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Abstract

The Formosan landlocked salmon (Oncorhynchus masou formosanus), an endangered species,
had ever widely spread over the upper branches of stream Da-Chia in the 1940s. However, the en-
dangered salmon only naturally inhabit in Stream Chi-Chia-Wan, Stream Kao-Shan, Stream
Tao-Shan-Shi, and Stream Tao-Shan-Pei for the latest decades. Since 2009, the bureau of Shei-Pa
National Park has dedicated to restore the salmon and release the cultivated breeds in several his-
toric rivers. Stream Lo-Yeh-Wei is the most successful restoration place, on which the salmon could
naturally reproduce and even downwards distribute to Stream Yu-Shan. Moreover, the Dam # 1 in
Stream Chi-Chia-Wan had been amended in May 2011 for increasing the habitat area of salmon and
gene exchange among salmon. This project aimed to (a) investigate the effect of dam amendment in
Stream Chi-Chia-Wan on water quality, (b) monitor the water quality in Stream Lo-Yeh-Wei, and (c)
analyze the temporal and spatial variation of water quality in the stream of Wuling area.

The study results imply that most of the water quality in these streams is good enough, but the
nutrients and conductivity of the sampling site near the agricultural farms are higher than the crite-
ria for salmon.

In light of this study, several suggestions were proposed: (a) in the short term, the monitoring
of water quality is necessary because the agricultural activity is still in progress, (b) in the long term,
the removal of nutrients from the water of agricultural discharge could be effectively achieved by
the land-use and travel recreation management, and additionally, the automatic monitoring of water

quality are also recommended.

Key words: the Formosan salmon; Stream Da-Chia, Stream Chi-Chia-Wan, Stream Ko-Shan,

Stream Lo-Yeh-Wei, water quality monitoring
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(#204) » &= * (»v& % >+2.00 mg/L -

R B WRR IR S L ES G B2 BEEZ G LR AT SRR

R 41 %+0.401~3.034 mg/L -
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()l 2 g2k 2 K FE R
BIL73 BI215 L2 k2 KT RS S o L2 2ok 2 pHE S M~ RE
Bl FRRRERG B S RPENRIORREBERNE - REFESRHELRET L
Fob o pokE2 T REP RN LER S REL B R EaEF ASNTUZ T o
Lok 2 R R B R B YRR RIS 0 420 1.25~26.87 mg/L ; £oR R E Rz F A
= FEEIER 0 4300.41~7.64 mg/L -
TARBRBF ERL 2540/l T B AR TARKRAE ER PRI EY £ 4
BT 4 v ek A 50 pg/L o
WA ET PSR ET 0 LR § BOER B TEKER R 451.18~30.34 mg/L -
FORERIE G F 3 RFEI 0 4 370.54~12.18 mg/L - Gop ARREY kR H T
BACHFIBRIEECUEFRF T EH 4 o
FARLT R E TPl LR 2 PRER R 4350.01~0.13 Mg/l 0 4 E 8 G p) 1 2 B W
VB 2014mg/lli oo die T oA A kR R ATER o
SEY TRILEE POREZ FRE B 4308.26~19.31 mg/L o ¥t A A
LR ke )k B 28.57~55.52mg/L e FrE T RIS E T RAKE RRE L E »
BT? 2 ERFI SR AR F AR A S o LR B P KE R EE R Ak

A& 11 %70.408~1.185 mg/L » £2 = RAF LTI o
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(I)FrBF R RTEFFLE0
f AR AFT (M2 5 1994-2000) E AT A A% P EPRER2 KR ~pHE ~ &
TRHM O ACRI22E 244577 o 5A P ROT L E SRS KR T R B caBd 0 ¥
BATH AREFRAPE R pHELETRA'EHRFZ LY R RIPE -3 F
dASRIT AR e W AT R e F W ABEp 20058 5 4 2 #chp ot T OB

WP AR & ARE o126 -

(#) 8L Ew b ? ¥ Bk FAH R
BT B 3052120 R At SV RPRT B2 R TAR > ABBEY
W EHIT 2R AP LT EHD) c S BUHEHI) 2 A ()RR A TR TR

it 4oF27 - F128 -
ARk R 4 +00.07~0.21 mg/L > LA e Bk B 4 +20~08 g/l £ § k& 5 0.03 mg/L
T e B kAT 0 & E6~107 PAEBEER €EBTE  F AT BRER
ARFIVRECLSBMAR  TARBTRREMEH Y FFLERAT S F

