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[ Abstract] Along with the economic and technological development and growing demand for high-quality
drinking water, direct drinking water has gained general popularity in China. However, no authoritative policy has been
issued, giving a clear definition of direct drinking water and existing standards and regulations concerning direct drinking
water are not definitive in nature. Existing water quality parameters are not well supported and sometimes even contradict
each other. We elaborated, in this paper, the history of direct drinking water in China and systematically reviewed the
existing regulations and standards related to direct drinking water. We also compared and analyzed the important
microbiology, toxicology, sensory perception and general chemistry parameters in the standards. This paper is the first
ever attempt at an in-depth analysis of the chaotic state of the direct drinking water industry. We have also highlighted the
problems in the current standards and regulations for direct drinking water. Our study provides a basis for market
regulation and the supervision and management of direct drinking water. In addition, the paper provides helpful
information for laying down a definition of direct drinking water, calling for and approving of project proposals
concerning the establishment of national standards for direct drinking water, and actually formulating the standards. We
have made a number of suggestions: A. defining direct drinking water clearly and formulating the national standards for
direct drinking water as soon as possible; B. conducting research on water quality benchmarks to provide scientific
support for the formulation of the national standards for direct drinking water; C. giving more attention to the
formulation of standards concerning microbiology parameters and their limits and giving consideration to the inclusion

of parameters concerning viruses.
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BRI T 256 E 25 7Y U5 R Ik 5K, 201 42 804F4K
¥, L 4A A Filerm g T @ 5T 0 BIROK R4
(dedicated drinking water systems, DDW ) L&, BRIk
K-S ARR K AN R4 18 R G T o Bifibas . 36
AR TN (AWWA) E X IR K (potable water)
ST IR SRR 4B 7K (nonpotable
water ) & N EMHIRE A SIS UG H . TIRRAI %
w7k s FEFE, B IRHKIEG G KT AT AT
J5 « HEAKAE R A A R, S B A SRR ARV AR KU 5
BN RARHITF K AL 5, AR AT 5 A B
FIRoK o SRR e B, N B R AK ) Y N7
FAMOKEE RGEREA IR TC L, K FR E 43 itk
T2 DU AE /N B DX B e 37— 20 SR K HEA TR
FALAL IR T B POK RGE LA Bt B IR “aigoK” . i
Hb, BEA BB ELIOK AT IZ N LR TR AR 5 5K
T, ey ELAROK LI Z 3 B, A K EEE S #a s,
IXRE R 2 S ELAROK BT 73 Ml T8, T2 7E A koK
B LB AL R G LI A R AKHEAT i iR T .
W, F i ] 32 S i A T R OK R GE RN 2 K AL
s HAROKP,

B E AT, Eel TR “EOK T SERR bR A T RO

JK-PRRE VA b B LA BRI BY oK, Ji T DT K

WG T BT SE b HUR— R ok O 3, SR BRI
T HORTE . BHIE bW I [E SR ERY I ORK TR AT LA EL
BT, o FEREAL B 9 R AKFR R EARK 23 AT
X R K TR, SR AR RN R Al R B K
FYORIS, FETE B EYOK. 75—TJri, it
DAL E MBI AR A B 5 E, ZORHR S
AE Y B TTR . FREYOK L ZKEF AT AR
W R Mz OB B AR L OK T RE 2B AT
JUEE R B i R R s o Ao = AREAR, HATE K
K SO, 2 B AR E, BB R A, ik — Bk

