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A CASE STUDY ON WATER POLLUTION CONTROL LFFECTS OF A CONSTRUCTED FEEDING PLACE
SYSTEM IN LAKE IZUNUMA (The 3rd Report)

LAEURER, &K B Bl g
Keijiro ENARI*, Jun SUZUKI*¥, Tomohiro SUGIYAMA®
Leley R, {2 ARAHE .
Toru SIBASAKI**, Hisao SASAKI***,

ABSTRACT; Lake Izunuma is a famous place for the coming of migrating flying swans. But
the leftovers of foods which were fed to the waterbirds and their droppings are one of the
causes of water pollution.

In order to prevent water pollution of Lake Izunuma, a feeding place system was constructed
near the lake. It was reported in the previous reports that a build-up of pollutants were
found in the feeding pond and the purification rates of 0.13 mg/l/day COD, 1.05X1072 mg/l/day
T-N and 0.53X107® mg/1/day T-P were obtained in a plant, Zizania latifolia, field (constructed

wetland).
In this paper, the results which obtained in the second year study were reported and as
follows.

1. The purification rates of 1.2~1.3 X107% mg/1/day T-N and 0.68~1.03X10"* mg/l/day T-P
were obtained in a plant field (constructed wetland). These were larger than those of
first year. These will be caused by the larger growth of the plant. On the other
hand, the purification rate of COD was almost same to that of first year.

2. The unit loading factors of 5.30 g/swan-day T-COD and 0.49 g/swan-day T-TN due to the
coming of migrating flying swans were obtained.
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1, Hidic
—WELE, WEE L PERICHRES MBS 2T LOBEL 205 27 LAOFETEANOE B AT HIHER
IZonT, #ELTERE, £9, —HEE, DAFLEBRTIHRERICERINEEEDERONEN D,
1>—fy@mcmﬁuﬁ~%¢3ﬁ)6;&@<t%®&ﬂ%gﬂmmmﬂwujmmﬁ
FHIBRIRN S oL ERELEY . 2L T, HERZOBE LEKEROKOELLE, OEOREM
%T&é?:%%ﬂ%bfﬁavb&%ﬁ&tﬁ%%ﬁ*b”\72%%ﬂ%bfﬁm/17AT&7ﬁm
ROEDLBREOBOEEEERE, (9246 A~118)

COD 0. 130, T-N:1. 05X10°%, T—P:0. 527X10°%, (mg/1./H)
L#L\:@W&ﬁﬁu\ﬁ%&ﬂ%bt%*ﬂ@t%?é%@ﬁ%&%ﬁbfﬁ&U&é&ET%U\
ARSI L EE A LN ok, ZOMGE LT, YIEOEFL2AELTEILICES T, Z0B{HE
BERESTLILNHTSH S Z L ZIGHLE, )

AIEL, WEE (9346 A~118) Oo{bHOBEEICHET I HEER L, 8o HRICUEBEE
DKDOKBEREKS =Lt (924FEIIA~ 93483 A) OFicOWT, HIELERBLEDDTH S,

2. FOHORBN L RERSTRGEI Y 27 1

BEFR Y TN LD, FERENEEFDICMNEL TEY . SEMICIIEYHBIE EEST Z L A% ViR
DIRTH D L WHFHELEEN S, FEBREINIFavE, A - ATEORRM L LTRSS hfmsrBe
LTnd, oRFEMAVE2ODBERTEOBELZBHOOHEH T, LY —IEHBRIEERTH LR
@?u\m%w&éﬁﬁ%ﬁéiérwm&aw%ﬁ#ﬁbnrméo_wxaaﬁﬁﬁb%aé& Eis)
BANOKBEORFE G SHBHWMTEIEDEEIHND,

KEOFERIL, ot P ROy L ENEBaAR LA, LMoARL LTEgLE

* WAL KRZ L ART SR
Department of Civil Engineering, Tohoku Institute of Technology
XX OIRTE, BREFEILHEEF T HEEB
*ok  FEH - REREESHE
The Izunuma - Uchinuma Conservation Foundation
Xk ok EIRBFRBREE V4 — (BE, BRET/KEA)

