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1.1 BRHEHERE
#£1 PHBERBFEROBR
ERIEFTS | FRFTE | MERRE H H i
EO LA RERLY |ZRREY| BUKE | EERS &t
A 2 2 2 2 2 6
B 1 1 1 1 2
BEAR 2 2 1 1 1 4
KH 3 3 1 1 1 2 6
A 1 1 1 1 2
Al 1 1 1 1 2
#T 1 1 1 1 2
BR 2 2 1 1 2
&t 13 13 9 2 8 5 26
ARIERGIEECED I HHEEOHER R ZE 1.3 BE - &H

HI DD, I, BEBOLAMREEERKL, E
WEBHHHEERERT o, FOBMEBE, Fl10L
BYThHz, EE, FHRHEAXEOL VG
HINOZALBERESRZNRE LEIED, fFIEEOHE
ERBAERRIIOVWTHERNICERL =,

BB, REBIIRTORENFRED, LHEZ
HWELTW3,

1.2 (5RO OIRE BRE
ARFGHRBILE, RARAEHIEFRAZE SNV T
BREFRADTE - BEFOITARE L RHE LKSE
o = F R 84tk (14218RR) K DWW THREL 24
ik BREK2OLBVTH L, HABKHTH
B0, 85K A 2R DTS, 6% (664%1K) Lo T3,
#2 MEREDOTRR

mEs | tEEK | B MEEE MR
(%) (%) | ®&& |[EIA(%)
0. 4K i 29 34.5 37 29.8
0.4~0.6 16 19.0 34 27.4
0.6~0.8 21 25.0 40 32.3
0.8~1.0 17 20.2 12 9.7
I 1 1.2 1 0.8
&t 84 100 123 100

1.3.1 BKEHZE B DA s SR

FREH 22 ¥ 30 D i S M B 5 O RIB IR IR & 15 & Hh 3
(II4E% HEHEfE TSWECPNL) P DBRBEE MM E
RRZ2EET 27280, HEMETOWEZEERET 1R
BT, FRIIESAH, 8, BLUTWADIEICD
MR EREEREm U,

AERREIRIOLBYTH b, WECPNLOE/FEDY
EIREEEEER LTV D,

Fh, BRRCREZIHRIZIOWVWTE, BFHHE
BEHREL, BEHEL TWSEH, WECPNLOFERYFE
BEE, WIFhoRlERTBV T RERE S =
BLTW3

1.3.2 KEEEREEAINEHESTHE
REFRERZE D MR I B 1T 2B S DERE
BIEET 27000, 8RB O KEEAERZEEE L2 R
BWT, EHIIESH, SARVILADIEIIZDED
RS RAE L2 EE L=,
FEFREIKRIOLBYTHY, Lden (REHH
EEHEE) OFEMFEYMEERE TNRERTHRER
£EEES) LY 5158HE (Lden: 65dB— IT%H)
2TFE>TW3, :



#3 HKHZEEROMEETHERR (B{i1;dB)

R HE & E B R
5/31~6/4 | 8/23~27 | 10/25~29

%8 | WECPNL 70.8 72.2 72.5 71.9

#£4 KMEENZEAIMEMESRHEMR  (Hi4dB)

R % HH & = B £
5/24~28 | 8/30~9/3 | 11/15~19

2 L den 47.6 45.5 46.3 46.6

S 38.8 41.9 35.6 39.5

1.4 BMENRE

ERH2ETA DS BANSRBATICBNT, LEBED
BN, BEOo®E=_4y ) 7R2T>o>TVW5, H, K
fE, MFOMEBATIZIBVW T, S0.2°, CI"ZDK5

REOHELEBL TV,

ROWERNSREBFTOB KO HORAERKRE, %6

WRERTIZ BT 5 BKD p HRUZDDR I BE

DREFBRER U=,
B (4A~128) OpHIE, £EEY D4, 83
(3.85~6.90), BEH (15~3F) opHIZ, 218

EH4.79 (4.40~6.28) T, BUERNIE 2B cHH

INTVEY, HETHTHRY,

&5 R BHREATIC BT BB K0 p HORERR

fas M (4H~12A) BE (1A~38)
P58 A EHE 3= RIKfE SEIfE BEE RiKE
N 4.96 6.0 4,62 4,83 5.93 4.64
- 4,90 6.77 4,45 4,88 5.78 4.58
e £ 4.86 5.84 4,42 4,70 5.71 4,50
o 5.07 6.91 4,39 4,60 5.27 4.40
& i 4.75 6.90 4.01 4,79 6.28 4,54
K M 4,81 5.61 4,48 4.85 6.24 4,58
M F 4,92 6.15 4,35 4,86 6.27 4,62
% R 4,56 6.01 3.85 4,78 6.02 4,58
£ R 4,83 6.90 3.89 4,79 6.28 4.40
#6 RA3REHICBITIFERSE
HE |2BXKE| pH EC 80427 | NOs~ Ccl- Na* K* Ca** Mg*+ NH.*
R
N 1871 4,93 31.8 2.52 1.13 5.03 2.79 0.20 0.53 0.33 0.587
B 1952 4,88 40.0 2.91 1.14 6.93 3.83 0.21 0.54 0.47 0.59
¥F 2192 4,90 34.7 2.16 0.84 6.31 3.50 0.20 0.38 0.40 0.37
¥) B, £2FKkE:mm EC: uS/cm BAEE : ng/l
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%, RENC L2 REBREE, ZOREVPERIN
THETH, ZOREPERCRETCH Wb
TW5, HRABERNOHRBECERINET S
BERETBERRIFERTHS NS BMILM 2
UOBEORMBTELET 2 ARRIE, REREHO
RERRTPITVHBENMNECH D, ZEREBRA
DEEFBZIN TV D,

