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Abstract

This study was conducted to performance appraisal of Total Maximum Daily Loads (TMDLSs), especialy in terms of
performance on development & reduction plan and water quality status of unit watershed. Because load allocations for
pollution sources were predicted redundantly by uncertainty of prediction, TM DLs master plan has been frequently changed to
acquire load allocation for local development. Therefore, It need to be developed more resonable prediction techniques of
water pollution sources to preventing the frequent change. It is suggested that the reduction amount have to be distributed
properly during the planning period. In other words, it has not to be concentrated on the specific year (especialy final year of
the planning period). The reason why, if the reduction amount concentrate on the final year of the planning period, allotment
loading amount could not be achieved in some cases (e.g., insufficiency of budget, extension of construction duration). If the
development plan was developed including uncertain developments, it is necessary to be developed reduction plan considered
with them. However, some of the plans in the reduction plan could not be accomplished in some case. Because, it is not
considered financial abilities of local governments. Consequently, development plan must be accomplished to avoid uncertain
developments, and to consider financial assistance to support the implementation of effective plan. Water quality has been
improved in many unit watersheds due to the TMDLSs, especially in geum river and yeongsang/seomjin river.
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Table 1. Load allocation for local development on watersheds

) Initiall roved |oad Additionally accepted | Finall roved load Percentage
Watershed Region at maite?p;an (kg/d) load ()Lg/d) i at mayst:rp pplan (kgid)|  change E?g/o)
Metropolitan city 1,708 1,554 3,262 A91.0
Nakdong City 11,135 3,094 14,229 N27.8
River County 9,956 2,738 12,694 A275
Total 22,799 7,386 30,185 A324
Metropolitan city 2,784 -1,617.9 1,166.1 Vv50.1
. City 3,532 1,586 5,118 AN44.9
Geum River
County 4,384 3,861 8,244 A88.1
Total 10,699 18,601.1 74,898.1 A35.8
Metropolitan city 1,589 19.7 1,608.7 Al12
Yeongsang/ City 745.1 0 745.1
seomjin
River County 3,514.3 387.5 3,901.8 A110
Total 5,848.4 407.2 6,255.6 AT.0
o] ZaHo H4d FskFY YFFES VEAE WES FHostA dEEHE B¢ WEFatEe] I/ Ha &g
Bl AGAL FalFoz ABstglr] WEolvh olA" & FolgFe FF517] Al FHEEOIOF = Aol F7het
AZAFEl F4E olfe AdTFEA FH LEdYy d 7] o] AAA Y AHsdE 2Fste TS ALAY
237} AA R F)BrhE 7] o o)tk of +UEA Hol AgAgel Aol gl= FAHA A
TALHEZTZFRAANA FEAL e LEAS A, go] aXE A7t 242 F Aok B9 NERSES
S, AAA, @A, EXA, FAARA dEA, EA GR35y fated Z2 AWl o] FARAA EHol FF
A, FAA Ld99 Aee T ANIFEY BALE - AFA] G 2o R FEE F As Aot
2 o g oddd ws) el Wt 2A SAY AY Table 2= B4 - £ 7 A9 AL SRS
= Hol7] wWZol Fe dZo] vwF &olsitt. 17 YE AL et A9EE Be AolE Bola vk 8
U E0AY 4 FAY, 2dg, 2857 5o o 4 @YRaFel e AL G 7 FAA AAsE B
EEE ASTSY FRB0] A FUHS dAFsted 4 A - =9 WA A A dEd] et Aot A
g@ olggol 97l Wi WREEd Fe: J1EdES QLS 9 FYRATS A Ak, e A
599 groz AUE AZshe 397 weh ma gAY, AT F7 Fo 5 AL A 205 FF
AEA st AAZAH}= FGe 2olE UelEs 497 Bk oz yriste AQERE FHY JA Aol & A
TS AEA Y FARe AFAFA] 71EEE(20039)E V] oty 19 FZdFHFARY VI2AY FHEAE FYE
zoz B4 5979 ATARE wgow Fud ATFE  FFLH od) YEHQ FPo] o]Fold WA Ao
F4sHA Hewl #A 5d QIFele e &5 AUt Aol BA U= Aol ALdFHstFo] F=atA TEH
T Qe BAR ATE/HE SUATEHEET 2 AU Bz dgFor Adeie] R Ao Aud
A Hol AT AEBAEL Ak o9k 2o ede]  BRITE FHasA Fgwol Aeje) AuAYel A3
Table 2. Load allocation for local development on metropolitan city and province
Watershed Classification Metropolitan city + Province
i Daegu Busan Ulsan
Loe;(:)ralllgsajat o Total Gyeongsang | Gyeongsang metrjp?glitan metropolitan | Gangwon-do | metropolitan Jeolla
Nakdong develonment nam-do buk-do dity dity city buk-do
River P
(kg/d) 30,185 16,911 9,506 2,234 1,017 498 11 8
Ratio (%) 100 56.0 315 74 34 16 0.04 0.03
i Dagjeon
Loe:(ci)ralllgsajat o Total | Jeollabuk-do Chungcheo | Chungcheo metrao?)olitan Gyeongsang
Geum buk-do nam-do ; buk-do
River development city
(kg/d) 14,528.1 6,402.4 4,436.9 2,353.2 1,017 498
Ratio (%) 100 44.1 305 16.2 7.0 34
Load allocation Gwang Ju
Y eongsang/ for local Total |Jeollanam-do metro'pglitan tfli)l:j% Gy:;I:?jzng
seomjin devel opment city
River (kg/d) 6,255.6 2,960.7 1,608.7 1,271.3 4149
Ratio (%) 100 47.3 25.7 20.3 6.6
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Table 4. Annua accomplishment ratio (%) for loca develop-
ment on watersheds

