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Fio, KEHEALOBEE E LT, BERMEBOD— MW AEBOD, NH-N OKAAEMIZHE) —NO,-N
(L 0iEE) Lunofz “WPEEHR” | “BFHEERE CVobO0EAREE LN &
WRBEND ELHIT, ANREY A MITEBWTIEZNLOHEAEN DO HEKE (BOD :
5mg/L, NH,~N : 3mg/L) MEMKEEITITIFITER TE 2, MAEWRNRESLDIX, B4
TA PRIBARFRmICIZ, EFICEHEECEARAERNAIE SN TEY, ¥4 T4 b
FEARIL, W OBEEFLRIRICB T 28MM & L ToO+oRiEiEE2 G522 Enbho
7o Flo. BAT A MERERICK LT, KA O RS BEBERFFRE ) B RFIC K& Do
s, BIEARMZRFT - BT L TV BT, KEMDOFERNEETHY
MR E L TOELETA MEBROMARDENDIRBTHL EEZ DN,

[—U—F] Wi, B4 710 MlOBA, EHRERE, MEHEMRSRIT, T-RFLPIA

1. IIC®IC

BET - B OEICH > Tt Ko X VX —HE, G AV TH o AE2BELT 24
EETEEEH LEENOBEBHAZIENEEZOND, £, AIEHEKOWEAT 2015 Tk, NH,”
AT URENREVERBIZH Y . ZONH, A T AIKAEED ~DEREFEENRRNZ E0b L, BN
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HHEARMNESTICHD, £ 2 TRIMFETHE, U A F 2 L TEWA 4 U RftiEE L >EA T A
FRRTGAR L KA I L. KEELENE B4 P —7 0 EFRA2 ARSI Lz B EA
ATz oW T, ERJINCEBWT, KEEFEEREBEDEZ L E LIz A D =X LOHE A5
FEBRBRF 21T - T2,

2. MAREBE®

PT7TF—< (1) TIE, KEELEFTOEEL L, 2ME 2@ 0 Tid, KEXEEEZ DL &
L 72T RN X OBRAEDIZ L AL A D= X Lzl & LTI 217V BRI BN
BAHMORARMRLRET LI EAANE L,

2009 1X, 77—~ (1) —1) TiX, EIH A boKEHFHESE, BAT7 A4 MlEAHED
HAIRSCE A FEEEO = BNFAFKOENIITOLEBRRNMNEZBNE Lz, 72, 77—~
(1) —2) TIE, BINEAEEROEAZ A RIEERRE O 5 WMAYDE O FiEO KT % B
M& L7z,

20104EE X, V7T —~ (1) —1) T, AFZ—nA7 v 7 LERNFAERERZ HVZK
B bR oS EORTIZ AN E Lz, £/o, 77—~ (1) —2) Tk, BIIFEHFOE
AT A NRIBARER IO EMAEYE O FIEOREEZB & LT,

011X, V77—~ (1) — 1 Tik, KET —F OMHTE RIS < BT AR AR
BEORES OKE AL BEEE & L CIEBODEB L OT-NRERNENETNE0B L V80%) Z HAYE LT,
T, V7 T—~ (1) — 2 TiX, WLHEZSEOE SLD =0 D&M O MM & BT A T LA
LR ~DOKBE B E LT,

3. ARSI

(1) KEHSZReMEZ PO L LT aE

1) BJIFEAEIN 0 EZW)IN BT 5 EREARETT

a  SFGIOBENL &)1 KE o SRl A

AWFFROKMBINNTH D m/MMUI (b EZRLEND) 1T, HFERAE O LRI (hASEED)
RIS, EIZHE - RETHNZR T LTI (ZRERD) IZHEMT 5 & IK7. 8kmdD — ki)l
Thsd, WEHE»LAELC DN TR, TAIZBEKRENRKFETH 72N, OB EICHE
WKENBAD LT LE -7z bilc, Hiffz2 i TV D72 DICEEHEKEDOHRARESL L HEM
HEITLTWD, 29 Ll end, EBER@EEICEY, MJITEEBIC NERALR Yy AT
DR GINNTRE S 4L, KEMR - KELE, ZEIELRAEDOLER - EHREOAIE, BLA
RTVWIKILERORIE R E 2 BIE L Licfkx 2B MR FE i S CTE 72, WIKEE L THRE
SENAERATRETE NOCE WA EIT L TS Z L (BODAS~10mg/LIRE) | A Mo®@MIC X
DEBIZHDEPGEOND X O B O/NIIE WD Z & TR ZFFEBR TR A h & L,
Z LT, MBS B, BOD, BHE, U W oIl KEOFRiHA L I L7z,
b AKEHEY 2 — Lo fE