BA61107 5 hBEi e A F RE E o A F 11T R R kR e

tox

BBFBRS LA RRAT 2 AF - HBTRED WRP WS Y -

=\=

TRIBESEERINOEZ D o Z PIHAEAF ERAIETARARS BB LIEERF

@

# 3|22 mg/ll 5 994 2 f T RISk kAR LB FAP B 20105 mg/Le B BT

?vﬁ“g kR iR f’rﬁi’ﬁ ‘i“‘f '?’ﬁiif‘]— F_m B o
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- BHRREn

LRFERISHRFET SR R ANSENRTLE fEL R~ TR

s
hpas]
=|
=
i
N
pei]
¥
1 i
[e=

SR EE N g I Ll N ¥
2EETRZFAR S G o P LT RS R LD ORI < RIEY T FRIE 2

SERMTRIOFEBEAR T ALAEE Tl A FHERZFELRAEY LD

BAMH T LM R § B o RPILY PERA L PR L R LG5S 5 %
F o R L S LER R BT M AF EA P A

RPN TR SR Al AR B S R

AfBr R EAERBFER - PETRFRTAS S BILER S $14554
R/l ik BRAT Y B 3T R 2 3 pg/ LR - iR T £ PR T4 e ek AR50 pg/l 0 B
THRE LA ZERERE & BRI RERASEREZ LR

5.- S L 1 RHE TR T AL IR G 2 TR L - 3 23PN T RE
TR ARA R B R k2 KRR AR AT RELY BT P
FRFTERIEER T PRI A2 RS -

6. LE 2 AL TR R R F TR RER L A 351.25~26.87 mg/L 5 R E R E R E F TS R
ALn o 20041~764 mo/ll o BRI 2 0 LEE PR HEAE AR AER 0
WS ORBERHORTRE KT A G PR aFgoiRaxding ek o
T8I EW TR * 2 ra TRl R EmBETI09E 2 (5> prld % (#2) ~ - 5L (#3)
RELAE (H4) = RIEA R E kR AFEER P K22 mg/Lsg | 1 0.1~0.5 mg/L2 /& -
MTawReE: BERAEMMET > B viiumf 7 33 - 2o

8. R ki ing: (#201) ramy v (H#202) g o %t BT REPHZREELZ
FREENEY RN HARRFIERERON G BT RERS > d TP RERRIE

FEsHERETRTESPREE
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(=)&&
PR AF TN F R T PRS2 KT REA LS T REZTTEE LY
FREIE > A WheT
1.2 % FiE3k
APHEM 2R R TS FE T
CSaaid R -
dERSERET A LERRBER  FRBIEAZ ETRABRE > FAFEER
EEFBLE JI* F FE (EME) M52 BT ROwpss o B X K
COREEAE Y T2 S A BMER o
2.5 HpiEik
APHEM 2R T B R e
CEaaid R - n
NERPIHBELALFRE S XA LFERSLESRS C ARRY TR EFHELS S
FTE)VERARARER WAL LEEAMTE L BRTH AR LY -

FEERR LR R EE R R o
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S A2

i 02002 0 B LGEATHESRBERE RER RRTA L o PIINFZF 2 H R RS BT
TIRE o

M HORE 22003 FHEF ERTAAERBRER PRI EFLIHRFTOFFALHF
4 .

i % o 2004 TORFTEZRIZRFTEG c PERBFZEFZERTOFFTLHRL -

AP 019980 = RAERAFEF B T RFLER o P RNFEFIARFOFFTEL o

AT 02003 0 = FEEL A B A ARHIER S BRE AT c pENEEEFIER
RO R AR o

2 B 02008 ARG BE -2 PIERBRTRAAAE Y- FRTZ R o Pk
M EEZHRROFIE AT FL o

v B 020090 S AHRICH AR BE - WIERBLIREREI TR S - FRTERFEY -
Ry 2 F 2GR p O R F AT TS -

v B 22010 SRR R - BEZ R (E)AERBEABERZ T > ¥ -

FRFERFL - PRNYEFZIRATOF LS THFE

B 2013 BERF 4 - Big i B-R A S BT H AN RS DL B
SHE ] 9,24-29 o

Fias 2 01094 0 FpEd L kiRE R A2 R B A - P ERNIYEFZHRFOFAFE

w2 o

PG5 = 019950 @l ®e-iEo - RIRE R A2 RGEDE c P ENYZEFZERFOFFTY

it

it

S

PR ET 21996 FHEHITE RENZRTALALE I ERZAT o pRtFEF D
FRFFFLESL o

P EYT 01997 0 FHER RIEITCRRREER ASRZRFEDE c PFINFEFEE

R P R R 2
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FRsn s 01998 c FH e H-ELCRRRFTER ESR2ZREENE (v ) - prERFEF 2R
PO B EL -

