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BIT10~18CTHY, Tz BKEKIET HHF T I
ARL, BRROFMIZVERE THD, BHIIES T,
HEDKERE B M > TR VEKIEE D REESDOBEAE/ED,
MEDFEII . SMELTZHERD NI D E T, R+ F T T
Do HERMETEN, 2R FO/ N E I O Th D,

LA RIIE, BRCERRH E R OIFEK A LI E 1T
AFTOAEBORENH LI, itk O @ ERFER RIS
GG LB AR DOR I L0 A BHITEEIR L FAELE BN
MBS TNDLOME, HERERTANO I K Lo
HTHD, 703, Jun) i, RRA TR AR AL, [F R
W&FE FLCRIESA RN THRIINCATTRT D, FIEER
6 1km® H)1 7K R D— i) T D,

Uy R T —FRBEE 7TV B LOE ERL v RYURNCHE

BSERIAK (CR) . D FED, Z<EVRIZI T DGO fé
e AR D TR WRRICIE ESN T D, AFEE Ri#ET 572
DI TE ) RN AR IR S5 B SN THRY, ZOR#E
KR DR, ABBOILKBEHE THHLOD, BURO
A BFPITE R 2km O ICEE 700, 204 Bikb —
HTHEENTOBEWIIRILTHY | FCHEARM SO
e b RERBENRHD, A BIIEKEHTe EHAEL
TAINZHAT DTGP DFEEENRE 2 5 TND,

ARFFE TR, DY b T4 B Iz, (KSR
FTEHKELED TR & B OKE Lo EENEE
1ToTz, Flo, KD KA LA BA~D BB A BRI
BRI D72 A - B RFEOBURFAED Eti L=, 5
W2 EBRER DT AT KOS - 37231
MOt T o7, AT, BRI EREL T 15
KEFACTERRIL I EAE LV L B0 DD | R B A LR 5 e
7280 AT HEHE A AUER ~ D 58 H 3 IR SV A AL Al B %
BAL, #0720 0T B EAERFE BEE OB {bE
a7z,

WERBRERFEEYZ— T347-0115 EERNEN LfEE914

* R [E SR



2 B &

2.1 LYIIEILERIBREFRERE
2.1.1 REMALZFOHME

Lt A Bk A T on i) e B S O BENS LI A
R E R UR T, e OKIFIX, 2D T B B
RAEBLH TR Tho7n | BRI EWETDIH KRR
O, R LAY UM #— (St.0) B P ISR L
=M, KPR T Ic kO Tk Z Rk A B3 C KR
5,000t/ A) KIFEAHER L TW5, [t 2 —255400mo
XHTE ERBEERRLEWEL TRESNTRY, R
KIROIEIE R O MDD, A BT T RERIHAL
T- R EMES OPE KB TRA T DL 15 KDFEAIT AL
R, 728, T KHSETHAZOPKIL, TR O EEE
KIRD—2L725TND, IR RIL D i Tt S A St. 14
Too — 07 R IR O AL Z T BT 2TEOMBEHFEL, 2
LI AT EDOTAICLDIEENE L, ZOHED
TSR ETAAE LTz, St.IOE N T, KO —FHANE
BB O mEISHL, & RSO ALY G
L7REETHORINCE IR T 2, ZOBMBAKBERRNNEE
T HERTOHEEZTABE LT, SHIZZEDO T T, I3V
BERKIEO—DThHHEEHR I H DD KD KA
T Do ZOKEEEEWT DERTOA)| EOHISASE.2, /K
BEAR DA A FE AT OM S ZSt.3E LTz, E5IT, St.02 DK

St. a

HAA || st o]

ALY 293
".‘ e

fEam
INMAEE

EHAV R BE

3km FHEOFAE M S ESt.4L LT, TP, AP RFDAR
BXHERFERTRLED, B BRI T KBRAT D5
o2 — LB E AL O T Lkm B O KIS 74 B
DFERSAV, TGKDTEARSD Tt T4 B ISR Eh
TR,
2.1.2 AESLVAIEIER
FREOSL.0~St. 4B LOVEAA, BOFH7HIA T, F-4[E] 0D
BELEETURL ., AR Wi AT WA 55 DI A 2 L7,
SEIE B X, K&, pH. DO, BOD, NH4-N, LAS, C12AE(2-
14), DSBP% &7, 22T, LAS(EE 7 L F LB 2L
RUWEHL) B EOC12AE2-14) (R (FF T =F L) TUUL
T—T ) IXEBIT AR ETEMA], DSBP (4,4’ -bis(2-sulfostyry
Dbiphenyl) 128 Y A THY . W NBAETRPEKDOFEIE L
LCTHIELT, 728, LASBXUCI12AE(2-14) D /3 #riX
LC/MS(LC: Waterstt:# Separations module 2690, MS:
Watersfh# micromass ZMD) (2108 DSBPIX Y645 il
EENCEIE L,

2.2 LYIFIFEBEICET 4R - EEEEMED
KA
LU IEA BIRICIBW T, AT ARSI K
TOHEMEHALFHE N, A BREICEREY KITT L
Bashng, 22T mIKICOWT, ZoAEREER IO
BARFMEOBL AN BEFHMIL 72,

v
yunnt

AR L
AT INERR

a
N
> Sgget

R
St. 3

MU L 1 A=k St. O:
05000 200 300 400 St. 1:
3 St. 2:
— /H T4 R AR St. 3:
mEmm B JERERR X E St. 4

=== A lFRmA

PRARELVI-REIFHTK + St a: RAAD200m L}
REXE O T i
BIBRHEKAR N FTRAFT

M EEIK KED—ER) i
C ATET(EBIERESR) ;
FRAA, B RAFEEKBOTRE |

; St. b: St IERAAD TR
ISt c: St 4D2km TR

w

P41 e e b it B O ML & i A
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2. 2.1 JKEBHEIM S

FUBHERBRUL, X 100St.0 (Blank) | St.a (i AADA) &
1S 25K9200m i) | St.b (St 1EFRAADAFE) | St.c
(St.4D#)2km Fiit) DFH4AHE TIT 72,

2.2.2 HEHFEUHHRCERR)

TR PR BERE(OECD) TiL, AL B O FE A FT
i+ 2720 DOREREE [T AT AT A(TG) | E L THER
L. HELTWBY, ABFFETIE, MG S TOBRER ) B
5, B R ML ERBR (OECD.TG 201), H#HA MWK
FH5EFER (OECD.TG 202) M OV A2 M35 (OECD.
TG 203) Z2HH L7,