KKV ) TFaIdA4 heb%al T HEL 74 MEARZHWT, 2EEOKEE(LEY 2 —
NEBEL -, 120%., 60mm (FR£E) X 30mm (PNEE) X 90mm (& &) O M E A IE AR 2 . 350mm X 550mm X
350mm (1 &) D AT L ARMNTIZTOEFIE L, fiAKEH DO I 7 ) Z3KERK LT D TH D (LU,
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AERMEY 22—V T 2), 22T 7 Vid, BHOME - KEEICERT 2 ZFE4AEOMAMEY
T, MIFRICK VB LRSI B ISR T2, Ly R7F—2 L LTidk, REI T Y — TITEHERK
fatil, B EHD T AV —TIEMBEIRIBEICE T 2 MW Th 5208, Jo/hlilcsn T I <
BlZElEINnND, ILTEEORHY THLZ L, ETRHNWELFFLRWTEOITRER - FIEOEH
DEGTHDLZENPOHWAZEE L (M(D)-1(@)FBLODB)) ., BO)-1M)IZE, I7V04
AiOHKERoTZEbWbDND, “B” OFERIBEZIZIDERESTWVD, £72. HI1DODK
BT Y 2 —LiE, 300mm X 300mm X 10mmoD AR A 5% AR Z . 300mm X 350mm X 200mm (7 &) D AT
VU AN THNIZSBANL T TRHE LD THL (LT, WM EY 22—V T 5), EREFND
KEEALE Y 2 — DN T (1) 212577,

X (1)-1(a) I 27V

B (1)-1() IZ7VD3HE
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AZRESa1—)L EHRBESI—)L

(1)-2 KEELEY 2 — OB

c FEWINZIT 5 HB)IFAFEREEORE

/NN O g EFRER ORI 2 5 T 7 A TIARIAAELI Y | 180, 4m, /K{%E0.3m, K Z40mD5E
Bokpgef M BINR, A0 R & mEFHEH O 1 2K (b)) 28EL
7o BJIRICEH., O~10mXKBICHERE Y 22— L& 15ff, 10~35mX B2 AR £ ¥ 2 — L & 501#
BRE L7, SHIRRICIFIMORE LV DE L, 25 2ROERKKEIC, KESEIYH E RFH
(Hydraulic Retention Time; HRT) 731lhour & 722 X DI JIIK & BARFEA SH . 472K
EASA AN ZKEERR R THEAK U7, EBRZEE OB 2 4 (1) 312757,

FBRIFZ2009F9IH KR LV B L, H2[E OB T, B CHEENOREHNAZERT L L L
12, MAKEB L CHLEEAKIZDOWTELK « ST &1T 272,

KEZIEED21—ILE 10cmiZERIRTHRE KDFENHRE
(IMREA KT HZEREHER) B RERITIZRE
R 0Mm
AERES— L% . BRESa-LE
15EE & { 50{ERIE ;
------------------------------------- e e
AT 10m v 25m ; 5m ALK

e
2
g
Z/Jlo
&
:
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) HEH

F2: KBRER

(1) -3 SEERAEE OB
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2) BIIBEAEBNOERMINCEITBRATFr—NT v 7HE
a KEE{LEY 22—

