20.0 40.0 40.0 0.0 0.0 100. 0 0.0 5
A 50.0 0.0 3.0 0.0 0.0 100.0 0.0 5
SR e w?ié?ﬁﬁ 0.0 50.0 50. 0 0.0 0.0 100. 0 0.0 5
T P 6 0.0 100. 0 0.0 0.0 0.0 100. 0 0.0 5
TR IR Eh R AL 60.0 20.0 0.0 0.0 20.0 100. 0 20.0 5
AL 100.0 0.0 0.0 0.0 0.0 100. 0 0.0 5
iR 40.0 40.0 0.0 0.0 20.0 100. 0 20.0 5
TR 4k 20. 0 40.0 2.0 0.0 20. 0 100. 0 20. 0 5
pH 100. 0 0.0 0.0 0.0 0.0 100. 0 0.0 9
RV 33.3 22.2 0.0 11.1 33.4 100. 0 44.5 9
TDS 33.3 22.2 1.1 1.1 22.3 100. 0 33.4 9
AR 14.3 28.6 9.8 0.0 14.3 100.0 14.3 9
P S X T 2 £ % 83.3 0.0 16.7 0.0 0.0 100. 0 0.0 9
VA R 6 16.7 33.3 16.7 33.3 0.0 100. 0 33.3 9
TR Eh FR AL 50.0 33.3 0.0 16.7 0.0 100.0 16.7 9
AL 100.0 0.0 0.0 0.0 0.0 100.0 0.0 9
iR 55.5 11.1 0.2 0.0 11.2 100.0 11.2 9
TR & 22.2 22.2 11.2 0.0 44. 4 100. 0 44. 4 9
pH 100. 0 0.0 0.0 0.0 0.0 100.0 0.0 7
RV 42.9 0.0 0.0 0.0 57.1 100.0 57.1 7
TDS 42.9 0.0 14.3 42.8 0.0 100. 0 42.8 7
AR 14.3 0.0 85.7 0.0 0.0 100. 0 0.0 7
RN E R ﬁh&%ﬁﬁi 42.8 0.0 28.6 14.3 14.3 100. 0 28.6 7
RIZTE[ 7 A 14.3 57.1 14.3 14.3 0.0 100. 0 14.3 7
TR SRR AL 83.3 16.7 0.0 0.0 0.0 100.0 0.0 7
AL 100. 0 0.0 0.0 0.0 0.0 100. 0 0.0 7
Rty 42.8 14.3 14.3 14.3 14.3 100.0 28.6 7
i 2 £ 27.9 14.3 0.0 28.9 28.9 100.0 57.8 7
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Tab.4 The proportion of groundwater quality level in unconfined and confined aquifers in the

plain area of northern slope of Tianshan Mountains in 2011

(%)
Hi( ) WOFOKKE IR HORE aif 0 5.0 KAl
P~ IR 3= = N - " ~ T SN RE v
N % 0 % 0 % 0 2% 02k a a
. K 11 9.1 36.3 9.1 36. 4 9.1 100. 0 45.5
RS
7R K 5 0.0 20.0  40.0  40.0 0.0 100. 0 40.0
[ Wk 14 0.0 28.5  57.2 14.3 0.0 100. 0 14.3
K 18 0.0 28.6  28.6 17.8 25.0 100.0 42.8
. . K 3 0.0 0.0 0.0 100. 0 0.0 100. 0 100. 0
VERCIaT
7R K 5 0.0 20.0 20.0 40.0  20.0 100. 0 60.0
. ) K 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ey IR T
K 5 0.0 0.0 40.0 40.0 20.0 100.0 60.0
o K 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Byl X
7R K 9 0.0 42.8  14.3 14.3 28.6 100. 0 42.9
RN R 4 WK 7 0.0 14.3  28.6 0.0 57.1 100.0 57.1
N L (2T
( ) K 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- K 35 2.9 25.7  31.4  25.7 14.3 100. 0 40.0
PR X
7 7K 42 0.0 26.2  26.2 23.8 23.8 100.0 47.6

g LIk, i RGeS R IX 2003 4F - 2011 4 (8] [F)
— I D FHH R KK SR L, 15 YRR RS BTN,
TKH A R KK A R 3R, WK 5 A R K3 B T 8K
Y0 Bl PR AR A0, 98 7K L (I A 08 1 RS /N T R R K, BT
KB AR RE N T AR IK