Fss = 1999 o gifEd H-ELCRBURFE R EAZ R ENE () - pPRNFEFLZIR
PO B EL -

M5 = 22000 c FERE HECRBORFTER CAZRPERSL (&) P AFNFEFZIIR
TR LR

T4 21989 c -/ EIRE TR RY o TR L §F L

Frcladhi T F R FZRTHY © o
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218 GoRMA R RS

ARE
2 CET 4 %%
H k& 4ivz3 g GREAE ;i * %R #.p%(TP)
& (DO) (NH3-N)
(pH) (BOD)(mg/L) (SS)(mg/L) (CFU/100ML) (mg/L)
( mg/L) (mg/L)
? 6585 65t 1 25 11T 50 0T 017% 00217
z 6090 55t 211 25 11T 5000 2%  03127F 005147
i 6.0-90 45t 4117 40 1T 10,000 B2 F 0312 —
7 6.090 3 — 100 12 ¥ = — —

E-L S

~ 6.090 2mt — — — _

E-

LR G ORHEE T N - B R KT LN RO E Y RE S AR IR RFRE
2.— 35»2\3,3-3"}\ #H ““/ﬁ%@wqp I—";\—’,E-‘f{:‘nj\.g J\/E'°
A AR #Fjﬁu R GE S UHK >~ B R /ﬁ—‘r-?i-“‘ﬂ"‘g?7ﬂ= kA }@“’?1’#}2}%'?{17](17}{;%0
SRSER KRR M R SRS S RRA R R ASET B2 E Bk kR .

(FR KR AR EEF KIS E505)
32 B TR 2 R 4k RE 4% 18 (2006.9.6.)

|
\

\

_ e g
N
| &4 ki &2
E R (C) 1.5~21.5C 3~28°C
L 50%>9 50%>9 50 % > 8 50 % >7
7% % (mg O2/L) . ,
100 % >7 (6 mg/L 12 }) 100 % >5 (4mg/L 1 +)
pH 6~9 6~9
R i% 7148 (mg/L) <25 <25
BODs(mg Oz/bhL) <3 <6
Fips ™ (mg PO4/L) <0.2 <04
T A ugNLY <3.0 <9.1
2k 2 3 é;,g Z
+ _f <4.1 <20.6 <4.1 <20.6
(ugNL™)
® % (mgN LY <0.03 <0.78 <0.16 <0.78

(F#L kiR © Directive 2006/44/EC of the European parliament and of the council of 6 September
2006)
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F 34 RORRREIRE(FL D ROKE AP KR A RRIRE)

P Bk LR -
, 20,000 (& &% ;% ¥ =) MPN,~100 mL £
LR R
50 (AL &) 4Hr)
CFU_/100mL
5 g (NHS—N> 1 mg/L
“#%% & (COD) 25 ma/L
&3 et (TOC) 4 mg/L
(FA R s 8 T T 4" KR RR T HRE)
2 AKREE RS
A 73 P R o
R Y %A 4CH R
PR R e 4°C 4
e e R A B b 4C 8
LTAERF P & A Y % 4CH R

1+14 8 ik 2 2 3T 5

Fr i 3 LI B AR o L0 4C L
+ B I & R -
L7 B e LIy FR SeRARL R OKHEPH<2 B A 4C A E (3 FIpik)