1) aCRYEL722MBEOKEEFLEY 2 — AT RDOLARMEB L ERMOFEY 2 — V& H
Wiz,

b SERJINA~D R — LT 7 B A S BR A E 0O#% &

e/ O fe EFEER O 2 3 F 7 AR T8 0 o /0. 8m, K0 3m, & 110mD KK %
BUEL ., xR (RRMAL, 2FE40m) B EXOR)GE (TR, £&E60m) O2R % BEINIZHRE L (%
ROWWEZFE—IZTHH) . o T, MHMAOWHAKNEINNRZDWAKE 725, BJIFRIZIE, 0
~20mX I EEE ¥ 2 — L& 15, 20~60mX i (2 PARAEE ¥ = — L 2 L0RE L, &EY
a—/WE, WFARIICEY 2 —VEISORBEZZ T, KEOLEREICHEE L THRE L, *HR
FRITIT HERE Lo 7o, EBRUKKEIZIE, S lem/secf2fE & 725 K 9 IZH)IIKZ BREA S
B, FEBRIEE ORI HOW T (1) -4ZRT, FERIT2010E8H AL VBRM L. H2[EI DM E T
ALK - ST EAT > 72,

KEEEALLE
SR Om 40m 60m 100m 110m
#;}Itl,rs.‘ —— /\’r/ \X7K%
. EERKEE

0-20m: ME+291 20-60m:
HWEHED1—ILISE FRED21—IL50E

- )i1% (60mE)

v

\ 4

EEBKBLE: Hom HER(0mE)
%R 0-40mEBS
BJII%: 40-100mER5>

(-4 AT —n7 v 7B HAERIEE OB

3) BIHFEBEMERMLERDOENMINICE T 2R
a WRAKEELEY 2 — /Lo RIUE

KRV ) TFa74,4 vaT15%a68T 587 A4 MlEERERAWT, BEKEHFLEY = — b
(LUF, Y a2—/v) Z8AELZ, 50mm () X 40mm (NEL) X 300mm (£ &) D F M &8 LI K20
A % 300mm X 350mm X 200mm (& &) D AT > L AN TNICERE Lo b 0%, BEE100mmO M B E T
FYE L 72600mm (1) X2, 500mm (£ &) OLIANTWY - b0E21EYVa— L Lz, £V
—WZ DWW T (1) -5IZR 7,
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EABREAF AR IAD & E ATULRATICTIE

YU/ TFATAk 5% EH

51 Ze50mm x AfE

cp40m X 1.300mm
)

AHEREDS 21— )L

R E

Bl
—

KEHDHNTAFDMEND
A—J%EAVTRE CKEEBIZHLHIT)

(1)-5 HAKEHALET Y 2 — L O RHE

b FEWJIAN~O B FAEE LR OK E

e/ O B o, B S210mO X#E (HIE @ 1.2~1.8m, K : 5~50cmF2 B, 7)1 & -
BIOL/F) ZHWTEREZITo -, B s TR mic, Q=Y 7 (0~10m : fli/AKHEH D
S/ VEERER) QBEELEC YT (10~T0m: BWBETARESHEL LiEND) . Off=
U7 (70~130m : KIE20~40cmf2E OFECH RN EZHEE L, MinfRE T 7 U 2HEHk) . @
T U7 (130~210m: JERDWEVLTWVEREZBEL, KEV 2 — L2 10ERE) 042V 7T %
WE LT, T Y 2 — XK EBRIIKEICADETER - TBRL, KEGLEM DX
Te~OHEZRGIET DR > TV D, BRI E U7z B A 8 & AR o BERS 2 2
(D-6(a) ~ (1)-6(e)IZRT, B, FT U TIZHONTIT, @BH= Y 7 TIIREF LB L 04
AL, B S ) 7 TIEDOMKS . M= U 7 Tl E b L OUKAEAEM o AR - EINE AT,
WV 7 TIEEA T A Mgl IKTEEEB L OKEEYOAER - FEINGITZ 70 HOEE & LT,

FERIX20114°5 A LV BHAA L A2l 0 B TRl 2 FEha L, WA, &= U 7B X OVt 0%
S TEK « T EAT o 7,
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X (1)-6(d) #HEFH=V 7 (20114F6H)

X (1)-6(e) =V T (201145H)

