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Formation of Sedimentation Pool within Irrigation
Reservoirs for Water Quality Improvement
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Abstract

Large quantities of pollutants are washed into reservoirs during storm events. These
pollutants contribute to eutrophication, such as algal blooms and fish kills. This study was
conducted for the purpose of assessing the pollutant removal possibilities of sedimentation
pool formed by deep dredging of a reservolr inlet. Water quality data were collected in the
Masan reservoir, whose inlet has been dredged deep like sedimentation pool.

The average concentration of chemical oxygen demand(COD), toatal nitrogen(T-N) and
total phospherous(T-P) in the deep dredged area were 8.7~20.5mg/ { (COD), 2.0~59mg/ !
(T-N), 017--084mg/ | (T-P), which were 4.9%(COD), 29.0%(T-N) and 448%(T-P)
higher than those of middle part of the reservoir, The texture of sediment in the dredged
area was silty loam, while that of the middle part was sandy clay loam. Organic matter
contents, T-N and T-P of the bottom scil in the dredged area showed higher values than
the middle part of the reservoir. From these results, it was considered the deep dredged
area in the inlet of reservoir might play a key role to settle pollutant particulate.

Based on the result of water quality analysis, deep dredging of the reservoir inlet could
be assessed to reduce T-N and T-P of the reservoir about 65%, 83%. respectively,
However, the effect of the sedimentation pool would be raised if the settled particles
were taken into account in assessing water quality improvement for the reservoir.

Accordingly, dredging of a reservoir inlet to make a shape of sedimentation pool 1s
recommended for water quality improvement of reservorr in the stage of dredging plan.

LM £ Fo FRATE T RULE wUETY ML F
AxAZE TARE 71FELR oF 5B%E AR
T8 vEke AgA R, 1354 2 g3 el I HFe] SR E2 geltt Iy HZ

* g etE geke 7IAE e g, FAYs, B4, ASAY FHA,
* ElERETA FAEAT FAMA TS

oo )BT QAR T sto) 8

_73_



e ars) 4] A4z AllE 20004 14

A oA Aagse Fuldl et A4
mﬂfﬁ‘?ﬂ‘ﬂ AEA 9B ZA Trhale

#x9) o] IA A#ds AL Hold gl
1:.}9

)

#3712 Fle el HAR AW B ¥
o] MAAY o) AFARE AA LA
o, elE A$AY RgFsRA F SN,
ga7)8] WA £ EAE op|AZT oleid
NFedde 54, Ao, Frher) 98 g 9
TE Aty T e gdd 2gys
2g Fole AR WHOR AHAT Bo) o]
S59, oy A, Hay ASRHA HHe
gl F¢ FEA ZEE SHELY 47FE A
fshe 715 gl

T, AFA ] FYstHL Fals 4 2 EE
BE olFEI HI AFAUALe 5 i
= ?’r/’\]'%%%‘a—“i(tramportmg capacity) ] #AE
7t et Al vpeke] EArel ElAg AEARIT
AFA o FY9E EAME E8FHoZ wAe o
& A8 EFFFSEE #FAEAMY QFES AT

2 el ®HEHE Ao iliomr“) HAE ¢l
WeFe Aage x4 A A5 wat g
uoEmE 125%,7 191%,2 275%% = B4
FoFE AR AAZIEL 3 10% Boh 2~38)
AE 2 3 E.om 911:}2’ g BAL AFA
dHT Qom, L%

FYA +ARAE N ARA(R), 2,
AeA 52 ANHS 495 42 A
Basse ¥4 #7132 dPEde ¥4
AAE AR ol A2AF £UE G A5
W HUEE W B PHA Yz 2y
Y ASAz fUde ogEde mSHon A
A-AAY £ 9e B9 D f9%el 23
& AFACE fEsd AFAd HALE AT
g%} BaE 7S 2Y + 9 Ao 4%
2o,

geld & @FeldE AsAelq HHel 23

Bol Yoluhs £ U¥E ZA TAste QA B
9E YT A A%A %wn Aol A= e
& Sopstel A% W) HUFe) FAAE 2
£ gs AT oo

