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Abstract: It is significant to ensure safe aquifer recharge using reclaimed water that meets the safety requirement for the sake of
recovering aquifer depletion, relieving the conflict between water demand and supply, and controlling the serious environmental
pollution in China. To improve the water quality of artificial recharge of groundwater using reclaimed water, we develop a secu-
rity system of water quality for groundwater recharge with infiltration basin and reclaimed water and key technologies based on
a series of experiments and theoretic analysis including the recharge site selection and investigation, higher-efficiency and low-
cost wastewater treatment technologies, mathematical models of soil-aquifer system and the design of recharge and pumping
schemes, monitoring and controlling system of water quality, safety assessment, regulations and standards, and so on. These
key factors are interactive and interdependent. The pilot project in Zhengzhou demonstrates the feasibility of the security system
of water quality for groundwater recharge with infiltration basin and reclaimed water, with a two-year operation showing that
the water quality of the reclaimed water by the waste water treatment system satisfies the surface recharge requirement in the
standard of (GB/T 19772-2005) and is better than that of the original groundwater at the site, and groundwater quality after
recharge basically reaches grade III of groundwater quality (GB/T 14818-1993). It is suggested to integrate the use of re-
claimed water and artificial recharge of groundwater with the utilization of water resources and environmental protection plan-
ning. to make and issue relative laws, regulations and standards, and to establish permission regulation on artificial aquifer re-
charge as soon as possible so as to promote artificial aquifer recharge using reclaimed water.
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Fig. 1 Security system of water quality for groundwater recharge with infiltration basin and reclaimed water
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Table 1 Water quality of inflow and outflow of waste water treatment system in Zhengzhou site, November 3th, 2009

WAEALE KIRCC) pH{E  TN(mg/L) NH;*-N(mg/L) NO; -N(mg/L) COD¢(Oz.mg/L) TP(mg/L) TOC(mg/L)
TR AL 3 7K 16 7.49 9.83 1.49 6.78 8. 24 0.74 5.93
W3 7k 16 7.68 8.96 0. 84 6. 88 6.61 0. 42 7.86
R AR 6.5~8.5 16. 02 1.0 15 40 1.0
BRI PR TFRIEE MR (/L) FAEY (mg/L) BALY (mg/L) Crf' (mg/L) AOX(pg/L) ZEME (mg/L)  FE KM w#E /L)
KA K 40 <0. 004 <0. 02 <0. 004 67 0.11 9 200~16 000
[m]HE 7K <25 <<0. 004 <<0. 02 <<0. 004 A 0.06 80~130
b 2 A1 R v 300 0. 05 0.2 0. 05 0.1 1000

M A (TN AR EAASEEAE R L N B CFED. CODARTEAR HI/T 399-2007 i E FHR 15 mg/L, Bl {U/EE 1S 2%.

R2 MMNRTEG MK IR RS H Kk BTER S A R

Table 2 Selected observations on water quality of inflow and outflow of the waste water treatment system at Zhengzhou site

Hi  SRAREYS pH MU (NTU) Ivn(Oz.mg/L) TN(mg/L) NH;"-N(mg/L) NO;~-N(mg/L) NO;~-N(mg/L) TP(mg/L)

2009-10-26 1 7.61 1.4 7.68 11. 06 3.18 — 0.421 0. 28
5 7.73 0.7 2.94 9,77 0. 69 — 0. 020 0. 02

2009-10-29 1 7.50 0.4 6.50 9.14 3.56 — 0.421 0. 28
5 7.57 0.4 4.10 8. 64 0.58 — 0. 006 0. 04

2009-11-10 1 7. 36 1.1 7.33 11. 85 1.73 — 0. 231 0. 81
5 7.51 0.2 4,35 10. 54 0.79 — 0.014 0.16

2010-6-10 1 7.85 2.8 9.62 1.62 3.32 1.03 0.107 0.79
5 7.71 2.8 3.41 3.85 0. 57 2.43 0. 003 0. 04

2010-7-13 1 8.08 3.6 — 2.02 0.78 0. 80 0. 036 —
5 7.87 1.8 — 1.81 0. 65 0. 99 0.017 —

2010-8-18 1 7.79 2.1 — 1.70 0.31 0. 46 0.217 —
5 7.98 1.4 — 1. 86 0. 27 0. 70 0. 020 —

2010-9-8 1 7.84 0.6 — 5.59 1.56 1.63 0. 194 —
5 7.77 1.0 — 5.11 0. 64 1.42 0.016 —

2010-11-2 1 8.16 0.1 6.11 9.32 0.61 4.15 0. 099 0.21
5 8.12 2.4 2.75 8.12 0. 69 4.15 0. 006 0. 02