(2) BAEDICL D23 A D=L 2R E LB
1) T-RFLP ¥:1C & 5 W M

FRTGAR R H I TE R S AL 72 AN O A BESEHE & % T-RFLP (Terminal Restriction Fragment
Length Polymorphism : Rl A £22M) % ViC L 0 N L. WIAKICEREET D MERE L i3 5
LR o THI AN = AL DBZR Z T o1, REINTEEA T A MRUIBEREOAEMIEL LT
TR K B D38 ' s & ISOPLANT (= w AR v — ) W T DNA 2 L7, B o=l
DNA 20, 2EIEMEEZENE T 577 4~—Fy b (27F, 1492R) ZH T PR #1T-7z, T D
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L&, 74V =TT A4~—QTF) D5 RinxwMAEd# (6-FAM) LizbDxH\WDZ & T, HiE
S5 PCREWD 5 RinMlTH AR I N D, 155407 PCR FEW & HlIREEFE (Uspl 38 KO Hhal)
WXV WHEILBE L7=20b, =& ) — VikRIC X A2 2T, &bz, 4 XRALX L H— R
(GeneScan 1200-L1Z, 7 75 A RANA F L 2T KN R4E) B LT2BiA F o R L7 I NICEMR
L. ¥v 7V —EXKEIEEE (ABI Prism 3100-Avant Genetic Analyzer, 7 7T A4 KN4 4
AT KAL) I TCTERIKEN 21T 72,

2) TUE=TBLHEOEEMOEBEORS

FEBLOWLICERE LA (REBSXOERE) | MERESEEE (NAFEE - SMIER) |
BORRRIZAR OK L@ HES - KPR - KPJERE - IEJEHEEE) & LA AA A~ A& BIL L 72,
ISOPLANT (= v AR > ¥ — ) W T DNA ZHit L7z, 7o E=7TBILMEZ M7 572912, PCR
H7I A4 ~—& LT amod-1F & amoA-2R (Rotthauwe et al., 1997) % 7= % . PCR IZ. Bio-Rad
iCycler iQ (Bio—-Rad) Z# MW Tir->7-,

3) TrE=T7BLMEOE HILEEFORE
a RAEtoYy 7Y 7

W FHEBRREORERAT v S ThHAT vE= TR A I ME O E&TMEITV., B4
A FERIEAR R X ORI 2L & o 72 B AE BT O 20 R &2 WREE L7z, 20114E9 BT, B ER Y
A4 b BIIFAEEEAMERICBS TS 8627 . THEMbE=Y 71 . =V 7]
NH, JER., BEOKIZRIBELTWD A - ¥ (ahF¥E, 37V, 3¥) - KEV2—
WNOEBFZ7 A MIfEHF LIS AR EZNENT TV 7 Lic, HEMITAE LT AL A~ R
., 77 v ERAWTEIR L7,
b 7= T BRI O E RGN & E S0 BE

TUE=T DD EAEEE SO A T 5 EEFE A4 32— R % ammonium monooxygenase D Y7
=y h&xa— KT 5BET (amoABIE ) AEETHI LT, TV E=TBILMERZERE LT,
AHFFETIL, amoABAG T &M+ 57T A4 ~—1%. amoA-1F (5°>~GGGGTTTCTACTGGTGGT-3") & amoA-2R
(5 —CCCCTCKGSAAAGCCTTCTTC-37) & W 72" . PCRI%. Bio—Rad iCycler iQ (Bio—Rad) Z JH\WTHT
o7z, PCRIZ, HEEADNAE % Ingd L T, #IHIBAEMESRISC (30 sec) | 40% A 7 b {BVEME RS
95°C (15 sec) . 7 =—VU 7 KJ555C (15 sec), MEMILET2C (30 sec) } TITol, 7 %E
=T BEME O EEICH WS EYERE L U CiX, Nitrosomonas europaea (NBRC14298) M amoAi& {5
FEHWE, B, 7Y 7 LIZERB LA 4~ A5 2> 5 ODNAf H X, ISOPLANT (=
IR V=) BRI,

4. BRRUOEZ

(1) ARE%ZEFMEE PO & LR

1) BJIFAENROER)NCK T 2 ERERE
a  XGIOKE O FHHTFHA

AL, ETEHEPEKROWRA L & HIT, KEMESR DT O OBUKFETI)IZ 18 U T o %Y 4 F 0
E LT BEEEKOTADBE I, E A AKEIINE,-N: 2. 2mg/L, T-N: 10 mg/L,T-P: 0. 85 mg/L,
BOD: 6.8mg/L. SS: 5.4mg/LTh » 7=,