Miyagi Prefectural Institute of Public Health and Environment




BOBHDLB2TND, 2O, KEREICLD2FEBHAROHINE BEHEOBME LT, HBEHEH{LHD
5D 2 F LR EROBHCERES NE,

EHH S A F L OMEE R — LITRT, AV AFLDRS WRHEOIMNE, B TNz T T
B DOFREBNC Lo D, MBI, KBOIRKS — X VKB EE Y| MV TRbNE AR Y T
5, fE0 T, HOBEY PRKBOPHIMAZ OMIC A S hEMSND 2 Lich D, HLHIE, ZOHEHLE
MK ZELT 2EHIC, TITTLOSEYEFEL, FRIEBIC L 2RI TORRTHE, *
ULCRIEDMTERE, NI Fadntle UTHBFXINE, DEY, TITLWEMERHBLT, BHL
R OKOBEE Y, EELEVIEERDS —X NI FauR OB UTHATL 0D E
BAREFERT L ZEAZOHEHI AT LATEHERZEZRLTHS,

3. vaT¥ DIKE; ~ ® 070
F (L O KL LA S 7 7 F
Sos 5:%}&%?"%%%@ (K % L ®N
5 R Al Lo % T O~
WA LT, FHER. 6 A2H ICHIES i L Cliok L HEakRmmes 7 (Tae)
TWHOT, SHEHIERYS 1 4 AR, #HKoHEd E—1 BHE#YAFL
 BIELBRLZ LIRS, £, 8BOLAICKD
ANVERE 22T, 22T, 54 VARS8 A |
EHETESE A, 88 LS TaETE

FHIHELT, DBOEBTEIMEL TWD, (M) oD (Mn) OsRBZEHE (212D
HLEICH T v ITORMSTIE. 3BT ( 20r
L 1~3) L4 AT (BLE4. 5) IC4 D GOD iMn3

FTTabNTWS, FEREEA SN,
AEEHE CRATT . ZETH60008k (B 18,/ m
2) THb,

3. 2 FAEHE

oKk, SIS H2THAS 8 AL HE TIC
8|, BUMA S L0 11A0H oM
128, B—1i1RUE, H{EE1~5 0 5#ET

15+

COD(MN )&
—
o
T

%3
T

ﬁ‘&‘fbﬂlf:o 7=, MELHL oHbE T, K, K o 55 a0 50 80 (8>
HEPEL =, (57200 (69>  (6/30) (/18)  (8/T)
KEWEEFEBE, LTob0THD, SBEYY
T—CODMn, D—CODMn, T—CODCr, H—2 #{EBICSTACODMOKREZRL (5 1H)
D_CODCF, TOC, SS, DH, T_TN, (mg)
D—TN, NH4—N, NO2—N, NO3—N, 20 H{EHAICHITECODMOKREZEIL
T—TP, D-TP, PO4—P, C1{HL. o~T-COD (Mn)
T2 1 o ) | -3 0++D—COD (Mn})
3. 3 HELER 5 (5 11 34)
(1) EesrmEiEs (COD) %k a
T—, D—CODIWRROEHELEK~2, | O
3IRT, &b, ZIZTORER. HBCHEA
Eﬁ%%@%%ﬁ%émng\it#mEIN' ol T ——S——5——6—T30 < B>
SnEHECREOHENES ok, (878> ¢ ¢ y
%%Li%ﬂ%%i}zié)btfﬁf?f@ﬁ iy }:“9"50 9/17> ) 10/27 {12/6>
SRR
(/1> (L RICH TS C ODMOBEL
25 RR R e/ S {LmIc 155 C O DInDREL L
o=—T—COD (M
oo b-D-GOD (Mn) wl -5 o 02530 tn)
S S (35 1 38)
~ ] I e " vaneO E 15
o 1o o E o
8 | @_4 o O oy
O o
% 20 40 60 80 (8D 0
(5720 {6/9) (6/30) [§Zat:)] 8/7 0 20 40 60 80 100 120 <82
BT 878> 9/17) 10727 (12/6)
BB