BFK4,000mL% , FLEEL 1 mD AT T Akt AR GREEDIE
AL S CAE# , Sep Pack PS-2 Plus(Watersth8) % H
WTEMRIH L7, O T, 7R 10mLTH %, Nos$—
VNCEDA A W/ TE VR ALB K IZHRIA L | 4AmLICERL
THIRE LT, BMBRIKIT, BREEE OT —F X — ARSI
A o2 M M (ACR: Acute/Chronic Ratio) &
B, SRR % A A A4/ TE M B ALK C | BEEIZ 100
£ FUBHE M OV CIR20M5 1A R Ceo#lklbkE, £
FIL10R%, 50f5ICIBME L 7= A1 THE ) LGl L 7=,

WA (—WRAPER ) WXL TTIX., Pseudokirchneriella
subcapitatat I CTREFARE FLE R AT o 72, BRI
X72IEH (OECD.TG 201¥EHL) | FEME D) & R I3 A
EEUTo, HIBdE (—REEF) 123U CIX, Daphnia magna
ROV CIVailE vk L ERBR A T o7, SRBRIER S48
M (OECD.TG 202%EfiL) | Tk o) @ v 1T lE kL E L L
7= RO (T WRIEEE) IR U T, Oryzias latipesk FAVNT
AP ABUERBRAIT o7, RBRFE 12485/ (OECD.
TG 203%EHL) | FPEOPELEME I T L LT,

2. 2.3 BEEEMHHR (umitBR)

L2 E NG ZDEY ~DEFELLC, £ OB
WICE L Z 5 X Tl MmN (R AambiTn
%o ZORBRIFIEELTE, = AAERH S umuikBR k10
PHSIVTEY K ~OM ARSI B, K
R8T, KO RE TR E LA EIRF SN D 58 umuilBR
EERALE,

FBK DOEFEEREIT2. 2. 20CHEL TIT VY, BBk 1,500
mLFE721X150mL% | 1.omLETHRMEL b OERERIRELT,
umuC’~"lacZ EBEBTEG AL VERTEE30CT
16~18IK [, 37°CCTL.5M MR L . SRBRIT I L TR
2WER | HE AR 2ME R L R AFITIN0. 5 14 | 76 ik (W
) 2 E Uz, BAsmMomE (GA) 1, BN E R E To
BatEs BICRT2 R Bk (IR) &, 3EbK 1LS =014
BLTAETHY,

GA(1/L)=(IR-1)/Dose
ORERNTEHLEZ?,
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2. 3 {BMIEEEFRALZRAFTERKEKDSCHEH
DIRE:
2.3.1 {BNTEEEREE

fEA R SE ., 4~ W500mm X 1.1,000mm X H175mm
(BZE20mm) DFEYIATF 71—V ICH S, BURSH 7 KD
EWINZAY Y R 3HD | BREWNIZ LG O L E M % T
L. & O @B IF KR EMAGT 28 BRERNOWLE M
ZE LT, EL KSR B SN AREE IC 22> T
2o IKOFE T IS HEVICRD IR B A ENRD
ZET MBEE ROV RIMEEK D LN A REE TR
Do AHFFETIL, BIAABFE LI DOE1FERFRELT
BFL 7z, B E O 2 X 21083, ERREEE T, fE
KRHisY U haft#vr 2 —BHNICERE L, Butisb o
FEANEZTRAD . B KOG DR QB LA Ak & A
HEPE K DIRE K% FANFKELTHWE, 728, EhkE
~OFUKOMAG T, EREIE SR E L TR PR 7%
T, A/ F T =351 /2157 ORI KERR TIT o7z,

1,000mm

AEE K

K

BEEH 2
£ rUMEHTEE

RET G 1
2~4Ey: BAMEEERE

B2 KA I BRAGE O

2.3. 2 BFELEMOHBEKEAFMOBRE RETELT)
ABSRE A OMER TREEROI S 1B H (e 2B 12,
2mmAy T 2 DIy MIARREF S CHRIEL, 2B H IO
FEHEEM TG E VY, 10~20mm, 5~ 10mmo 2FEFH D
RRZREL, BaCEEFRE L, 20L&, 18 mdHTD
DARRHDNTIEA O FEFRIEEFEITKA0L Th -T2, Fiz,
— W LB X DVE AL, BT I FE OO 7K B A A A 1001
/m? BREEE ISR ETAHIENS D), 22T, Zoflik L1
LT, 50, 100, 200, 400L/m?- H D4EMED TR AKEEZ
NENHELTZ, INDDOERGMIC OV TERUTEED T
(Run a~hDEFF8HR), EERILEIT8H N BA64 A [H L
L. JF KB L OME K IZDSW T, BOD, SS, T-N, T-P%%
SHTLTE, 7eds, B E OWERILERL 220357,



K1 BREERBR (WEIEMED

RAKE (L/m?-H)

i
1
= rws-3 1
BRI | 4 b . 4
(mm) :
10-20 : 50 100 200 400
> nﬁ/x 1
BHMAE : R f g h
(mm) .
1
5-10 : 50 100 200 400

2. 3.3 #HFEHEAEZXODRILOBRET RETEE2)
HERFE BIEE O EADOBLEDD, LB M ¢ 30mm
FEORERZILVEAM GEIEHTAR) ZFv, Ei6LE
SmmAY T 2D Ry MEZ AN DOZBR LR 15
DEIWPTORMLT, ThLL, IFRHIZVOEMDOFE
FHEAFITAIBLTHY, ZNE AR T1EBRDHE AR
END, EBRIT2ARFEL, KEAME100L/m?: B (Run
1), 200L/m?- H (Run 2) U7z, EEREEEIL12A MO 14
F’Eﬁ?ﬁiﬁb JEK 36 L OMLELK IOV T, BOD, SS., T-N, T-
I LT, 7238, FEBRILE OIEIIL, K947 A s 3
ﬁmbf:o
2.3.4 MENITEEFRAKESIEERMICESHR
FrElE I R D& Et
2. 3. 2B X2, 3. 3THUEL 7GR HHETE KB b
B0 T —4 %8I, £ BIEO EE A F A KB R Ci

HER

3 HBRBLUEBER
3.1 LYIIIRLERREBERERE

SRR 184 D ot s ) I B O AL K20 %E K 21K
T, AKIRIFETOHE TERMEZBLT20CLU T THY, &£
BB EN TS 25084 T | A*)“/%E@iﬁ
IR ICRTEIZ 72V EE 2 BTz, pHRPDOB R Iz
WRERITTEBZLNIENFHREINDHZE :Lrt,tﬁxoto
BOD, NH4-N, DSBP, LAS, C12AE(2-14)D45 /K EIH H 1
MAABL O ABTEE S » TEVWMEA B H S, St 1,
St.2, StAEARNEWE T T DI o TRED EAHEIZH -
Too SBIT, ETEHEKDOFRIEL/RDLAS, C12AE(2-14), DSBP
D3, TRAA, BOZIRLTSL2B L OSLATHRHESNIZZEND
b ATEPEK DR AR S ILZ, LASBLTAEIZ DT
I, KA THDL=Y v ADAF RIS Dl R s B i
2, ENENL.0mg/LI L TN0.5mg/LEHE S TBY, i
AADLASIT EHMETlmg/L%E LBl TWHZEITINZ, AE
WA EDSt. 2 TR 1647 A 121.8mg/LEV O EAS T
ICBHIS L TND),