B-0911-10

b KE LR

2R ONH,-NJR 36 K OV A KIS 9 2NH,NERER DO H ZLICH>WT, ZhEhM (1) -76 &
O (1) =8I ™3, fih %, ZEIPEZ B LT, ikl A RT3 e <A A TRE L7z, LEI/KONH,AN
REZZE-BLTRIRZROTMESHERE L. € OFHEITE)IR 1. 8mg/L, X HFR @ 2. 0mg/L
THY . BRERITEINFR : 21%., R 1208 BIIIRTRI0%M ELZ, ik, 474 b
BANCE R EEB LN,
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B ROT-NREOR A ZLIZOWTH (1) -9IZRT, WEKOYEHfE L LT, B)IR, xR
EBHIT10mg/LENTE A ERESI MR ST, WEINSITIZEIIE TNO,-NOFI G2 & <, Jeib
DL, BT A MEAIZ L DNH,-NEBILORED R L FE 2 Hivlz, BODIZ DWW TIE, ALK DI
BIfE<, B 5. 1mg/L, ®FHR : 5.4mg/L T, BREPEIENEN19% B L P15% L. B)IIHD
FWRLRLBIFTH o7 (M(1)-10) o F72, SSIZHOWTIE, MR E BITEN KRS S EH L=,
VK OSERME L Uik, BIIR, ARRE IS5 Img/LTH Y, BERIISWRETH-7= (1
(D)-11) , T-PEEREBICIFEAERESN RN, 5%, ThbZEDELIEREO [ ER
VELEZ BT,
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X (1)-11 FEHEFEER R OSSR E DR B 21k
T2, EWNMITOBEEELICB TS, BEN~O T - EROEREEEEZSEZDE (BT T

—~ (2) BE) | i?)ﬁ#@%%itﬂ“74’ FOWIKE OEMEEEZRTIEL2D, £ b
EEBIERWVEMPAELRROMFFICAIE B X bND, T72b b EJRENULHEKFIZHHT 5
LT, BHMREMEDORERNMES 2D EEZELX LN ZENE, KERIOBEE LT, B
ERZT TR TEOEH, AEWEO RGN B« 7 =T i) | OB O LEMERH
bk irol,

2) BIIFEEROENINCBITI DA —NVT v 7HRE
a AT =T v 7 BI)IFARBRIEEICB T 58 FERERNE
% R DONH,-N, NO;~NI X ONT-NDO KR E D% B Z LIz oW T (1) 12~ (1) - 1412777, 7kftﬂi7ﬁ
NHEB4Y DONH, N B 1 X EBR BT Img /LR E TH > 72BN R 2 12 EF L1 IE9mg/LEREICE L 72,
[ZREWIRAES 2y O T-NERFE & 3mg /L B e i 18mg/LFEE £ T EF L7z, NO,-NIEEIZ DWW T,

imﬁfﬁ@@@ﬁﬂhok@%ﬁ@wpwﬂJMW@%%f$®ﬁH%m%mﬁ?—&&&%K
¥ (1) 168 XL OB (1) -161277 9, NH-NERER 2 I TWZBIIRTH, KBOK FIZHEWEREE
DR T3 MmN STz, vk, WAKONH,-NEEE O b H LA E S OEM O T (R -
T-NIZxt 9~ 2 NO,-NO A DK F) \ZH1 %, 38 L 7o i (R0 RIBE U 7= ZE WIS & D ZE 6 OV )
FREZZ b, LLenb, 2AICAD iAKONE-NREIME T T 212fE-> T, NH,-NERZE
RHWHEMEANALNTZ, EIXWVI 0D, ZHETOHETH., KENI2ERIZE TIKTT 5
ENHNBREEN A T AL RDZBGEPBEINTEY, RERHERORNENLELZ X b,
AAKEHALEN TIE, BROBREFIEICHMAEDIC L 28 L) | MW L DRI
kst EZONS, WBAEMOEMIZIEE OKR) KEKEFETDLIZEns, EFE2HLIC
EMEREEDL R TREIND, —FH., ERELEOR AL LIX, HYWOREMN THLENGH
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T CORREREOMITFTEMALELEEZEZ SN, EBEBIONAr— 7T v 73R Tl HER
BRIGNE ~WE CThHh o727, MEMOHMIZ X 5 KEEFACDENFHE TE TV, fif-> T,
BIHAEEOKFIINMA T, FEHNPOEREZABTIZEDNEET LWV EEZ IO,