, & R ORBAE (N 1D 2.5 BRORMI(E (H2ID

20 <8O

B> T
(12/6)

— - | - g

{6/8> (_6/30) {7/18) (8/7) (8/8) 9/17) {10/27)
2B E P =T

HM—6 SEHECHSTIBROBEZL (F1M) ®-7 ECHITIZREORITL B

1]
(5/20)

(mg) (mg)

0. 15[_ U DR E (E1ID 0. 15( U DR RZE (E2HA)
[ P RS &8 U E8U s
SR s By o
38 P 3ty

0 . ) i o
o 20 a0 60 g0 (83> a0 60 80 100 120 <B©
(57200  (6/9) <6/30) (7/18)  (8/D) CIELH Qo0/27 €12/6)
SHME STLMENY

M-8 FtECETRZUVORELE B m—9 BMLECHETIU>ORETE (EIH)

FEIHCEPPARELEHARSN, FIHTEAIREFNRSNE, AL LTIRES S EMEA
NRDOOLNE, 2B, CLEREZLTRLEONR -4, 5THs, RELLOGEE. FHCEITHTC,
CODREDMIMEFEAPPREHEADE, DEVFH IHOBELE, KEORTHEBEAIRSATEY ., Z0k
DRETIHET T2 0OBE TP PWINT HEAIRDA TS,

2 =i Z (N, P) o%

#E Y UOREENEFALFAR—6, 78, 9iTRY, T—TNREANCHIERAERLTNS
o T—TNOWEE, it BREMNZIEEXEBETHY . BREZROKXTY EEREERTH L, T
—T NP, B I oo ER<S &, BREEHEROBIPARELFEL TS,

T—TPTi, BIHTPRNX0BO0, BOHEANASNLTHWS, ETHTE, Bk > &) Vg
HEY VDA AR E WA, B TR L B AREBEICEI LT D,

*x—1 H{EBAORLEE LR x10-2 g/m2-8

(3) BLHEEOHEE

T—COD(M). T—~TN. T T ~COD(Mn) T~TN T-TP
—TPO3HEAZLYBI, Th BB HIM B (B B
5OREHZIC, RN REEHE
L. BtEER ROk, Fof | B#tEZ 6.4 2.7 | 0.56 0.74 0.03¢ | 0.056
REH—LICTT, TALDHL

FEDSBT - TNET—TDIc HRES | 0.58 0.47 0.91 0. 64 0.73 0.89

DNTIMICHETNTND F—2 BLEOREROER

(TN :0.5 ~0.6 g/m2/H

N TP:O,l\g/mZ/H) }:l;tiﬁi T—-CODMn) T—-TN T-TP
THE, WIAB IS I BB | B (S | FM | B

NE BRETHD, EME A
Bohi=dh BIAEHRERE | O 2 FEKPERE | -0.09 0.13 4.29 10.50 0.053 0.572
P AR g _ A
ggg?ﬁ%ﬁf??i%?\é ;\ |9 3FEMPEE | 0.15 -0.03 12.82 11.73 | 0.677 1.033
Lk, BTFLHE RN, L CODEEHAL : mg/1-R, N, P#EBI : x10-3 mg/i-A
AL, BROMCEECHEL TR, FREERONBEN, BREOFRERICR TS LBONE,
BB, WEOHLHOBE L T 59, T-CODM1), T—TN, T—TPORERIELEZ R
L E—2RLE, CODORAVEEFIFEALERIUTHSHA, N, POREBVEEL, SEM Y KE
K> TW5B,




(4) TIEQHE
TAEORKRELLHTEROLLE., E14, E24%8
ULTR-10E1LISRY, BRAELDEENTHAETTHRTL,
FOH, HTEEI ML TS Z LA EF»2v BB NS,
=, ERBRELVI0cmBEEF TUIMEE LR
A, ASEIZ200cm A TH Y, BRIC L 2EAOBENE DO
Tnd,