Dk, FR6EEDPSHEMRBEICBIT 28BHE
WEOREZBEML, ChETHMLUM, KEHNE,
RBLITEHEAEZREL, RARKEFICBD 3
BN, BEOHAMRPEHIIODVWTERERZEREL
T&k,

ke, RMMFORERMETIE, RIAHDOH X
PR FRES (HLEY) PEARCHELE
DHMREILRETI2ILICLoT, FBRACERE
PRETCLHBWEINDG, 2O, FR1 1E
EPS53NFELEDEDRRIBBE BT 2 HIRBS
PHFRESORAEZRMEL TV 5,

#1 HARRKS  BAi; mmol/n’
S0: {HNOs | HC1 | NHs
EeLe | 16 [ 12 [ 33 | 71
BT 150 | 66 | 52 {330
#2 NTRES
S04 | NOs | C17 [NHe | Na' | K* | ca™ | Mg
Bl | 44 | 14 | 40 | 62 | 53 |5.4|5.9(6.6

PRE™# | 67 [ 33 | 89 |110]110| 12 | 13 | 12

B {7 ; nmol /n’

2+

1.5.2 MBS
(1)FadH
Mt (AALh)
mitE  (BKETARE)
(2)FHEHE ERII~1IEE
M (AfLM) 6H,8H,10,2 4
g (KEAWAKE) 4HA~3H
(3)AAEA
BB AXREA(4EE), MPRES
(83ERH)D121EE
B MW BKkE, ¥EX, pH, 13 84S
(8IEH)D11EH
(4) BREUA %
HMEUwED :

1353
1R

4 B Bk
HEKER

1.5.3 AERR

RIFOHABL TR FRRASDOFHBEEZ K1
BILUOE2IRU =,

RERLY (80, 30.°7) LA (HNOs, NOs™)
&, BMUM TR TFRT, WEATFTCEHIRTHE
EXh2EDPS o=, BFE (HCL, C17) &, Wit
REBHTROBODEL, 7> EZ7 (N, NH.*)
AR E I HIARDOIDH Lok, =, RS
BEES0.°” 2R, aMUMDP AT H 2 KHE
TICHEREDUTH IV ZNRITENVETH - =,

BekDOp HOFEHMHEIL, HMLHMT4.88, AT
HT4.90LIZFLALENEL, BOBEDREHHEIZ
HREREBR R o E,
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2.1 EEAHIOIRK
AL 12 48 3 AREUE, BHEETIIRKET %k BT,

—BREAFEER L LTI HER, B8@EgkE 7 28
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INETF LAY AT LTI VERER STV

o e —RERBERTJMER D 3 WER L BBEHLAT 2

RERBD 2 PIERHIZ, TR ILE L AicF L A—421bx

£1 —BRREXRVEBRVBHEIHLARNERONERE

Nizo AT DWW, REAHF—REEA[AZER &
LT 10 R, BBEHFEF ARER L LT 1 AleH%
HEL TS, INLOHERE, 2TFLA-F VAT

LI W ERERENTH S,

F o ABRTIRFE2 IR UTHE - BEE, SIS
NBTEPHHKE FL A —F S AF LI LD B

LT3,

£

MER
& 5

pil

E

] Z]

v
Q

SPM

NOx Ox coO

HC

Bl - BE

oA B oA >k B N R |

*101
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*103

F|S

*104

b | T & (| =

*105

*106

2| E | 8B (R

*107

—~—

*108

oo

*%109

**110

*¥]11
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KEBRT | K # " 355 8519 | 0.003 o] 0 0 0 0.016 | 0.005 [e) 0
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A | GEF " 361 8720 | 0.007 | 0.058 0 0 0 0 0 0 0 0 0.016 0
X5 THI FEO—BLCERRUVERBRMATEER
—#{bLER (NO) BRI (NOX
WO | WER FRbElE e ETeE | wREETse0E W NERE ST 1 KRG R STHE
£  HAEAEK D EiErea% i AT 8 & D B {8 e R198% 1 NO2/NOx