2010-11-6 1 8.19 0.2 6.41 9.12 0. 74 5.26 0. 094 0.12
5 8. 11 0.1 2.73 7.51 0. 57 4.78 0. 009 0.03

M EFERRE  6.5~8.5 10 NA 1.0 15 0. 02 1.0

T 1 R BT QR H /KD 35 7R Ab B (e 3 — "R il

EBEE R Em 5%, P 89%, Kk TP L
GB/T 19772-2005 K022 i #h 2% [ HE TP A o FRAEAIG
— AR 2 BRI T 2R K Z A TG R
b R RIS AT BN R TG M b AR R
B TH BE B BE AT A 0025 B S 1 A 0 2 K v R
PR A+ TS R R AT A R R BRE A

FR PP A K [l 7Y TR B DA B N i —
IR A F — 1t 3 [ — [ 2R — W A 19 74 7K T
TR ZR HLA B (R AT A T R0

8 e 5
T RS20 B iR TR Bk SR T

FRAE 7K R [T 4D 25 L T 7K B K B A R AR R
FRIN 73 7R I T REIESE T 32%0K 5022 4 e A 22 g T

(iRERY £ o

(1A B [ S b R [l 0 =X 6 00 3L K
AP T 2 S8 K BT W R 4 R R B S I 5
GV EAR, U S E PR R R AR R A K
(0] I 2 T AR 2 4 A FE . A 7 b 3 0] 8 4D 205 3t
TAKRE—ARG TR, HOK L SRR R 35
A KRB 3 — K2 R GRS R K [m] i — T
KT T KT A VTN FAR DA R ml 4 B
PREE, B TR S B 25 A T AR AR AL X 8
TK SCHIL BT S 3 b 2% A SR 3 B g Ml e O R 0T AT
B MM 81T 1 B S P T R ARFRUE.
BRI, R SR A S RO T AR A

(2) FEF TR AR 2 4% (WFE) o e i i + 22
EEFN NI SRR b A 25 38 4 W A A 492 1l 1 245
TUTE — 2 U8 — MR B — SL AU 35 17K AR B T 25 AT A 4L
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BT LA PR K R [ R 25 30T 7K 7K B A PR B AR 2R 245

LBRTE KA ER T 9 oK 035 L o it S KGR 2
A 7K M3 [ R R 7K B 2 5K

(D FT R A K EF ANz b AL K [ S 58
FET A FNAR RN K IR L 2 AR s B AL, BT
FARACBE TP AR K b 3R I 7 58 R IR I [0l SR
22 A BT BN AN [) [ 3 5 8 %68 224 by ib, T 7K 7K Bt 7K o
1) 52 ).

(O TERIHAL XS, T HUEE 13 m?® /h (1 AR K
Ab B — [ b T AR A 7 . S Y N R
AL 3 b T R % M S5 2 B 7S Y TR L et 3
2 AR IB A TS R I L AL B A T AR KK BRIR B TR
AR MR [T R UE G T b s S R KK B, b
50 K2 G M T KA IR B T kbR K BT bR L
FREER . R TR AR i 2 [l =0, 4541 A1
1) B SR 4 A A B K SRR BRI R
5 A S P AL 2 A W 25 T Bl Lk ABFLBR
W 9E FRaL s LI — 5K )2 R R L RE T A
M A B

(5) 4 FRA U W D 28 ¢ s 368 I 45 A2 /K [l
RGBT ARG SR Z B A BT, I RS
N T B W 4 SR W DA R T R e 5 T
A K B TR N F O T 5 7K PR A R B K [l
K (GB/T 19772-2005) bR HLAE 1 21 N FEA P
I H 5 52 DRt dil I H A A B 581G 4 b i 5
H 7 s K s 2.

WA BN B ST THE PR A K R B b
KN TIAE A TK BTG & F S5 R 3 B
(Y REAARHE SR o, JF 0T [V B A A . AR St 55
TN TR IS s TEA A1 HL X K )
e, FAE K RIE T AR OF R e SR A A S R T
FREEA . IR B0 35 F A2 /K BT AR R DGR
FUFIBRAE » FE N7 P A K B TR RS A Py e 1
A K IR T o S I b JK K BT e 4 ek
P .

Ol B R A D B HAR 3 B AR IR MK
ER FEAWH L. EEIRXSGIFARHF S,
AR B 50 2 0 3 B oy B Ao A R A A 5 BT
PN TR AR K AR E 0 B IF AR A BFR M R S
By T B YRR TR T R S K I R AR
JRINE A 69 K ) F 4.
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