FFHAE2YTIE, 2PV FFOHEFERICHOVTHRHAEL T
BV, St.0MBSt. LIZANT TIES, 1002, St.17°5 Fii600miZ
1,700/Z . St.32°5 EHEI23,000/2 ., St.22°5 FiE600mic
2,800 LHEL TD, ZIEDEMNE, St.0~St.312815
BB EZ LT OIS ICHER LT, £37, St.0ClX, 8,100/
500=16.2 (J&/m) . St.1 T, (8,100+1,700)/(500+600)=8.9
(B/m). St.2Ci%, 0 (B/m) . St.37CI&, (3,000+2,800)/(350

HLT=56 O B AR HI IR IC DV \Tﬁ%ﬁ%ﬁoto H. +600)=6.1 (B/m) LHEE LT, ZNDHEITIT, BT L OHE
RRIIZI, fe BB ~0 @R BTG e A KK (K11 FHHELBOD B L UNNHA-NED R A Ko T= (X3),
TAHFRAA) R B SE LT,
#£2 JowllE ERE O PR RS R
ERISEE., 4RI F{E (RIE—&S)
EHH St.0 St.1 St.2 St.3 St.4 FAA TRAB
o ] 137 146 15.0 141 153 - —
Kig (o) (12.7-15.3) (14.2-15.0) (13.4-17.6) (133-15.3) (11.6-200)
oH (=) 74 75 75 76 75 74 74
DO (me/L) 7.1 9.2 8.1 101 78 - 73
09 23 11 28 12 50
BOD  (mg/L) <05 (0.6-1.0) (1.8-2.8) (<0.5-1.3) (1.9-4.4) (15-15.5) 28-7.7)
040 0.09 051 56 0.70
NHA-N  (mg/L) <0.08 <0.08 (0.24-0.78) (<0.08-0.12) (0.26-1.11) (2.2-12) 031-1.7)
073 0.09 0.84 6.7 18
DSBP  (ue/L) ND ND (0.55-0.95) (0.07-0.16) (0.66-0.99) (4.1-10) (1.0-26)
012 011 12 0.40
LAS  (me/U) B ND (0.077-0.18) (0.091-0.13) (0.70-2.5) (0.14-0.91)
C,,AE 3 0027 3 0014 013 0.063
(2-14) e/ ND (0.006-0.044) (0.003-0.038)  (0.004-051)  (0.007-0.16)
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N
o

(a)

o

o

A%£BHFE (B/m)

=

()]

Lok
o
®

1 2 3
BOD (mg/L)

o

20

(b)

FE (B/m)

m 10

3%
[ ]

0 : : @
0 0.2 04
NH,-N (mg/L)

LYk

0.6

3 LY IR L BRI LD B R
(a) BOD(mg/L). (b) NH4-N (mg/L)

K325, AU hIOA BHELTE, BODA /1.5
mg/LLL T A3, F£72, NHa-NiZAE420.2mg/LEL FAAEE LG
HEHIEN D, NHa-NIZOW Tl BRET IR VRS 13 IR B S
AUTOVZRNAS R4~ 234F BE AR TR A7) 11 BR
Brck B H O TR KR/ LI Se/ LS L Ry 3
VAN T, BV a7 ) ay SRV SRS RIINHA-N
O BEB%E3mg/LIZED TN D0, FEAATIE, EHHETH
3mg/L&RIEIZ LB | ARFFSE CTHERH LI ERVE RED -
7oo St1ZTEIM UKL, AALAWRLIZH . St.21C
Fb, R2URLIZKEHE DS | JiEAADRE L St.1
OS2 THIMUL 72 & (JRBE) o thid, BODTO0.12, NH4-N
T0.07, DSBPC0.11, LASTO0.10&:725, ZNHDENG,
FIEFEPEK THERAAD, St.2%F F+5J1KDK
18% 5D Wb EHfEEE Nz,

3.2 LYIIIFEBRBICET AR -EEENYED

A7 P DR AR i i 0D AR RE M 36 KON A B4 00 T E A
RAERBIIFT, T AREHEREBRTIL, St.OTIE34Y
2 TICBWTEEIIRD LN ed Tz, LinL7enb, 3.
1 CAEBRBEKICEABBRNE LD ENHERS NI HAAD
PRI, AR L E#90% , I EEIEK L EE100%
FIEE T ERI00% &, SEMFETIZE R ERH LI L
DRI, StIETAADATE % TIL, 34EMHEDIC
BN 2> THBHLO D, St.40 Tt TrEFE O H 5
(K PR 390 %) 3 L OIE (FE L 320%) (T80 Bl
Shiz, TNHDOZENDL, FRAAPLDOIGE KL, St. 12353k
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#3  BEKHS O, MR EEOFEALR R
% EEE
BiEfEE AR ey AE =
- s PEE HMEM KA R
BKER B am mme mme o 0 O
St.0 10 50 0 20* 0 15
St.a 10 50 90 100 100 580
St.b 10 50 0 0 0 =35
St.c 10 50 0 90 20 <35

* KEZFiEL TKPICRNGVREDO O KB E S EET-.
(AP A D IECRER DA BT 1260 EHERD

DIEERIN AL MmIRE I, — R TR EAME T3
2bDD P I ENF RS LR T2 B &I
Too BIEFMHERB THAERFEERBRERROM R1RED
. BRI AAD B TIEG80GAL , 1D TEr L ME IS
iz,
INEORBRAE R LK LR L2 a0 4 BERE

R DK EZINIHIEL TS, — 5T IAAD LT,
T BIZE o TUIAX MTHER I TND, T bbb | Af
DA BITIFAZ B LB BT BT E N BELEESH
NoHZEbSEx, FBIERENLNS NS E DT, 29
RO RICRERREIIR>TWDEE Z BT,

s L EEFRALIZRA B HKEEKDFLE M
DR
3.3.1 HLEMOHMBFLKEBRORET BREEHE)