(B) | (BR) | (eom) | (pom) | (pm) | (A) | (B5R) | (ppm) | (ppm) | (ppm) (%)
fefth | BERE £ 362 8706 0.004 0.082 0.011 362 8706 0.011 0.147 0.026 66.3
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BEARAT | BB H “ 361 8564 | 0.014 | 0.066 0 0 0 0 0 0 0 0 0.024 0
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i 7.9 ~11 <0.5~ 0.9 ! <l ~<t o <2.0 ~ 2.0 |
# B 5.3 ~ 5.8 ! 8/8 (9.5) 10/8 (.10 1o/ (<1) 11/8 (2.0) 1o/
l 7.9 ~ 11 | <0.5~ 0.6 ! <1 ~<[ <2.0 ~<2.0 |
M F Ok 5.3 ~ 5/8 ' 8/8 (9.5)  o/8 (0.7) 1 0/8 (<t') 10/8 {<2.0)" ! o0/4
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pH D O(ng/1) COD(mg/l) S S(mg/1) T-N(ng/l) | T-P(mg/l)
K& ; i B E ;
BRAE |(m) | BA~B L o/n | BD~BK | o/ : B~BA ) a/n | BN ~ BK | BN ~ BX
X ; (7)) BO~BK L oxfy | (PE) (749) €27))
; : (78) | :
® N0 i 2.4 ~ 14 | 6.6 ~ 14 | T~2 ! 0.82 ~ 2.0 | 0.054~0.12
# % 0 | 7.0~82 1 0/12 (10). 1 1/12 (9.3) 1 12/12 (12) 1§ 12/12 (1.45) (0.081)
; 7.9~ 19 6.3~ 35 | 9~ 54 i 0.95 ~ 4.4 | 0.029~0.28
gam | o | 7.5~9.7 v12 (12) 1 0/12 (1) 12012 (21) 1 12/12 (1.49) (0.087)
i 5.9 ~15 ! 4.5~ 12 6~ 19 0.78 ~ 1.6 | 0.045~0.13
0 | 7.1~8.0 | 0/12 (1) 1} 2/12 (1.3)  112/12 (1 i12/12 (1.1) (0.070)
i 5.2 ~ 15 | 41~ 12 | 6~22 | 0.84 ~ 1.5 | 0.047~0.13
XK@ -1 ]| 7.2~7.9 1 0/12 (10) | 2/12 (7.6) 1 12/12 (12)  i12/12 (1.06) (0.074)
; 5.2 ~ 15 | 4.7~12 6~22 0.7 ~ 1.6 | 0.045~0.13
2@ | 1.1~8.0 | 0724 (10) | 4 (7.5) ) 12/12 (1 (1.1) (0.072)
E 6.3 ~ 14 ! 42 ~12 ! 4~15 | 0.29 ~ 1.3 [ 0.032~0.22
0 | 7.6~9.2 : 2/10 (o) 1 110 (6.8) ! 10/10 (m 1 Y10 (0.73) (0.064)
Weit ; 6.4 ~ 14 3.9~ 12 | 5~ 14 0.40 ~ 1.3 | 0.032~0.22
-1 ] 77~9.0 1 210 (10) ¢ 110 (6.8) ! 10/10 (8 1 8/10 (0.77) (0.066)
O ; 6.0 ~ 14 ! 3.8~ 12 | 5~ 14 | 0.49 ~ 1.6 | 0.031~0.21
-2 | 7.6~8.9 | 2/10 (10 3 110 (6.7) 1 10/10 (8 i 810 (0.80) (0.085)
i 6.0 ~ 14 | 40~ 12 4~15 | 0.20 ~ 1.6 | 0.031~0.22
2@ | 7.6~9.2 | 6/30 (10) 1 3/30 (6.8) i 10/10 (8)  123/30 (0.77) (0.085)
i 5.6 ~ 14 42~ 11 2~11 0.39 ~ 1.2 | 0.021~0.20
0 | 7.5~9.1 ! 2/10 (1) 1 110 (6.4) 1 10/10 (6) ) 5/10 (0.68) (0.061)
E 5.5 ~ 14 41~ 11 ! 4~11 ! 0.35 ~ 1.2 | 0.032~0.20
-1 | 7.6~9.1 1 2/10 (10) & 1/10 (6.7) 1 10/10 (Mm & 6/10 (0.72) (0.066)
W ; 5.4 ~ 14 | 4.0 ~10 ! 5~ 11 i 0.39 ~ 1.2 | 0.034~0.19
-2 | 7.6~9.1 1 2/10 (10) @ 1/10 (6.4) }10/10 (M 1 6/10 (0.73) (0.066)
E 5.7~ 14 ! 42~10 ! 4~16 | 0.43 ~ 1.0 | 0.030~0.15
-6 | T4~86 1 110 | (9.5) i 2/10 (6.2) i 10/10 8 1 9/10 (0.70) (0.061)
! 5.4~ 14 | a1~11 | 2~16 ! 0.3~ 1.2 | 0.021~0.20
| 2B | T.4~9.1 0 /40 (10) | 5/40 (6.4) 1 10/10 (1) 1 26/40 (0.71) (0.064)
; 5.8 ~ 14 3.9~ 10 2~11 0.46 ~ 1.1 | 0.021~0.20
0 | 7.6~9.0 ! 2/10 (10) 1 1/10 (6.6) | 10/10 (m 7710 (0.71) (0.071)
W a a | |
! 5.6 ~ 14 ! 39~10 ! 4~12 ! 0.63 ~ 1.2 | 0.033~0.19
-1 | 7.6~9.0  2/10 (10) 1} 1/10 (6.9) 1 10/10 (8 i 910 (0.77) (0.073)
i | y ; y ;
; 5.6 ~ 14 ! 3.9 ~10 2~12 | 0.46 ~ 1.2 | 0.021~0.20
28 | 7.6~9.0 1 4/20 (1) ¢ o220 (5.9) 10/10 (1 1 16/20 (0.74) (0.072)
5 .7~ 14 4.5~ 10 4~10 0.55 ~ 1.0 | 0.033~0.20
0 | 7.5~9.7 % 1/10 (10) 1 110 (6.7) 1 10/10 (m 1810 (0.7) (0.082)
i 5.6 ~ 14 ! 48~ 10 | 4~12 ! 0.58 ~ 1.0 | 0.035~0.20
Bi¥IKFT | —1 | 7.5~8.7 1 1/10 (10) 1 1/10 (6.8) 1 10/10 8 i 710 (0.74) (0.085)
; 5.6 ~ 14 4.7 ~10 4~12 0.55 ~ 1.0 | 0.033~0.20
28 | 7.5~9.7 ! 2/20 (10) ¢ 2/20 (6.8) : 10/10 (1 115/20 (0.72) (0.083)
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' (Ftg)y (E8) (#3g) :
A Il ; 2.8 ~12 1.3 ~ 5.8 1 6~ 60 1.4x10° |
(& B 6.6 ~ 6.9 10/12 (0.2) i 4/12 (2.3) i 6/12 (20) 1312 | ~ 2.4X10° 1 4/6
“ Ji i 6.0~ 13 ! 0.7 ~ 4.1 ! 6~ 36 | 2.7x10° , |
(& 1 6.7 ~ 7.1 ! 0/12 (10) io/12 (L7 1 o2/12 (15) 1212 | ~ 2.8x10° ! 0/6
# il E 5.4 ~ 13 i 0.6 ~ 2.5 1 2~18 2.0x10
G N ) 6.9 ~ 7.1 1 0/12 (10) 3/12 (1.3) 1 2/12 ) b1/i2 |~ 9.2x10° 1 1/6
%19 B : 9.4 ~ 14 | <05~ 1.5 | <1~ 2 | <2.0 :
(KR AT 7.3 ~ 7.9 | 0/12 (1) Lo/ (0.9 | 212 (1) 1 0/12 | ~ 7.0%10 | 1/6
B E N T % ; 8.0 ~ 14 <0.5 ~ 3.4} 1~19 <2.0
CN ) 7.0 ~ 7.4 1 0/12 (1) 10712 (L.1) ! 0/12 (6) vo/12 |~ 7.9%10" 1 0/6
= @ I ! 6.3~ 13 ! 0.5 ~2.9 ! 3~42 | <20,
Ul R 6.6 ~ 7.1 ! 0/12 (10) "~ i 1/12 (1.3) " & 2/12 (12)  1/12 | ~ 3.5x10° ! 1/6
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4. 27115 - BERPOKEIERE
KEEEG IR E DS HRBEGOBEHAD b
JyraopcFlLy, FharoonF L L EOERE
MEMEIZ DWW THEZITo 7z, MIEBIX 1 2 2Kk
ENRG6 1IEETH >,
COMBOKER., MIJupoxzsF L T 1A
FhZronzFL T 1 RENEEHELESBZ C
Wiz,