1 CHAF XX 48

AERAFA G oA eRE F9HE  1,776ha,
FARAH ) 566ha, TFHE 2ha, M) 3.037
Amed FHE $EE AFAoihY 98d FAbA
718 AFA) £3E 88HY a2 FHCOD)
84~199mg/ 0, =2 4(T-N) 16~45mg/ L. £
(T-P) 0.05~069mg/ L 24 @ARA712E] F
241 #7718 IVEFE 238t k)
opAbA 2] = ‘g6 ~"97 el Fig, 13 o] &4
Senh AEde fUFE USEEL 2o &
A 6.8m7hA) ‘#’.‘é; 5}939_ a @P‘Tgr% Zhed =

o"*—S zZHA ‘tJr(O]?s} HEoM= A

AF7F A 9 AdE dEA = A
2, HHAAY émqu. ldhaz A, A=
LV 174,000m'e) ™, AR 43 w4Est

HoA

o] Z3(Vy) & 550,000melth mhakA42je] o
Z HUTE 14504,000m/yrelm 100 HE A
A FHETL 1110m/solt” @8y 9=

o
BESES NFOZ AAAY ARATE At
1

She] Ak,



AFA FANAE 98 A4A U AR 24

d

SR ARY

Fig. 1. Water depth of Masan reservoir after dredg-
ing

Y F WL EL(+)20.30

==k T =

N
[

[ig. 2. Schematic section of the sedimentation pool in
Masan Reservoir

Reservor

Sedimentation Pool

2 Z«:?W?do‘ll TEHEAA 1Ime} Az HP—}"E
HE ImelA AEE AFstdd. AAIIE 9
7-'99, 497tA] el H, o]71 7 9o A A ""F’f—i%
ZAS T @ B42 Standard methodsl wWgk
ow, AAe YrFHE ALY, F/EFgF
2 Walkley-black®, T-N, T-P= Kildahl® %
o8 2oy

Vanado malydate®

m, €= 3 o
1. FEEMAT

098, 7.0 2~'99. 4. 10¥el =aksl AHA L A

sAAIE ¥9E Table 13 2ol &
£2& COD 48~152me/ L. T-N 2.8~
122mg/ &, T-P 016~1.12mg/ { o™, AFx el
5 #HAAAY sz @ €2 COD
8.7~205mg/ £, T-N 2.0~59mg/{, T-P 017~
09mg/ L8 X8 EAY AA9 FI59
7Z%E COD 91~204mg/ ¢, T-N 16~45mg/ {,
T-P 009~063mg/ ¢ & e} CODE Fig. 33
Zol FAAXY &g EXE Bgout T-Ni
T-P+= Fig. 4, Fig. 59 Zo] HARET A W}
Bt FAA et A IR S zpolg ¥
&S CODe A% 49%, T-N3 T-Pe 7z
200%, 4.8%% AAHNLH, T-P9 8 o)
7t 7V Ak
97. 74 wHAALR FUEAH AheA A
AE=ANEYS BYW COD 72~370mg/ ¢, T-N
0.7~161me/ ¢, T-P 016~21lmg/ (2 ¥UAS
LrER T Table-19] Jebd §3d8bd9 COD=
FeA ZAEBEG W ARt ok T-N#
T-PE F$A ZARe) B d9uct 52
°2 v, o) CODS| A BHAl &
SR8l SAZ f71%0) 47 eigsTl 2
£0) A FlE aFHo) o) 7180 &
oﬂ S AsE whde) T-N# T-PY Agine
Ae)2 o)%H] Wi dehd @goz Az
o olsh e WHLE Fig 3~59 7o #9
Mol CODE AABG W B2F Hol:

i

ob ox 4

Z g P.L‘ e i

FgEtde T-N3 T-PE AdA Kot A
=% £XE yehliz Z8E Hogg.
25.0
20.0 _ Y Tinflow L L
! —+— sedimentation poal
.y —1— muddle af reservoir
5 150 - o
5 s
o 100 -, o
[+ g o
5.0 o g
00 . . ,
98.7/2 715 8/10 9/4 /23 10/20 11/28 $9.3/26 4/1Q

date

Fig. 3. Seasonal variations of COD at inflow stream,
sedimentation pool and middle part of reservoir

_75_



SF=F e A A2 AlE

20004 1€

Table 1. Results of water quality analysis

in the Masan reservoir

f;;ités e date og7s2| 715 | 8/10 | 924 | 9/23 | 10720 | 11/28 | 993726 | 4/10 | Ave.
mnflow (mg/ 1) 152 1 79 | 144 | 96 | 48 7.1 53 97 145 9.8

sedimenta- | A;(mg/ 1) | 128 | 152 | 125 | 86 | 126 | 111 9.0 11.4 168 | 123

tion An(mg/ 1) | 136 | 180 | 284 | 100 | 144 8.3 8.4 9.6 154 140

pool An(mg/ 1)} 132 | 166 | 205 9.8 135 97 8.7 10.5 16.1 13.2

CoD mddle Bilmg/ )| 126 | 110 | 178 | 180 | 132 104 94 36 118 126
part of | Bymg/1)| 128 | 98 [ 230|128 [ 120 | 104 | 88 | 98 | 122 | 124

