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Abstract: | Objective |To evaluate nitrate contamination status of drinking water in a county of Hebei Province. [ Methods |
Stratified random sampling method was used to select 100 monitoring spots from 13 villages (towns) in Hebei. Type of water source,
mode of water supply, pollution condition of water sources, and covered population were investigated by a self-designed survey form.
A total of 354 water samples were collected and tested during the dry season (May) and the rainy season (July) in 2012. All assessments
followed the Sanitary Standards for Drinking Water Quality (GB 5749-2006). [ Results | The average concentration of nitrate in
the sampled drinking water was 18.32 mg/L, and 31.64% samples exceeded the sanitary limit for drinking water quality (20 mg/L).
The nitrate concentrations and the unqualified rates in finished water & tap water in the dry season were higher than those in
the rainy season (P <0.05). The nitrate concentrations and the unqualified rates in finished water & tap water from the centralized
water supply system were lower than that in the reservoir water (non-central water supply) (P <0.05). The unqualified rate of nitrate
concentration was highest in the samples of Shangzhai Town, followed by Bailuquan Town, and all water samples in Shangzhuang
town were qualified. In the rainy season, the concentrations and the unqualified rates of nitrate in the regions implementing the
safe drinking water project were lower than those without (P<0.05). [ Conclusion | The selected county presents severe nitrate
contamination in drinking water, and requires a strengthened remediation to control the nitrate pollution.

Key Words: drinking water; nitrate; contamination; survey

[ Az )

Tl R R V5 Y R 7K B RCA JE 30 41 28 1] I 32 38 5% 7 14 1)
B2 R RRERAS B AR B TC A, (HAA 5 WA AR
G HI RIS & e R 2T 8 ILAE | Ak R GO RE SR
3 3 3 JLAE X b e BRI K K BT AR W & B, Z B
20% 1) W I 55 B R Eh Wk BE 5 GB 5749—2006 A= 1% AR FH /K 18
AR ) BE BRAE, R AR M S HA E T R G
B [ A, AR 28 AT 2012 44 K W1 (S H ) FI=Fok (7 H )X

[MEEE N 185t (1975—), B3, Wik, M, HIerm. AR
WATIZ:; E-mail: jikongchu@yahoo.cn

[1EF AL 1A B B b, Ak 0500115 2. Rl
PR I i H 0, Tk 050200

BT, O 1Az R IR ER 15 e DL g1t
SHAE

1 #Rl5AE
1.1 A5 R SMEIL

Z BB 603 km?, 11, FeBg | RN 173, R
X UABRA S A 0, e kR gt L. W
AT, KR 542.2 mm, Z B2 Rk FE 2R
A5 . TFRANJE 13 N KA AZ A RE I, AR S REACRMA IR P
FER A BT AFE KA SR AR o 35 A K BRI 15.67 km®
H7 SR 2.5% , 12 BRFIZK B R K, H R KoK 2054,
B A 1378 518 A, FHorf 20 AR R HUBOK () 43 1l=U A K



« 448 - B SN B2~ 2013 45 6 H 2 30 %55 6 W] J Environ Occup Med, Jun. 2013 Vol.30 No.6

Fa, B AI37 658 A
1.2 Y &k iR

BHUZ B £ (B0 It g:, M4 2 () itk
J5 AR (B P AR 3 UK, SR Ll 53 )2 ()2
T8 51 B SRR F ) ) B R =, TR SE BRI
FEL 100 A W o o, A rp = CHE K I AT 80 4> (5 #6 fk
FROK 24 TRE 304N ), A3 HE K M I £ 20 A~ ( Al
FERHAMIBCT AW AT ) W S B 26 A S B, DA AR A
Felk o W S AT IO 3 A I L 3 1

F1 AIEAEERAKHRESEENARERSAOSH

L4 RS HerhU K s SR R

AR g REAT SNEGRE MRASATT SNECRE MREAD
FEER 17 9512 6 3462 2 725
gLl 24 42333 7 15347 — —
WRE 10 17480 6 12488 — —
WRE 18 63386 5 48686 2 7137
o) 23 34877 17 26778 — —
% 5 9689 2 3876 2 3816
T 16 34410 5 10753 3 6458
VaPis 9 12723 5 7168 1 1265
SR 15 38245 4 10298 — —
iR 25 59270 8 18997 1 1823
=874 24 28479 15 17899 1 128
1L 7 12899 — — 7 12899
FFEIX 4 15215 — — 1 3407
A 197 378518 80 17572 20 37658

1.3 RAS5Hm

P AT A 2012 4F 4—8 A o X FAEH 2K, A4 Wi
ST R KSR A B K AR R K R4k P G A7
KO AR 1R X F oK, FAR A R K R S Ak
FH R BEREAT K (K #8 R 7K O AR 1R R K 354 403
o, e UK K 158 403 (2 4N F T4 R D IR 9 A5 R
LR TK ), KA 118103, fitifr/K 43 45 ( F/KIAAT 1 7 [R]ist
SRAET ARAAKFEAEAK ); 3K R P AR K 350 (Rtik

