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rJ{ § ff )C"JJ -tj- / 7" )vtll: Ai * 11« Ai IJ\ 11t '¥ ~ 11« ~~«tL~ J:j:l * 11« 
71<. iH! 246 35.0 2.7 18.2 8.5 18.9 

8.5 

12 

8.1 

12 

21 

18 

pH 247 9.9 6.9 8.4 0.7 

DO 247 20 1.3 12 3.6 

BOD 240 28 1.5 8.8 4.4 

COD 245 32 2.0 12 3.9 

SS 246 62 1 22 10 

~tlt~ 245 50 8 20 9 

~ ~~ 

fUm §I¥JO)~~tt 

~ ~ 11« 

JJ<~1;;f/tlll 
(pH) 

j::~1t$I¥J~* 
~*.iI; (BOD) r¥i11f~~.iI; (SS) ~ff~*.iI; 

(DO) *$JMtftll: 

AA 7I<.i!! 1 *lk EI ~~tlt!*3!::& is 
AYTO)jJJ~:f.l:l~'f.Q t>0) 

6.5Y-.t 
8.5YT 

1mg/ Q.l2J-T 25mg/ QYT 7.5mg/ QY-.t 50MPN 
/100mQ.l2J-T 

A 7I<.i!!2*lk7l<.~1*lk7.l<m:&rJ 
B Y TO)jJJl:f.l:l~·f.Q t>0) 

6.5Y-.t 
8.5YT 

2mg/ QYT 25mg/ QYT 7.5mg/ QW--.t 1,000MPN 
/100mQYT 

B 7I<.i!!3*lk7l<.~2*lk:&rJCY 
T O)jJJ I: f.l:l~'f .Qt>0) 

6.5Y-.t 
8.5YT 

3mg/ QYT 25mg/ Q.l2J-T 5mg/ QY-.t 5,000MPN 
1100 mQ.l2J-T 

C 7I<.~3*lkI~m7l<.1*lk:&rJ 
o Y TO)jJJ ~:f.l:l~'f.Q t>0) 

6.5.I2J--.t 
8.5YT 

5mg/ Q.l2J-T 50mg/ QYT 5mg / Q.I2J--.t -

0 
I~m7l<.2*lk.~ffl7l<.:&rJ 
E 0)ttl! I: f.l:l~'f.Q t>0) 

6.0Y-.t 
8.5YT 

8mg/ QYT 100mg/ QYT 2mg/ QY-.t -

E I~m7l<.3*lk~JJ!1*3!: 
6.0Y-.t 
8.5YT 

10mg/ QYT 
;:..J;;.~ 0)r¥ i11f n! ~tt 

&) Ght,H';: Co 
2mg/ QY-.t -

'¥ ~ 11t l;:t, 71<. rliil. L' 18.2°C, pH L' 8.4, DO L' 12 mg / Q, 

BOD L' 8.8 mg / Q, COD L' 12 mg / Q, SS L' 22 mg / Q, ~m 

~L' 20 em (t;:.t~G 50 emY-.t~;:t.t1tm-I¥J~: 50 emL'!Il1J!I1) L'~n 

t;:.o ;:hG0)1I«:a:tJiJJII0)~JJ!~~ (*- 2) ~:15T~;:t&).Qc, 

pH, SS, DO l;:tm~ AA H!ilJtd-n!, BOD l;:tll~ E ~:t~ IJ iWi 

l '11« :a::iF90 

7I<.~O)*MR~:a:~.Q~&)~, &rJ{§~~~.Q~~~*~ 

R1tH~I- 2 ~::iF90 ¥WI¥J~~n!*~l't;:.&), ;:hG H~ 

*9.Q~&)~¥W~.G~12~M8~'¥~:a:~~L':iF~ 

7I<.rliil.~:-::Jl'T~;:t1990 ifftn' G-.t~MrtlJn!~Gh.Qo 

pH, DO ~:-::Jl'T~;:tiEO)f§lMJn!ll'Ii< (r = 0.6929, P < 0.01), 

&1< 1990 iftJU:1tI; < t~.Q n!, -rO)f~, 1980 ifft C i'iJ G1i~J: 