reservoir | Bm(mg/ )] 12.7 | 104 | 204 | 154 | 126 104 91 97 12,0 125

Ri(%) 16 276 | -424 | -875 48 6.3 -44 15.8 298 | -25

R(1) Ry (%) 50 | 456 | 190 | -280 167 | -253 | -48 | -21 | 208 | 115

R..(%) 38 | 373 02 |-571] 67 | -72 | 46 | 76 | 255 | 49

inflow (me/ /) 56 4.8 34 28 4.1 122 50 54 8.4 5.7

cedimenta- | A (mg/ )| 51 | 38 | 41 | L7 | 21 | 60 | 38 | 38 | 46 | 39

ton | Amg/1)| 58 | 48 | 38 | 23 | 22| 59 | 43 | 35 | 58 | 43

ool | An(mes )] 54 | 43 [ 40 ] 20 122 | 59 | 40 | 36 | 52 | 4l

middle Bi(mg/t)| 27 33 3.2 2.1 15 45 2.0 24 3.7 28

T-N part of Bolmg/ 1) | 28 36 | 38 | 20 17 44 2.5 2.7 3.1 29
reservoir | Bmimg/ )| 28 351 35 ) 20 ) 16 45 23 26 34 29

R1(%) 466 | 129 | 222 | -248| 313 245 459 36.1 18.6 270

R(D) R,(%) | 508 | 264 | 08 | 157 | 217 | 249 | 424 | 227 | 462 | 308

Rm(%) 489 ) 204 ) 119 -12 ) 264 247 441 29.7 340 29.0

inflow (mg/!) 112 | 029 | 052 | 0.20 | 0.22 0.18 018 0.16 041 0.42

sedimenta- | A(mg/ )| 072 | 028 | 058 [ 018 [ 030 [ 020 | 009 | 017 | 020 | 031

ton | As(mes1)| 096 | 074 [ 134 | 024|025 | 017 | 022 | 017 | 026 | 048

ool | Am(mgs )] 084 | 051 086 [ 021 | 028 | 019 | 021 | 017 | 023 | 040

mddle | Bu(me/ 1) | 024 | 012 1025 [ 020 [ 022 ] 017 | 009 | 010 | 011 | 017

P part of |Bp(mgs/ 1) | 025 | 031 | 1.01 [ 020 [ 021 | 0.8 | .09 | 011 | 011 | 027
reservoir | Bu(mg/ 1) | 0.25 | 021 | 0.63 | 020 | 021 | 018 | 009 | 011 | 011 | 022

R1(%) 66.1 | 58.0 | 566 | -14.0| 2589 16.7 554 405 455 46.7

R(D) R,(%) | 742 | 584 | 245 | 160 | 189 | -65 | 604 | 387 | 569 | 435

Ru(%) 707 | 58.2 | 342 | 33 | 227 6.2 58.0 39.6 92.0 | 448

* R(i) 18 difference in concentrations between sedimentation pool(A) and muddle part of reservor(B). R(1) = (Ai-Bi)/A1x 100(%)

* Subscript 1 represents sampling point at  lm below water surface
* Subseript 2 represents samphing poml  at lm over reservoir bottom

* Subscript m represents lhe average value of sampling 1 and 2
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Table 2. Physical and chemical properties of sediments(’99. 3)

_ Mechanical composition Organic matter TN rp
Site sand silt clay Soll contents
o mg/kg mg/kg
% % % texture %
sadimenlation pool 25 60 15 SiL 45 3,035 1,379
iddl t of
miadie part o 49 27 24 SCL 3.7 2.701 1,051
IESErVOIr
14.0 g 2AE e vk FAKS M 5
12.0 _4'“-] i R Ay BHH AHAAZ sand 25%. st
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Fig. 4. Seasonal variations of T-N concentration at
inflow stream, sedimentation pool and middle
part of reservoir
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Fig. 5. Seasonal variations of T-P concentration at

inflow stream, sedimentation pool and middle
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Table 3. Water quality of inlet and middle part of the Masan reservoir before dredging