4.3HR#OKERA
4.3. 1EBEKN
HIEE, BB TH2ENOBAL>TE
Moz BN ERWIZENT LBFBEED—
R UTEBERI WM K ALY DS, TFR3E
AR ERBBEH LT\ 5, BIE, HREICIZRmL
BINEFAIKPBARINTEY, SHEpHOkE &
EHRKBEFICORERFERZRIETODOLEDA
%0 T T, HRHWOKEFDOE(LEMFERIZTHE
T3,
4.3. 258
MBA634E4 5 ~
4.3.3WBEAB
WAL T, W L b KEE400mRE DK E 2 B EK
ZHET 3.
1) &SR
A 2HRR L, HREISERTE)
2) AR
f£3[ME(5H, TH, 98)
3) #AAEHEE
pH , DO, COD, T-N, T-PZ261HH
4.3.4EER
FRITEEIA I TE)(IERMEKRALEE R ORE
EMPHED, FRuEI0E D S TIHY L OFEBR# K
W bNI=. FR2ECHICIEHUKDBIBI N, FR3
4R S AR R BEEERFR L= 2Oz &I
&£V, HORBE TpHD EREDBH S Ni=,
#AkopHix, XEH S50mBRIT, 5.20055.88 %
>2THEL, EroKiCAa»r>TpIBLEELTW S,
28, 200mELIETCIES. I~4. TEHEEI L L BHIZEL
RoTW3,
¥/-, REHOHDO LRIZL > TEBED S50m
BT, PVIZobAd (AL )§EEEIX0.5mg/ L
(58)»50.1mg/ 2 (108 )~, 8.4FREX5mgCaC0s/ ¢
(5H)752mgCaC0s/ 2 (10F)NEEL RoTW 3B,
AN T LA A (Ca? ) IBEIXT.2~9.0mg/ ¢, T
MU LAA(Na®)iEEIZ4.2~5.1mg/ 2, T %
SOULAA (Mg )BEI1.4~1.8mg/ 0, AU T L

12 (K" )EEX0.7~0.9mg/ o, BWitA 3>
(CL7)BEIX12~1Tmg/ & , WHERA A > (50427 )RS
16~20 mg/ ¢, AI*"#EEIX0.1~1.5mg/ ¢, 8.4F3E
1&2~12 mgCaCls/ 2 DHHTAHFLTHBY, 8.485,
A", Cl7, S04 IZEI L L HICEENE S I 21d
DA SN 5.

WK DBERRE(D0)IX8~12mg/ ¢ ODRHF T2 kIE
amLTED, 0mMUETIEDOS 1 Ing/ ¢ FRE T,
DOVBETH oz EHEFEE TCOENREENRE

(CODY)IZITEL A &0.5mg/ L LT TH oD, ERILL
FEDH T BIF BC0DIX<0.5~1.3mg/ ¢ DEFE T
HLTHY, SEAOFEFEEEZATH0.5~1.1
ng/ L LBEDLENAONS, RBEEE ISR
T0.14~0.2Tmg/ ¢ , &0 AEET<0.003mg/ ¢ &4
2 TW3, KBIXKETMTLICEEZTETL, K
400mTiX4.1°CL > TW 3,
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FNF LRERIZE- T, E LRI
MR DRI N, FEHIELT D S ARBEE LT
W3, FFIAEXNZNEKBENNYLEDOKE,
EYECEDL S REMERIETHEMERICHE
T3,
4.4.2%H#EHmE
FEk3FE4H ~
4.4.3REBNE
1) A&
2R &3
2) AR
#3m (58, 7H, 98)
3) AAEHEHE
pH, DO, COD, T-N, T-PZ261H
4.4.40BR
FEMHOBEEE, 1.4~5.mOFEETHHF LT
%, FEEEEIX LRI 3. In, THREOY LY 1
T4.4me 72> T3,
PHOELEMEIX, LHET4.4~5.TCHHLTH
D, THREHBDY LY A FTidd.8~6.0L>TW3,
£z, oA MORETIEpHDEFEEHS.3T
H3W, TRTIHLILEWEIZR>TWS,
D0ix8.2~11mg/ L DEFETHH LTCBY, FTHEIK
BOWTHRIZDODE LWEDIEA S Wi,
CODDLEFHERAB L, LHRE<T1.90g/ 0, Tk
HOY LY A FT1.3mg/ Lo THBY, HE (LK
f82.2mg/ 0, THEL.Tmg/ ) BELR>TW3,
T-N, T-Plc>oW\WTik, T-NT0.08~0.38mg/ 2 ,

f34-



T-P7<0.003~0.014mg/ L DEFETHHELTED,
Chl.alX<0.5~1.Tug/ s DHEFETHHE LTS,
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HE
4.5. 1 FEEK
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%, REFREEERZELTHY, 2, ATHOD
AKDET T BZMIZBNTE, SRERFKERD
5LTH, RFRKEOHREDIDEIZR> TS,
ZZT, IWHFLOKESEMERICTHEL, A
THOKEDHEEMEEZFIAT I EERKL LT
CORBEEEET .
4.5. 2 EHE
SERLI0SEE ~ R 1 24F
4.5.3HFBENE
1) FEEMS
WL 2R BTE
AT 3R
2) FEEE
fF4m(58, TH, 94, 10H)
3) #AEHEHE
pH, &&EK, D0, COD, T-N, T-PEITIHH
4.5.4AEBEKR
(LS b D2FIZ BT 3C0DDEFEHEE, 2.1
mg/ LT, BIED3.8ng/ L B FE>TW3, LHPLY
LEBSFEMO2EIZ BT 2 CODDELL)EIX Ing/ o
BTHDH, FLOEBEROEEE & HIZCODEED
FRERPRS NS,
¥z, BERCKBERBVPERINDD, TRIZSB
2BEBRADELVWRDEASNT, KBIEDHE
HIFEALR NN,