t~-:JTl'.Qo pH~;:t, 1i5~7)VjJl)1JlUL'15IJ, iWil'~~:1;:t9iW 

f~~:t~.Qo ~~:JlIif~< t~.Q$rtlJn!~Gh.Qo DO ~:-::Jl,T 

~;:t 5mg/ Q.l2J-T~:t~.Q~iit>15.Qn!, i'iH'~~: 20mg / Q0)i&J 

t!MIH:t~lJ, ~~~1i'in!*~l'o 

BOD, COD 1:-::Jl'Tt>i'iIil'iEO)f~lMJlMJr,f, (r = 0.5765, P 

< 0.01) n~~ Ght;:.o BOD l;:t, 1984 if{> 1993 ifIJH: 1::"_ 

(7 H~-::Jn~, JlIif, 1;:I1;:(~~l'L'15.QoCODl;:t 1983if~ 1989 

ifi;J!~:i'iH'11t:a::iF9n~,JlIif, 1;:I1£~.@:l'L'15.Qo BOD, COD 

ct>l: 1990if.I2J-iWl;:tiWil'1I«n!~Ghtd!, -rO)f~, i'iljl'1iii 

0).lli9.Q@tll:~M-:JT~IJ, JlIif, ff~tt~~O)~~.Q~ 

rrl;:t~Ght~l'o 

SS, ~m~~: -::Jl' TI;:til'lil,~O)f§1MJ (r = - 0.7173, P < 
0.01) n!~Ght;:.o SS l;:t 1985if~ 1990ifi;J!L'tlJt1>MrtlJn! 

~Gh.Qn!, 1997iftJ{.I2J-~, -.t~MrtlJn!~Gh.Qo ~~1t 

l;:t, ~O)$rtlJ:a::iF G, 1986 if~ 1997 ifq7il:n'~tT~m1tl;:t 

il'lil'n~, JlIifl;:tT~MrtlJl:15.Qo 

III fJT7lf!JlI O)Ij~jJl~~ 

i&J,*O)j"'-:9n' G, ~I: SS n! 1990 ifftf~*.I2J-~, *~ 20 

mg/ Qn'G*~21f!f0)40mg/. Q ct~lJ, -.t~$rtlJ:a::iFGt;:.o G 

t;:.n!-:J T, iJiE:lljHt§:n, G 0)7I<.~ "O)~~ c l' ') 0)l;:t, tJiJJIl 0) 

;iii IJ I:J: .QmJtl¥Jt~7I<.~~~0)~fj~tEn!%ll'c~;t Gh.Qo 

mrl!UI IL'1;:t pH, DO, SS, COD n!jWjl'1iiiL'15.Qt;:.&), -til: 

fft[~tt7"'7 /:7 l- /O).1i5!t?@n!j::GTl'.Q t>0)c~;t Gh 

.Qo Gn, G, JlIif, SS n!-.t~ G Tl'.QI:t>n'n':bG9', COD 

l;:t~~l 'L' 15IJ, &:,9' G t>fft[~tt7" '7/:7 l- / c SS, 15.Ql' 

l;:t COD cO)lMJilttl:-::Jl'T~;:tT-:9n!1>t~ <, B~aL't~l'o 

-r;: L', m7t!1JII O)ijlm:a::fEW9.Q n». ;: h;t L'l!I.ijlIJrJ{ § I: 

l3;thTl,t~l,fft[~tE7"'7/:7 r- /~:i1.§ G, -rO)t~~L'15 

.Q:7 0 0 71 )v~J: rJ-r0)!t?@~:&:,~t~M%:-l:1tlMJil~~L' 
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3;.g-lt~~*. -lt~1) /, 71* mT. Si02-S0 t~cO)* 

~ijimn: J l~ T±~:ilMJjlt L tz: 

ilMJjlt~1. -~~:tiMfr.Jtt7°7 /7 I-- /0) 1:.i£:n!f'iIjp c~;z G 

h.gJ[M~~I'Il-. 2004ij::9F115 BI:fl'-:Jt.:.o 9F11 BI: 

*r~lmr~. 6 B. 7 BI:fJ~*~~U:J:..gJ'j~*n!fibhTP.go 

t. t.:.n!-:J T, *aMJjltf18 Br,,'. 7i'J)II*O)ifrtl±Jn!t~ l~~o)*~ 

'1.' 3;.g0 

iJilljlt:tt!!}i\(f1. J::ifrt'1.'i'Ji1Jt9.g 9JL1J~) II O)~ Tifrt0)filii m T. 