NH,-N (mg/L)

NO;-N (mg/L)

20
18
16
14
12

20
18
16
14
12
10

| e s Ak
[ | —— st (R
FHAK) 0—0

| —o— mmaEmA /A‘\A\
. S\
o \
) oA vt

~eo—x¥

2
0 : :
915 L0715 1115 19015 115 2/15

#&EA

K (1)-12 A —/7T v 7 FEERONI-NEE O HZ1L

| —e— stmBRFAK
| —a— A ()
n RIAA)
— —o— =Rk
8
6
4 [ /.\ /.\.\
2 =
O T T T T T
9/15 10/15 11/15 12/15 1/15 2/15
AEHR

K (1)-13 A7 —/)v7 v 7 HEERONO,-NEE DR HZAL



T-N (mg/L)

20
18
16
14
12

S N B~ O

—e— HHRIAK

—a— XHHECRAAEK (B

RILAK)

—o— HJIRAEK

\
/ \

9/16

i
]

&R

(D-14 RAFr—nN7 v 7EBRZOT-NEE OB

NH,-N B2 (%)

T-N B8 &3 (%)

80 L - BJII%
60 KXo weeeteeee KR
L ‘)K\
40 O ]
L \>K-__ AN
20 A X E!‘
0 e = N / N ‘n‘X‘:\"—x\ " L n-—/ﬁ
-20 N \ / S o
AN F X
= AT
-40 RN ’
PASN
I o
-60
9/15 10/15 11/15 12/15 1/15 2/15
HER
X (1)-15 /KR & & L8R ONH-NER ER 0 A &1k

80|-

60

40

—0— BJI%

—— xR

—x— JKif

\K\
20 A 0
0 \D/\,‘_[ |x T
Yy U\EZLX x
'20 X
-40
-60
9/15 10/15 11/15 12/15 1/15 2/15
=R

X (1)-16

KR & & EBRADT-NEERDOKH AL

30

25

20

15

10

30

25

20

15

10

A (°C)

i (°C)

B-0911-14



B-0911-15

b A —n7 v 7 RINFAEFEREEICBIT S UBRERME
BRDOT-PIEEDOKRAZALICOWN T () -17TIT5RT, KEWEAES OT-P#EEIXFERIH I
Img/LIEEETH 720, A I EF L1IAICE2. 3mg/LEEEDOREREICELZR, K TFTERICH D,
KRDOT-PRREFROKRAELEKBRT —F & L HIZK (1) -18IZ7RT, KiEE Y VERERE ORI
W BERITER O O o T2, U U OREBIFFEICHEDIC I 2RINCBAEDIC L 5 FEE, 8
KL ~DREEIZLVREINDEBXONDZ LD, EXERETOZRLEFKIC, KEHMO
FIZE DY UBRERHEICOVTOMITFEEALE LB X i, £z, U OLERN~DBR
RITHMESLEROBIRIZE DV s b 2 b, 77—~ (2) —20HHTH L0, B
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3) BJIBAESMERLERDEN)NZE T 2K
a  HJIEAEMERRICK T 2 EHRERME
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7 CIIDOMEAS ., Mgk U 7 TR LB X OOKAEEYM O LS - FEINGFT, W=V 7 TIXEA T
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BHTHDZ ENRENT,

F (-1 BB EARLAR 0@ O K EHALIEEE

HH HARE BOD T-N | NH-N| T-P
= % S HRF(E 115 6.7 2.3 0.71
(r'ng " >12°CHARS 9.2 6.5 2.0 0.68
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Re (RAZ—f#rR, DEEBH) | 2011.9.23.
“BA T A MBI & KR 205 L7z R TP Eainis & 5 /)1 o fRA”

5) Y. Kimochi, H. Kanazawa, T. Mashimo, T. Masada, S. Tsuneda, M. Sekine and Y

Sakakibara: The 4th IWA-ASPIRE Conference & Exhibition, 2011.10.4.
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[Abstract]

Zeolite is well known with its excellent NH,* absorption capacity. In this study,
brook renovation technology using molded zeolite and aquatic plants was developed at an
actual brook site with the purpose of water purification and aquatic life propagation. The
study was carried out with a basic small-scale test system and a scale-up one, and finally
the standard brook renovation system was examined and suggested.