B ET AR AR A E T
2 HEERKEXIEREN

2.1 EHRKRARIESIRE

I = B ET AT BY B ROK R & AR bR o L S A
VLI, A5 2350 AR v | 2300 Fp 2 b . 1300 A A v B
01 Hb 5 ARV L, 3 A v RIS R0 PR i T A R LK
KT R K BTARHEEA T 1 R R
2.1.1 Ak ARE2R @R AR (RIS /N XA TE LK
KR GEHARFARN(CIJ/T 110-2017)M, 3 FH T R AH 5 5
NS HAROK R G, FUE K 2 RO KK Bibn
HEN(CY 94-2005), CJJ/T 110-2017 [20174E11 0 1 H 25z
Jiti, B AR IEA T b o (1 ELROK RGBT )(CIJ/T
110-2006), 2 HHT B KA R Ch T 1Z AR E. H
A8 N R LA Mk R B A & A CERBL ) (QB/T
4133-2010)"", 38 FH T R AL A 8 09 AL, B
K 2 CAE TR R K TLAEBRE ) (GB 5749-2006) AT A= 1
RHHAKK BT BA RS ) (2001) bR
2.1.2 WRARE2R 25 bR ER B P E TR R
WEAL P23 A, — T J2 (A F 20 B AR /K 158 4 ) (T/CECS
10018-2019)", 3 ] T~ 1 7K Sy UL (R /K 119 2% 26 2 FH 28 i
BRI RS, BRI K R K TR AT TR A
S GB 5749-2006 %K 5 7 —IUi (28 FH i EAROK B 45 i
FHE AR Y(T/CECS 468-2017)", 38 I F R HE S A T
M L 2 280 B POK R, Aok TR TR,
K CH TG KR KK B AR R ) (2001), #idK T2
K FAE, 1K £ CJ 94-2005,
2.1.3 EARARELR b E B e kA (B IR
KB G F AR TR Y(T/CAQI 69-2019)"™, 3 F T2 4% . BE
B, Al By | A HURE AR A A4 8 ELRoOK
G, LR HKAFE GB 5749-2006FF Hig AL T. 25 K MUK |
UL SB B, BV BN BORE I, e 1 SR B
(CFU/250 mL) A4 Y, AR bRAEEE . 9108 . FOazidE o
FNFF A TR K K B A B A8 1A 22 4 5 D) RE VR4 AL
JE—— K AL FE RS )(2001) [ AR faj Ak {— ik B b
75 )(2001) ], CJ 94-2005F1CAE TG TR /K K b #E2% T A=
LA SR G — R B B A E )(2001) [ LA i
PR BB 5 )(2001) ),
2.14 WG AFEEHECR VLHE B AR R LA
b 75 b o A T RO K A8 43 T LK A B ) (DB
32/761-2005)"", 3 F T LA RK B B KoK BTAR TR Y
7K 2R B VA A B S T LB KR 1445 ) I ELAROK,
7K /£ DB 32/761-20054H 1 B AE F1CJ 94-2005; 1L T4
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Jo 4 AR W SR e A R Tl B ROK K R G AR R )
(DB21/T 1726-2009)", i F Tt 45 F - B4 A 18
Bk Z58, K ERHTA GB 5749-2006 F1CJ 94-2005%5 1fE
BUR; R IE & R FNAETE 2 b 43 R A (R T 48 HE 1
TROK TR ARFRUE Y(DB 29-104-2010)"7, 38 1 T R
ATBUX 3k AT A OK TR, H/K 3l £ DB 29-104-2010H
FRARFLAE .

TR A8 TLAE T A il R 48 A 16 TR R K A8 T 43 o B
TOK BA: W Seita vk GRAT) D3 LA 2014 ) 19558
FH T 8 A T8 B OK A 7= | (L A BEAY BT,
BOR K . CT 94-2005; N5 AR X ALK T AR Ry &
A7 CEL 3 T AR TR AT KA T 43 T B OK TEAE R M TR
(2006)2195™), FL5 & TE B KK S0 A FAS s
TESF, A EAROK X 43 50 4 T8 B AROK B TE AR A
KT HIR R B T K 328, 8 A ORI R IR IR
FHK K BRI ), 4818 Bk Al K 6 e O CR ) 25 2k R 4
oK A FRE Y(GB 17324-2003), 45 18 B AR R 15 1% 7K
BB B RN HEA E ) (2001) 5 TRIITT AR RN O3 A=
H 2 52 KA Q0104F RN A 1 HIRK A% &0
WEB KA TAE 7 58 )P, 35 F 248 AR Bk 5oy
(AL FEAIHLAAERSD ), K £ CT 94-2005,

