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ABSTRACT 

Field study of jXJllutants discharged from non-jXJint sources to a natural water channel. A 

characteristics of discharge of non-jXJint source was tested using data from natural streams in 

rainfall runoff. 

Rainfall run-off samples were collected· form river. The water surface, water velocity, 

discharge. COD and SS were measured. COD and SS loads were determined for rural areas of 

watershed using measured concentrations and runoff volumes estimated by the load of 

non-jXJint source. 

The run-off of hydrological and jXJllutants from non-jXJint source were tested on the study 

site of I-sa River and its major tributaries. The results of the field study were analyzed and 

presented in this paper. 
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Fig.1 Layout of I-sa River basin 
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Fig.2 Hyetograph at I-sa River basin 
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Fig.5 SS's measured at selected locations 
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Fig.7 Velocity measured at site A 
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Fig.8 Velocity measured at site B 
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Fig.9 Velocity measured at site C
 



mE~9J j:tlHf~B~ ~~ ~ mE~9J ±.l1MIJJfJ AA~oJl 

9J15~Ai I\ll!ffillif mEtJJ9J mErllifr",o]L.J- mEr)@jf~o] 

~c}AlU], VIE:I:~ lk~711t9J Ilifr,,'B~~ lifEtJJ ~1t 

.£ ~c}~ r::]-. EE~ ~ffillif lifEtJJ9J mE:I: ~toJl rJl 
~ ~ J1<.~tJ{ §.g- ~fiIf ~.!tr}j9J fH± 1:\l.1i, *~1'.,\i 

~ iioJl u:}c} tllt7r ~1t~t:]-. u:}c}Ai * litfJEoJ] 

20
 

~ 

u 
Q) 16
 
~ 

'"5 
Q) 12
 

~ 
..c 
u 
'" Ci ... 
Q) 

"til 
~ 

Discharge at A 

Ai~ jliJJ11 J:JifEoJ]Ai9J ~fiIf:l:, 5I:JII VlEA!!1lio1]Ai9J 

~ fiIf:l: ~ ~F!!1lifflWd}j9J ~ fiIf:l:% Uial]"9!l r::]-. 

~JltmEtJJ AJ-'E1loJ]Ai Fig.19J A, B, CoJ]Ai jliJJII9J 

:.f\\tIllffOO*l% iaIJ~"8l2, .:J.. *E*~ Fig.6oJl L.J-E]-~ 

r::]-. ~ffi iifEtJJllif ~tJJi>r~ jliJJII9J J1<.f.\L~ 1Ilifr", 

r",IWi~£. iftIJ~15r 2, A, B, CoJ] Ai I\ll!ffi9J rnf;fl'€mEtJJ 

:ltllr",.p UialJ~ lklli: ~oJ] 9J~ ~ Ilifr",prr::]- mEJ1<. 

Il1ffOO*lg .~"9!lt:]-. 0] lifElkI!ilTOO*l~ lIi~mE~g 

60
 

Discharge at B 

O'--'---'~~~~~~~--L-L~~~~-'--'--~ 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 J2 34
 

210
 

180

U' 
Q) COD
$ 150
 

t>ll
 120
til ..c
 
u 90
'" Ci 
'" 60

1(j 

::E 30 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

30
 

U' 
Q) 

'" Ob 
~ 
Q) 

e!l 
..c'"u 
'" Ci 
'" 1(j 

::E 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

Time(hr) 

Fig.10 Mass-discharge curve at site A 

25 SS 

20 

15 

10 

O'--'---'~~~~--L-L~~~~~~~~~ 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

500
 

U'
:§ 400
 

Q) 

~ 300
 

-£ 
'" Ci 200
 

~ 
::E 100
 

COD 

O~-'--'--'--'-'---LL~~'--'-'-~~~~-'-'--'-'-~--'--'--' 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

U' 
Q) 

~ 
~ 

..c 
~ 

Ci 
~ 

::E 

25 

20 

15 

10 

5 

ss 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

Time(hr) 

Fig.11 Mass-discharge curve at site B 

Yosu National University Vol. I, 1998
 



ss 

50 

~i5~.Ai 1'00 A, B. coj].Ai91 iJfE:I:% IT.~li. °1 

~% Fig.10. Fig.1l. Fig.12oJ] y.E}'iY, li. 