Watershed | 2005 | 2006 | 2007 | 2005~2007 CO”;ST; B
Nakdong
River watershed | 707 | 878 | 570 67.4 21.1
Geum River
watershed 1015 | 525 | 68.9 65.9 15.3
Y eongsang/
seomjin 100 | 780 | 64.4 722 7.9
River watershed
332 HRfdd HUAE FIME
FRLLAZTFHHA NN 4 EF9Y Zoel BOD
EE5AS wAE 20109714 AFE BEESFE S 294
g ¢ JEE Al S 53 4 gYRgEE wEerteet
Hilge A el AASZ A% slE&E5 T
g o] Q3 wiEFEsEo] 20108714 AYH IS %
I4g FS dAF99 Fx+E2 e 23T F JA "o
MEAE e FAAFL gt 245 5 IFS A
H =t Table 50014 H& nle} 2o] 20073 7|E2o2 9

Table 3. Annua load dlocation for loca development on watersheds

Watershed Classification 2003 2004 2005 2006 2007 2008 2009 2010 Total
L oad
N;kisgpg alocation (kgld) 28.9 30.7 265.7 3796 | 13317 | 10132 | 7356 | 30386 | 6824
Ratio (%) 04 04 39 56 195 14.8 10.8 445 100
Load
c;illjg: alocation (kgl) : 59 198.6 937.7 | 10429 | 13338 | 16686 | 37031 | 88905
Ratio (%) - 0.1 22 105 11.7 15.0 18.8 417 100
Y eongsang/ Load - - 209 109.7 193.4 275.0 291.1 12701 | 2160.2
seomijin allocation (kg/d)
River Ratio (%) : : 10 5.1 9.0 12.7 135 58.8 100