(5) ZvaEDHEELKEEE OBR

TIEORRICE B, FEEORIR £ EREIC BATE 210
. FEF—RABRRSTEEODE, W<ODLDEEEB VT,
BN E L HLHETORERZIE L THaE, TOBEYIERIC
L BRINEE, BRICOWTIEHBREEDIO~20F, U icDwn
TRHBRERD3I~EFL v HBEICE >,

ZHZLiE, TOTRE{LHO LR B EBRYEERLT
WAETEEMERLTHY, £, ITRRETCHIAEELAEL
B 2 EHIC BB X B O N A TN DH B 2 L 2 RL T
Wa,

4., e~ OFEEYYE OER
4. 1 KEBRES—ZXhoitimkEL L

{25
m%w%%/ 1/¢L\¥$@®%%Mt%mﬂr@2ﬁ
i (K—1288) »y, EF 18R 1 BoSEE KL,
SHOKEZE 2 JE L2, BKUIEIE19924E11 8 5 B2 519
4E4 AL HETOHNS 5 AHITH 5,
WEHB W, AREEBEZELLTCODMN, CODCr, TO
Co3IHE., KBEHLLUTT-N,NH4-N,NO2-N,NO3

— WiEEd
- ( ----- WILES
=z
=
o0 201
Fs
S
TEis0}
S
100 . 2o (ED

o
(6/2) (7/2) (8/1) (8/31) (10/1) (10/31)

M—10 vILORE (1)

(cm)
120,

=z 100}
=
% 50
o
20 %[
T 40
2
e 204

Y 30 60 90 120 150 (8)
(6,2) (7/2) (8/1) (8/31) (10/1) (10/31)

[ C{SE 54
H—11 vaEoik (MTEX

“N.T—P,PO4-PDBIHH, FLTCpH.SSO2HEE%AMA T, &it1 1JHETH S, £, CODMn
CODCr, T—N, T—-PO4HAIKD T, ZhEhIBBEIHOBEHCIDOWTEL, FhENT ~C

O0D,D—-COD, T—TN,D—TN,T—TP,D-TP&ULZE,

(2) MRS L EE

MEHEREO—F (CODM) %, K—12I5R¢, 22T
Ko (a) BEEROKEELE, Ko (b) ZFoxsE
OKEZELERLTNS,

Fh, A —XVFEHICA-LEKE (AN TFa,
AT AAE) BoBHELE, B-18IIRLE,
CNSDTTTEY, ROLDBEBENTES,

T, BB NREOT— 22 T 5L, KEHBIC
Lo TERBROT—ANPRPEVILDHIN, <0

e m
COD(Mn)

(m& /%) — Fﬁiﬁ
601 (a) BIEME v TR
50
40
30 :

20 AV e

10 ,w..,,d" R

ATIRIFFCETH o, 72, BHELOMEELIEL A EBAB
PRICTH-E, 2O, EHoKIE, & <BRE Com s>
BENTHY, BFRCLIRVWRRVWEEIDNS, 60 "
®ic, CODMMOBEAZLY, AYRAMKERROLEL  ~ (b) ®E
LRSS ETEET S, s 50
CODmu\BB&%@@@&LT&%E%K%MLTjvé 40
Y, KEPROEIMNC L DEBOETABSND LEX Q s 3
%, U TIRBRRBOWNER (T-COD) ofidvkE g O =
WEBFRLTVWS, SSOEHLEAD L, ZBHAKI O 20 FA
Oﬂﬁ%ifu\T—CO Dk S SOEEMRELL TS 10 o -
ZDOBIES SHARY LT BCHBEbBF, T—C e
ODLi%?h&(ﬁc rLTwirn, BRERS THHD—CO 0 30 60 90 120 150
D OEIZZEENEE BAMER S T — C O DICHAR T/ 1, PSBEK

T—-CODOY—XvhipAEid, FBHEMN0HRRD
LZATHEDLNTHS, —F, KEFRORAEEEE &

M—12 RERCHITZCODREEL

&ﬁmmm%(ZHTﬁ)Tibrau\ﬂmmbfwawo_wxﬁ&COD@%mum\@mcxé
WEHHEROEE LT LS EEE2E X TWAEHEEIONE, Y—XVRTETODDEERFIENT