ARRFNCET DR 2R 0 FUKKE O ¥ fEIL, BOD:
56mg/L. SS: 27mg/L. T-N: 31mg/L. T-P: 3.2mg/LT&
D, ZZTIEEGHLER S o B AR E & B 22125
L7z, KB LU B R OALEK OBODOFE A 2L %X
4@ TRT, MLEEKOBOD: 20mg/LFEJE % 7= 4 1 s 2
ML, B Ok RE M T KEAMSL/m? A OHAEH
6 A (Run a3 X TURun e), RifE5~10mm T/K & E {1001
/m?+ HDORun fCR3»H ThH-o7=, — 5. BM ORIEE M
b AKEATTA200L/m2: B BLU400L/m2- B O FEERFH
(Run c. d. g, h) T, FEBRBALEK2HBOD: 20~30mg/L
DIETH -7, SSOMBEMREIZ DWW TE, BB KE %
SS: 10mg/LIRELT 5L, BODDBALIZITREED#E R L
ol (MITITRET) , EHFIZHOWTL, BEAHEKEZT
-N: 20mg/LFREE L LT3 A E NSk Rs rl ReZe i 1, &
M ORI REZMHT ., KEAMS0L/m? H T3~44 . 100
~200L/m?+ H THI1.54 A, 400L/m?- H DR TKI1» A TH
ST (FNTIFRET) , VAT oW TIE, BELIRKE % T-P:
Img/LBELLGEA . WO EBR RS KB MG E %
HINEN R T HIEILTERD 7203, T-P: 2mg/LIREEL
L6 B ORIRZ b7, KEAMSOL/m2- A T3
7 AL 100L/m?- B THI24 H | 200L/m?+ B 3L UM00L/m?-
A THI0.55 H Tho7e (KITIIRET),

% B RDOBODBRE R DR H Z A K40 R T, »

3.3



THOERRS, KEARIIEC TBODBRERITRDL
OO NFFERELIEEHEFFLI%, R 2 IZIKF Lz, 3.
3. 3TELT 5 AL, BODBRZEH50% A3HEFF AT AE
e WIRE, K EA S MRV ERRIFE R, 50L/m? HD
FERRTIE64 A LA E, 100L/m?- H TIE#54 A | 200L/m?
- HTIE3% A 89, 400L/m? H THI2» A Th-o7=,

Pl E RS R, ATEHEEKCHEK I O LI BIT
R REE O BEAE S R 1 DA RS RFL TR0 | AR E
OBFEDL B E T UL, K EAFIL100~200L/m? HF2HEE
TRETOONEELLLDY 2054, RIFE RO
REELHEREDI B2 SF X, IE RSO MRS B
EoBZ33r ARRELE Z LN,

—X—in

BOD (mg/L)

BOD removal (%)

#iBA%K (8)

X4 BRI K EA A EBODALEEMERE

JUBNEER LIT RIS

3.3. 2 #HEETEFEOYDERLOKRE BREHEH2)
HEFFE B FRICIERIEEM O T, L &M I i
OHEMAL, BHEEFVENBAELLGS, THEOEHE
TLEWV ST ISR IESND S, AR FEDGE | fk B R
TERREEIRZ D30 | LB M DY L5 8D 43 BEEII A
BEELD, W LEM 2R LA SRICEBE R T 551
(B Setb D) Tl TR EEDTBIREE M O BN K EETH
O ABIEBEIMEO M EEOLBPLIEEE 2 b, RED
HALEM W28 A ., v RE o Lizok B FE ik
(Bt 4eth2) Tlx, BM ARy MET EREMOEO L, K
RSN TR T HERBRIC, RaNICERLIZERD
BT HEVDFNEEE ST, ZOHFBEICENIE, 4R T
2B R oy (BB L AR 2R 8 I5) D LI B OIERHIXIL .
1AT455 ~1IRMBREOIEETH oIS AR ThH -
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7o RMRFTOREROFEMIL, BHERVEED FTHY, BlD

ML ELTHET LT ETHD,

3.3.3 HEMNIEIMAKEREEMKLIR
mrElE R D& E

AR DX, St2DEREERFAWEL, AU RFER
OGSy WrA R . SHICIER T H72DITIE, St.2OKREN
A BAEfEEL T, BODIZ1.5mg/LEL T, NH4-NiZ0.2mg/L
LIFREZBND, AADBRINNCE 22 E BT 1B e
DTINEEETDHE, AADTGE AT EOFI50%HIE
NLELRD BEOT LY IR IEH#EFEEREE OF —
ADLTAADTEEEFH T2, K40m3/ B L7roT-, A
ATHRFT S 1 DK BAR200L/m2+ H ORun ¢35 Run
g(R12M) %1 AT 27251%, 4BFE A X 1005/ THEI A]
HELE X O, A LR > O EmAE I, 1357200.5m?
D=, EEH50miE 725, 72383, [X4(b)H>5, Run ¢, Run
glEBODRREHS50%% 37 A i HEFRF AT RE Th o722 8 b,
BEREEL3, ARELE 2 NS,

PLEDOZEMNS, BEKEICHEAAS, R TS AL
HALEA L, MR B R 5 L TR HEPEKZ D
ELT IR EE - /NK B DTE B K B K S O b~ D3 F 23+
FIZHIFFCED, LOLANG, I EAEIEE DOI5 K AL FE
FELNARNWIE REBANCL > TUIR T2 AW TER
~ERBHEZITOZ A BB C, ARG 208
B2, Flo, KEDOHRZET | RHIFOZ AIZE D4R /#
RHEMEDIRZN R E OF MG T T2 L1 H D,

HER

4 F&H

AR CRONTRREZLDDHELU TOLERBYTHD,

D seiil e EWEBIE IS HEAR I K &OR 1HI% S8
DEMEFI ST, FoL WRATHE K KNG, mERE-
EAREMES R S, AR A LT PRI AR
PLTNDIENBRESNTZ,

2) AL TAEEIZ LD TE KA LB A BL S TR ET L 7S
B, MR B BT HE200L/m2 B R E OKEA M
DB EHE Z DL, £72, bmmAY Y 2 fRED Ry MT
I T AE OB B LEM A AN TEENICTIET
AU ERFFOEM L5 IR0 5 BEE M2 B iz |k
T B8, EEEROMEFANATREL S 2 bl

3) LY UIIIDEBGOSWAMFEL ., AR ORES
PER A KD 720120, 158 A ES i A #L RS2V T L AR
Ze O A L7 AR LR o2 @ T 4B 7 X 10053
(LB K& 40m3/ B) DS ETHLEHER I,

E =
AREFFED, 2P a4 BIRIC BT D408 B n Y
BEOFEDORS, FRILE L K R E S AETEE TR O



FAMRICTH W EEL, Z2ICHEERLET,

X Wk

D JIFRER G, KEHEZ, MAFE - BEEQ2001) H ARDEK
f, LA, 448.

2) B ERBRERZEEE 2 —Q00N LY ekl R WS
& CERRISAESE) .

3) W EE (1933N VT D5 L H OB, B FHERE, 45,
141-173.