TAEH == 8HES|X| A253 |45, 2009
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Table 5. Accomplishment ratio (%) for local development on unit watersheds
Watershed Unit watershed 2005 2006 2007 2005~2007 Compare to 2010
Geumho B 100 217.3 44.6 474 15
Geumho C 61.5 68.4 62.0 64.2 16.6
Namgang D 100 100 72.9 834 10.7
Nakbon F 100 83.2 87.9 36.1
NaRl?Sce):g Nakbon G 11.6 305 421 351 10.4
Nakbon N 113.9 108.9 51.0 77.2 41.9
Byungsung A 39.2 180.7 137.7 10.1
Wichon B 100 140.3 1345 32.7
Whanggang A 100 103.5 103 355
Gapchun A 49.5 120.3 88.3 50.6
Gobu A 94.8 94.8 80.8
Geumbon G 22.8 25.0 24.2 28
Geumbon H 14.8
Geumbon | 11,425.0 405 194.0 39
Geumbon J
Geumbon K 24375 59.9
Nonsan A 2,001.0 19.1 662.3 44.7
Geum Dongjin A 70.7 30.0 227 12.5
River Mangkyoung B 42 1.9 5.7 19
Musim A 7.0 88.3 58.5 12.1
Miho B 89.7 6.8 4.1 9.2
Miho C
Byungchun A 83.0 85 55.7 13.7
Wonpyong A 100 13.6 48 26.1 18.9
Jeonju A 15.1 9.9 6.1
Jeongeup A 89.7 358.7 1,689.6 359.6 76.3
Tapchun A 39.2 12.9 26.1 0.5
Yeonghon A 79.2 65.6 7.3
Y eonghon B 100 100 50.1 63.5 38
Yeongbon C 25 711 62.2 13.2
Yeongbon D 11.2
Yeong;gng/ Seombon C
seomjin
River Seombon D 100 100 43
Seombon E
Osu A 100 100 100 100 334
Yocheon B 100 100 100 100 232
Hwangryeong A
# It could not be evaluated the accomplishment ratio in the blank, because there was no development plan
9GS AYstie dFEY 99F9S ALE AL AdHe HAZHE TAZA WAL F=54A4 ALH
NG 2RAH] B4 e AAE FALHe] e @ = ALE Zol ASIHE AWAIE FAll FYH ok
Afde AGY Aol BF SHHT FF AYY AL 3] g clabSo] MIHA G AN ALAge
Atdol 71 E3del wEt uUehd AFolAwt F34AH 0] 2 s F7tE WS RS VIeE et ouE 55
Az dFEY g SAIRY Ad 2 A%, A A7I71 1A A ARA ol ARde AgLer aX
AL A% ol J3f AYE AYRAE BE FUE & ZSE AYIor & Aol
A Xt e ALRE YeiEth AlZAG ] FH AN A
ALA G et FE AETL o|FoR AT AP n& 34. MTAE 2513
B, AGH A79Ws), AdEY d52a Wst S 9 EFAE(2010)9 FFEIFS wEa] gatq 5%
AR AR B A A7 WA ArH e FAE e Al - 34, 153 AP =9, 3% A4
ARIE B Aotk maA ARl ST ARl £q £ agAdd g ARAgD S5aARuA, v
ABAG B} F02 £ AES ALDANG AL HogARANL 5 FYAL ol9)e] el A Az
Al U@ 32T BFL stelok & Zolth ol A% go| ggsA FYHe 2T ot
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Table 6. Annua reduction plan on watersheds