(FAL kR Frchdh i R F)
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%05 Bk Bhie AR

b w7 A PRt (S%R)
#2 Koo @ 5% FeLE % E 121.30750 N 24.39804
#3 = B = REE E 121.31012 N 24.38214
#4 bt = RIBE E 121.31191 N 24.36768
#5 Lo = RBE E 121.31382 N 24.35446
#8 B LR Bl E 121.30897 N 24.35813
#9 7 %R 7 %% E 121.31030 N 24.34752
#11 - B b = REE E 121.31163 N 24.36384
#12 - BT = RE E 121.31173 N 24.35979
#201 BE R E IR BE KL E 121.34758 N 24.39468
#202 B E LT T %% E 121.35241 N 24.39180
#203 v 5k T %% E 121.34144 N 24.36905
#204 B ORRIET F %% E 121.32397 N 24.35185
A3 NRPS A = RBE E 121.30775 N 24.37723
A4 NI = RBE E 121.30778 N 24.37707
A5 Lk ¢ o2 T = REE E 121.30813 N 24.37743
A6 L = RE E 121.30859 N 24.37730
B1 Bk = RE E 121.31053 N 24.37438
B3 BokE S E 121.30919 N 24.37585
B4 BoRE i = RE E 121.30993 N 24.37484

(FA KR A7 FA)
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% 6104 & 02 7 7 f% i A 5 #cdp

L #* 4 F 1% HFHp pH AT R B3 R SiO, NO3z-N
i /p uS/cm mg/L NTU mg/L mg/L
#2 FeLoF R oy 2/4 7.3 197.5 11.2 0.11 14.86 0.07
#3 = 5 oy 214 7.3 248.0 10.1 0.13 1.80 0.12
#4 Ba it oy 2/4 7.6 264.0 10.8 0.18 2.10 0.21
#5 ik oy 2/4 7.2 247.0 10.3 0.15 0 0.13
#8 Bk oy 214 7.1 212.0 10.7 0.12 0.21 0.08
#9 3 OBE oy 214 7.6 320.7 10.4 0.35 0 1.04
#12 - B P oy 214 7.7 266.0 11.3 0.18 0 0.20
#13 - BT E oy 214 7.8 267.0 11.2 0.21 0.35 0.27
#201 RELE B | EGF T 2/5 7.4 182.9 11.9 0.17 2.58 0.11
#202 BB E LT £8: 2/5 7.4 165.7 10.0 0.18 4.11 0.10
#203 Bk £8: 2/5 7.9 498.0 11.9 0.19 2.59 0.27
#204 3 ORRETF £ 2/5 8.1 302.0 11.0 0.49 4.93 1.02
A3 NP 23 2/5 7.6 172.0 10.9 0.30 2.99 4.44
A4 NED: AL 23 2/5 7.6 173.8 7.9 0.22 5.67 4.42
A5 ik P 23 2/5 7.6 174.7 12.1 0.61 7.74 4.42
A6 Lk £ 2/5 1.7 175.2 10.7 0.21 4.55 4.42
Bl PR 23 2/5 7.6 119.1 12.4 3.69 5.46 1.66
B3 foRE W £ 2/5 7.5 112.7 11.6 1.94 4.66 2.49
B4 oRE B 23 2/5 7.5 114.5 11.0 0.94 2.32 0.71
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b5 L F iz FH PP | NOy-N S04~ o) PO,* NH,*-N TOC

i /p ng/L mg/L mg/L mg/L mg/L mg/L
#2 Fedg ok o 2/4 0.1 28.45 0.21 0.01 N.D. 0.58
#3 Z B o 2/4 0.8 39.13 0.32 0.01 N.D. 0.59
#4 bt o 2/4 0.5 43.39 0.39 0.01 N.D. 0.54
#5 Y ik a o 214 0.8 39.84 0.43 0.01 N.D. 0.59
#8 BoLE o 2/4 0.3 31.68 0.06 0.01 N.D. 0.53
#9 7%k o 2/4 1.9 41.63 1.40 0.02 0.01 0.90
#12 - BUE L F o 2/4 0.7 44.64 0.41 0.01 N.D. 0.57
#13 - BUET o 2/4 0.6 45.54 0.38 0.01 N.D. 0.46
#201 R L ERnE | KE T 2/5 1.0 30.31 0.27 0.01 N.D. 0.46
#202 gL 23 2/5 1.2 26.97 0.27 0.02 N.D. 0.50
#203 B sk 23 2/5 1.3 62.20 0.75 0.01 N.D. 0.88
#204 FOIET 23 2/5 2.2 38.47 1.09 0.02 N.D. 0.74
A3 S v 23 2/5 1.0 15.09 471 0.04 N.D. 0.50
A4 Lig @i 23 2/5 1.1 15.54 4.68 0.04 N.D. 0.52
A5 Lk @ 23 2/5 1.4 16.17 4.89 0.04 N.D. 1.18
A6 L 73 2/5 1.3 15.72 4.67 0.03 N.D. 0.61
B1 KR 4 2/5 2.7 9.93 1.51 0.02 N.D. 0.88
B3 BokE A 73 2/5 2.8 8.26 1.76 0.02 N.D. 1.19
B4 BoRE 1 23 2/5 33 9.68 0.92 0.02 0.01 0.99

