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Abstract: In drinking water plants with conventional treatment process, chlorine-resistant bacteria
represented by Bacillus are often detected in the whole process of raw water, purification, transmission and
distribution. There are management risks such as the total number of bacterial colonies in the product
water exceeding the standard, and there are also health risks to users. Therefore, drinking water plants
with conventional treatment process need to achieve risk prevention and control through specific enhanced
measures. Based on the temporal and spatial distribution of Bacillus and its spores in drinking water
plants with conventional treatment process, this project ensured turbidity removing performance in the
whole process by three specific strategies, namely quantifying risk early warning, avoiding bacterial
enrichment in filter and limiting the growth of Bacillus in filter, so as to achieve effective risk prevention
and control in engineering projects. According to the specific conditions of the project, the prevention and
control measures included adjusting the backwashing cycle of the filter, increasing the intensity of water
flushing with dual pumps and adjusting the duration of “air wash—air and water wash—water wash”. The

dosage of chlorine was above 1.0 mg/L before the filter, and the residual chlorine in the effluent was
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greater than 0.3 mg/L.. The dosage of basic aluminium chloride was optimized, the sludge discharge was
strengthened, and the recycling was reduced. When necessary, basic aluminium chloride was added in
front of the filter to reduce turbidity after sedimentation, filtration and purification to ensure that the
turbidity removal performance was not lower than the normal operation state. The operational data showed
that the series of strategies effectively guaranteed the non-detection of Bacillus in the product water from

drinking water plants with conventional treatment process, and the water quality met the limit specified in

3945 %9

the Standards for Drinking Water Quality (GB 5749-2022).
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Fig.1 Process flow chart of drinking water plant
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Fig.2 Typical colony morphology of chromogenic medium

and Bacillus
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Fig.3 Differences in the detection of Bacillus before and

after intensive backwashing
X AR UE M, S e 5 HE R R R 0 Tt
RSN FRUNIIERs (=R = N R s SR o
Tt Sz i S O R I R RE 8 T AT 0 A R Y

BT D U P Y AR AR R AR
Pz — RSB0 5 Al B T A A
AR R L
3.2 PBREIEM AN R EEAESRE

U N ZETEAT B A W A ARG . R A
BMAET 1. 0 me/L B SEFR AN, B 920k 2% 2 41
FEE G 5E . 8 H 8 H TR shugit stk iz v, [
Je SO RTINS, YRR B S PR N4 2. 0~3. 0 mg/
L, U85 JoAa SR, B LB s Ak, TRk o0 “ o g
AOME" B I8 H Z R A E R HiRE £ 0.3
mg/L DL b, R R S = 2 W BRI 2 1. 0 mg/LL,
AT PR R “Fe B DEHTING B Be o e #R ep, g H A
U8 S5 K TP ZEFAT B B AP R ] A ARG 0 95

Ja KRS AR R AR a4 i, B s R
WME 4 s .
0.4

o TCUERTMA] SRIERTINAL R IR
o m o
E / %
Zaof o b | 2
S —ikRkRE 2
i &
~ 20 X,
E fl‘; 0.1 UE
5 Ny ®

of L I

2 3 @ S. &

N b &b &b b

(=) (e} (e} (e} [}

< L < < <

g g g g g

H it
B4 EErn S ARG E

Fig.4 Effect of chlorination before filtration on

proliferation of Bacillus
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Fig.5 Removal effect of Bacillus by main disinfection
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Fig.6 Detection rate of Bacillus in influent, effluent and

filtered water in 2021 and 2022
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