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Inflow of Nutrients in Lake Koyamaike
by
Masanori MICHIUE*!, Osamu HINOKIDANI*? and Keiji Boku*?

*1Department of Civil Engineering
*2Nikken Gijutsu Consultant

In lake koyamaike, lake water contains a lot of nutrients such as Nitrogen or
Phosphorus, so phytoplankton blooms sometimes appear in summer season. This
phenmenon might be caused by drained water from agricultural farms or houses in
lake koyamaike.

Therefore, in this paper, water qualities of 14 rivers which inflow in lake koyamai-
ke are investigatied, and inflow rate of sevaral nutrients are considered. And the

quality of water which is contained into bed material(mud) in the lake is also inves-

tigated, then the amount of nutrient eluted from the mud is evaluated by experiments.
Finally, the characteristics of budget of nutrients are discussed.

Key words : lake, water quality, nutrients, elution from mud
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Fig.1 Lake Koyamaike and inflow rivers.
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Fig.2 Water quality of inflow rivers.
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Fig.2 Water quality of inflow rivers.

(2) NOs—N, NO,—N
NO;—N, NO,~NWRNH,- Niclb~EFPa<.
ih, BEFLRFOBEVEHEVALNED - T,
(83) PO.,~P
BEAERBENST, BRKTO0. 75ppmTH 7o
(4) T—-N. T-P
T-NRTEBRITCBEEBENS B >TWER, F
HiZftiibEDAONT, BIERBEETHS, LhLE
Bo, R CREBBRD OGPV KRES R -TWB L
Bbihrd,
T-PROVWTE, BRY PR LAERBIhAEL
Slefed, BEAEHRY Y ThaLEILOoNDS, .
BEE P RES, WANVORBENSER LSV &
bbb,

3-2 HAHEROHE

ERBAK. BIRECRELELEA T4 7y — 21T » 1o
MEFEB G, KEBCHEDOH 2 ERERIEHE (NH, - N,
NO.~N., NO;—-N., PO,-P) Ths, ERRiz. K
—8IRTE &8 Tens BT L ZEN DI 0endT 2 Y
VEBIE, SV TERLTEREESE ScnicBnT.
KBEHOF - B WHERHKE 301 ANTIT- 2o E7.
BRREOERRIERV ZAERBATEEICE-TDO
EH SppmifR o TIT » Foo KERIFEIREYIZ 1 B £
E s HEME L. — B ORAKIEH Somg & Lo ¥/,
ERWKBOWELZRLDICERERN (W1 0°C) &
fEREN ($12 0°C) TIT -1,

3-3 EHRERRUER

9., ThZhor —-20KE, DO. p HOBRN
LR -3 IKRT, WARBRBEELLYy—22, 4
TiE. DODEENIZE3. 9ppmlAT2E-THO.
BEREARLTWS, £/, Y— 21, 3 RIFGEIKME
KERELTED. B b2 oMFRbhs, pHiCo
W, PR BTCHHB P HS., 0 DEHKEMALT
WBH, BHEELEPPELR->TE D, ERETH
ERIFSKETHDPHGE., 5. BXKRETREPHT. ©
BET. BERKBOBABPPERE LTV 5,
KBIRBWTER, ¥~ 21+ 2 (EBRERN) T
BHEOENBOB, r—23 -4 (HEEERN) CRIERHM
D1 0 CHh o1 8 CETRARES R > T3,
H-4@3&7r -2 & EE. TEONH,— N O]
ELERLAEGDOTH S, 9. 1 20T coON%ES



104

EEER -8 WA BRI B0 3 SR AR R BT s

Table 2 Quality of water contained into mud.
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T-P 1.80(|4.80(1.80({0.00(8.70]|1.20
(Bhz: p pm)
=818
9AsH 118258
i g TR ] PR TR
NH~N [4.50|5.50(10.5]|1.50]|1.75]|3.00
NO,-N |0.50f0.10{0.15|0.00(0.00]|0.00
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Fig.3 Equipment of

elution test.
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Table 3 Experimental conditions.