2.2 ERKKEIRE

H I, T8 I AR G — 1 AR K 5T A, S
SR RN AT ] 5 72 B R K K JBAR M B 6 B
Bz BEEEAKEE . a0 B TR, BT B 115 OKE AR BE
X ELROK K BRI AN S AR R], 7K bR AL FE CT 94-2005,
CHEIR KK BT A RLE )(2001) . GB 5749-2006, GB
17324-2003, DB 32/761-2005, {— /K AL B 48 )
(2001) . (B FELLFHEE E )(2001) LA DB 29-104-2010/\
T, 34, TLIRAR oK B dil i A7l Ph 2 T720174F 12
A b o (O AR F v K K BUbR 7 ) (T/WPIA 001-

2017), 3% FH T LS54 GB 5749-200614 [ 7K Bk J57K Hy
JEIK, 2Vl £ A 3R T T O B AR AR K
R T ERANRIK BTbR I Z 0] 09 25 5, AT AE P4
b, BEEE2EE AR BB MR — L E AR R3S T A T
T TR AR RS )(2001) ZER H KK BAF &
CHEIR RO KK BT A B )(2001), THTGB 17324-2003E
1R, HORGA ST

2.2.1 WAMIATF IR YOKBEYTG R R TEEE
) B ) A BRI KR K A A KT S i A AR
IKHEERAY L BB AR . 1 BRI 7I00 5 AR KA G A 7K
Fhn e I RUE AR bR, 0T LU HOR [RIZK SRRV 6 s
i N E N N O AR 4 R BB i I DN
AEWFE R AR YIRER T AE AR B 22 PR AR R 12 T 7 A
B, RACRBSE LI E )(2001) MLE W % S 5UR T
20 CFU/mL, HAWAREE K M5 S8R T 50 CFU/mLEL
100 CFU/mL. {HAS7E R ZT/WPIA 001-201 74 7% B
AT R bR, 3% 5 25 EAR R K bR o B (ol AT
5 NTU)™H[H], 31 H T/WPIA 001-201779 74 & FRAE AL T
2 AR, PRI T AR A LA L AR, N R Rk
BEXTAR P BB B 52, B S A0 85 4 Sy 440 B R B
EE AN

222 FIEFIRARA LA TR UL, 73K AR TR E
AR AR H L 220 AR K. IBRIE AR, brifE
CJ 94-2005F1T/WPIA 001-2017 47 F1 — 5 H L2215 $8 4%
1 FRAE K T AR GB 5749-2006, (S 15 1 b B4 & )
(2001 ) By = G HY o A0 0 G T B 15 s FRAEL e IR, 43901 R
0.015 mg/L#10.001 8 mg/L.

223 RBEMHARF—RAF AT A W 3N
K, EFRGB 5749-2006F1 A 15 HR K K 5t TAE ML )
(2001) XF B E PR AN — AL 24 B i 8 BRI H R B (B 22
SKILTFAHIF . DB 29-104-2010% it B R i 2 4%, KT

R 1 7THERAKERK AR REMIEIR LR

Table1 Comparison of microbiology parameters in 7 water quality standards related to direct drinking water

Sanitary Standards Reverse
Parameter GB < T/WPIA DB 32/ for Drinkin, Osmosis DB
5749-2006 94-2005 001-2017 761-2005 8 R 29-104-2010
Water (2001) Device (2001)
Total coliform/(CFU/100 mL) ND ND ND ND ND ND ND
Thermotolerant coliforms/(CFU/100 mL) ND ND ND ND ND ND ND
E. coli/(CFU/100 mL) ND — ND — — — —
Total bacterial count/(CFU/mL) 100 50 100 50 100 20 50
Turbidity/NTU — — 0.3 — — — —
Residual chlorine/(mg/L) — >0.01 — >0.05 >0.05 — =0.01
Ozone/(mg/L) — >0.01 — — — — =0.01
Chlorine dioxide/(mg/L) — >0.01 — — — — =0.01