4 . 6 BEEYITHURE

BEYONBENERICETIERECIEDSE, E
EREMRRLMGOFRK 8IKIZDNWT, L
vy BEE (UYL E3HEE) C ERMEYE (O
rsunXy L HE8IHE) ERNRICMEET o EH
HHER L bHKEREEHE LT W,

F, BR2EE, BVWUA LBEIEZODWT, &
EREXREY IR DY EHEERE LT o D EEE
PEA2bDE Do,

ZOfth, EXBREVRRLIGELORERES
EUTHUTRK, BRIEAKE, 6 9EDEL . B
¥ (YU %3HEHE)  EREWEE (Voo

AHVEQIEE) WOWTKREET> 7,
EAMEBEEEBIES S4EHTH o=,

4. T{EYERERA

4.7.15EBEWN

LRI & BIRIEE R D RRGIE X 5 )= 8,
BREROBREMICOVWTKE, EERCEYHICH
I BLEMEOEE L~V EIERT 22 L2 K,
BRETF» BRI IR TEEI SREET ST
W3,
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1) &R
JUEB#EFR S (1 HiRR)
2) HENR
KE. EE. &
3) AR
TR11%E  9H27H (%)
9H29H (KkHE. EH)
4) FAEHE

KE, KE : D7FNVAXEEY. 7=V
2ZEEY. V7=V XXk
&Y. 1, 1-yrponx¥ .,
1-7pE-3-rpnproty

£ T FNAREY,. 7=
ZZEY. Y7 =R XAk
=L
4.7.3WER”E

il LEROREICBIT 2 KEANOTENR
PEIE. WIhbREShah ok, EEHBOD 3
MiRH LIRIED S O T F IV 2 L&Y H20.0051 1« g/
g-drefRitiT iz,
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4. 8. 3FAERR
Rl 1 EEORECTIE. SFABREHE bREE
h=EE el o7,



5. T HRRFR
5.1 LIHBRNWAE

PEAI454ED &, B D L1805 3R, L% B
THRIEBEESFHERENEIC L 2ERVER
INBEAMICONT, THIBHRNEMERE
E2EMBELTWS,
5.1.1 FYKiFE

FBHEOER, XKFHRITLAEEDLLO
ppmil EPMRHI S Wi DERIZDOWT, BRREE
WICHETS Tow bk 0kb, 1HMEHRAE
U®R, T RIVLEEDNL. Oppnl EREE N
o

5.2 {RBELL 8Kl EREAE

BRI EAE248DKRBEILIEUDPHERINTS
b, FURKPX) OEBEKEICL D THEOKE
B HERLRIEITRADLD 2HLIZDONVTIE, B
FA6EED S, EOMB BRI L VEERLETE
EEBELTW S,

Zh oS DRBILEGLIEDWTIE, BERMBTEE
2EBL, MEORRFILICEDH TS,
AKEEIL, ERIFHILIZDOWTI3MRE, 267THE
DEEBEDOMTEEBL =,

5.3 NV 7 HBERE

TN 7BoBEIC & ZKEFEIENEERE
24 (PR2E8HRE) s, RRNoT
V7% (FR1 1E3HBRE2 0 7AT) 25
LT, Bk OBERERICHEHEIREZN T
BERRA T HEE. AEA Ll SEERUVREA L 4
Bl (MU Zoenz2Ed) O34E8FKIIONT
THIZKEMEZERLE,
MEBEOER., 1HEHZRIPS AT 712y 7H0.005mg
/I E iz,

5.4 Rk KERE

BEROBIL US> S HE T3 RNART
KUMEOBRREOEBRIEDOEHAKIZ LD, AT
RIBAREEEZTWVWBEHDEH 5,
ZZTINSOZMIIOHAEMSREED, EH
P AKEREZEBLU TV S,

RAABENGIE, XKNRUIKZRO DRI, EWIAKR
OB ECAZINO 3TINTH %,

IR P Re A K I ) 1 [X)

5.4.1 /DRI

INRIT DK DWW, Bl U =MEAEsLD»
5 DHAK R TMNIEE () D> S OBEKFORE
®R3ED, £2M0(4, 9H)1 5HREHRHEL
o ZFORE, —WMOWRKBTESBEENS
WHOBR SN, REMNDRL, TRO/NMR
NIl DERIEEYE S (KB ) ¢ ik, #5%0.01mg/LR ¥,
7RI AH0.001~0.002mg/L, $AH50.00508/LRK
5, HLEH%0.005mg/LR, 7KERH0.0005mg/LA i,
¥ L p80.002K 3 ~0.003mg /L& BRIBRHEMEZ T
FhoTW3,



NI B R AR (X

5.4.2 B
HENAROKBEIZOWNTE, F£2H1 6 Hi&
(6 H) RV 2 1#E8(1 0H)ERE LK,
FRINBAREBERBKE, RIOBREEORE L
BoTHY, FIEKOPHL.5, EREKDPHIEA4.
T, CNETORFREBELEBR LT, REREHER
SRRV, Zh6DBKIEFINEKRCEHE, B
JNBEAEERET, ~FVII, ASIHLEHRLER

