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Design of a High-quality Drinking Water Plant with Source Water from
South-to-North Water Diversion Project in Hebei Province
WANG Wei-jing', CAO Xue-mei’
(1. Xingtai Water Industry Group Co. Lid., Xingtai 054000, China; 2. North China Municipal
Engineering Design & Research Institute Co. Ltd., Tianjin 300074, China)

Abstract: The total long-term scale of a high-quality drinking water plant in Hebei Province is
35x10* m*/d, and the current scale is 19x10* m*/d, of which the scale of phase | project is 15x10* m*/d,
and the emergency expansion scale is 4X10* m’/d. The water sources are the main canal of the middle
route of the South-to-North Water Diversion Project and the local reservoirs, which has the characteristics
of high turbidity and high algae in summer and low temperature and low turbidity in winter. The
waterworks adopts the combined treatment process consisting of enhanced conventional treatment process
(coagulation, precipitation, filtration), ozone—activated carbon advanced treatment and combined
disinfection process consisting of ultraviolet and chlorine dioxide disinfection. The total investment of the
project is 802.00 million yuan, and the operating cost is 0.65 yuan/m’ (excluding the water resources
charge). The turbidity in effluent from the waterworks is less than 0.30 NTU, the COD,, is less than 2.0
mg/L,, and the water quality is better than the requirements specified in Standards for Drinking Water
Quality (GB 5749-2006), and further meets the high-quality drinking water requirements specified in
Water Quality Standards for Fine Drinking Water (CJ 94-2005).
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)b 48 BRI K T A 1 A 35
10* m¥/d, HoH— W HLAE A 15%10% m¥/d, F 2018 4F 1
AEREZE T, 20214E5 AVCK , B FRakEH KA
BUORZER AR KT Red, MOZK) #6457 T 1
2977, TRHAN 4x10° mY/d, T 2022 4F 5 A &%,
Rizfr. HENZK —8 TRMN 2T 5 TERS
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Tab.l1 Raw water quality

mH B K AL P 2R JK | A bk 28 S5k
pH 7.5~8.4 7.5~8.8
WREC 5.1~34.3 3.7~27.6
E/NTU 1.4~220 1.0~32.5
COD,, /(mg-L") 1.9~3.2 1.4~2.8
A/ (mg- L") 0.02~0.05 0.05~0.28
H A Nmg-L) 0.16~1.70 3.68~6.18
B (mg-1L7") 0.01~0.02 <0.02
AL <2 500%10*
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Fig.1 Process flow chart of the waterworks
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Fig.2 Aerial view of the waterworks
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KPR TR B R ELRRE S P RLK 2R, K K
JoT 2 VAR, R T ik A A B+ 8 88 Ak PR 4

ORI T PR ACHE R R TR R T K R
TE DA B I A /KBS A0k b BT 2R 52

Q@ BN WAEAALEBITTA LA S o T
Vi 2 BRSBTS AL R BEDTTE L 8 R |
Ji R SRR AR A ORI A 2 W RS 0 2 00 R A L A
LA E A I 2 2R 2GR B
At UK FH KO R, PR K 22 42, I ke 1K

@ BArH, AR A [E] KR K K B B, R
FH A B T 25 BE AR AN AN ] 59 20 A 25 50) , R B
X KK B R B R A B T2 B T
DU, 100 8 H AR B A% 32 A B R e E AT K, SR
BN PAC  PAM RTINS 5 I A5 7l 5 25 0K
JK T B4R, 400 3 ) K R J3E A S 7K AT A R H
K IRFR RT3 T 43 2 e AT 2 58 5 2 /K AL I
Tk T IR IFUK & AR B BUK BTG G 98 Kk by, —
WRGR S 2R BE, 2 A R GV B A Hy
HKIRAE P84T I A S B AR 2%

@ KA E . WIFR AR BN
TERAGEAR PEEALES KA VB
VR I S P B AR, T ) AR AR LAk i K
PR 5B, AR IS 37 58 1 4x10° m™/d BE7K L
R 5, G | AR s — I DTE R I XSUZ A &