~ 15] Fig.191 NS (~4~li~1t )oJ1.Ai 91 ~foi':I: ~ • 

~15}71 ~15}oj. iiiJJII~.£. iJfEA15}~ %~ 1~F,,' M 

1I1'i\~.£. tRlfll15}oj COD '3J SS~ i~IJ~15}~li . .'E.~ 

01 {M:iioJ1.Ai~ Jl~i~J§7j(91 ~p*~7} ~o-j Parshall 

flwne~ ~1i15}2 1~F,,' M~I1i~£. tt:l:% i«IJ~15} 

~ li. °1~1l1 i«IJ~~ COD '3J SS9} iJfE:l:oJ] 91 i5~ 

80
 

u 
~ 60
 Discharge at C 
'"E 

~ 40
 
..c: '" <.) 

'" is 
... 20
 

~ 
~ 

O'--'-~~~~~~--'-'-~-'-'-""""'~--'-'-~-'-'-""'" 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

500
 

u 
:§'" 400 

'" OIl COD 
~ 300
 

..c: 
<.) 

'" 6 200
 

~ 
~ 100
 

O'--'--~--'-'--'-'--'-'-'-'-~--'-'-~-'-'-""""'~--'-'-...L-L.",-,-'-' 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

70
 

'0' 60
 

'" '" On 50
 
~ 

SS~ 40
 
~ 

..c: 
<.) 30

'" is 

20
'" ~
 
~ 10
 

o 2 4. 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

Time(hr) 

Fig.l2 Mass-discharge curve at site C 

~foi':I:% .~15}2. 0] t.1f*~ Fig.13oJ] y.E}'iY,li. 

J::.i1;JII01 #ti1;JlloJ] iAEA~~ *. ]!.§~:m(Fig.191 

A)~ 5tJlI91 iAEM1li~.£. lfll:t.&"9!J.li. 5tJII91 P5~ 

~foi':I:.g. Fig.191 AoJ1.Ai IU1J~ iJit:l:~ COD ~ 

SSoJ] 91i5~ .~"9!J.li. ~ *fi*~ Fig.lOoJ] y.E}'iY, 

li. #ti1-'JII J::.iJfE£..!f-E.i 91 ~foi':I:.g. ~)I.(:m(Fig.l91
 

B)91 iAE:I:~ COD ~ SSoj] 91i5~ .~15}2 Fig.11
 

oj] y.E}'iY,li. iiiJJlI91 TiAE ~oJ] {.!L1i~ ~t~:m
 

0.5 

0.4 Discharge at N1 
U 

0> 

Mo!!': 0.3 

5
 
OIl '" 0.2~ 

..c: 
<.) 

'" is 0.1 

0.0 ~--'-'-...L-L.",-,-~~~",-,-~--'--'-...L-L.~~-'--'-~ 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

COD 

o J.:f...--,-,--,--,--,--,-,--,--,--,--,-,-,-,-,-~::1::!:t;!j~*"""-''''' 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

250
 

U 200
 

'" :§ 
~ 150
 

afJ 100 

~ 
~ 

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
 

Time(hr) 

Fig.13 Mass-discharge curve at site NS 



(Fig.1.Q] C)OI]).i.Q] lHE:I:$J- COD 'j) SSOIl .Q]i5fl ~ 

filfS: g .~"6}2, Fig.12oJ1 t..)-E.}~ t:J-. 

B~;R~ mEtJj~ JUXB~ *~:!92 ~71 lIjj~oJ1 A 

~B~~ :Mft!:loJ1 .Q]~ ~tJ.J°1 lHES:°1t..)- 7.k1itilJl:.Q] 

~tJ.J% 5{:i'!jD"6}t::- 7cJ4-7} ~t:J-. 'frli"!. ~ff:i~ ~F*f 

~~W!iml.Q] mEt!:l~filfS:~ r",:tt€lTrEt!:loJ1 .Q]~ §?li~ 

filf, ~ff:ioJ1 Imf* \1j01 :Mft!:l:!9 ~ ,'i'!;~W!iml.Q] ~filJ, 

~~!£ ~ff:ioJ1 .Q]i5fl :Mft!:l:!9t::- ~F*f~PJW!iml ~filJ% 

.Q..£. f:f~B 7f~1'J.% ~ J11 B t:J-. n:j-cPi tlI.iRlj mE~ 

g ~~"6}2 ~ff:i.Q] mEt!:l 'j) ~Fl11l;PJ~iW-.Q] ~filf% 

m;l-~tlI.iRIJ g %"i5fl ::I !fi!F'1'1 g ~o}.5l..27.} Wo1 ;<$: 

,jiffj'E.Q] 13 B~ °1~ t:J-. 

COD~ i§UO!l).i m"lj~r", 8Bifr",(.~~~r",; 5J1 

78 15~)oJ1. ~;Rm9t ~·I~moJ1).i tlI.jRIJaifr", 7~ 

r",(.~aifr",; 5J1 78 14~)O11 -1&:killJt ~01 t..)