CASE 1
£88E (hr) 0 5 10 48 | 120
K& (°C) 9.8 9.7 [9.5 [9.2 |6.4
pH 5.07{5.63[5.70|5.70}6.66
Do (ppm) 9.4 [9.9 [9.9 |9.4 |9.9
LASE 2
HEiBEEM (hr) 0 5 10 48 {120
K& (°C) 9.8 9.4 19.4 9.0 |8.2
PH 5.07(6.37(6.52/7.08(7.08
Do (ppm) 3.0 |3.6 [3.5 |3.1 [40
(ppm) | Jg
0.3
O —@®CASE]
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0.2 L @& --®CASE3
@-—--@CASE4

(ppm) T B
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12 (D

CASE 3
BB (hr) 0 5 10 48 | 120
K& (C) 9.8 |13.3|15.2|17.817.2
pH 5.07(5.43)5.4916.12]5.50
Do (ppm) 9.4 [10.0]10.2[10.3]10.0
CASE 4
£ (hr) 0 5 10 48 | 120
K& (°C) 9.8 |14.3]15.9118.2117.8
pH 5.07[6.57|6.88(7.13(7.33
Do (ppm) 2.8 |8.0 |2.7 |3.4 {3.6
(ppm) } Fg
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Fig.4 Time variation of concentration of NH.-N.
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: Table 5
Table 4 Water quality at the end of test.

R D WL 5 B SR S R R 2 e

Quality of water contained into mud at the

initial condition and the end of test.

CASE]l [CASE2 [CASE3 [CASE4 &Kie | NHo-N NOa N N0 ¥ bIXN N PO~P T cop
T-N §0.411(0.762{0.505}0.75¢0 ® KW 3.42/1.40710.08(0.30(1.78(6.0510.70}21.6|11.8
t-p l0.024]0.156]0.0720. 000 CASE1|3.25/0.90(0.06[0.20[1.16/4.48|0.20[2.64]9.55
CASE2(3.11]{1.10(0.20}0.00]1.20)4,84|0,40]11.3|6.15

COD |0.325(0.360{0.180(0.460
CASE3}3.00(1.00})0,.20]|0.00|1.20(|4.84|0.30|2.76|9.655

& B (11.00(12.00{ 6.00 18,00
CASE4|[3.11]|0.80]0.20])0,.20[|2.20(|4.72]0.50|7.92{17.3
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Table 6 Water quality of rain. Table 7 Involved nutrients in lake water
NH(~N 10.020 48 | sA | 68 | 78 | 8A | 98 | 108 | 118 | 128
NO,—N | 0. 001 DIN | LT 2.74 2.18 5.63 2.08 116 2.10 2.03 6.72
NO,-N |0. 150 T~N | 800 1| 1m4s | oamss | 1501 | 1406 | 15.30 | 1689 | 1812
T—N 0.387 PO~P| 0.3 0.19 0.02 0.21 0.02 | 012 | 010 0.08 0.12
PO.~P |0.000 T-P | Loz 2.26 .15 TR R 3.46 2.82 3.15 L1
.53 46.19 . . ) . . . .
7 5. 060 cop 175.06 | 551.20 | 76.10 | 85.84 | s0.26 | 18.52 | 68.51
(Bfr: ton/8)
cop 0.480
(Biff : ppm)
Fin® & Lo VBRI EDS, YT v P viRLBERFERRET

BEE=#KTORXBIEREXBLBONKE

BonfERER-TILRT,

4-2 REENX
rRoFEEEEERL. ERBILET - ARNORERE
HRE2ER -8Rt RPOBRFERILRAFRIBY
BHIAELOETH %o B & L THNONMAERERR %
REELHBEERLT VWS, . FEXEHOBAOD
BHRELERA S, RWXEELTUTOAETE
E Lo

IR = WA B + I — i — AL

(1) DIN
EF.MYT I 2 ORBHTH HEBERE
(DIN) OARRBHENIEA5L, AW TRALA
HREANBAAREBIKRE, Bfic X 2 B8RPV
Clbhh b, BHAMR., AHERIVEELLGD
T, NH,~ NOBAHBI LB 6D TH 5, KIS DHEH
REEMBKFOBEECREL, SEORIETHS M
o, NH,~NREZLHGREZRTEPO. ThH
WCEBH > CHREAERGEFICREBEEZRL TV S,
ZOBBMINFEAERRONS FRELZ - TWa, »
i, UXEE2HZELTCOATHEROEMEERLTY
Bo CONFEDT I KA. DI NKBELTREN
Ty b vickBER. BB RECL2AHRER
LTWaH, 20BEM 7S5 2 P vEBEELFILT

bBrEELZONB,

(2) T-N

T, MARNBICBELTA%&D I N, FHA
HREMNFBAAFRBEEVWCESbh b, 2 EILNE
#hHBHE, DINE, EEZEZERLTVS, CHhid,
W75 v b vdthoEMICBERSh 2B EEY T 5
Yo b UBEALACHBLLBEBEBELTCBD, TOD
EMEHBBRAREBRENIRESC L > TV,