FOPIDIE L, AT G VI DIE #1948 29— 09
oA,
4 FEELAFBHM(E)FDIXT
4.1 FRREIEHM R R K TE i

Fie— 15%10* m¥/d AL T o B X5 4 2R
AR ek R 2 e e ) [, SR FH 99 L 4R 90 S B K
A e S AL BE T 200, S K s o7 U U 5% B B (]
G ALTREEDTVE T2 0 TR S it 3 Ry WA | B
KN R 1.5 mg/L, B fl B[R] 5 mine AR
USRI EE TR A I 1] 54 55 52 W% FH R 2, 43
J =BV 5 B I [] 2R 22 min T0EE R T & 2 F
TUTTE I , 7K SR FH C /K A BC 7K 2 i 384 0. 08
m/s, PUTETAZE B R 8 2. 8 h, /K3 iE 4 12 mm/s,
KR I FE I Rk At 1 )2 R AT S ML, T2
KA EUe AL, B R HEYE 3 UK, k7K i BE 5
i, AT DL SEHEVE
4.2 whigih JEREEM R EERIER

% — W1 15x10° m/d M. T —20 %
B b B AT ALY s 1R SRR SR N 45 26
15 A T Y RS R A IR TR TR
TR T2 BP U R KIS gk i) & A g Al
V RUYE L, 8 2H & OSCHE AR, Sk pE T A A 1008
m?, IEH UEHR 6. 8 m/h, SR Al UEH R 7. 8 m/h7 W
FUAL B K AR T I, 28K Al i FE 4 T e it
AR EE AL EATT , Je B4R fil it o3 Ry P A, B At 42
it 53R 3 B, B KA NI 2. 5 mg/L, A2 i st ] Sy
15 mino A I8 R FAOK R G vh Uk A B A it , A 7K
MARRGRHHIE 2294, 10 4138 XUHEAR &, &2
L PR TH AR A 900 m?, 1E IR A 7. 6 m/h, i il 8 R
J98.5m/h,
4.3 MNEA&KE

YN 27 4x10° m/d BB 1T, 52 o ok
T LR I 22 A BR A R FH A Bk i K
ARG RHVMIR G IR G EHN 26 s, 240
FRIR A5 th PP s i e 06 0 28 44 TR 25 1 Bic K
SR 1= 70 11 i AN DS VA O N K SR R )
BALZH e B R RS S, 4R = Be I, 15 B B[]
20 min; R RHVE UOTE L, RHE X L A
1.55 mm/s. >R =X TCuEh , AT oK Bk
B2k 8, S PR T AR A 230 m?, IEE JEH R 7. 8
m/h, 7K S P A sk, K whpsR FE 12~15 L/(m?-s) ,
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R IR 1] 2R 4~7 min, 2R FH 50 A% 08 Sk UE AR A & 3
BRI RIERE . I S K E] KOS 2t G Ab
P EL A K
4.4 BIMEBEFERIFKM

SRy IO TR HL s B BT BE R, — R
FSEHMR S “A M E A B LT AR o
AR =40 m)/em®, B 2T 75 KON 20 52 AR 46
HEE, FoRH AR KA AR
29 800 m*, 5 I 1Y 14. 5%
4.5 EKZRE

2 35x10° m/d S LB HEAT - # ik Tt 0k
19x10" m*/d B HAT I35 2%, B R AU L. 3
FE IR DR FH A3 XK sy KR K £ 2. 5%10°
m*/d, BRSO 3 B (2 145, B850 I X {1t
KN 16.5x10° m'/d, KRB L 6 7 (4 H 2
), AR, H- 100 B S A SR A
4.6 LREMZE