9JL1J ~ )II) c fffil!! )11'1.' f1* iiIi filii. * 1$1$filii. *~filii. * r~ fI'J 

~0)~5:tt!!~ (~-1) '1.'3;0. *~~.*l-ko T.O)* 

r~n~ GilMJjltj:j!l,~ A,.O)~g~lm, ..:ctl..:ftl~ 4.2 ku, ~ 3.1kn, 

~1.8km. *~0.6km'1.'3;.g0 Willjlt~0)*~~1. 9JL1J~)llc*iiIi 

filiif10,5m. *1$1$ filii, J;.t\~filii. *~)llf1~1.5~1.7m'1.'3; 

o:f1'1it f:j~n' -:J t.:.o 

Willjlt~ EI ~1*i.ffil.. i1JtJ:t. pH. DO. SS, ~~, BOD. COD, 

~~* mT, T-N) , -lt~~*. ~I) / mT. T-P) , -lt~ 

1)/,71* (£J-T. Si02-Si), 70071)Va. b, c'1.'3;.go 

5tfff:15$f1 JIS K 0102 f:i'l!'l9!\ t. t.:.o :l§'Itt~ c 0 J/&~O)jjljj5t~1 

Whatsman GF/F 71 )v:9-'1.'fl'-:J t.:.o 700 71 )vO)~H~f1 

Strickland & Parsons 3l ~ JfIl»tz: i1JtJ:ti1t~1*nm~ TK-1 05DH 

~fit!JfIl- r: 
~~, ~*~J:.~I)/O)-lt~.~~~TO)~~G~.l-ko 

:l§'Itt~* (£J-T, P-N) =~~* (T-N) -~ff~~* (DTN) 