4) AEHIIE A (2002) 6 &t LA VEIC LD A TE HEPE K LER, BREEHL
l7, 31(12), 47-52.
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Investigation of a Habitat of Musashitomiyo, Pungitius sp. in the Moto-Arakawa River and

Development of a Simple Inflowing Wastewater-Treatment Method to Improve the Habitat

Yuzuru KIMOCHI, Hikaru KANAZAWA, Motoyuki TAKAHASHI, Kokyo OH,
Takashi KAKIMOTO and Takashi KAMEYA*

Abstract

We have surveyed the environmental conditions and water qualities of a habitat of stickleback Musashitomiyo,

Pungitius sp., in order to conserve the habitat in the stream Moto-Arakawa River. Ecotoxicity and genotoxicity of

the stream water were also evaluated. The results showed that ca. 10% of the whole upstream water originated

from mainly domestic wastewater. High ecotoxicity and genotoxicity were observed in the polluted water which

flew into the habitat. These toxicities may cause a harmful influence on the existence of Musashitomiyo. In

developments of the purification method of the inflowing wastewater with the slanted-soil-chamber method, an

effective water loading was 200 L/m*day with consideration of the scale of the treatment facilities. An installation

of the lightweight filter materials wrapped with net-bags into the chamber could improve maintenance labors. In

addition, we confirmed the efficiency of the method using slanted-soil-chambers to purify inflowing wastewaters,

and estimated a necessary size of the facilities.

Key words: Musashitomiyo, Pungitius sp., Toxicity evaluation, Wastewater, Slanted-soil-chamber method

* Yokohama National University
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B4 b 19214F  193145F 19415 19514 19615 19715 19814 19914F 20014 1] ET BWET
19304 1940 1950%F 1960 19704 19804 1990 19954 20104 19965 20024 20085
Y A7 FXF Petromyzontidae
1 RFNUA Lethenteron reissneri (@) @] o A AO o © emEiaiE ERARIBE HREIH1BE
2 ATNYIA Lethenteron japonicum A O ([ J o HmEIRE EREIEIAE FHRTFE
2+ 3% Anguillidae
3 =RV X Anguilla japonica @] O 0O ©eA @O A0 o ©
Fa29Y 94 Osmeridae
4  IHYX Hypomesus nipponensis O O 00 O AGO O ©
7% Plecoglossidae
5 T3 Plecoglossus altivelis altivelis @] O O O eO e0 ] ©
597 % Salangidae
6 ALATZIF Salangichthys ishikawae A ([ J wDE FHRTE FHRTF R
7 L397F Salangichthys microdon A HemE MWfAEIR 1B AR 1B
47 % Salmonidae
8 T AR R Salvelinus leucomaenis leucomaenis © g BHRFE
9 A7 Salvelinus leucomaenis pluvius @] @] [ J@) O O 00 ([ J © &g iR fEig Eipmfaig
10 AT R Salvelinus fontinalis @] [ J@) O
11 =PI R Oncorhynchus mykiss O @0 O [ Jo ([ J ©
12 WA H DS Oncorhynchus masou masou O O ®0 @) @0 [ o © wmE EitmaE EitiRaif
13 73 Oncorhynchus masou ishikawae O ]
14 %7 Oncorhynchus keta O O [ Jo ] <o mfaiaE ERaEIRiBE HHABAIE
15 EAX R Oncorhynchus nerka nerka [ J@) ]
4% Cyprinidae
16 77 LY Nipponocypris temminckii O [ Jo o ©
17 XX L) Nipponocypris sieboldii ©
18 FAH7T Zacco platypus @] O @] [ J@) o O @0 (] ©
19 /\R Opsariichthys uncirostris uncirostris O @0 ] ©
20 994 Tribolodon hakonensis (@) O O 00 O 00 o ©
21 < ILA Tribolodon brandti O @] O A O 0 o © HowmE BRAEIRIE  ERRAEIR
22 TYJ A Tribolodon ezoe ]
23 7 ISINY Phoxinus lagowskii steindachneri (@) [ Je) O 00 o ©
24 I )E3F Ctenopharyngodon idellus ([ [ oA @0 ] o
25 TFA A Mylopharyngodon piceus ([ oA @0 (] <o
26 JB7A Ischikauia steenackeri [ Jo) [ J O @0 ] ©
27 YL Y Aristichthys nobilis ([ oA @0 (]
28 /\UL > Hypophthalmichthys molitrix ([ [ oA @0 (] ©
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Ak BHERAOABLERKIRUEE (£2(1997)VEHE)

- 0T -

ERERER BERLYRT—4Iv)
4 pi 19215 19315F 19415F 1951F 19615 19715 1981F 19914 20014 =L HET BWET
19305 1940%F 1950%F 19604 19704 19804 1990F 199549 20104 19965 20024 20084
29 4ERA3 Gnathopogon elongatus elongatus @) [ Jo (] O @0 ([ ©
30 7R>EBD Gnathopogon caerulescens o ([ o ©
31 LFY% Pungtungia herzi o ([ ©
32 EwWd Pseudorasbora parva @] O O O O eO e0 () ©
33 4 4EY3 Pseudorasbora pumila pumila miE iR i
34 EJEHA Sarcocheilichthys variegatus microoculus O @) @) @) [ o} o ©
35 F7YH Pseudogobio esocinus esocinus 0] O () oA 0O @0  J © wmOE  ERFEIE
36 “JF I Abbottina rivularis O [ Jo O [ e} [ ©
37 3 Biwia zezera A () ©
38 RIEAD Squalidus chankaensis biwae @O [ ] ©
39 =34 Hemibarbus barbus o O O (] (] O @0 o ©
40 A Cyprinus carpio O O [ Jo) o O [ e} ([ ©
41 X277 Carassius auratus subsp .2 O O O A @) O () © wmwE HEHRAER i RAER
42 #4307+ Carassius cuvieri O @) o @) @O [ ©
43 X2 J7F Carassius auratus langsdorfii O @) @) [ J@) @) O @0 [ ©
44 )&+ Tanakia lanceolata O @) @) @) @) O [ © EaE (EFRIBE MHEFAIEIAE
45 =434+ Tanakia tanago @) @) @) wREiaE RREIR1AE Bp AR
46 A4')%/35%33 Rhodeus ocellatus ocellatus O [ ) O @O0 [ ©
47 #7343 Acheilognathus melanogaster (@) (@) A A @) HREiRE EREIR1ASE HEim
48 AFELTRFT Acheilognathus cyanostigma O
49 TFHELAES Acheilognathus tabira erythropterus wmOE  HHEEBRIBE FHRT B
50 #A#EF Acheilognathus rhombeus ©
51 £=#7I Acheilognathus typus (@) (@) A A @) HREiRE EREIR1ASE i
52 A7 #AF3 Acheilognathus macropterus
53 T F Tinca tinca A
54 #r9ary7% 4 Scardinius erythrophthalmus 0] A
F<aru% Cobitidae
55 K37 Misgurnus anguillicaudatus O @) [ Jo @) O @0 o ©
56 < K377 Cobitis biwae @) @) ([ Jo) @) @) o0  J © HREiaE RREIR1BE EEHAR
57 7Rh RT3 Lefua echigonia O @) o O O [ 6] [ © MHEIRE EHLIR1BE HRAERIBLE
58 HSKT37 Paramisgurnus dabryanus ©
FXF Bagridae
59 = Pseudobagrus nudiceps O ©
60 /\F Pseudobagrus tokiensis O @) [ Jo) O [ 6] [ © fEaiE iEHfRIBE MREIEIE
THYE Amblycipitidae
61 F7HY Liobagrus reini ° (] © FOE  MEEEIBE  FEERTRE
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BEELYRT—5TvY
BHET