ND: Not detected.
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Table 2 Comparison of toxicology parameters in 7 water quality standards related to direct drinking water
Parameter GB CJ T/WPIA DB32/ Sanitary Standards for ~Reverse Osmosis DB
5749-2006 94-2005 001-2017 761-2005 Drinking Water (2001) Device (2001) 29-104-2010
Arsenic/(mg/L) 0.01 0.01 0.01 0.01 0.05 0.01 0.01
Cadmium/(mg/L) 0.005 0.003 0.003 0.003 0.005 0.005 0.003
Chromium/(mg/L) 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Lead/(mg/L) 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mercury/(mg/L) 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Selenium/(mg/L) 0.01 0.01 0.01 — 0.01 0.01 0.01
Cyanide/(mg/L) 0.05 — 0.05 - 0.05 0.05 —
Fluoride/(mg/L) 1 1 1 — 1 1 1
Nitrate/(mg/L) 10, when underground water 10 10 — 20 20 10
is restricted (20)
Chloroform/(mg/L) 0.06 0.03 0.03 0.03 0.06 0.015 —
Carbon tetrachloride/(mg/L) 0.002 0.002 0.002 0.002 0.002 0.001 8 0.002
Bromate/(mg/L) 0.01 — 0.01 — — — 0.01
Formaldehyde/(mg/L) 0.9 0.9 0.9 — 0.9 0.9 0.9
Chlorite/(mg/L) 0.7 0.7 0.7 0.8 0.2 0.2 0.7
Chlorate/(mg/L) 0.7 0.7 0.7 — — — 0.7
Silver/(mg/L) 0.05 0.05 0.05 - 0.05 0.05 0.05
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Table 3 Comparison of sensory perception and general chemistry parameters in 7 water quality standards related to direct drinking water

Parameter GB C] T/WPIA DB32/ Sanitary Standards for ~Reverse Osmosis DB
5749-2006 94-2005 001-2017 761-2005 Drinking Water (2001) Device (2001)  29-104-2010
Color 15 5 5 5 15 5 5
Turbidity/NTU 1, Special conditions (3) 0.5 0.3 0.5 1, special conditions (<5) 1 0.1
Odor and taste Normal Normal Normal Normal Normal Normal Normal
Visible matter No No No No No No No
pH 6.5-8.5 6.0-85 6.0-85 6.5-8.5 6.5-8.5 >5 6.0-8.5
Aluminum/(mg/L) 0.2 0.2 0.05-0.2 0.2 0.2 0.2 0.2
Iron/(mg/L) 0.3 0.2 0.2 0.2 0.3 0.3 0.1
Manganese/(mg/L) 0.1 0.05 0.05 0.05 0.1 0.1 0.02
Copper/(mg/L) 1 1 1 — 1 1 1
Zinc/(mg/L) 1 1 1 — 1 1 1
Chloride/(mg/L) 250 100 100 100 250 250 100
Sulphate/(mg/L) 250 100 100 100 250 250 100
Total dissolved solids/(mg/L) 1000 500 400 400 1000 1000 300
Total hardness/(mg/L) 450 300 200 200 450 450 200
Oxygen consumption/(mg/L) 3, the oxygen consumption of 2 1.5 1 3, special conditions (<5) 1 1
raw water>6 mg/L was 5
Volatile phenol class/(mg/L) 0.002 0.002  0.002 — 0.002 0.002 0.002
Anionic synthetic detergent/(mg/L) 0.3 0.2 0.3 — 0.3 0.3 0.1
0.1 NTU, H¥KZET/WPIA 001-2017 5K % T0.3 NTU; Il AR BIRAE S 4%

A, Xt AT BE S R H AR B MR 9K R R inpH L 4k
T R B R A TR AR R T i, FE AR BRCT 94-2005,

T/WPIA 001-2017, DB 29-104-2010F1DB 32/761-2005%%
4TRSS AR DK AE N T 42324 . e hs
FRAE 22 PEAR AR RS | e | W) iRk . 7%

PR R R ERE X 7N H . Bk 1A, DB 29-104-
20104 HER A /K AR AE BB R — M Ak Fa b
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3.1 BRZEZCRHIMEIRE ARAER A

FEL s Pl R o ) AT BB 1, & R~ 14 ) 5K
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