~ff«~~*mT. DO~ =~ff~** (m~ -.~ 

** (~T, DIN) 0)i'J~ (~~tt~* mT. N03-N), 

~~~tt~*(~T, N02-N). 7 /'E:":::7'11:**(~T. NH4-N» 

~ff«~l) / (~T, DOP) =~ff~l) / (DTP) - ') / 

~~ 1) / (~T. DIP) 

«r: *i$1$filiiO)d:J..*l-t.:.Bn~G~.l-l Bff. 2 Bff, 

6 BffO)*~O)~f~~ J!.g t.:.~ BOD. SS~7'l-0)~ E1~: J P T 

i!lJjlt t. t:::.o z O)Wlr", 'b 1'iiJ~ ~:*r~ c fJ~*~f:J:. .gJ'j~*f,\HFf1 

tsi»:» t:::.o 

-lt~E1 O)iJ~~~ - 3 (1)~(3)1:~90 

9F11580)~J!: 

*-@.~1J::i1Jt0) 9JL1J~ )11 c Ti1JtO) *r~ fI'J{lIUn!~]tt-@., fl!1f1]tt 

m-@. '1.' 3; -:J t:::. 0 

*i.ffil.f1J::i1Jt0) 9JL1J~) 11'1.'{Ji < 25.4°C '1.' 3; -:J t:::.n!*iilifilii, * 

i$1$lI'1.'~ 29°C f:t~ OT.f:l~ < c~ 28°C f:t~-:Jt.:.o 

.J:tf1, *r~fI'J{lIU£J-7'l-O)7i'J)lli1JtJL'f:~ (V02 l~T 2 ,~$ = 

*~O) 2 iilJ. v., =*~O) 8 iilJ) ~JfIl~-'jLJ:!;ji1JtJ:t3l ~*~t.:.o 

k~l-, *iiIi.~&~O)~~~~~~-:JkO)'1.'*~o)d:J.O)~ 

~'1.'3;.go ~J:!;j.J:t~1Ti1Jtf:1l'<N. J:t<t~o, 0.003m/s~ 

0,017m/s O)qmlHl ~~ t. t.:.n!, P9'tlO):tt!!,~ 'b~J:t'1.' 3; -:J t:::.o 

!M'~:*i$1$lIO)*Ji'1.'f1 .•J:tnV~ < f!Jtmfl- TPt.:.o 

pH f1. 9JL1J~)lI'1.' 7.4 ~:iR L tz, *iililln~ G*~filii~'1.'~ 

8 N~3; O. ~~7 )v;/J I) {lIU~:iR t. t.:.n!, *r~fI'J{lIIJ'1.'f1 7.7 f: 

Tn!-:J r: 
DO 'bI'iiJG{I;j'{(rij~:iRl-. 9JL1J~)lI'1.'f16.5mg/ Q UJin'-:Jt:::. 

n!, *iilill'1.'f1~'bi'<1i< 9.0mg/Q'1.'3;-:Jt:::.o 7::t'Y77,,0) 

~~n~ G.l±ll-t:::.~*~fDIU19JL1J~)II'1.'f177% UJi<, * 

iiIi. c *1$1$.'1.' f1 110%iltrffO)J/&~fD ~:t~ 0 i'<1i < ts. -:J t.:.n!, 

J;.t\~.c*r~fI'J{lIU'1.'f1 93%iltrff'1.'3;-:J tz, 
SS ~1. 9JL1J~)lI'1.' 12mg / Q c{Jin'-:J tc:fffil!!)11'1.', *1$1$. 

f:~ l ~ T fJ!; < ts. -:J t:::.n!, T.~: 1l'< Nit < ts. O. 20mg / Q~ 

41 mgt Q'1.'3;-:Jt:::.o 

~~f1, 9JL1J~)II'1.' 14~c{Jin~-:Jt:::.o fffil!!)lI'1.'f1, *r~ 

fI'J{lIH:~l~T:E'T{JiTl-t.:.n!, T.I:fi<Nit<t~O, 25~ 

~ 36 ~'1.' 3; -:J t:::.o 

)~Hl!.~ f1, 9JL1J ~ JII'1.' 31 em c f'iIj n~ -:J t: n!, fffil!!) 11'1.' f1{Ji 

<, 13 ~ 18 em'1.'3;-:J iz; 

BOD~1. 9JLlJ~)lI'1.'O.9mg/Q cfJ!;n'-:Jt:::.n!, fffil!!)II'1.'~1 

Ti1Jtf:fl'<~, {Ji<t~.g@(rijn!3;O, 3.4mg/Q~5.6mg/Q 

'1.' 3; -:J t:0 

COD f1. BOD 1'iiJ~, 9JL1J~JII'1.'{Ji< 5.8 mg / Q'1.'3;-:J t:::.n!. 

*iilill. *1$1$. *~.'1.'10mg/QN~, *MfI'J~'1.'~ 

8.7mg/ Q f:t~-:Jt:::.o :l§'Itt~COD 0)t!i~.giilJi'J~19JL1J~)llc 

*r~ fI'J{lIU'1.'ffi; <, ..:ctl..:ftl 9.6%. 26.8%'1.' 3; -:J i: n!, fl!10):tt!! 

,~l.*f1 40%ir'1.'3; t:;J. -~I¥.H:~:tR~O)iilJi'Jn!i'iIin~ -:J t:::.o 

T-Nf1, Ti1Jt~: fl' < Nit < is. 0.0.9 mgt Q ~ 2.1 mgt Q '1.' 3;-:J 

t:::.o ~*O)-lt~~53IJiilJi'J~ J! T d:J..g c, * iiIi filii. *1$1$.'1.' 

~1 P-N ~1 60% ~J:: ~ t!i ~$n~ -:J t:::.n!, N03-N c N02-N n!tIi 

i~ t. TPt:::.t:::.~ DINn!ffi;<, DON n!$< ~t!i~t.:.o 9JL1J~ 

)II'1.'~1 N03-N. DON n!..:cO)*ffB5t~t!i~, ~t:::., *r~fI'J{lIu'1.' 

f1. N03-N, P-N, NH4-N n!$ < ~ t!i~, i:I!!,~ f: J:. -:J T..:cO) 

iilJi'J~HV~ -:J t:::.o 

T-P f1, T-N O)@(rijc~HV~-:Jt:::.o 9JL1J~)II'1.'~'b{Ji< 0.058 

mg / Q l.* 3; 0, *JTil!!J lI'1.'f1Ti1Jt f: fi < N{Ji< t~ 0 0.13mg / Q ~ 

0.23mg/ Ql.*:ft.f$l-t':'o-lt~53IJiilJi'J~J!.gc, cO)j:1!l,~'b 50% 

~J::ffiP~cl-Tffffl-, ..:cO)Mi'J~T.~fi<Nit<~-:J 

t:::.o -:15, DIPf:~ l- T~1. 9JL1J~JiI'1.'..:cO)tIJi'Jn!f'iIj <, *~ 33% 

~~9n!. fffil!!)II'1.'f1T.f:fi <~, .~ c ..:cO)tIJi'Jf1~j> 

l-. *r~fI'J{lIU'1.'f1t#tl±l ~ tlt~n~-:J t:::.o 

Si02-Si f1, J::.O)9JL1J~)II. *iiIi.l.*i'iIi<. ~8mg/ Q ~ 

~l-kffi. fl!10):tt!!~l.*~4~5mg/Qc~0ffi;~-:Jko 
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