HWIRAE T 1500 o SRARIHC SR W I A5 Ay =2 R BRs
IKFHIRVREE(E B, FH GPSIENRAE S, ERAHE . REEHTK
KB K 10 min, 7KFEZ VERFERAS 2~3 1K, INAMRGR AR IR 1L
FpHER 2, KFERAE T2 S VR R0 0] S22 57 BRI I o 7K AR 1Y)
SRAE L AB . PRI E 2 BE GB 5750—2006¢ A 1 TR K
BRI Y ilEA T
14 550

P BE [E R GB 5749—2006¢ A I Ak F 7K T A= bk ofe )0 47
AT, SR SPSS 17.0 5K #EAT G143 1T o IR AL &% 4 L AR
R ge ek FRG S ; fHIRERTS Yo B LR R R . K 3K
1 0= 0.05 (R [RIZEAVIR FH /K WS IRER B AR 3R 195 L A% 0 = 0.05/6 =
0.0083 ),

2 #R
2.1 BRI RAEEL 3 A E BT R BARE L

Z BRI K R ER 2 f P35 0 18.32 mg/L, 95% FIfF X
[6]24 17.28~19.36 mg/L, AS[m] W S AR 15 it 22 ek, Yl
413.10~94.30 mg/L, A5 5 R EE 54.90% ., 1R RAEN 354 4y K HE
Hr, A 12 (KBRS R SR o B B FRAE (20 mg/LL ), #AFRR
31.64%.
22 RE ARG IR K AN R 3 A B R B L

AR T 7K L R 7K 0 i R 2 o ) W v T K0
(1=1.816, P<0.05; 1=3.627, P<0.05 ), Fi/KWIH | /K ERER
HBR A 5 T (£ =9.106, P<0.05), W& 2,
23 NPV EBRR AR 4 F AT R

BRI Ty 20007 o, AR UK & 2R R K i R L
SEESAEGHHE L (F=5475, P<0.05), M L4555
AR SRR R & R ER TR E XL, Gk
KRR KSR ER & 22 A S F R L (P<0.05 ), 4
25 43 BEUEK H P A KA R AL & 1t 22 e RG22 X
(t==1.756, P>0.05 ), ANIRIZETI AR KSR Eh B b R 22
Gl X (=6.358, P<0.05), HPW HAZE R ER, UH)
K5 R PR (oK ) RASK S P K (ot
PR SRR bR 22 AT L (=19.644, P<0.0083;
27*=20.361, P<0.0083), WL 2,

F2 TILEEERRNET LR RAKHERL S ERBIRER

b K o
s - — S BOK (TR )
i K Ak itk
BAH BEK(%) W (mgl)  BEAC BRR(%) WE(mgl)  RAMC BERR(%) HE(mgl)  BEAK BERR(%) W (mgL)
7K 78 30.76" 18.25 £ 8.04" 72 3333 19.71 + 10.67" 10 40.00 21.04 +6.07 15 60.00 22.69+11.23
F=ki 80 10.87 13.22+£7.22 46 22.50 1592 +8.14 33 42.42 19.89 +9.25 20 70.00 26.83 £ 18.41
it 158 20.88 17.09 + 8.05 118 28.81 17.18 +8.96 43 41.86 20.16 + 8.56% 35 65.71% 25.44 +15.62

[ ]*: 5EAMALL, P<0.05; & 5H A KA, P<0.05; #: 53 K. K AL, P<0.083,

LA S | SFROEE BB R PR R |
JERRL, A WBRREOURE , LIS e, 4 /KRR IR R
Frik AR, YO AR & | BB R R 4
I SFREEE SR, EEBEOREERR, WA 3,

2.4 R YR KIEER A8 RIT
XA & BRI . F K B UCR AR 1 T KA T AR

ST, AR S TR SRR AR & AR, 0N 12.99~

26.13mg/Lo Horpr, (IR 2 5w, HIGWRICh B35 | wREE



REF S BE2 2013 4F 6 H 55 30 45 6 8] J Environ Occup Med, Jun. 2013 Vol.30 No.6 - 449 -

R3 ALAFEERR S HRAKHRE S EBREBIRER

SHAR FEAKL WBE (mg/L) AR (% )
FIRES 9 26.13 +7.69 66.66
st 3 4 2538 +10.21 100.00
FRETL 12 21.73 +8.39 33.33
£ 10 21.12 + 10.56 40.00
FRI 8 17.13£3.72 12.5
il 15 19.31 + 12.74 20.00
L 30 16.15+9.18 33.33
RN 12 16.00 + 12.85 25.00
i 14 15.94+7.10 28.57
R 10 13.57 + 4.35 0.00
R 34 12.99 + 6.09 8.82
&if 158 18.32 + 10.06 26.58