Watershed Classification 2004 2005 2006 2007 2008 2009 2010
Nakdong Red”(cktg;g) load 49 2599.2 3,688.9 73334 1005.8 | 144506 | 20,1181
o
et Ratio (%) 0.02 129 183 365 50.0 718 100
Geum REd”(c;;g) load 0 0 4297 1,753.9 4,0925 87283 22,3418
.
et Ratio (%) 0 0 19 79 183 39.1 100
Yeongsang/ | Reduction load 0 78 196.4 811.8 1,6035 2.300.1 11,8226
seomjin (kg/d)
River Ratio (%) 0 0.1 17 69 136 195 100
Table 62 A1FAEY FHUG AGolA FEA 2349 20103l 2H2AIE 9] 60%°ldS Adsta 9loH oF
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Fig. 1. Annual reduction rate on unit watershed of nakdong river watershed.
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Fig. 2. Annua reduction rate on unit watershed of geum river watershed.
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Fig. 3. Annual reduction rate on unit watershed of yeongsang/seomjin river watershed.
stejof s ATFL Sk Aot A9E 499 2 ARAAE YL o B fdd
ALALY B AAA Y A s FHEHL F3H Agold g9 S Table 8olA B upel Fo] oef
= Aol dEel Ado] SEASE FRHG APAY W= AFAR dFA YedT A= AgAH] o
o A% #5402 APHE Fwol Z3py] Wi AR AP BAfe] F9E AYY AT AxpE= A
A HAFAHA A7 WGHA A FW ALARTHE G Aol 3" F JAES AdIAG G A
o] Ao ta Az F Yok AT ARAY  AAES JAck & Rolh oFE wF AR oP&L
o 8L AWAYY FASRTE Folok 71FMERE Akl ey AsidE ALDANMRE ddgn s
g BEA2 /Hsgel aA Bk 5% 5 wds Ause AYYY Aol HA d=
Table 72 2007d @A7HA] FARRE FdE AFL4S E AEbsHE 89 AESAoF & Aolth vkt
Yeriz et SG5d5AY e g AdeR FALHELFHEAY e AHAGY FHH o|PoA R
o ga g#A4 veda ded 34% 97 - A% o FeHTHA = FAo] ofyr] wFolt},
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Table 7. Annua performance ratio (%) of reduction plan on watersheds

Watershed Classification 2005 2006 2007 Compare to 2010
Plan (kg/d) 2,594.3 3,684 7,328.5 20,118.1
N?gsgpg Accomplishment (kg/d) 138 2,6636 5,217.4 5217.4
Performance ratio (%) 0.5 723 712 25.9
Plan (kg/d) 0 405.7 1,700 22,341.8
iiﬂ$ Accomplishment (kg/d) 0 812.28 47862 478,62
Performance ratio (%) 0 200.2 282 2.1
Y eongsang/ Plan (kg/d) 7.9 1355 688.1 11,822.6
seomjin Accomplishment (kg/d) 5.7 104.1 261.6 261.6
River Performance ratio (%) 722 76.8 380 2.2
Table 8. Performance ratio (%) of reduction plan on unit watersheds
Watershed Unit watershed 2005 2006 2007 Compare to 2010
Geumho B 15.0 29.6 7.2
Geumho C 26.5 355 188.2 68.9
Namgang D 934 74.9 49.6
Nakbon F 1715 23 13
N;kisng Nakbon G 167 38 55.4 79
Nakbon N 61.3 30.6 12.9
Byungsung A 2.3 324 11.3
Wichon B 92.9 26.3 5.8
Whanggang A 53 03
Gapchun A 87.8 5.3
Geumbon G 274 100 0.1
Geumbon H
Musim A
Miho B 194.1 73.3 6.3
Miho C
Byungchun A
Geumbon |
Geumbon J
(;?:2: Geumbon K
Nonsan A
MangkyoungB
Jeonju A
Tapchun A 104.2 26.2
Gobu A
Dongjin A
Wonpyong A
Jeongeup A
Geumbon F
Yeongbon A 48.8 32.7 7.2
Yeongbon B
Yeongbon C 276.4 404 2.8
Yeongbon D 0 0 0
Yeong;gng/ Hwangryeong A
seomjin
River Seombon C
Seombon D 0 0 0
Seombon E 75.0 20.5 413 20.7
Osu A 100 10.8
Yocheon B 200 100.8 22