R EBELELORERE—-3ICRT, sog 10 AP AT
HEICE->TELEBTHLY, 2EMICREIZRBEDHETS
5. EHICAYIAALEKEOREERETIEIL, 0248099615005 -
H. 93%EAI500005H - HTH o=, D—COD&TOCHBET
RRVFVMHEIC T > TV B D, FWBICAYAALE KGR OE T
BELTHWH00HmhR N,

FRFIEF OV TROME . STENEHER L U THR-LS
U=, o

T NEER, BEQHMENMETH Y, NHA-N, NO3-NE93 © |
ENBNMERZRLTWS,

TPBLUPO4-PEERE, WERKETZAERERE IR ol L inn

. 9MEYIEFEOAELMEEIE, TPICBITAD—TPOEEGAME QD G G G O Oy oy ey
@ﬁﬁk%u&mﬁ:&?&éﬁmﬁfM H—13 5% 8 &

- AY g Y B g - Y & — -

_pHESSEOWT BROWELEMFRELBL TR e (1) Ao kR

AANIF 37 ~ 1

2501

2001

ARBDARTR

150}

1001

WY OBNIB T, £—3 FKEOHE BT : mg/|

mﬁg%?g??g@%ﬁ: T—-CODer | D~CODcr | T—CODMh| D~CODM | TOC

z%ﬁé%%ﬁghgﬁg 92448228 | 60. 8 45. 6 33. 5 29. 8 19.5

ZEMD. BEHAOKE 9354 B 1 H 71. 0 31. 8 26. 0 22. 0 12.4
o M " MR :

. HEEHUKE O BEIC . KRS T—TN|D—TN | NH4-N|NO2-N | NO3-N

’(’J%ﬁﬁﬂ?thwgmi Fal VYL (4 0)7](@%%{/1‘: 924 4 B 22 3
1 BREL £ 2Rt LAty . pol | erA%E 8. 27 2. 52 0171 | 0.0076 | 0.016
L AR FoMof bFEREIG) B (8F4818 2. 98 1. 59 0.525 0.000 0. 402

%%ké%gﬁgzgfwﬁm%mmﬁ £-5 THKAOLE BT me/

lg%ﬁnﬁ%ﬂ%ﬁﬁ%9%¥@@ﬁ%ﬁ&m T~TP|D~TP|PO4&-P| pH Ss
%%2%&%%%%%35%%?%%& 9244 B228 | 0.419 | 0.047 | 0.075 | 8.44 29.1
IMIREREEOBENE» o=, WEL |93%E4H518 | 0.360 | 0.106 0.040 6, 67 81.0

IS DRR LB FELTWD
LELNEN, BEDKEDAYAHK
WhlepozZ EHERO—DEEIBND,

4. 2 FrowEeNE

MRTHbIC BT S N RS E L - AvHIc
O—EWA L, ERE LTHRTIZ A
FRENE, FUT, HERELEHEYHEILS
E R EICE > THEWKEICEEZE A
LM RIS TV, T, KBICLBTE
WMARBEMMN OB OE DI, Kbholb
BRI R R L EE R E 2 kL TR
HT L L ANETH B,
ZHLEZEMS, REEENTRbNT
WABEIHIc BT, Y—AvRicEoEE
OFEWE SRR T 2 o0 IET 52 L

Tt

H-14 URMAEER

PHScm

rRAE,

1) HE Ak Nol-s
19924710 A27H ., ®— 1477 U= E WAL ALY neen
EHDRAALE, HDAHORIER—IGRT, 20k Wioen

BT LB L, Ik THZ A% BUL TRIEV RO
HEE 2 WE L, R ONEE KA s,
B, £, fevhomoiE s 2 NET D

K BOFOUEHEESEL, Th SR T B—15
xHh ks ERACOVWT. VS S,C, N, PRU T . .l e
BRERENET 5, ERCEDANERY EY



(2) PUEsER )y £

BREICH T ERER, VSS, RUC, N, P
BHEREFR~BITRL, £, TORCIEDWTR,
R AR E R — 18I0,

HE X TR R 1L, 65, Teh 5 255. 8g DG &
DS TIRIMOBBICE VT AEREL R > T
B, V85, CNicDnWTH, I L EWOEEN T
EAKRENZEADASD, ZOLDBEEE. B,
LIThbhOHRHEENICL2PE LS,