Fi2 35%10" m'/d S LB HE AT BT, e R
19x10* m*/d UL HE AT A & e . IR FH 4 Ak
S PN, HE AT R KA 2 mg/L 8
i 1 mg/L, JE S5 e RN 2 me/L B8 & 1
mg/L. ZREE R AR R A AR, KT8,
BN B 10% , I KA 30 mg/L, P38t 15
mg/Lo BEEFRI R FH B 25 70 SR DY M ok e , a2 7K i 4%
i, B EE 0. 1% , e KN 0. 2 mg/L, V- F14%
TR 0. 1 mg/Lo W 28R FH T 20k AR 1 ¢, fi
KA 30 mg/Lo
4.7 TRAEBRSG

15 YA B 2R Ge A0 45 75 PR R it 5 Ve vk 4
15 e I B K 75 U g R A . 4% 35%10° md B
BEHEAT 1 BT, F IR 19x10% m’/d B A7 15 4
LWRE AT, BB e N 8. 16 tDS/d, Horp
PR BRI e &k 4. 43 (DS/d.

VYR 1R, S AL 440 m’, 3 2 4%
R ER A 2 G (V1 8 KBRS 1 6.

77 2005 Ve e i b 2 W AR TS Ve R TR 1
JAE | 15 VeV 4 b LAY U8 4 TS B A v X R A
P EAE o 13 kg/(m?-d) , W4 b B 424 20 m,
HROKE R 4 m.,

W4 5 7 U BB B 2R 5 N TS U SR AT SR ik
2GR, ST A 240 m’, 4 24, BEAK %
21 HIRAHHERS .

15 U8R HARREE K , ARAE LK HL2 &, B
KM B AL 200 m?. {5 YR B K BT AR &
SAAAE A BH B 7 280 3R DN s Tk e A R B, K e
B K <60% , e ptkik 2075 e ke i 7 It iz .
5 BATEE BITHRARLZFOM
51 BITEIE

FEK TR N A B T, AE 4] RSk b 2 B
A5 Je b BB BT 5 T R A A N AN R A
W R G, L6 B T B 4 =, 5047 =
GK FARTIMA R KT = H KK B8 AR K 11
TR K 13330, 28 AR 2 H KK B bR K 29
TR ) 7K 40 T, B AF WG R K BT 42 43 B, B IR 100%
KA R

VR B W O 1, AR K S R R R S T
— B E W R G oK) R AT HoAh ok
I~ VBUK K BE K SRR R G AR AT B, S
SR AE o0 T AV B T R Geis 1T 8s , S8 T B
K K BE K K R Bh 254

FER B AT B S R A By 1, A RS
M, R — 4 H 3R GRS =G H A
W AR A IS TR A& R IR YR8 R R 0
2 I = TR R i BRSSO O B B kb
B ST NE e e 2N S P e

FEISAT N DO B I, A N D SEAT 4 L RRIE
L E W RERIINAE R s R s T
FRIABA o

FE) DX 2 405 BT T, S AT AR T XORAE 7
DX PRl 58 43 B, P PIA T 1 HE A 7 XN B R 9 4 B
il B Ak By AR LR B e BTk A, PRAIEK ) 36
Bl e et 4ia 7.

5.2 BITHRREZFHT

oK IERF B LR Kk EREM K, ZEEH
TK e WS 3 e T e s AT, SRR LARE KA IR 4T
WK A F, fem A FK R IR F) 16, 9x10° m'/d, 45
WA B 432 6 VR OB, 2022 4 H /K il B JE AR R
SELE0. 08~0. 30 NTU, E-H{H 4 0. 13 NTU; COD,, 3
ARFETE0.9~2. 0 mg/L,FHMEH 1. 3 mg/L; B A FE
AR FaSEAE 0. 02~0. 05 mg/L, F-HI{H 4 0. 03 mg/L, H
b 45 750 H K K T FE AR AR T A TR RO K A b
) (GB 5749—2006) , EZ g r it — ik 5] T
CER ¥ AR IK B bR AE ) (CT 94—2005) B 13 il Ji A
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