% It could not be evaluated the performance ratio in the blank, because there was no reduction plan
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36. E2XQl HE TR U 0|8#S 2|t CHet d HoNE AFFARe] WA NELTHIFS et
36.1. 2 ol52| SSAME olwstz| RISt et gol FHs 7] f8iAM FEt ALAL S FHe = A
2Ed A5 E84480] Mg 2 LEYEF sl <l 2 FBAHA Gl AYA F& Aoloh Eot NEAYL
T9 AL FA9 QFAZA Ao T QFEs} By AAA DT APH R AAEY] "ol wrEA] Zagh )
A &g AdelA ATHEstE FFFA7] WEdd AA W AzA 9 ZF71F AN A% HAd Aol
JAT=7hgrt FestA F7he Aol Ut was] FA At avE ARAgY FHE goldAH A AHA
o QIFARAAN 47 At wWE AT, F SATE AAE I90F LAYl 0 Fgo] F7E Aot
TESF] AAJDTANA ERJATFE ALt ATE HLAF w2 A Y7Izhdel Algoe]l FAAEE AEA, 44d 7t
2 55 #A sdHFELAEFRHAA NN E 294 S0l EASHE MEALY, thh BEES AEAY 5 A
9 eZA #A 537t ARE AILIEE FHo L)Y A AE R AdArtsAdS BWls HESNS AEAY
oRAT WstFol9r HERIFEY] WElFolE EI sty HAlol wrgstejop & Aot
FEI E=&d IAH & ALY FHY wdT<
NEQJTFE &5 T F 849 JAFE It JATFE T 3.6.4. D=5 ArZIA|ElS| RIS o|Sty| IS CHet
AT ARATFeZH 2499 =9 BIANS FAAL 3 5 FRALAFTTA AN FHE ATAY S AHE
T dg Aoz #AdHT W NEAYe Ba Agol w AFAYY ¥ ZE
Fe== o] e Zstrh S A LS ARAY L F
36.2. LRSI EHE 2|5t M2 HEHZAS oS E@A ) ke AEE A 71 ok wEA Fee A
2|5t cHet dAge] £YEHE ol Zutz R A gz AE
299 dZ9 BFgAPoT A3 ALTFRITL 7} Y FHE ARAYE AdEVMEd B4149 Agel A
T Bol Fra F7] A3 AA MEY AFAFSG= E Ux A "ok o2 R R 88 AgAg Ud s
Nz Ze AYEAEL st A7 2] g 2999 AT R dite] vgdER] gAY ARG RTT BEEESE 2
FEqFoz Qs AdFTAEC AaHUZHE FLEY S= EXsi, FAAH71EY] Au] 9 g¥] F (45t F
UFRES A @ wEt dFFHoE AL Y ALSES At 4], B o] L EHA X A
StFoE AT BTE AL VAN 2 5 oA B2 B2 I AAdsES AR o)E 2}
AE MELFRFS EFeta, ML FFeFe Az FFoz BT oHE Fd Aol FHHE F+E
ARFY Fo|, A ALY FrrARE, F7HHQA AR F o} AL sE] Au| 9 g Fo] AFE 2H5A] X F
AR 5L ddste 893 A7 9oz fgH e 27 EE2E AYSES ¥ ER AYSA 2 Aotk
AAAY 877 A& B AAFTHEY EFFES M ol AY FT AgAge] FHHE AT AAAY 4
Bagow ASS QoM e AYY HAFS oA FolM e AR TE Aol AT el A =
g 7 dg AeE dddr AAAY A= B2 49 A AZAGol FHE7] WZolth. ey A ge] ¢
MEEFFsFS Fral gt strgt=s A o] o WER] GaAE A NEs FAE F U] WiEd A
Fol A7 evd AYHFEY =82 Fougte As UAY S HAFHS £ 2o 2 ARAYEE FHIE
ARG o TR0t o= Table 49 AL F32H 71E9 E& WY 94 oAkl wtgdd A shedt 4t
A BEo] 7] gdrRYE ML 25 BF ARSA * FEFE WA AEF F old BEHE ALAYES FHE
g 7hsdo] WS Z7] wEolth © U= s Hopop & Aot
TS, 297189 ALE AAAY oy L AYAF Fa% AgAge] FHEE E U2 ofEE BdRY
& FlHoz uRagol Bad A Abdd 2L & gkl sHE Fxsdo]l A F2% Had ¥ ga
S grd 4 Zod grI} B/teEA BEEUE ¢ FE A AFEA U] d&Eoltt @AY EEFEL2 Us
A o= AFge AE AASAL o HiAE F Q2 HFLdH A BtgsiA HAAEH A ZH
R OIS A= RIS vpEStAor & Zolth. & = A4 e FHZY 24 H& ExFdo YR 4e
EFZe AT B A S A NLEEIFY 2FS A B HEXxFAE 24 d8l A=t AFAEs FHsE
9T F Je OIFd FHEA) S vt F= oAl B A 2 Aotk wEA 99y EXFEL2 @73t &
Gt Aol s HEE WS stojok & Aolth A FANAE SR FozA RS AgEso F
HIA FEE Thh A7) AQFHOHRE ZF7]E0 T
3.6.3. TH=sH LA &l =RIZ o WSt7| RISt et Al ARA Y AdFH FEol HA Ge £ 2 AA
AAAY PANNE g MAe A3 (g4 FANAEHRE 7SS F e FECES &9 @4 F
gl gt e =R thih 723 ARAES 59 Ay F % M) AP = ojof & Aelth
e Aol Aok 23U ARAYLS A9 FrHe =
AAEY 9 Es dAAEY AdAsAT AIFAH, 284 7. AlHAHE SR HeRYe ~&EHE
5 AWM 8AES FEI AESY FHFHooF & Aot AGAGTER Y Aoz HFE gF92 201087
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A A SR AASEHNEA F- 213 A F Rt =)o) & FA9 v 9 FRALIEEA AF AT 7|70 T