AT
20084F

BEERNOABERRRRUEE (221997 5HE)
20024

HERRER
19514 1961%F 19714F 19814F 1991%F 20014
19604F 19704 1980 19904 19954 20104

EL)

GBS
19964F

19315 19415
19504
HEiHER

19214
MHERTLE

(=X EH

19305 1940%
© FoiE

O @0 L

< X# Siluridae
62 <X Silurus asotus

@) @) o0 @)
©) { ©
EHTE

HEEIRIE

A932)LJLAF Ictaluridae
63 FYRILENYNT v Ictalurus punctatus

©) AO
HRBELER

AR IS

3"} Hemiramphidae
64 ILAY3Y) Hyporhamphus intermedius

©) O

A5 HF} Adrianichthyidae
65 AR Oryzias latipes

A @0
MeREIR1ASE

M fEIR1ASE

HE XL F Poeciliidae
66 HFN Gambusia affinis

A
O @0 L © feimfaIRE

7oA %l Gasterosteidae
67 LY =3 Pungitius sp

(@)
AO
HHRTF 2

ko301 % Atherinidae

O
feimfaIR 1B

> O

68 AL A Odontesthes bonariensis

RS} Mugilidae
69 7R Mugil cephalus cephalus
70 AFH Chelon haematocheilus

97545 ¥ 3%l Belontiidae
71 Faot2TF Macropodus chinensis

B4 E a7 % Channidae

72 ALIVF— Channa argus
73 BAIURTAD Channa maculata

OO

©) O

AR %F Percichthyidae
74 RRXF Lateolabrax japonicus

Y274y 2% Centrarchidae
75 FADFINR Micropterus salmoides

76 ADFINR Micropterus dolomieu
77 TIV—F)L Lepomis macrochirus

[ JoN |
©

O

© mOE REREIE

HIRXAF} Cichlidae
78 TIET-EYUEN Tilapia mossambica

HAT7F+T% Eleotridae
79 AT FTF3 Eleotris oxycephala
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AR BEENOABERRRIRUVEE (£2199N)YEHE)

EEREEER BEELYRT—2IvY
4 pi 19215 19315 1941F 1951F 1961%F 197145 19814 19914 20014 L4 HET B®ET
1930 19404 1950%F 19604 19704 19804 19904 19955 20104 19965 20024 20084

K> a%l Odontobutidae
80 K>3 Odontobutis obscura O O A AO FIE BHRFE BHRAR

- 90T -

N\EF Gobiidae

81 RT/\t Acentrogobius pflaumii O
82 7~/ \t Mugilogobius abei ©
83 I45%/\t Rhinogobius giurinus (0] @) ERaiE ERfERIBE BETFRE
84 A3 /7K1 Rhinogobius fluviatilis ©
85 k733 /7K1J Rhinogobius kurodai O o O @O0 o ©
86 FFJ Tridentiger obscurus O O ®O O @0 (]
87 X FF7 Tridentiger brevispinis o ©
88 I ETI T/t Tridentiger bifasciatus ©
89 E')>I Gymnogobius breunigii o) @) [ ) © fERiE EEIRIBE EESIATE
90 aXH4/\E Gymnogobius castaneus ®0 ° © FHoE  MEFEIE  EEREER
91 &I Gymnogobius urotaenia @) @A AO [ J © moilE  EEARIE FHRS R
92 REFI1) Gymnogobius petschiliensis © iR fEiE
93 IK/\t Gymnogobius macrognathus O #OE  HREIRBE fGiMAIEIBE
94 <\t Acanthogobius flavimanus O O O oA @0 [ ©
95 7 0O/\E Acanthogobius lactipes () © miE EitRaia Eitmaif
96 7=/\t Chaenogobius annularis O
HTHF Cottidae
97 HTA Cottus pollux (@) (@)  Je) ] o0 @0 [ ) © FHoE  MAELEIE  EEREER
=R 15 2 20 16 9 23 24 21 22
B 29 9 51 48 27 63 68 65 71
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Construction and operation of a database on the natural environment by applying a geographical information system
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Evaluation of air pollution events by use of full-year observation data of fine particulate matters
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Construction of measurement techniques of BVOC-derived products by photochemical reaction and the current state understanding in Saitama
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Research on the going upstream and land-lock of diadromous fishes in Saitama Prefecture
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Assessment of efficiency variations among varieties of resourceful plant in phytoremediation of contaminated soils
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Potential combustion-originated dioxins transferring to water environment by rainwater runoff
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7.4.1 WX

Atmospheric concentrations of semivolatile bifunctional carbonyl compounds
and the contribution from motor vehicles
Ricardo Ortiz", Satoru Shimada", Kazuhiko Sekiguchi®, Qinyue Wang" and Kazuhiko Sakamoto
Asian Journal of Atmospheric Environment, Vol.7, No.3, 152-160, 2013
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Development of outdoor exposure model of traffic-related air pollution
for epidemiologic research in Japan
Isao Kanda?, Toshimasa Ohara®, Taro Nataami®, Hiroshi Nitta®, Kenji Tamura®, Shuichi Hasegawa,
Masayuki Shima®, Satoshi Nakai®, Kazuhiko Sakamoto and Hisashi Yokota”’
Journal of Exposure Science and Environmental Epidemiology, Vol.23, Issue 5, 487-497, 2013
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Analysis of summer-time atmospheric transport of fine particulate matter in Northeast Asia
Hikaru Shimadera'®, Hiroshi Hayami'®, Yu Morino'?, Toshimasa Ohara®, Satoru Chatani'",
Shuichi Hasegawa and Naoki Kaneyasum