E.}J;l:t:J-. ~:iJ:! NSoJ]).i CODt::- tlI.jRljBifr", 6~r",(.~~ 

Bifr",; 5J1 78 13~H i&:kilJl: ~01 t..)-E.}J;l:t:J-. 

SSt::- i§~m, ~;Rm, ~·I~moJ1).i tlI.jRljBifr", 7~ 

r",(.~~r",; 5J1 78 14Bif)oJ1 -1&:kilJl: ~01 t..)

E.}J;l:t:J-. ~:iJ:! NSOI]).i SS~ tlI.i"lj~r", 6Bifr",(.~~ 

Bifr",; 5J1 78 13Bif) oJ1 -1&:kiJll!Jl: ~01 t..)-qJ;l:t:J-. 

tlI.iRljmE~.Q] NSoJ1).i COD9t SS.Q] mEt!:l°l #1"71;

J1l01t..)- J:tj:)II.5l..t:J- l~r", Aa£ lllI}st:J-t::- 3!% ~ 

9- ~~t:J-. °1~ NS.Q] mE~jljH"ol #l"7Y)1101t..)- J: 

7Y) 11.5l..t:J- ;j:§f.tB~..Q...£. .:3}0}).l 71rET ~r",£ *t:J-t::

3! g *~.~W 9- ~~ t:J-. 

w.~OOij{°l J:7yJlI °1 t..)- NS.5l..t:J- -e- #l"7yJlI °1 mE 

T"6}~ ~;Rm.Q] COD9t sS.Q] il!.t9t ::I ~r,,'B~ 

~1t7} i§~mt..)- NS.Q] lTrEt!:l~1t.5l..t:J- ~t~"6}2, 

ilJl:£ ';;!-~ 3!~ #l"7Y,III.Q] J:lTrEoJ] 9J~ J:71;-1!loJ1 

ffl(1!I°1 9Jt::- ~.Q..£. ),~zj-Bt:J-. ~ #1"71;-)11 J:iTrEoJ1 

~~1~ J:?Y1!l.Q] ~ff:i~ lTrEt!:l~filfoJ1 tl1~ Hfm 

:1J 011 ~ I!I ~t:J-2 ),~ zj-B t:J-. 

mE~ Vg.Q] ±:HMIJJfl AA~t..)- mE~~!f~.Q] ~J/; :E 

t::- ~ff:i~ lTrEt!:l.Q] mET~r",olt..)- 71rET)®f1£,.Q] ~J/; 

lIjj~oJ1 mES:$J- 7!<.1itilJl:.Q] Bifr"'B~ mEt!:l~t£ ~c.} 

(;l 3!°1t:J-. tlI.i~lj mE~OI]).i ~ffi.Q] mEt!:l~ Fig.10, 

11, 12. 13oJ1 t..)-E.}';)! 3!$J- ~01 NSoJ1).i tlI.iRIJBifr", 

9Bifr"'(.~~Bifr,,,; 5J1 78 16Bif), ~;RmoJ1).it::- tlI. 

iRljBifr", lOBifr",(.~~r",; 5J1 78 17Bif), i§H9t 

~·I~moJ1).i tlI.j~ljBifr", 11Bifr"'(.IlJR~r,,,; 5J1 78 

18Bif)oJ1 -1&:k ~01 t..)-E.}J;l:t:J-. °It::- COD9t SS.Q] 

-1&:kil!.t7} i&:kmE:l:oJ1 'if).i t..)-E.}';±t:J-t::- 3! g .5l.. 

012 ~t:J-. 

CODoJ1 .Q]"8ll .~~ ~filfS:~ i§HoJ1).i tlI.iRlj 

~r", 11~r",(.~~aifr",; 5J1 78 18~), ~;RmoJ1 

).i tlI.iRIJ~r", lO~r",(.~~r",; 5J1 78 17Bif), ~ 

'l~moJ1).i tlI.jRlj~r", 11Bifr",(.~~~r",; 5J1 78 18 

~), NSoJ1).i tlI.iRljBifr", 9~r"'(.~~Bifr,,,; 5J1 78 

16~) oJ1 i&:k ~01 t..)-E.}J;l:t:J-. 

SS011 .Q]i5fl .~~ ~filJS:~ i§HOIVi tlI.iRlj~ 

r", lOBifr",(.~~~r",; 5J1 78 17Bif) , ~;RmoJ1).i 

tlI.iRljaifr", lOBifr"'(.~~Bifr,,,; 5J1 78 17Bif). ~'I~ 

mOl]).i tlI.iRljBifr", 9Bifr"'(JU~~r,,,; 5J1 78 16Bif) , 

NSoJ1).i tlI.iRljBifr", 7Bifr"'(.IlJR~r,,,; 5J1 78 14Bif) 

oJ1 i&:k ~o 1 t..)-E.}J;l:t:J-. 