% N.D.i& : (1) NH,~N<0.003 mg/L
(FHR&R 2T TR
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% 7104 & 06 * % f& ik A 7 ¥y
L #* 4 F 1% PP g pH AT R B3 R SiO; NO3z-N
i /p uS/cm mg/L NTU mg/L mg/L
#2 FeLoF R oy 6/23 6.9 126.3 5.9 0.16 7.57 0.12
#3 = 5 oy 6/23 7.3 157.1 6.2 018 5.28 0.14
#4 Ba it oy 6/23 8.0 168.5 5.3 0.29 5.89 0.17
#5 p ik oy 6/23 8.0 159.9 5.0 0.13 6.61 0.14
#8 B oLk ”}a* 6/23 8.0 147.5 4.2 0.25 1.40 0.12
#9 7 OBE oy 6/23 8.3 283.0 4.7 0.57 6.03 2.85
#12 i oy 6/23 8.0 165.8 5.4 0.25 5.29 0.19
#13 - BT oy 6/23 8.2 167.8 5.2 0.17 6.41 0.20
#201 BE A ERIE oy 6/23 7.9 139.6 5.1 0.16 5.00 0.11
#202 BB E LT oy 6/23 8.2 132.4 4.2 0.25 4.53 0.08
#203 Bk oy 6/23 8.3 391.0 4.1 0.25 4.61 0.62
#204 3 ORRETF oy 6/23 8.3 278.7 4.1 0.23 7.94 3.11
A3 NP oy 6/23 7.3 1215 4.7 1.04 8.33 3.64
Ad NEY: 3 oy 6/23 7.4 123.3 4.9 0.15 9.32 3.68
A5 ik P oy 6/23 7.2 124.1 5.0 0.18 11.84 3.64
A6 NEp: & o 6/23 7.4 121.6 5.0 0.19 8.91 3.69
B1 PR o 6/23 7.2 83.3 4.9 0.39 9.02 0.84
B3 PoRE oy 6/23 7.2 86.2 4.6 8.24 8.13 2.74
B4 PoRE 1 oy 6/23 7.4 89.6 4.6 1.05 9.93 1.65
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b5 L F iz FH PP | NOy-N S04~ o) PO,* NH,*-N TOC
i /p ng/L mg/L mg/L mg/L mg/L mg/L

#2 Fedg ok o 6/23 0.0 26.28 0.74 0.02 0.01 1.99

#3 B o 6/23 0.0 36.42 0.27 0.03 0.01 0.43

#4 bt o 6/23 0.5 39.43 0.44 0.02 0.01 1.49

#5 Y ik a o 6/23 0.2 38.17 0.35 0.03 0.01 0.61

#8 BoLE o 6/23 0.1 33.05 0.25 0.07 0.01 0.40

#9 7%k o 6/23 3.4 55.52 3.00 0.03 0.02 2.25

#12 - BUE L F o 6/23 0.1 39.43 0.38 0.01 0.01 0.41
#13 - BUET o 6/23 0.4 40.88 0.40 0.03 0.02 0.70
#201 BE R o 6/23 2.2 33.23 2.97 0.03 0.02 1.10
#202 gL o 6/23 0.7 33.17 0.36 0.03 0.02 0.94
#203 w sk o 6/23 0.4 83.61 1.31 0.03 N.D. 3.03
#204 FOIET o 6/23 4.5 51.39 2.75 0.05 0.16 1.53
A3 S v o 6/23 1.3 18.43 4.43 0.13 0.02 0.42
A4 L ¢ i o 6/23 0.5 19.40 457 0.12 0.01 0.44
A5 Lk @ o 6/23 1.1 19.30 458 0.12 0.06 0.41
A6 L o 6/23 0.9 19.31 455 0.12 0.02 0.41
B1 KR o 6/23 1.4 11.93 1.30 0.07 0.02 0.53