W RICEEN LA OEBE LT, Urhbh
WZEREFLENS, ZORRICOWTIE, WEHFED
ﬁ“@;iﬁﬁ;ﬁ?{%éo —

IS OREMED S, W DA BT, o — . N
Xé?gzggtgﬁ%gﬁgmégt°Aéﬁ§_%7KEP 1 6 /I;E\Q%‘:Plﬁimﬁ*ﬁ
DEBEBLEDTR-TITRT, 2H. W T — . 4
CODIE. CAHRM D, THARDCODETOCHKE R 6 ARMANHIER
THEXNEZETH D, £, KFOEBFERE, THXKEORE (zp |vsw | co | s m |rmio
DREE» KDL O TH B,

FHCEE LU BEDERY, FWICAVIAALEKEOP L (M| B 341w ] el
Bl tTHEEL, KBICLDHEHAFREHEROTHD, Moz | 1n40| v | o 0

LS — X, FRICAVIAAE KEREPEL, BEETH50
000 - HTH 2, Zhad, LHYY o Rifiaskoppe, £ M1 B0 W0 | on ’
—8DEOHIChB, Moo« | 1557 | a3 0.5 0.42

ZOMEE. NTFa o oRs ST PR OED 5
@Behz19 1YY ORFRILKT 28, T—PUSME, g [P B9 B | oy °
E—,T2ELRESTHS, Bob | 1449 260 | 035 | 042

Doz emrs, 4EEBShERERBFO>S, T-COD, T
—NEOWTHE, BEEHSTRbhTWBan, Mok g (1] %) 1% | o °
L e =FEmANMEREL UTEITZARBETH D EEALD Bt} o L1 | oo 0
N5, PElt» S OREME L TZh o TIN5
Oy KEOFHRBEEECHHMIAEN > T naapeEry (02 28] 38 | o ’
72\ zf;i&:f;ﬁéhé%ﬁ\ SRESNEZFRENTH B L FERT Yolol 11| 21 | e | 64

d TE&ED,

UVIEDOTH, AHESICRET 2LENB S, i e A P
No 11
5. ¥&®
¥ TEEFALEHLET, UTOBLEENRSNE, il B L L
T—-CODMn) : 2.('(7)~8. 4 1><10'2 g/m*-|i Mo ] 136 | s | ode. | 04
T—TN - 0. 5 6;(13.5 7“25/ <1E(i)21 g/m -} No IS 1385 | 2.17 0.3 115
(1. 18~1. 28X10"% mg/l/H) Mot6] 1562 | nas | o0 | 038

T—TP :0. 034~0. 056X107* g/m*-H
(0. 88~1. 03X10"* mg/l H) ®-7 EHEERSEPEE (Kg)

*T—TN, T—TPICDNTI, FEEL YHIEAKE < T —eonl n —
BoTWwbd, Zhit, EL LT, TOEOREENKE
MofldHeEILND, K th 75 8.5 1. 05
K KBICL DEBATE LT, WENIF a7 1 PYEY [
. LT oEMES =, ABH| 190 16. 0| 0.15
¥—%§Dmm :8.38 Egﬂéa 4 ! 2865 24. 5 1. 20
— : 0. 4 -
. £-8 KBOSBRBREL
7, TFREXREFELED
%L OIS o, 22 SEOEMNEBN, S OHEEE 5. 30 0. 49 0. 024
CRUTHEERLET. | 5 omtnnmessofeE | 57~16.3 | 0.5~1.7 | 0.2~0.5
B B : g /9 B

1) IOk ERM (1992) @ RERCERES W Kb oBERAWEIRREC OV TOFET. BES 2
5 LS. Vol. 20, p. 386~390.
2) Fll, &2, B AT LHEE, Vol.21,p.135~139.



