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A basic study on the status of korea riverbed filtration intake
facilities and characteristics of pollutant removal efficiency in
water quality
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ABSTRACT

This study focused on using indirect filtration through riverbeds to produce high-quality drinking water. Data on water
quality from a water intake facility(capacity 10,000 m?/day) and nearby rivers were collected over a three-year period.
The average intake facility specifications were found to be a specific surface area of 58 balls/m?, a mean particle size
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of 24 mm, an inflow velocity of 2.2 cm/sec, and a burial depth of 5 m. The water quality improvement rate was assessed
as grade la, surpassing the adjacent river's water quality. Correlation analysis showed a weak correlation between opening
ratio, Suspended Solid (SS), and Biochemical Oxygen Demand (BOD) compared to total coliforms and fecal coliforms.
The correlation coefficient R value of SS was -0.614, BOD was -0.588, total coliforms -0.870, and fecal coliforms -0.958.
The R value shows a negative value, which showed that the larger the opening rate, the lower the removal rate of
water pollutants. The correlation coefficient R values according to the depth of burial were found to be BOD 0.914,
$S-0.124, total coliforms 1.000, and fecal coliforms 0.866. The deeper the burial depth, the higher the removal rate

of BOD and microbial groups.

Key words: Riverbank/bed filteration system(RBF), Correlation, Characteristics of RBF facilities specifications
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Table 1. National Status of RBF (Based on 10,000 m*/day or more)
Gyeonggi | Gangwon | Chungbuk | Chungnam | Jeonnam | Gyeongbuk | Gyeongnam
Pcs 4 10 2 2 16 10
Facility capacity(m®day)| 66,000 270,700 119,500 60,000 25,040 491,100 500,650
Table 2. Standards for RBF 913l Pearson AFEAS 523519 Th Pearson AMHE

Standard for design of

Item
water supply(2020)

Number of holes per
square meter(hole/m?)

) 10 ~ 20 mm

Limit inflow rate 3cm/sec

20 ~ 30 hole/m*

Diameter of hole(mm
Inflow rate(V)
burial depth(m)

More than 5 m
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Table 3. Status of 48

RBFs in Korea

Item

Standard for design of
water supply(2020)

Average status of 48 locations

Number of holes per square 20 ~ 30 hole/m? 58 hole/m’
meter(hole/m?) (21 ~ 108 hole/m?)
Diameter of hole(mm) 10 ~ 20 mm 24mm

(15 ~ 35mm)

Inflow rate(V) Limit inflow rate 3cm/sec (0.01 2;2 ;I(?l/siil/sec]
. 5m

Burial depth(m) More than 5 m

(1.5 ~ 6m)

The form of a perforated drain pipe

Using concrete, STS winding screen tube

Treatment method for occlusion of
perforated drain pipe

Replacement of filter layer and backwash performed
To secure long-term water intake Reviewing or
expanding the location

Iron and manganese pretreatment

Instead of pretreatment at the intake plant, all
chlorine, rapid filtration, membrane filtration, etc.
are used at the water purification plant

Table 4. Water quality characteristics and improvement rates by source water [average(minimum~maximum)]

RBF River Rating criteria
Vaule Level Value Level (very good)
pH [76'.2[i~0';41)) Ia (i'g[io'g.zo]) Ia 6.5 ~ 8.5
— T S B TR I QT
SS(mg/L) [55 [iz.l774.:)1] Ia (53%340153} | Ia Under 25
atma | b | n | | | e
e ||| | | e

BODL: 22 1.0 mg/L(la), 345> 1.5 mg/L(Ib) 12|
i Wi SS= EE4
mg/L(la)2 YElS Tt S Fd2 5574 1,317
MPN/100 mL(I), 3H42> 14,384 MPN/100 mL(IV)&

vehdth  BAARARE BRe

MPN/100 mL(II), 3}&<4> 2,387 MPN/100 mL(IV)& 1}

ehgtth. pH, BOD 952 & xfol7h

mL)o A B84 1 1,317 MPN/100 mL)7}4] 90%
2.8 mg/l(la), dPH4= 53 AAE & HpAdz $8 Aoz yepygth B
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225 ;122 MPN/100 mLy7HA] 94% A A® & 2
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Ao A Tl M2 A AL Table 63 o]
UEFGT Pearson A s A1 o] Al4=7E 0 o]
02 mgke] 9 w9 W2 S Holw, 7|7t
0.8 o]% 1.0 o]5}e] 79 -9 73k A4S Hol=
Ao 2 A5kt (Table 5)(Selvanathan, et al., 2020). 7}
TE& FHLHAEE AAE T A= S
o] A% 087, EH Wt 0.958E w9 =2
A R SIgich whEol SS 061, BOD -
0.588= &+ W7F e S = S
YeRf L Qlich Fig 19 Z=Z2 AR 7|1e

Table 5. The scale of Pearson correlation coefficient

Scale of correlation
R Value

coefficient

0<r < 0.2 Very low correlation
02<r <04 Low correlation
04 <r <06 Moderate correlation
06 <r <2038 High correlation
08 <1r<1.0 Very high correlation

Table 6. Removal efficiency based on opening ratio(unit: %)

Oraio | B0 | 55 | "y | olforms
0.57 57 89 93 93
0.94 31 72 94 99
1.26 50 99 - -
2.15 85 54 100 98
2.15 54 66 - -
2.36 33 87 69 95
4.32 11 58 89 40
4.32 33 87 69 95
10.39 -13 -57 28 -96
10.39 39 79 -48 -85

Table 7. Table of correlation based on opening ratio
Total
BOD SS coliform F.ecal
group coliforms
Ci‘i‘;{:ﬁiﬂ -0.588 | -0.614 | -0.870** | -0.958**

*%_ Correlation is significant at the 0.01 level (2-tailed).

[e]

S
H= AHel e % 4 QUTH(Table 7, Fig. 1).

5 Mol e FEeHdE4 A AHEL Table
60l A elst3itt. BODA| A& 7H++& 0.57 (BOD A|
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& 1 72%), 1.26 (SS AAL : 99%), 2.15 (SS A AL :
54%, 66%), 2.36 (SS A AL : 87%), 4.32 (SS A AL :
58%, 87%), 10.39 (SS A|7& : -57%, 79%)= =23t
o] Y] oottt T AAES N
£ 057 (FHEAE AAE : 93%), 0.94 (WA
AAL : 94%), 2.15 (AL AAL : 100%), 2.36
(FHE AAE 0 69%), 4.32 (FH G AAE -
89%. 69%) 121 1039 (AL AAE : 28%,
-48%) 2 UEtoH, Jfgo] 2.15¢ o 7P 2
AAES Bt Eddd3++ AAES H+tE
0.57 (LA HAFE AAE : 93%), 0.94 (ELd
At AAE 1 99%), 2.15 (LA AlAE
98%), 2.36 (FUA N AAE : 95%), 432 (¢

pad
y i

OpeningRatio

BOD

Total Coliform
Group

Fecal Coliforms

55
oneyBULEd0 /! ] o @
b L] @ e@g/ o

acge

suLoyoE2d

1]
"]
op
)
223
) [ t
@
dnoJguLoyooewR |\‘
]
a
|
0
[

Fig. 1. Correlate based on opening ratio.
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Aol dAsl 3= Ae & o ok S8 B FAA
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