Eh, RBEtICHEKINERETEHT.1E2D,

BERKEVCRBEAAIN TS,

EHRNECBEOBRECORELEZ>TWS
WFr Bk, SREK, SEEKDOpHIX4.4~4.
6C, CNETCORBELERLTUILALEHER
BhiWn,. ZhHDEKE, BBINEERL, &
WIERICED Sh, BBEKEE(pH4.5~4.T)~&
kEh, BECHAIhER, BEIITHRICKR
INAFINZERT 2o

F iz, —EIZEKRE(pH4.5~4.T) T 2 E3E

kBB kah, BERKELUTRAEINER,

HAINZHALT NS,
HEJIREDHSEHETIEpHH6.4~6.6, F 7=,
IR R D FREHE T lEpH6.6~7.0T HARMHEIZ K
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BHENOKBIZOWTIE, £2H(6H, 10
A)1 5HSEREE LR, ’

B OWAMICEEFT UMD D, ZhzHR
& T B{BR(pH3.0~3.1), /MBR(pH4.7),
JI B (pH3.5) X BRI & I > T W B,

EA63ED» S, ANBRORBRKEERLET
FIFE L, BRI (pH2.0~2.1) % 8 X BIaT
ORICHBFELTWBD, ZDORKIEZpH2.2~2.4D
RN T RIORFBICR>T WD,

HRBIR T, pHD3.9~4. 0CLMIREEHRL
EHEOFREBTHPIN4.2~4. 3L BRIETH B, L
L, dtBREEGH LB LFRF/ T, pHb6.9T
RIEEEEZEEZLTBDY, TRANOEEBEIRAS
N, SREMADOKEIE, ChETCORER
RBriwmLTcoREREMIFZRSNR W,
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1. IELHIC

KHEE T, HkboIL 7 BEREERES S 0
& L7z, BRONTHIRIZIIT 2 RERLEWE DITHR
EIITONTWAD, FO L S IR VR E &R E L
T EBERICEMBEOEEREL, ThETTbhT
Wighyols, 22T, BREPKSCRIERMAL LTOFIK
BAE<, MORBICELER T B3R DR,
BN R OFE)| & KB OHEHE Fh 5 /N OfE
NMERRIZ, EhoORNIKFICFEET HE#CFEHE
DEEZERTILIEHEND, FRTEEDN OIFEEITH)I
KPOEBRCFMEOEN L ERICET H3E - k%
1TV, ZOREREZRE - FEHREE (FR11E3A) &L
TRV ELDE, 22T, RE - FROBERL B,
HE - HEOF#H, EMRE L EEREOEE I OWT
WARB, R, BEMARRNEICOWTIE, BT - TERE
EBRIN,

2. FRE-UROERLEHN

BIE, (LI TERE CEARES D L b b TR
D, ExFH LWMEFWERBRE IR TS, RO ARIE
TERMEEWE (L2 ITBEIRTE L, ARIZZ0RE
EBEZ LU TERD, PCBIZ L DBREFR N OB~
WELTRIZ, LFWE T 2 ZEFROTRE L Hii-
TRIERRIR 2 5 WENE b, 2¥e b, PCBE®D
LB K HEREBYT, RERTHRELIZLS < @
FRIE) D30 NRIZERE Lo\ (EERE) b2 g o3, B
&, FAROEEINIBER TREPICHRH S h, fpE
HEZE LU CABICERENZHEI10, ABMoRICE
Hizol - TEZE(BMEN) & RITTHeEr H 20
b ThD, ZODOPCBREIEZIUEIC, RADARAEREIZE -
TUERARZCEHEDRINNL, ALY ~DER
BRBSINAIMELEEN TR ERbELN LA
0, 20X D MM E D RE R~ B OLFEHIC
SNDERERRICBIIET B -0 DIERZRBBH SN,

Tixbb, MLEHEOEERUCESESORH BT 51k
B WhOLLFYWHEERRETH D, T OEESL,
FRLFMEIOWTCII B RN, BEREN, 2olBitE
WRHBHNE D 0% ORERTELITBMARNICEE TS
EEBHIT, FNLOMREETET BILEWE L E— TR
ElFEmE L LTHEEL, BEEA) - (EREOHH 21T
W, BEFF MBI OWTIL, EMMEEE DR SRR
2TV, RERONIE—FERE LRSI ETH L
WHILDTHD, IbIZ, AERE N FJepzF L&
L BHIT KB % SR CBEFI6 14ES A ICERIE S h, EREME
TR OOEESIRME T, D> OB RS D H BT
WEEZEENTFYE L L TRERUMARDEIRZIT,
BEENH D LHE SN HRIIIHE B E L EYE
& LTHEL, HERUBMARSORKIZ1T AR L2
2STVNB,

& A, EE, FiZT IFRAEORE THEERMICAE
MEINDEAFXV AR, TI7AF v 7 BRICEENDTH
BE|D T Z VBT AT NVEE, BERISICE TN 5 REiEHEH
DRFRERD THD ) =V T = ) —NVEDSNRMENSW
BEALEDE REERVE V) LIRTN B (LB DSERE
M RARAT 4 TIZH LI UIEESE U, #H2r2 B onsEm<
RoTEl, TNODILFMEDRMNIIL, BAEEHOE
THEROAETERAE D DV IAFEITEV S O R EICEE LTy
HEREHEREVEERH SN TOWA LD L H Y, Z DS
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YRR, AR U7 & 5 1B AERT5 bon b
HEEETOER, BEROEESICLD bOE TRIRIC
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EDL 5, FRHEAPOERERNVE L OBEPREIZONT
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DO EEREREFRET AMEORNLOTHY, L2
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Ui, KR TN, kb0 L 7 EERRERES
FoubE U, RN HIRIC BT AR EDLEME DTT
BUREII TN T D03, D & 5 22 g d g &
L2 LKL FME OEEFREIXITDOA THR2WVD
DB TH D, DT, KEROREFICFET 2%4HE
SRR E OTERCIRE L~V &\ o T B 5>
BEREROEHMITE A L2 L, CEWEICT 51T
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BE L RoTWVS,
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N DOFNAKPIZFET 2 A CEYE & W EEE
GCMS (H A7 a= 7T 7/BBHSHEH ICX v AlEL,
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Lo TNWD, iz, THEHFEROHISE R IEK BT
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RES SN OEMER 2K 1S, &)k oz
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FINTZ DI HARNEER Tl X2 ¥4, fiskmig ¢
BRI DITHD, T HIKRFNOFREREIL, X
AROLEREDOB L EEIZ HH TS, —F, &N
JNOTE) N iXEE) 1 & L3 2 & FiRERE Tidds L #2205
D1, FMEE TIIBLESZDOIO/MNINITHD, b
DOFRTIL, Bk EMERTA S8R €, BHEER (B
EFEAFH BANL2AIIMTTELD, ZOKRBEDRKE
AL AAD BABRIEBE D L OTH S (K2), #iZ, 47 )1
DR THEERN EFED D PIRPE T & LT4ER
VWHBR T dh D, 3K (| DK BITTAIZRE KT, 20A
FE R — B3N & ISIERETH B (K3) . ki
& TR ORRBELR SIS B IK R (EFHE) 22
EFHEET B L, KRN L FHENTII2~aE, 1) 1T
JIOTANRE L BILZI0EREDEE N H B,