FHEF oJUZ HEHEE dlojof 3 3 FX 99 FAMA FFS AR dYHd F£Ho) =

FA & 243dor gt & FRALAEFZFRIA Y 1x4F AE7] ARG 20039 HH SR AEFA I AlFE 2005

EXE SFFESF] 2o o FFAHA FxXE ER A7tx 337t A FZA APAY FRA=Z FIEIA

FAo AL EF =AM Qch o, 20059 %8 20073 397t RS EFA| AlFFY
2007d AAZHA HHF9EE HAFE &= % B} FAZ Gttt FRALEESZANAE EAF9Y A

Table 9. Target water qualiy and water quality assessment of unit watersheds

Water quality assessment
Watershed Unit watershed Target water qualiy (BOD, mglL)
(BOD, mglL) Before TMDL After TMDL
(03-05) (05-07)
Geumho B 24 19 2.0
Geumho C 4.0 34 37
Nakbon F 20 16 21
Nakbon G 29 2.6 29
Nakbon H 27 25 28
Nakbon | 2.8 2.6 33
N;'?\‘jzr”g Nakbon J 29 25 29
Nakbon N 43 4.2 38
Namgang D 20 2.2 2.7
Namgang E 25 24 34
Byungsung A 20 1.9 17
Wichon B 15 12 14
Whanggang A 15 15 14
Gapchun A 5.9 6.7 6.3
Geumbon G 24 29 29
Musim A 2.3 2.6 24
Byungchun A 2.3 32 31
Miho B 43 6.4 5.6
Miho C 44 6.2 5.6
Geumbon H 29 36 38
Geumbon | 29 36 37
Geumbon J 29 36 35
Geum River Nonsan A 4.0 41 3.4
Tapchun A 4.9 4.9 45
Geumbon K 30 38 34
Jeonju A 5.9 9.0 7.6
Mangkyoung B 4.2 44 4.6
Jeongeup A 34 4.0 39
Dongjin A 31 3.2 31
Geumbon F 10 0.8 0.6
Gobu A 4.7 6.0 4.7
Wonpyong A 34 4.0 3.7
Yeongbon A 2.1 3.0 29
Yeongbon B 5.6 8.3 8.1
Yeongbon C 5.2 6.8 6.7
Yeongbon D 5.2 5.7 54
Yeongsgng/ Hwangryeong A 2.2 34 25
seomjin
River Seombon C 15 1.6 15
Seombon D 13 15 14
Seombon E 13 15 14
Osu A 17 18 15
Yocheon B 15 1.6 15

M s=EEgsts|
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Fig. 4. Target water quality accomplishment and water quality improvement ratio.