(8) PO4-P

£, AHTRBE. BAEPBWI o, HREAR
RADD LT >TWVB, D&, INKERBBETH.
OABETARBEARRLTYE, COBRRREERON
RS ETORAAHBSIE WO TH S, KFRAT
. BEEMBMANOEBENIZEAEEDL - LD IKBELA
HEEBLAD LB, EY 7S5 v 7 b YOEBEREBRE
kT 3L, PIBREOBRHNAFRENS IO LED
N, SROBHEETH %0

(4) T-P
BRTRPO,~PEEBREAIICXZRANEHRIRO
FERELB->TVWD, WEETH. MR OEEBHIE
FIRTHRKERAMEERL, 8 HEKEBEMERL
TWb, CORRLTHRBHEENLCEEIEBBRAL
TOWRWIEBFERTH D, BHEFL L THhRVOR
BRALTVWE EEZ LN B,

5 BbDi

AWFEcR. BB 2 BRARNOKEZEHML.
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Table 8 Budget of nutrients.

D I NRFR D AN

PO~ PEFROAZUGE

48 | 5H 68 | 7R | 84 9A [10A}1181128

45 58 68 7R 8A 9K (10A|11A|12A8

A 457 ) 88 [ o4 | g | 287 | 2% ] s.84 | s | 19
WA

=22 BE 1017 | 010 { 0.23 ] 0,27 {003 [ 010 [ 018 | 017 | 026

-5 .58 1756 1 2047} 22.95 [ 23.81( 2040 1752 13.14 10.82

A 0.2t 0.02 0.11 0.1% 0.01 0.05 0.10 0.08 0.08

-to] MM | 0.00 | 0.00 | 0.00 | 0.00 | 0,00 { 0.00 | 0.00 { 0.00 | 6.00

o) 0.00 0.00 0.00 0. 00 0.00 0.00 8.00 0.00 0.00

e WUKHIH | -0.38 [~0.85 |-0.65 |-2.88 |~0,2¢ |-0.15 [~0.68 {~0.45 |-2.2¢
(@

P | BPRE [ ~0.07 [-0.02 |-0.01 |~0.61 | 0.00. |-0.00 [-0.02 [~0.02 |0.04

b-to] CHRHD [(0.20) | (7.80) | (2.80) | (3.40) | {1.18) | (3.41) | (341} | (3.41) | (4.80) poto) CORED | (0.29) | (2.92) | (2.80) | (.41 [ (1.18) | (3.41) | (3.42) | G3oa1) | (480
BERE 1.9 | 2085 | 2703 2803 | 26,03 2425 22.87 | 18.12 15.80 BERE 0.21 | 0.00 | 0.10 | 0,08 { 0.00 | 0.04 | 0.08 | 0.07 | 0.02
B +1.00 (~0.56 | 4045 |-4.58 |-0.89 [+1.54 [-0.57 |+4.68 et <012 [-0.17 [30.19 §~0.19 [+0.10 {~0.02 |~0.62 |+0.04
() (LT [ (270 | (2.18) | (6.69) | €2.05) | (1.16) | (2.70) | 2.03) | (5. 72) 225 9) (0.31) § €0.19) | (0.02) J (0. 21) | (0.02) [ (0.12) | (0. 10) | (0. 08) | (0.12)
X +19.85 [ +27.65 [ 424, 58 [ +30. 61 { +25. 14 {421.33 (418,79 | 12,11 Lis3 +0.12 [ 40.27 |-0.11 [+0.20 {~0.06 [+0.10 [+0.09 |-0.02

BE pow (B2 | 08 [ 1ns | sos | e 20s | e | o o160 | 120

W ppa (HiPREED) S5 | 13.5 1503 § 1319 243 | 169 { 16.0 | 169 | 120

Bfr: ton/H)

T — NEFRO A MG

4 A 5A 68 7R 8F 9R |10F}t118 (1258

(BYr: ton/H)