First of all, the study was made from the viewpoints of water purification
performance and purification mechanism by microorganisms. As the water purification of
the standard brook renovation system, removal efficiency of 50% of BOD and 20% of T-N
was obtained respectively. For preservation of aquatic life, development of water
purification concept, based on such as “material transformation” and “reduction of
ecological toxicity” should also be made, like “NH," (toxic for aquatic lives) to NOs’
(lower toxicity)”. As molecular biological examination, aquatic ecosystem with wide
diversity was observed in the biofilm on the molded zeolite. However, there observed
ammonia oxidizer more on the plants than on the molded zeolite; it would be very
important to use aquatic plants and to apply with molded zeolite for planting base.

Secondly, the study was made from the viewpoints of sludge accumulation
mechanism and maintenance method of such as daily operation and utilization of removed
sludge and collected plants. As the results, when designing and building the brook
renovation system, it would be important to make clear concept of each “area” in the
brook, such as the stream, the depth; and maintenance should be made to keep the
condition and the characteristics of each area. Sludge and plants removed from the system
would be expected for use of some kind of fertilizer. As actual maintenance operation,
SNS was tried to introduce; speedy communication among the working staff and efficient
operation could be made.
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Last of all, the study was made from the viewpoints of creating the water
purification modules as habitat of aquatic life and making estimation of introduction of
the modules by the Life Cycle Risk Assessment (LCRA). From both the laboratory and
the actual site examination, usefulness of the molded zeolite as a bank for laying eggs by
fish was expected. As the LCRA analysis, both the estimated value and the investigated
data agreed well each other; improvement of the environmental condition of the brook
with introduction of the standard brook renovation system was also derived.



~

() kEREEFLTORERE [ @ #EEEEISOFEMRRE (@) EFr—FEATELTORRER
@ B ERMRIZIELITY TERED O TIREMBZHBIEEEENEL Q@ABDEINKRELTHOKESLED
HEMDIRS EROYNSIE i) —ILDBEELEINETERR
@BODRERES0% . EXRFRERE20% D OKEEET) 7 DEWBMLERTE O KEEMERERMELTDKEFILE
=357 O EEENHBITIERN. FRGEB) X Sa—ILDEELEANREREDR
OME L. SHIEB(NH,—NO,)ERK BHETHIIEEENEST @ EFEATE - MO KIEALIE N
O ZHMEICECERRBIHICKLEAS @ —ED:]IIFREDHERIZKDEIEMEUR OLCRAIZKY AN EBIRRENELIFIC
A MR D 3R &L T O RERERR FEOEREM FmTEHILESE
OTHILHE B RIFREN D KRELIKENEY) OLNEREENLIEXEHMDEATEEME || ORNIBERZEAITHSIAEFOERIR
CHEHEBMELTOEFSIAERA || OSNSERBRIIBEEEOHBEEIX BEOHENRDLCRAIZKDEH
\_ DEEETHE JANR TLDBESENENTER I\ )
4 N\

2B

KEFEZSIDYT

HEEARTORIEEERM: 91850

'}éiié'il'j% ................. e e e
v B EASAHEFE
;e moa s | DO#t#a s G KRS
i LI L T KEEMER-LREH
EJHﬁE“/ZTA@%ZMi’Fiﬁ )
SEDERH
QOIT)7ENDERDFBEMIL: FIEHERRFORFRBIL -RLEMANINDEAZRIBA-EHROEST

OEIEME - ERENDEDFIH: TIENMBHELLTOERGERDKE
O IIEEADNPODER: SNSERAHMIEEEERE I ATLDELITAWE

AR EERZRA SO E-RIIBERTOH

RERESERDORA