Journal of Korean Society on Water Quality, Vol. 25, No. 4, 2009



492 HAE - ShE -

CEE R

9 FAMNA aBe FEAFAI 23.1%, FEFATT
78.9%, FAHF - ARAFATE 100%9] FEANAES Y
BT SR edEFAGA Y AP AFFo o
Afdedo] MNP e A2 Yegen &3] 4
ABIRARAZFAY FAFAY FEANAER 2 AL
2 Yebgth

e

AZT(20068). HEZF+A FFA BY+Y FYEE AF
Z egEgH] AGAE.

A Z7(2006b, 2007). A F 20069 %, 2007 HE o] FFH Il H A,

2 2FA](2006, 2007). F«FA] 2006 &, 2007HE o] FHI}E
A,

A EA1(20069). A EA] eFETGHE AIA Y.

Al § A (2006b, 2007). A &A] 20064 =, 2007HE ©]dFH I}
HaA

1Y F(20063). FEZTA FI=

Faga] AIAE.

3% #(2006b, 2007). ZF# 20064 E, 2007HE o] FH I}
HaA

I F(20069). YEFTA EFD v9+Y FYEE 1Y
= egEgH] AGAE.

7 3+(2006b, 2007) I 20069, 2007HE o] HLE A

F2](20063). FFA] LGzl AFA 9.

2 2+ 1] (2006b, 2007). FFA] 20069 %, 2007HE o] FH 7}
HaA

FLA(2005). A E FIHA HEE eFFFHA AFA Y.

B P A (2006, 2007). B 20061 =, 2007HE o] FFr}H
A,

Z5 92 (2006a, 20078). FFF A 20069 E, 2007HE
o] YHIFE 1A

FFFAA(20070). FFEFGA FEAB-CD LFEFHH
Al A g HE(eD.

=9 27 35-4(2004). T4

FAHA](20068). A FE

Z2FA](2006b, 2007). #2
HIA,

T T(20068). HEFTA FIEE 297 JABRY £
dEgae] AIA .

9 £(2006b, 2007). YL 2006 =, 2007HE ©]FFH}
HIA,

F2HE(20068). & A&l AldA .

= A+ (2006b, 2007). Lf 2006 &=, 2007HE o] FFH 7}
HaA

AA A(20068). ZAA] FHedEgA AP A F.

2 A A1(2006b, 2007). ZsfA] 2006H =, 2007HE o] FFH}
H 1A,

Hd (2006a). YsgdsH ddEE dIA

dEgae] AdA .

7 A1(2006b, 2007). ZFHA] 2006H =, 2007HE ©]FFH}
HIA,

A8 A1 (2005). HEFTH4 HEN d979 FIEE HA
edEFgd AGAE.

78l A1 (2006, 2007). H i A] 20069 &, 2007H & ©] F F7FH 1A,

U3 A](2006, 20078). i}FA] 20069 %, 2007HE o] F o}

27 FEGHY o

HOHH

s 7R 4.
2 Al A g,
FA] 20069 &, 2007HE o] FH 7}

YEF7Y 2

TAEH == 8HES|X| A253 |45, 2009

H A,

U A(20070). HetdE YT FE B-CD 2HFFHI
Al A g HF(Lh.

FAA(20068). HHA] FHeAEFH A I A E.

Y A)(2006b, 2007). YA 2006HE, 2007HE o] F H I}
HiA.

=22 (20068). =4kA] sH o G2 A PA S,

=ALA](2006h, 2007). +=4FA] 20064 %=, 2007HE o] & H 7}
H A,

HFT(20068). FHHFE HFAFEA
Fgraa] AA (.

T (2006b, 2007). HoFZ 20064 &=, 2007HE o] FF 7}
H A,

WA FGA(2005). HHAFGA] #F LEF

o)A 39 A](2006, 2007). A FGA] 2
JH B IA.

B A(20058). H7H G eFEFHd AFAE.

o) &9 A] (2005b, 2006, 2007). o & A 20051 &, 2006
HE, 20079 % o] JHFH LA

FAF A (2004). FREFYGA] HEFTAH 2F
A 4.