~filJS:~ 7pr.J- TlTrE011 ~~1~ ~·I~m(Fig.1.Q] 

C)011).i i&:k ~g t..)-E.}t.1j2 ~t:J-. COD ~filf:l:~ 

i&:kiHES:$J- 7~.Q] -i.ti5fl).i t..)-E.}J;l:..Q..t..)-, SS ~filfS: 

~ l~r", :Et::- 2~r", 'if).i t..)-qJ;l:t:J-. NSoJ]).i.Q] 

~filJS:~ ~~A1'i! *~ ~r",OI] #;9='B 3!% ~ 

9- ~t:J-. °1~ NS.Q] lTrE~JID;f"ol #l"7YJIlo1t..)- J:?Y 

)11.5l..t:J- ;j:§f.tB~.Q..£. ~t:J-t::- ~ 011 ffl(1!I°1 9Jt::- ~.Q. 

.£. ),~Z}Bt:J-. i§U, ~;Rm. ~'lfm011).i ~filJS: 

.Q] aifr,,'B~ ~1t~ mES:.Q] ~t f~;j:§4 B1~"9!lt:J-. 

°1t::- ~filJS:°1 ~ff:i.Q] lTrEt!:l$J- *~~ -t!-7117} ~g 

% ~ 9- ~..Q..uj, mE~OO;f".Q] 3.71011£ ~~g ~ 

t::-t:J-t::- 3! g ~ 9- ~~t:J-. 

Yosu National University Vol. I, 1998 



* :.65• i]Ip iilRl 

SS9l- COD91 f<!1t:::: ~F:f:i mEtl::l:l:91 f<!1t9l- '$; 

~~ IUH*7} ~%% ~~w 9- ~~C}. ~. ~F!!1liflj 

W!lmt91 lJiEtl::l~filH:- ~F:f:ioJl 91"5fl n~~E..5!.. ~F:f:i 

9l- ~JiEtl::l91 1m1*~ ~~i>}~ 7l\.X,*i3'3 mttl::l ~f¥:.i!j

~~~ :mlmlmi*~ 7}.A12 ~C}. 

~Fl!'!liif1W!lrnt91 ~filJ011 9.] ~ MJII91 *W:.i!j- ::J. jjlJ 

fig M'1jii>}71 ~"5flAi~ MJlI91 :~::§-g 5E1tAA:]'lj 

.£ ?}~~ 9- ~~ ilJlIjJiEtl::l ~'?l o}L.jr.j- ~F!!1liflj 

W!lrnt011A-l91 ~JiEtl::l~filJ~ ~F:f:i91 mttl::l011 l<lJ{*~71 

rrJl-JE-Oll ~F:f:i91 mttl::l°l ilt1T~:::: m;Jtfjr~'91 WUiTol 

'JZ,~i>}c}2 .A~Zf¥!C}. 3:~ ~F:f:i~ lJiEtl::l91 mE:l:f<! 

1tOll rJl ~ ~ *WlJ{ § 91 illtf<!1t:::: ~filJft.':tlrnt 

.Q:I {jf:ii. 1f~~ '31 :1:011 rtJ-r.j- mEtl::l~W1Js:. tgi!.}~ 

~Ol.Al'i!. #l-11;JlI91 Wl.jftl.loJlA-l~ mEi!&91 :tl!!.1f3i3'3 {~ 

{tj::.i!j- ~filJ:l:°l '$;;fll§~ Imi*~ 7}.A12 ~g g ~&~ 

~ 9- ~~C}. 

1)	 1l~:$':5'j. ftllnJ~m "MJllfljiJU91 model WHiT" 

;Jtttlt§t tl::l!iOC. (1989). 

2)	 tl~IIW\'='~~ "~Jl~mEftflj~" ~~*tl::l!iOC. (1993) 

3)	 Bannerman. R. T.. Owens. D. W., Dodds. R. 

B, and Hornewer N. J. Sources of pollutants 

in Wisconsin stormwater. Water science and 

technology, IAWQ. Vol 28, 241-259. {I993) 

4)	 Senichi Ebise. Takanobu Inoue, and Akihiro 

Numane. Runoff Characteristics and observation 

methods of pesticide and nutrients in rural 

rivers, Water science and technology. IAWQ, 

Vol 28, 589-593. (1993) 