25 RABOKEA TR EHS G AR KR A F T F
oL

WS EIR, AT KSR &4 TR R KRS R
AR T RSE#H (1=-3.318, P<0.05), ik 25043+
2 X (1=-1.586, P>0.05 ), fiffaEh@bria ol 2 AR S, +
KA IR EL AR R 2 A G4 2 X (P=1.416, P>0.05), T
KRG m L(f=1.416, P>0.05), W4,

x4 TILEEERRMPRkRE TR EAREHERK
Ze TRITEHHEBRLSERBIMER

- Mk Fk
Soi R WRE il e S e bR
e (mg/L) (%) # (mg/L) (%)
2 30 16.26  8.67 2222 30 11.95:6.17° 7.4
7 48 19.24 +7.60 35.29 50  18.00+837  32.69
Gt 78 1591 +8.12 30.76 80  1825+802  23.75

[ ] §HARLHEIAKRZ S TERHEALL, P<0.05,

3 itig

AU T AL A0 R AL EL 100 4> W i 354 1y KRR
T RER o i fe = (H R 94.30 mg/L, HFRHE 1 31.64%, = F 1A
BT KT ERER TS YR (14.15% )", (A 510 T4 KA LR K
IRER 15 YR AR —50(32.08% )17, BRI S , 2% BAR KA

AR R 520 - 98 P PR R AR T A T K b 2y, ATRTSEZ )
TR K RO RRER T Gl R AR A L, AR TR R
RIS RRER 5 05 T A2k, T B85 I8 Xl 1 7K i s AT
Ko FIRA LR, PSR KSR ER AR T KA
Ko BT B A, 2800 PR KR E I R 1 d, B
mE BT BT, IRAZ RSN Y AR, T
IKZFIEHIIER)G , TR AR R E Y 0 i e i
BAERER S, AL, P A K SRR ER R AR R A T R 2 F
MG YL A K o WA S BIR AR AR EL 5 A 45
RF, W T IRAERRER &5 SR R B ) £ 4 A e iz AL
AIPE R Y, 80> & BRI, o i A AL T RE 25 AL
TR R S S i — T, S5 — 0T, PUAR L XK

HREGR, (£20~100m [i], 552 I AJE ST5 4, dos T 2my
BRELE T L

IR I 30 AR POR A TRR, il Bl A A B,
I AR St 1% T AR A I AR R 2 2 A UL, U R N e 38
AR, REIE, HFOAENA, BEEEGR, HR 10 m JEH
AT S BERE ST Qe i, IS 4 R R A ) K s sz 31 A
P, SEINTERRER TS PR L o (EIF AR YOK &2 TR
BEA R, H AT TARRYORZ 2 TRE S AR, TR
ek | AR PR AP K T A A A A AR — BB )8, AV A X
S PAY B A A AR K 22 4 TR R B s 3 R AR A T i R St
TROK 2 A T RRBOIG B 5, (ER AR R e ( 22.22% ),
XULHIKH] . A SEERT TROz s A A1 , G AT H ekt 2
KT I A AT FERAESE , DI IRPOK 224

AP ELSR LR, ZB YK HIRER 75 YR Xf il Tk
PR DN ARG, AR IS e B A S )
RS ; EAUK D AR, SRSt /K 2 BS54
B I LHARANE AT R ARG , PR RAAL AT X T AM R
HBAREOE A W, B R K

AEE A RAA S T KPR B TR R 2 R

S E Lk

[ 1 JHANSEN B, THORLING L, DALGAARRD T, et al. Trend reversal of
nitrate in Danish groundwater—a reflection of agricultural practices and
nitrogen surpluses since 1950 J ]. Environ Sci Technol, 2011, 45(1):
228-234.

[ 2 JALMASRI M H, KALUARACHCHI ] J. Implication of on-ground
nitrogen loading and soil transformations on-groundwater quality
management| J |. ] Am Water Res Assoc, 2004, 40( 1): 165-168.

[ 3 JGREER FR, SHANNON M, American Academy of Pediatrics
Committee on Nutrition, et al. Infant methemoglobinemia: the role
of dietary nitrate in food and water[ J ]. Pediatrics, 2005, 116(3):
784-786.

[ 4 XN AE TR P B2 875 B RS 1) ). AP IR R R Al
2011(27): 146-148.

L5 Jfe NRICANE TSRS, ERPRMECE BZE 61 25 . GB 5749—2006
ATE KR DARRED S T st wh AR Ak, 2007.

[ 6 JmMist, TLmAe, XJRHE, % | I0ARE RN i I oK S RRER T
BRI A SPEH LT b R4, 2011, 32(1): 89-93.

[ 7 BEA=, i 28, AR, 45 O T AR 32 DA TR T K i R
TGUIRBLIETEL T ] A FREERIE24 . 2009, 28(9): 1932-1935.

[ 8 Ixlvk, £ K. 2007 4284 i A1 PR =5 ekl e [ 1 .
Wil PEaigi%, 2008, 7(14): 636-637.

[ 9 JHEB, HREED, A, 45 A0 B ™ AT X 3 R 7k
PSR S BRI LT ] el R, 2008, 12(10): 75-77.
(1o)X, K%, KAt & ALt RAR KL R R ISR TG GOk
DL IR B T5E [) ]. 1441, 2006, 43(3): 405-412.

(Y E#: 2012-10-22)
(B . Aol iR BT Rt ki)