F 239 A) (2006, 2007). F4+F
& 5 7} 31A].

25 21(20063). A BgEE FTA HEIARY 2
g A,

4F21(2006h). HEFTA FIE
FEFgEe AIgAS.
FX](2006c, 2007). #FFA] 20064 %=, 2007HE o] H I}
H A,

JF(20068). H&dTA FdEEE JIFEL
%’i‘ﬂ*ﬂ%fl] Al & A 4.
ZF(2006b, 2007). &£ 200649 %, 2007HE o] FHI}F
H_ﬂxi

T2 FE= Y A =(2008). http://tmdl.nier.go.kr/system/intro-
duction.asp.

S A1(2006, 2007). =3 A] 20069 =, 2007HE o] FHIFH
LA,

HEA(2005). HEFTAH FIHE &4 JABFY 29
g AdAS.

S5 A] (2006, 2007). ¢F&EA] 200649 &, 2007HE o]FFHIIHE
LA,

YA A1(20068). H&FTA FEEE FIAA
FEgrda AgAE.

g A A (2006b, 2007). ¢HA] 20069 %=, 2007HE o] FFH 7}
H A,

9] A 7 (20064). drA FdgEE J¥L JABRY 2
g A,

9] A F(2006b, 2007). &7 2006 %, 2007HE o] FFH}
H A,

2 2FA](20068). YA o FE A AP A E.

Q] AFA](2006b, 2007). &/ XFA] 20064 %=, 2007HE o] FFH 7}
HiA.

A FA1(20068). A FA] TH LGS FHE] AP A E.

7 FA](2006b, 2007). FFA] 200649 %=, 2007HE o] FFH 7}
H A,

BEA(20068). FSAN(HEC)T=H o &

3 5*1(2006b, 2007). FSA] 20064
HiA.

of,

=B,

Q@

BN 29

g A g
0064 &=, 20079 E ©]

sgdg Al

Al 20069 &, 2007HE ©]

74

Jo
i

o
=

B

£

bt

g

2EpY o

FEBFRY 9

gz AgAg.
X, 20079 E o]gFH 7}



TEHHED

el Jotgoh JHEAZAIR e oA B ERlRHe +F

& 493

e

A FA(2005). G&FT4 94D 7Y FIdEE JIFA

go&*ﬂ*{*ﬂl Al & 7] 8.
A1(2006, 2007). ZIFA] 200619 =, 2007HE o] H7}H

;_Mi.

23 #(20068). FAHE
A 8.

2% 7(2006b, 2007). FY £ 20069 %, 2007HE o] FFH}
HIA.

A (20068). FoHA] L FEFHE] AP A .

F 9kx](2006b, 2007). # 9FA] 20064 E, 2007HE o] F F 7}
H A,

BET(20068). HEFTA FHEE JEL FEGHTY 2
Aegae] AIAE.

3 =£(2006b, 2007). FEF 20069 E, 2007HE o]F G}
H A,

39 F(2006, 2007a). F LT 20069 %=, 2007HE o] FH I}
H A,

AL E(2007h). FEZ o9& F

2 HEG o9EgBe AF

#e] A1 e.

B F A (20068). FFA] e GEgHe] AP A E.

2 3 A1 (2006b, 2007). FFA] 20069 %=, 20079 E o] FH 7}
H A,

A F7(20068). HE5dTA FdEE dFF FECF79 2
AEgaa] AIAE.

AT F(2006b). GEFTA FY
AEgaa] AIAE.

AXF(2006c). H&dTA FYEE FFL HEGHY 2
dEgae] AZ?W]Q

2 %7 (2006d, 2007).
HIA.

sl (20060). M etHE st YEC egFFH AF
Al Z(2H).

3} (2006b, 2007). 3= 2006H =, 2007HE ©] F FH I}
HIA.

735 (2006). =L gEH
7 A A F HE(Lh.

273 (2007, 2008). 3T 24 LHEF

g9 B gEAgae dA o

el 28 .

Journal of Korean Society on Water Quality, Vol. 25, No. 4, 2009