AN D EFR, PREOTREERET 2REREELD
FHIKEE D R RUTE & O TR U, 4 ORE % #S
McH2 L, BRI LEDFEH T, FEMTIE
& A ERRODEG B UWITEAFTOFEN RTET DIRBR
THY, BODsIF0.6~0.7 mg/L, T-NiF0.21~0.30 mg/LTH
5, HHERIE, KAUITRRABOZ VIR T, KEETH(A
675N, ADEE167Akm?) PLBHRET (AH2375 A,
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40BN, AOFEEESIAKM) P REFH (AB4ITA, A
M EE375 AMkm?) D EDOTEHMAREL T D, Zhbo
T TIT TAEYE REMEL, AR OBIEHIR TITRE
FAAOBHEALITHONTEY, BODsZ12~13 mgL, T-N
130.83~0.87 mg/L & EHURIZH~TBOD;s & T-N22~3{%
E72o TG, FENOPFBIIRRERE, B0t
IEKEH ORI DOEEMAEEL, BODsET-NIZENLE
10.6~1.0 mg/L &£0.30~041 mg/L T, LHIHEIIER Uk
BHThd, THEE 4L HETERCEEHAFE
L, JINBWOSFEFERIC ISR RIS 5 D, T D OHtE)>
HOEFBHIKBTA L TWB, BT, B AR
BEROFKETA S B, BODsSPT-NIZZALEH1.2~2.0 mg/L,
0.60~1.11 mg/LTH 5,
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@ : FUKim
V-1 RS, V-2 BEEUE, V-3, 8EfUB, O-LEB5E, 02 BRAE 0-3:%KHKE,
k-1 RIRHE, K288, K-3,4HKME, A-LIREHE, A2l A3 5B



F®1 KA EEH/NANFESDOBRE

15 B | KU | B | =5 A8 )| ZEEN
BNGMER [ knl 136~ 133 61 27 138
o B m B [ k'l 4,100*' 4710 1,190 227 1,240
oS [% ] 1.1 245 152 - 31.2

A AO [A] 265,000 670,000 110,000 310,000**| 3,300,000

A JI o5k B’ [m'/sec] 181*° 251** 67*° 30 *° 21"’

*1 EFRMET

*2 EATROAD KRRACEFRESEEMAHEE : Th3Ebbaltes 1 0 00EHE), pp. 7-8, KHEEKHHS
(1997).

*3 Y HIEBEBALAICIT BETHME (1956~1980) , B E HIIT T B EREESKEHMESEE « W)IIAKERRS
# () 1, pp. 664-669, HHFITEEN (1984).

*4 FEEBRRICR A EFHE (1938~1980) , BFRA HMTEHEREEEKEHSES  WIKERRFE
(8) ], pp.664-669, HETHH (1984).

*5 " HAAREHREERAICI T ZEFHE (1975~1980) , B4 T BEEEESRSKETSES | IIKER
BRJ5ik (8) 1, pp. 664-669, HE LM (1984).

*6 IR IHBFEETSME (1981) ,FkE™ : TRKETORE], p. 104, FKAM FRIFILA.

*7 RIRFTRBRIAICRIT BETHE (1951~1980) , BRE BT REEEESKERSEE  [W)IIKERBRGIE
(%) 1, pp.664-669, HFLEME (1984).

F2 XM &R/ 0K H Bt

18 B bR | KU | HE | FSEI | B I
£ S 73 | 73 | 1. | 72
pH b F 71 | 69 | 69 | 72
LA RA 7.0 70 6.8
£ #| 07 | 06 | 06 | 06
BODs [mel[ | 12 | 13 | 10 | 06 |
T 1.2 1.2 1.2 20
b S| 35 | 24 | 51 | 20 |
ss [me/lld F| 86 | 123 | 83| 18 |
T &K 5.6 108 114 83
+ 5| 025 | o021 | 030 | 024 |
TN [me/Ll|% 58| 087 | 083 | 041 | 030 |
T 5 0.60 0.71 0.63 1.1
£ F | 0012 | 0008 | 0012 | 0014 |
TP [mg/ll|® | 0031 | 0052 | 0023 | 0015
T % 0.027 0.042 0.041 0074

1 EFE 0 Y-1; O-1; K-1; A1 42 ohiE @ Y=20 0-2, K=2, A-2 *3 “Fiit :'¥-3; 0-3; K-3; A3
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CHARACTERIZATION OF INSOLUBLE COMPONENTS IN
FRESH SURFACE SNOW ON MOUNTAINS IN JAPAN

K. SAITOH, Y. IWATA *! and K. HIRANO *?
International Journal of PIXE, 8, 147153 (1998)

Fresh surface snow samples were collected at the summit or near the summit (700 - 1500 m altitude) of five
mountains in Akita Pref., Japan. The elemental composition and particle shape of insoluble material in these snow
samples was determined and/or observed by Particle Induced X-ray Emission (PIXE), a Scanning Electron Microscope
(SEM) combined with Energy Dispersive X-ray (EDX) analysis. 21 kinds of elements for each mountain snow sample
were determined by PIXE. Na, Mg, Al, Si, P, S, Cl, K, Ca, Ti and Fe were the major components in each of the

" mountain snow samples, and those in relative abundance were almost the same in each case. With the aid of SEM and
EDX analysis, silicon-rich spherule particles and aggregates of car exhaust particles were observed in every mountain
snow sample. These results are represented as insoluble components of clouds and provide important knowledge for
the source and mechanism of snowfall and rainfall at the ground level.