Asia-Pacific Journal of Atmospheric Sciences, Vol.49, No.3, 347-360, 2013
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Black carbon at a roadside site in Beijing: Temporal variations and relationships
with carbon monoxide and particle number size distribution
Shaojie Song'®, Ye Wu'®, Jiayu Xu'?, Toshimasa Ohara®, Shuichi Hasegawa, Jiaqgi Li'®,
Liu Yang'® and Jinming Hao'®
Atmospheric Environment, Vol.77, 213-221, 2013
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Diurnal and nocturnal behaviour of airborne Cryptomeria japonica pollen grains

and the allergenic species in urban atmosphere of Saitama, Japan
Qingyue Wang", Shinichi Nakamura®, Senlin Lu'®, Daisuke Nakajima®, Miho Suzuki®,
Kazuhiko Sekiguchi” and Makoto Miwa
Asian Journal of Atmospheric Environment, Vol.7, No.2, 65-71, 2013
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Size-segregated allergenic particles released from airborne Cryptomeria japonica pollen grains
during the yellow sand events within the pollen scattering seasons
Qingyue Wang", Xiumin Gong", Miho Suzuki®, Senlin Lu'®, Kazuhiko Sekiguchi®,
Daisuke Nakajima‘” and Makoto Miwa
Asian Journal of Atmospheric Environment, Vol.7, No.4, 191-198, 2013
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An optical interferometric technique for assessing ozone induced damage and recovery under

cumulative exposures for a Japanese rice cultivar
Bodhipaksha Lalith Sanjaya Thilakarathne", Uma Maheswari Rajagopalan?®,
Hirofumi Kadono" and Tetsushi Yonekura
SpringerPlus, Vol.3, 89, 2014
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Study on tolerance and accumulation potential of biofuel crops for phytoremediation
of heavy metals
Kokyo Oh, Tao Li*¥, Hongyan Cheng?®, Yinghe Xie?* and Shinichi Yonemochi
International Journal of Environmental Science and Development, VVol.4, No.2, 152-156, 2013
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Photocatalytic degradation kinetics of methyl orange in TiO2-SiO2-NiFe204 aqueous suspensions
Lijun Yan'®, Yue Cheng'®, Shuai Yuan'®, Xiaojuan Yan'?, Xuefeng Hu'® and Kokyo Oh
Research on Chemical Intermediates, Vol.39, No.4, 1673-1684, 2013
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Development of profitable phytoremediation of contaminated soils with biofuel crops
Kokyo Oh, Tao Li*¥, Hongyan Cheng?®, Xuefeng Hu'®, Chiquan He'®, Lijun Yan'® and Shinichi Yonemochi
Journal of Environmental Protection, Vol.4, No.4A, 58-64, 2013
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Effect of three different crops treated with different fertilizers on soil enzyme activity

and the residual Cd content in the Cd contaminated soil
Tao Li*¥, Hongyan Cheng®¥, Kokyo Oh, Jifei Yang?® and Zhuojie Guo®?
Journal of Shanxi Agricultural University (Natural Science Edition), Vol.33, No. 6, 467-470, 2013
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Diurnal variability of chlorinated polycyclic aromatic hydrocarbons in urban air, Japan
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Effects of land-use type and nitrogen addition on nitrous oxide and carbon dioxide
production potentials in Japanese Andosols
Yuhua Kong®®, Mirai Watanabe®, Hirohiko Nagano®*, Keiji Watanabe,
Miwa Yashima®® and Kazuyuki Inubushi®®
Soil Science and Plant Nutrition, Vol.59, Issue 5, 790-799, 2013

%oF
THIFI AL E R AMIIN20B LV CO20EBICKRESHFHEL TWEN, ENOLOFAAERBLOSHELR TI220WT
IEHBNITAR S TR, ABFSE T, N2OECO2D 4 A~ L HHL FR E R 8 LOVEM R E O EBE M T 522 H W
LT, THEL 7235 D R % TR TR RE (D A Z Rl ki VEZERIAK) DR 8 TIEA GG LU, 305K UN150kg N/
ha/yrOERINERZIT -T2, THFFRROE T, N2OB X RCO20 4RI E KRB BE 5.2 72,

Effects of antibiotics on redox transformations of arsenic and diversity of arsenite-oxidizing
bacteria in sediment microbial communities
Shigeki Yamamura®, Keiji Watanabe, Wataru Suda®®, Shun Tsuboi® and Mirai Watanabe®
Environmental Science & Technology, Vol.48, Issue 1, 350-357, 2014

® O
AWFFETIE, WE OHERE T ORI XD e RRE T KO R BRRRA L IZ KT T K FRHTEME OB AT ~ T, ERRE
TCIEMEIT R BERRE LV I RBRFEIC B W T/ RT LT = =a — VDA ST o T, iFRMESIE TITBITHemIE T
W, ZRRREBEOTAEMBE R FICB W TH RSB EA TV | eRICHHEAE R DM B XA <HUAEW B ISt 2 F
THZEDRIEI NIz,

-172 -



Physiological and genetic basis for self-aggregation of a thermophilic hydrogenotrophic
methanogen, Methanothermobacter strain CaT?2
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Comparison of size-resolved chemical composition in ambient aerosol particles collected by

atmospheric-pressure classification instrument and low-pressure classification instrument
Keiko Shibata®”, Kenji Enya®” and Kazuhiko Sakamoto
Proceedings of the 8th Asian Aerosol Conference, 34, 2013
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Spatial variation in landfill gas composition in Sri Lankan landfillls
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A study on the proper treatment of incombustible municipal solid waste
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Environmental degradation of perfluorocarboxilic acids (PFCAs) and perfluorosulfonic acids

(PFSAs) —Are these real persistent organic pollutants?
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Concentration profiles of volatile methylsiloxanes in river water, sediment
and fish samples from Tokyo Bay watershed
Yuichi Horii, Kotaro Minomo, Mamoru Motegi, Nobutoshi Ohtsuka and Kiyoshi Nojiri
Organohalogen Compounds, Vol.75, 1291-1294, 2013
33rd International Symposium on Halogenated Persistent Organic Pollutants, 2013

%O

E BRI - CH AR R AT L a3 30 (VMS) O BT BHZERSI CTRY YLD @ WAk O B B L /e - C
WD, ABFFETIE, AKRBHZ DWW TR—=U Ty 7 (PT) — A ) — GC/MSTEZR AW T2 BRI K OHIRVMS D 73 4 154 it
Uiz, £z, JEE Ao BERREOZ7) =0 7o 7L T, ZOPTERIGH LZ, BIR Lo iEae W TR R B HE KR O 9
1S 2> SERI L 72300 ) 1K K OVE R 2B L B N KER BT OVMSHR EE 4541 & B SN L=, 101K & OVEE FFVMS D )
WL, A 130ng/L., 810ng/g dwThoTo, sl )1, &I iiidks HEELL 7= OFE85 T o fh K 2 £ B th I
OB L, TOVMSIREZE LT, VMSOAEYERMETMEL <, EER CABORELZZNZENTOCK U
BESR—ATHEIL, - REERAEERE L,