COD(mg/ 1) T-N(mg/ 1) T-F(mg/ 1)
Date | | a-B)y/ax | inlet | middle | (A-B)/AX | nlet -B)/A X
inlet(A) |mddle(B) 100(%) (A) (B) ( 100()%) (A) muddle{B) (.AIOO()%)
‘95, 6 7.5 8.9 -18.7 1.120 1.344 -20.0 0.122 n111 9.0
95. 9 75 8.7 -16.0 0.896 0.672 25.0 0.154 0.141 84
95,11 53 4.8 8.0 0.784 0.952 -214 0.091 0.093 -2.2
Average 6.8 75 -8.6 0.933 0.989 =55 0.122 0.115 7.6
Table 4, Water quality of inlet and middle part of fresh water lakes
COD(mg/ 1) T-N(mg/ 1) T-Plmg/ 1)
Lake Date | nlet | middle | (A-B)/A | inlet | middle | (A-B)/A | inlet | middle [ (A-B)/A
(A) (B) x100(%) | (A) (B) x100(%) | (A) (B) x100(%)
Kumgang 96, 4 6.500 6.700 -3.1 2.8 2.0 282 0.14 0.10 286
‘96, 6 | 4.800 | 5400 ~10.2 07 0.8 -8.3 0.07 0.08 -14.3
096. 9 5.800 5,600 3.4 1.0 11 -6.0 0.09 0.08 111
06.11 6.700 6.600 1.5 1.2 15 -239 (.10 0.09 10.0
97, 3 9.900 9.600 3.0 3.4 32 3.3 0.17 013 231
976 | 6800 | 7000 -2.9 11 13 -20.0 0.09 0.09 7.4
'97. 9 8.500 7.400 12.9 0.9 08 6.3 0.16 0.09 42.3
'97.11 9.200 7.100 228 1.3 08 417 0.08 0.01 86.6
Average 7288 6.925 3.4 1.6 14 26 0.11 0.08 244
Yungsan 96, 5 6.700 8.700 -29.9 0.7 09 -20.6 0.06 0.06 12.5
96, 9 8.500 | 11.400 -34.1 0.8 14 -66.7 0.07 0.10 -41.4
9611 | 5100 | 7.100 -39.2 0.8 1.2 -40.0 0.08 0.06 15.8
97, 4 6.400 7.600 -18.3 22 31 -38.9 0.10 015 -49.0
97, 7 6.000 7.000 -16.7 20 1.0 50.0 0.11 0.13 -20.6
97. 9 5.200 5.800 -115 0.6 0.6 -10.0 0.07 0.09 -26.1
'97.11 4.500 4.700 -4.4 0.3 0.3 0.0 0.01 0.02 -100.0
Average 6.057 7.471 -22.1 1.1 12 -18.0 0.07 0.08 -298
Haenam '96. 6 | 9.600 | 9.400 21 2.5 4.7 -86 7 0.12 0.13 -6.5
"96. 9 | 10.300 | 9.000 126 0.8 0.8 12.5 0.12 0.11 100
9611 | 7.100 | 7.300 -2.8 0.7 0.7 0.0 0.09 0.08 14.6
'97. 4 | 8.400 | 8700 =36 09 0.8 6.3 0.04 0.03 13.5
'97. 6 | 11,300 | 9.000 20.4 2.7 20 271 0.21 0.11 48.6
97. 8 £.300 | 10.000 -58.7 0.6 08 -36.4 0,08 0.10 -20.7
9711 | 9.000 | 6.800 24.4 0.9 0.8 2.0 009 | 008 174
Average 8.857 | 8600 -0.8 13 15 -10.7 0.11 0.09 11.0
A;r-g::}ge 62 87 18
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Table 5. Efficiency (%) of water quality improvement in Masan Reservoir

o e | gsr2 | 715 | 810 | 974 | 9/23 | 10/20 | 11728 |99.3/26| 4/10 | Average
E(mg/ ! ) 127 | 113 [197 | 145 | 127 | 104 | 91 | 98 |127 126
COD | S(me/1) 127 | 104 [204 [154 | 126 | 104 | 91 | 97 |120 125
R(%) - 80 |35 [ 65 | 06 | 01 [-04 | 21 | 58 0.3
E(mg/ ) 32 | 36 | 36 | 20 | 17| 47 [ 25 | 28 | 37 3.1
T-N | S(mg/!) 28 | 35 | 35 | 20| 16 | 45 | 23 [ 26 | 34 2.9
R(%) 125 | 27 | 27 | - 59 | 43 | 80 | 71 | 81 65
E(meg/ ! ) 033 | 024¢] 065| 020] o023] o018 011] o012 013 0.24
T-P | S(mg/!) 025 | 021 063| 020 o021 018| 009 o011 | o011 0.22
R(%) 242 | 125 | 31 | - 87 | - [182 | 83 | 154 83
Remarks E @ Estimation of water quality by Eq.(1)

S @ Water quality surveved in the middle of reservorr

R (E-S)/E*100(%)
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