B3 BokE A o 6/23 4.2 10.49 2.35 0.09 0.04 1.13

B4 PoRE 1 o 6/23 11.6 12.71 2.06 0.07 0.02 0.61

k N.D.i : (1) NH,"-N<0.003 mg/L

(FH kR T AT FH)
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% 8104 & 10 * 3 f& ik A 7 ¥y
L #* 4 F 1% PP g pH AT R B3 R SiO; NO3z-N
i /p uS/cm mg/L NTU mg/L mg/L
#2 FeLoF R oy 10/13 7.6 155.9 5.8 0.23 1.56 0.05
#3 = 5 oy 10/13 7.6 211.7 5.9 0.77 2.10 0.21
#4 Ba it oy 10/13 7.6 227.3 5.2 0.69 2.38 0.38
#5 p ik oy 10/13 7.7 195.0 4.8 0.44 2.54 0.16
#8 B oliE oy 10/13 7.6 183.5 5.0 0.32 2.79 0.12
#9 7 OBE oy 10/13 7.8 278.3 4.8 1.23 1.93 1.03
#12 i oy 10/13 7.6 225.3 4.8 0.85 2.49 0.38
#13 - BT oy 10/13 7.7 228.0 5.0 0.58 2.38 0.38
#201 BE A ERIE oy 10/13 7.3 168.2 4.4 0.44 1.72 0.06
#202 BB E LT oy 10/13 7.4 161.7 4.5 0.26 2.64 0.07
#203 Bk oy 10/13 7.9 410 4.5 1.26 0.88 0.35
#204 3 ORRETF oy 10/13 7.7 263 4.8 1.09 2.35 0.79
A3 NP oy 10/13 7.6 137.2 4.7 0.32 3.58 5.18
Ad NEY: 3 oy 10/13 7.6 137.2 4.7 0.47 3.37 5.19
A5 ik P oy 10/13 7.5 136.5 4.8 1.30 3.90 5.26
A6 NEp: & o 10/13 7.7 136.2 4.9 0.42 3.65 511
Bl FE 0 ”;* 10/13 7.5 80.43 4.7 1.05 1.12 1.18
B3 PoRE oy 10/13 7.4 121.4 3.9 10.93 3.08 3.17
B4 oRE B ﬂ)a* 10/13 7.4 96.43 4.1 1.80 2.52 1.64
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b5 L F iz FH PP | NOy-N S04~ o) PO,* NH,*-N TOC
i /p ng/L mg/L mg/L mg/L mg/L mg/L

#2 Fedg ok o 10/13 0.52 24.77 0.95 0.04 0.02 1.44

#3 B o 10/13 0.26 35.35 1.04 0.06 0.02 1.36

#4 bt o 10/13 1.09 38.97 1.17 0.04 0.01 1.61

#5 Y ik a o 10/13 0.41 31.73 0.96 0.06 0.05 1.55

#8 BoLE o 10/13 0.35 28.57 0.92 0.04 0.02 1.29

#9 7%k o 10/13 N.D. 38.63 1.68 0.11 0.01 1.72

#12 - BUE L F o 10/13 0.20 39.40 1.21 0.08 0.01 0.95
#13 - BUET o 10/13 0.49 39.69 1.19 0.07 0.01 1.24
#201 BE R o 10/13 N.D. 31.22 0.96 0.06 0.01 1.07
#202 gL o 10/13 0.27 29.94 0.93 0.05 0.06 1.03
#203 w sk o 10/13 0.31 50.52 1.47 0.07 0.01 2.40
#204 FOIET o 10/13 0.15 36.45 1.48 0.13 0.00 1.38
A3 S v o 10/13 0.77 13.61 4.42 0.14 0.01 1.13
A4 L ¢ i o 10/13 1.32 13.66 4.35 0.11 0.01 1.13
A5 Lk @ o 10/13 0.64 13.89 4.45 0.10 0.01 0.91
A6 L o 10/13 1.28 13.42 4.40 0.09 0.01 1.07
B1 KR o 10/13 0.36 11.26 1.73 0.07 0.01 0.92

B3 BokE A o 10/13 0.25 14.31 3.07 0.09 0.01 1.02

B4 PoRE 1 o 10/13 N.D. 13.01 2.20 0.09 0.01 0.94

k N.D.i : (1) NH,"-N<0.003 mg/L

(FH kR T AT FH)
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Oxidation state of nitrogen compounds >
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