T~ PAFROABURE

WA 472 1 3.88 | 910 | 9.82 | 2.96 | 350 | .04 | 6.35 |10.82

48 $A 868 TR 8A $A {10B 118|128

1o (-5 0. 38 0.22 0.5t 0. 61 0.21 0.22 0.44 0. 40 0.58

B 14,83 [ 1756 ( 20.47 [ 22,954 23.81 | 2140 17.52] 13. 14 10.82

M| BAKBRS [-1.99 (-1d6 [-5.16 [-10.13[-1.78 (=176 |-3.85 |-3.84 |-5.03-
p=tc) ) [(0.29) | (1.92) § (280 | Goar) | (119) | 841 [ (@40 | 434D { (e s0)

BEA | 0.5 | 0.3 | 127 | 164 | 0.68 | 0.58 | 1.18 | 116 | 2.58
HA
-t Bef | 006 [ 008 | 0.08 | 0.09 | 0.00 | 0.03 | 0.07 | 0.06 | 0.00

#H 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00

et BIKIEL [-0.88 |-0.29 {~0.93 1-5.19 |~0.57 |-0.43 |-0.71 |-0.85 |-1.04
=) CRUD | (0.28) | (7.92) | (2.84) | (3.40) | (1.18) | (3.42) | 3. 41) | (8.41) | (4. 80)

AFTRE 1719 | 20.20 | 2492 23.2¢) 25.19 23.36 | 2124 1605 | 16,18
EEE(L 4234 (46,09 [411.41 [-13.83 [-0.95 |+1.24 [+1.59 |51.23
SR (8.00) { (11.8) | (17.0) [ (25.8) | (25.0) [ (1) | (15.3) | (06.9) | (18.1)

X 41786 [ 415,83 1 411,83 1420.02 1 424,38 §+10,90 | +14. 45 | 414,35

BERE ~0.25 ] 0.12 | 0.42 |-3.46 | 0.31 | 0.38 | 0.5¢ | 0.81 | 1.63
L “176 140.88 411,63 1-9.99 f-1.33 [-0.64 |40.83 [-0.64
(BTFR) (402) | (2.26) | (3.15) | (14.8) | (4. 79) | (3.48) | (2.82) | (3.95) | (3.11)

BE ppa (BIRAED 8.5 | 135 | 50.3 | 13L.8f 243 | 169 [ 160 | 169 | 120

wx +1.88 | -0.47 {-15.23 1+10.10 [+1.51 |+1.18 [-0.56 |42.27

(Bitr: ton/B)

FRIEOHINKABHMEBEEZTMT 2L & bic, KE» D
OEMEHRE*ERAOCKRE L. #ilibc s 2558
WZOBBc>WTHL IR Lo AW THL NS
EEBHVTBELUTOLES TH B,

(1) HREEHCEL TR, KE> S0HKkSope
Ty REFBOTEM» SHAT2ANOHBRBIK &
VWA, EERCELTRAEEHKS L BENKE0RE
BEBIFLLAR>TWB, 72, BEHho 2 wa)lcit,
BHH o5, 6 HRlESTbhaio, BE - AE
BT 2 HERED SR,

(2) EREB/KDORBEEEFCELTE, EXTR)
NH,—-NBERSTH 0. KBIH LcEE i ZEE
ERTIENDPE 1o . VVTRERY v BIK
BTHD, BEY VRBEACREBENTI L - o

(3) ERDPSOXBHOBHEROKR. SHOER
HBHTRKEB LUVBAERAZOHEIIS Shd, EBR
KBEOPWCNH, - NOBEUBHEETH L bbb -
Too Efo, TORBRER» STARICH T 2 HBIEHKK %2

M ppa (R3pessss) 9.5 | 13.5 | 50.3 | 131.9) 243 | 16.8 | 16.0 | 168 | 12.0

(B2 ton/K)

FEf L. 8. 5x107* (m?/Day) 2B /0

(4) WAFNAGR. ERD» 5> DEHEANE & #kK
OEFREMR S SElic B 3 XBIEINE 2R
LHR, FERTREAAFT L CABAamE» A
HMABHOIMERET, BAHAWOBESKE W &0
Boohf, g, VrycBELTH., AINKARKES
DTREZoRFEOHMERHEcx#, BEAKEE
BY2LEUENH 2 EMb 1,

(6) BlEokdie, MlihoBEKED >OBREED
HESLRDKREVCIEBTRANLE, EROHHE MY
WTHFMICRBE-TWBIEbEL LN, 5%, AH
RBOF S5 VEERRGEERAST 2 & bic, &
BOBHAENEZERLZEREZTV., BHATEST
s s BEREBEELONG,