- 179 -



Application of the constellation graphical method to dioxin data
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Method development of cyclic and linear volatile methylsiloxanes in sediment and fish samples
Yuichi Horii and Kotaro Minomo
Abstract of the 33rd International Symposium on Halogenated Persistent Organic Pollutants, S4006, 2013
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Ecological niche separation between ammonia-oxidizing archaea and bacteria
in Japanese forest soils
Keiji Watanabe, Mirai Watanabe®, Tatsuhiro Nishikiori®, Masami Koshikawa®, Chika Tada*",
Kenji Seiwa*” and Seiji Hayashi®
Abstract of the 3rd International Conference on Nitrification, 61, 2013
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wastewater treatment plant
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Detection properties of phase velocities with SPAC arrays including structural boundary
Hidetaka Shiraihi and Hiroshi Asanuma'?
Abstract of the 2013 AGU Fall Meeting, NS43A-1783, 2013
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OCT biospeckle imaging to investigate response
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OAF & 7ILA BIF) & % (AL N)
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I34EE | 3,570| 5,655| 4,862| 3,999| 6,021| 3,752| 5,790| 5,022| 1,675| 1,568| 2,582| 2,476 46,972
L44EFE | 2,754| 4,452| 4,469| 3,024| 6,681| 3,992| 6,067| 5,902| 1,838 1,555| 2,616| 2,556 45,906
I54EEE| 2,571| 4,483| 4,125| 4,270| 5,854| 4,330| 6,772| 7,709| 2,478| 1,774| 2,252| 1,598 48,216
I64EEE | 2,746| 5,367| 4,319| 4,325| 5,062| 4,280| 5,128| 4,784 3,426| 2,225| 2,374| 2,378 46,414
L7T4EBEE| 2,379| 4,969| 5,487| 3,699| 5,634| 4,485| 5,285| 4,911| 2,542| 2,064| 1,747| 2,429 45,631
184EE| 2,555 5,408| 4,099| 3,663| 5,315| 4,566| 5,079| 5,770| 3,884| 2,403| 2,916| 3,772 49,430
194EE | 3,202| 7,515| 5,065| 4,135| 4,839| 4,881| 7,122| 7,746 2,399 2,593| 1,656| 2,122 53,275
2042 | 2,808| 8,116 4,394| 4,464| 4,441| 5,060| 6,040| 7,431| 2,133| 1,951| 1,862| 2,622 51,322
214EFE | 2,131| 5,411 4,482| 3,236| 3,201| 3,899 4,562| 4,873| 2,883| 1,837 1,771| 1,505 39,791
224FEFE | 1,641| 7,522 4,033| 3,394| 3,548| 3,459| 5,451| 5,896| 2,374| 1,775| 1,513 802 41,408
234EFE| 1,887 4,405| 3,650| 3,616| 5,110| 3,388 5,372| 7,008| 2,635| 2,738 1,427| 1,365 42,608
Q44| 3,126| 4,458| 3,294| 2,912| 6,036| 4,456 4,782| 7,620| 2,148| 1,833| 1,857| 1,558 44,080
254 FE | 3,324 4,344 4,659| 2,737| 6,377| 2,655| 5,031| 8,388| 2,959| 2,371| 1,477| 1,995 46,317
Q4 BIFI A & O PN ER (AT %)
A LT X E — % #657m LA Z DA,
ekt (FRCELLE) AR HE ekt ekt
124F B 52.8 1.0 36.3 9.9
1 34E T 58.7 0.7 28.3 12.3
L44F JEE 62.5 0.8 20.4 16.3
154 64.0 0.6 16.6 18.8
164E J& 64.2 0.6 15.9 19.3
174 64.6 0.7 14.4 20.3
184FFE 61.7 0.5 12.1 25.7
195E J& 62.4 0.6 10.6 26.4
204F 63.3 1.2 10.7 24.8
21AE 63.2 0.7 10.6 25.5
224 60.2 0.4 8.7 30.7
234 57.5 0.4 8.0 34.1
Q44EJE 55.7 0.3 8.7 35.3
254 i 54.7 0.3 8.5 7.9 28.6
MEFILIEIZLV65RE LA B D JF D BRAE AGEHERHZ DUV TIE, SER2546 H TR T LELR,
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(Hf7:~—2)
4 H 5H 6 H 7H 8 H 9 H 108 | 114 | 124 14 2A 3H i
124F | 2,120| 2,482| 3,633] 1,258| 1,029 921| 1,907 1,257| 1,458| 1,747| 2,004| 1,836 21,652
I4EFE| 1,667| 2,208| 2,642| 2,779| 2,587| 1,999| 2,449| 2,998| 3,092 2,557| 2,325| 2,230 29,533
L44EBE| 2,471| 2,549| 3,224| 5,205| 5,791| 4,408| 3,311| 3,328| 2,989| 4,147| 4,520| 5,264 47,207
154EEE| 3,035 4,615| 4,310| 3,828| 7,021| 5,682| 6,493 10,063 7,228| 6,442| 7,112| 8,282 74,111
164EE | 4,074| 3,682| 5,005 7,217| 6,704| 3,832| 4,606| 4,568| 3,821| 4,242| 4,641| 3,659 56,051
IT4EBEE| 4,192| 4,505| 5,580| 5,131| 5,671| 4,782| 3,595| 3,969| 3,198| 3,378| 3,268| 2,568 49,837
184E | 2,558 3,122| 4,242 4,141| 5,323| 3,455| 3,710| 4,084| 4,145 5,130| 7,114| 5,745 52,769
194EE | 4,253| 5,816| 5,675| 5,161| 5,725| 4,577| 5,603| 5,428| 4,387| 5,164| 5,559| 4,335 61,683
204EFE | 4,622| 6,235| 6,919| 6,476| 6,223| 5,144 5,222| 4,785| 4,276| 4,568 5,059| 4,534 64,063
214EFE | 5,149| 5,962| 6,450 5,717| 5,415| 4,609| 4,729| 4,536| 4,162| 4,513| 4,603| 4,929 60,774
224 FE | 6,608| 7,950 8,132| 8,654| 7,412| 5,812| 7,081| 6,959| 5,959| 5,592| 5,790| 7,406 83,355
234EFE | 8,728 11,577| 12,067| 14,187 12,038| 8,454 8,453| 10,332| 6,843| 6,712| 6,350| 6,574| 112,315
244 FE | 11,016 11,036| 12,860] 10,125| 11,754 8,400| 9,369| 22,195| 6,720 8004| 7,330| 8,916| 127,725
254 FE | 14,531 13,861 13,268] 12,892 13,130| 9,277 9,777| 12,831| 6,616 10,233 8,383| 9,336| 134,135
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