Depanment of Chemistry Faculty of Education and Human Studies, Akita University; *“: Yokohama City
Research Institute of Environmental Science
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SEr b, 48, 673—680 (1999)
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CHEMICAL CHARACTERIZATION OF PARTICLES IN
WINTER-NIGHTTIME AEROSOL SMOG IN TOKYO

K. SAITOH, K. SERA *!, K. HIRANO *? and T. SHIRAT **
First Asia Aerosol Conference, July 27 —29, 1999, Nagoya, Japan

In wintertime, severe air pollution as aerosol smog due to Suspended Particulate Matter (SPM: particles with
diameter less than 10 pm) occurs frequently in a large area of the Kanto Plain including the Tokyo Metropolitan area.
Especially the SPM concentration reaches its maximum at nighttime. The present work focuses on the chemical
characterization of aerosol particles collected during Winter-Nighttime smog. Intensive observations of PM10, PM2.5
and carbon (organic, elemental composition) concentration, and sampling of PM10 and PM2.5 during a period from 26
December 1998 to 7 January 1999 were carried out at Shinjuku (rooftop of building, 20 m height) in Tokyo. The
sample was collected on a polycarbonate filter (Nuclepore, pore size: 0.8 um) using MiniVol Portable Air Sampler
(Airmetrics Co., Inc., for a flow rate of 5 L/min) with the sampling intervals of 24-h (12:00-12:00 Japan standard time).
Their elemental composmons were determlned by means of Partlcle Induced X-ray Emission (PIXE) analysis. Ionic
species (F', CI', NO3,, SO4 R C204 , Na*, NH;*, K*, Ca®* and Mg ) in the sample were analyzed by an Jon
Chromatography. The temporal variation patterns of PM2.5 was almost the same as that of the PM10 and carbon. The
PM2.5 occupied 90% of the PM10 at high-level concentration, and 70% at low-level concentration. Concentration of
22 elements in both the PM10 and PM2.5 samples were consistently determined by PIXE, and Na, Mg, Al, Si, S, Cl, K,
Ca, Fe, Zn and Pb were found to be the major components. Among these, S and Cl are the most dommam elements for
the PM2.5 and PM10 at high-level concentration. Ionic species were mainly composed of CI', NOs, SO4 and NH4*.
Component proportion of carbon, the other elements (total amount of measured elements except S and Cl) and
secondary-formed particles of the PM2.5 was similar to that of PM10. The major component was carbon particles at
low- level concentration and secondary-formed particles at high- level concentration.

Cyclotron Research Center, Iwate Medical University; * 2; Yokohama City Research Institute of Environmental
Science; * Tokyo Dylec Co., 11d., 29 Daikyo

CHARACTERIZATION OF FINE PARTICLE COMPONENTS IN MEXICO CITY
K. SAITOH, K. SERA *', J. GOMEZ PERALES *? and F. ANGELES GARCIA **
The Third International Symposium on Bio-PIXE, November 16 —19, 1999, Kyoto, Japan

In Mexico City (2240 m above sea level), severe air pollution from particulate matter and photochemistry occurs
mainly due to basinal meteorology, which is characterized by a meteorological structure of calm and stable conditions,
and automobile emissions. Concerning the particulate matter, as various kinds of data of elemental analysis are
essential in discussions about the sources and the effect to human health. We carried out a sampling and multi-
elemental analysis for fine and coarse particles collected in Mexico City by means of Particle Induced X-ray Emission
(PIXE). Sampling was conducted in three zones of central east, north east and south from July to August 1998, for one
week for each sampling site. Particles were collected on a polycarbonate filter (Nuclepore, pore size: 0.8 um) using
saturation samplers equipped with a cut-off impactor of 2.5 and 10 microns size (MiniVol Portable. Air Sampler,
AirMetrics Co., Inc.), for a 24-hour sampling intervals. Flow-rate was 2 I/m. Under these conditions, cut point size
for the fine particles was calculated as less than 3.9 microns (PM-3.9) and those for coarse particles as less than 15.8
microns (PM-15.8). Elemental concentrations in the samples were determined by PIXE at Nishina Memorial
Cyclotron Center, Japan Radioisotope Association. For the PM-3.9 samples, 21 elements were determined for each
zone, and Na, Mg, Al, Si, S, K, Ca, Ti, Fe, Cu, Zn and Pb are the major components. On the other hand, 22 elements
including P were analyzed for the PM-15.8 samples, and the dominant elements were the same as the PM-3.9. For the
PM-3.9, correlation of the major elements was examined as a correlation coefficient. As a result, the major elements in
the central east zone could be classified into two group; one consisting of Na, Mg, Al, Si, K, Ca, Ti and Fe, and another
consisting of S, Cu, Zn, and Pb. For the north-east zone, it was found that S and Pb belonged to the former group and
only Cu and Zn from the other group. For the South zone, one group consisted of Al, Si, S, Ca, Ti, Mn and Fe, the
second group consisted of Zn and Pb.



*, Cyclotron Research Center, Iwate medical University; *2; Centro Nacional de Investigacion y capactacion
Ambienta] (CENICA)
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