L3 M2 5 2003 SEAT 2011 4R R —FAL LT 7KK
SR IR B, 7E 9 R WK S I, K RS HIAS I I 6
AR( AR MM I 66 7% ), K SRR 1 HR( K
WIIE 11 19%) AR B 207G 2 MR( Y 8K I 1
22 2%) ; 75 9 HZR He K 0 v, KOS 280 AR AP A 3 BR( oy
AR KT FH16 33 3%) K FRERAAS (975 2 HR( 7 A& & K
I 22 2% ) KIS AR 22 IR 4 R (o & s 7K il
144 5%) o DAk, 3088 R Ll b 3T JR DX 7K K B2 3 A 2
PUAR I F) e A, i AR 7K K 5 A ) 5 B A 2 s A
5.2 WFKFEFR BT

T 2011 4F,2003 454 W MIE 09 LU AB 4 BT ] BUR H,
2003 - 2011 4 Ak T 7K & W0 fELR AR S A A, T
JUR e AR TIT 538 o X 3K Uk 58 . w R E AR T
T B A oA A b T R R T AL Tl Ak
17, A Tl 34 3T P2k (3T 809617, 3 AR e Tk IX A
2B RAE P T R V5 K L Tl =, W 2 & 24
AbHE SR E B, 45 HL B e R] B T 80 R K b A% B TR
T, i e R K P G i B M X AT R R A A
R Z B, AR PO R ok, oAk 2L IE T SRR K. &
b P i AR 2 AR B AN B B P 2 3 o R K VS 4t .

5 s K R I A Ry A A AR TR K I, K R T R
BERGUAHXTEAF, I b 5 B2 2 % K 5 R K 4k 45, K%
AN S5 7R A K W HE — M b TR KR T SR IX I, UK
T B 1 M DN IS5 T b R KSR IX, bR K SR 5 5 50K
JTASE ZE (VR 2 H R /KB AN TR M7 B /K 2, Wl e 2 i
B KK 4548 . il 1% 2003 4E 5 2011 4E[F — 1 I

c 892 B EHKE

HUTR 7K T2 AR A 3 BT, AR TS K AR T 2K 45 48 R v T
TRIAK IR K55 AL R L

6

%
(1) FraER A3 T 5 X 2011 4E3# K Rk K 0- 0 2
FKBT o LA 2 F1 430l 40. 0% F1 47 6% -

(2) BRI TR KK oy M8 A a3 k&, 1 K 5 &
FK B BT A D B (98 A, 15 7K Ll A 8 i g I 5 3/
AR K, Ui W 2K 5 A T AH BL AR R KB/

(3) Xt L2 HT 2003 £E 1 201 1 £E 6] —FH AL HL R /KK R
I sk TR, R 1 AB 3T I X M R KR K KR &
PR S e A, T R K K TR ) S A e A
6.2 HE

(1) g FE il R KR R K RE . HarHsR
LLAGHE S s DX R 7K SR I G LU ™ B, A 20 AR R K
JEIETE R, T A 28 AR b P TF SR, T A AT 4T H IO e e
Tl

(2) WL R MR K KO8T SRk B AR TS K TSR KA
DL AN TT 10, B YRAETAR 1S T AKAL B, N sREE S R4
A2 I Sk 8E SR S A IR s b K A A AT TG S AL AL BE,
TR b I A 1 T KCHEBOhR A, S 5 R HE S .

(3) Hh R KA =50 g g EIT IX 3 R A AU AN R
ERATT YY) 10 A TR B AL IR R LIRS, R4 45 A B
b2 (205 Hhite P AR IR A 24, sl ek 25 f it e, 7
Hb R K R S5 0 DX A o A ARG RS RURE S R
FEY), TR AEFN R 25 M RE A AT JR; 7EHL R K v B gs 1 X 4%
LA 5 7K REBE, B 15 7K HE BT b TR 7K I s B

(4) 7 R KB R R, SE L R KT g e A
AR KT R B iR R EUR TR R Y, R TR
K5 Gl va B RE 0, A AR IR M R KB IR R

6.1
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5 2003 2011
Tab.5 Variation trend of groundwater quality in the same well between 2003 and 2011
mg/ L
. - W5 H: B D h e A A T i
VI RE mUJ#)—J‘lAL‘ R K R pH ﬂi_l TDS ‘ i ‘ WA an‘i% SO cr U?
LRI T KA /(mg* L (LL CaCO3 1) (NHy N)  #his# &yl
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