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Particle Removal in a Rainwater Storage Tank, and Suggestions for

Operation & Design
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Abstract

A rainwater utilization facility consists of its catchment area, treatment facility, storage tank, supply
facility and pipes in general. The rainwater storage tank which occupies the largest area of the facility has
been usually considered quantitatively for determining the storage capacity. Hence, there is little
information on water quality improvement by sedimentation in a rainwater storage tank in operation.

In this study, we measured the rainwater quality in a rainwater storage tank in operation during late
spring and summer, and showed water quality improvement of turbidity removal of 25~46% by
sedimentation in a rainwater storage tank under a fixed water level without inflow and outflow after runoff
ceased.

It is necessary to have a considerable distance between the inlet and outlet of the tank and, if possible,
it is recommended that the design should allow for an effective water depth of over 3 m and supply
rainwater near the water surface. The operation method which increases the retention time by stopping
rainwater supply for insuring low turbidity is recommended when the turbidity of rainwater runoff is high. And
also more efficient operation and maintenance of the rainwater utilization facility is expected through the
tailored design and operation of the facility considering particle removal and behavior.
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Fig. 1. Schematic diagram of rainwater utilization system in

Building 39 at SNU.
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Table 1. Summary of rainwater utilization system in building 39 at SNU

Water consumption (m®day) Catchment area

Tank volume(m®) Retention time (day)

Caichment area (m?)

Roof, garden roof, terrace

60-~90 for toilet

250 <3

3,652
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Aes-ito] AxHo] glojA HIEE Ko7 ¢F  Table 2. Condiions for analysis of rainwater quality in the main
a3, Bl $ET A 452 L 5 gug  PERK
ER = Period Measurements Sampling time
AYAAZE FYHAE 7o) ~adE AR EH e May ~ August 2006 Turbidity, pH, Once in a week
W B AR $URdE oo vE WEFI0HH Temperature or month
(mesh size 0.28mm SY =)ok A3 AFS2002
B(ELWA, 5£9)& AA sttt WEFFI0EE 2 & A2 27) 2o 929 pH 3 22 5%
Aol A el F9H™, AFS20088 2 8k (Table 2).
B A/ FHe] HEe] FYETE A8 AGE HEA7T2oA Ao o FAAM g3 9
o 7t 44 £ trtEd Ao 2FAF & 2006 690l 8L7R ] 389 AT o
zo dlzo] #4597 g0 Aoz ATk 339 2ee D AF@ADS7) 2
FL(13Y) Z-5-FFol 10mm o] 8Hel 2 $-(case 1), @ 4
2.2, MExd W MUY BA7dFTh Fa (3‘”) 5ol 10mm F =] 7
HEAAze £ARMAS 93 20060 5LHEE 8 $H(case2), @ 7ol 300mm o] 42l A $(case 3)
7R 47 R g e 3 g & vy 2 HEY 5: % case 101 14 7FE Esken, case 39
3,400 3,400
Unit: mm
o
L
g 2 - r
3k ~ :
= | =T .
::: P |
=1 Inlet Supply
) T1 T2
P v I A
sampling points according L 1%
to depth
(a) A cross section (b) A plane figure
Fig. 2. Sampling points.
Table 3. Experimental conditions (Particle removal by sedimentation)
Case Sampling period Rainfall Sampling points Intial turbidity in water level
(Retention time) (Antecedent dry day) (Main tank) rainwater tanks (NTU)
1 9 Jun. 20:40~ 6mm TI(1)T2(1) T1(1)11.5 2.45m
10 Jun. 9:10 (2hr) (13days) T2(1) 6.5
2 11 Jul. ~ 15 Jul. 10mm TI(1) T1(2) T1(3) Ti(1)64 3.32m
(100hr) (3days) T2(1) T2(2) T2(3) T2(1) 4.2
3 31 Jul. ~ 4 Aug. over 300mm T1(1) 2.1 3.15m
(105hr) T2(1) 1.4
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Table 4. Analysis of stored rainwater quality

Measurements Devices

Turbidity Turbidimeter (HACH 2100, USA)
pH pH meter (HACH sension 1, USA)
Water temperature pH meter (HACH sension 1, USA)
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TEE FATL 4% F9E RS WHoR &
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Fig. 3. Turbidity of the stored rainwater.
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Fig. 4. pH of the stored rainwater.
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Fig. 8. Turbidity removal rate of T1 and T2 in case 2.
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Table. 5. Comparison of turbidity at T1(1m) and T2(1m) in case 1 and 3

Case 1 Case3
retention time of Ohr  retention time of 12hr  removal rate (%) retention time of Ohr  retention time of 105hr  removal rate (%)
™ 112 8.3 25.8 21 1.3 37.1
T2 6.6 441 365 14 1.0 26.7
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