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Abstract

Korea TMDLs have been implementing during about 1Oyear after
first enforcement at 2004s. It’s still remained some problems, that is
implement uncertainty, costs and efficiency, action plan mainly
performed by Public groups etc. It's indicated with Korea TMDL's
obstacles.

So, we suggested the method to improve the difference between
target water quality and TMDL implementation. Under condition using
the whole observed data with log mean statistical method, BOD is
underestimated and T-P is overestimated at criterion flow condition
water quality data. We proposed LDC method for annual load
evaluation.

We studied to obtain load allocation method for minimum expense
and maximum goal. At rural, it i1s recommended non-pointsource
maximum allocation method, because pointsource loads are difficult to
reduce. In case of wurban area, from point and non pointsource
reduction scenarios must be induced methods that is produced
minimum expense.

Also, we suggested TMDL trading regulation to activate participation
private group allocation. Under the conditions of following Korea
TMDL a basic policy, as it were, development plan loads, unit
allocation loads. It is possible to trade credit among unit watershed,
local government, pirvate group. And trading conditions will be
adopted either 1:1 or trading ratios(safety ratio, traveling ratio,

delivery ratio etc.)

v
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<Table 1> TMDL allocation exceed, but taget water quality accomplish.

ki gt =78k =¥ Bt
JEA 4,827.6 5,000.8 4.7 4.3
= 8D 3,068.0 3,151.3 1.1 1.0
=2E 2,491.0 2,704.7 1.7 1.0
=2F 6,499.0 7,491.8 1.0 0.8
=821 10,373.0 11,246.0 4.4 3.0
A 4,196.0 6,322.4 1.6 1.6
FAA 5,227.2 5,567.8 2.3 2.3
S A 10,340.0 12,643.4 3.0 2.7
HAHA 3,982.0 4,711.1 1.6 1.2
Z7FA 4,681.0 5,010.6 1.5 1.0
<Table 2> TMDL allocation accomplish, but taget water quality exceed.
ik drst v =-sh Zxrd Btz
=2H 2,922.3 2,230.5 2.9 3.3
=21 8,065.9 7,642.9 2.9 3.7
B 7,568.1 7,374.9 4.2 6.8
u|5C 5,028.3 5,017.7 4.4 4.9
HZA 3,955.1 3,842.7 2.3 2.8
ZAFA 7,063.1 6,554.8 5.9 6.8
(2) AF9E AR R 474 HE
TR ARt R AR A6 e SARR G sEAGY
FE4 Foll tall <Table 3> o] HEZ A3 =4FH] HAZE /i
9 AgAze] dAR E1 SRS AR 6~35%, AN 23~24%2
AzF Aow ettt

<Table 3> 1* step development allocation loads and reduction loads for TMDL.

e 19 AR PR, B
A | | o [ aw [ e |

74 A 49.5 0.0 3.0 0.0 6% -
A | 1,305.3 | 6,772.3 868.4 6,065.7 67% 90%
357 SEA 102.9 408.8 26.1 94.8 25% 23%
YEB | 1,655.3 | 7,258.8 571.9 1,771.4 35% 24%
Al 3,113 14,4399 | 1,469.4 | 7,931.9 47% 55%
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7, FEUEFr MiAMs AdA 2102 <Table 1> Wet
Ul 284 U2 3E(Log-normal distribution, LN2), 284 ZrolE
(Gamma distribution, GAMZ2), A& (Gumbel distribution, GUM), 2¥5
AW EZ(Log-gumbel distribution, LGU2)E EXg oz A& o,
o] o] & ExF 2 fFostA ol AstAtt.

SER2YP wNHsE FAske WHoEE EWER(method of
moment, MOM), #-$-%% (method of maximum likelihood, MLM), &&7}%
Zdl E® (method of probability weighted moments, PWM) &©°] JoH, &
ATFodAE FGEVISEMNEHPWM)ES o83t FEF29 wWNHTE
2 A5 A 2,34

<Fig. 1> Optimal statistical distribution selection method
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A= HAAS 9l <Table 5>¢ AW H ol whet FAE AE& 53
2 AW o} AYES <Table 6>0 74eF3] Helsath F1A, 27
K-S A4 BOD, T-PY A¥d=e - EZ(LN2)7F A= ¢34
H7HE AT
<Table 5> Goodness of fit

M
Hd

Ay B EU TS
2 2
Chi-square X = Xi-an
42 (o & ARE 5 o 9 fUFE a2 7HIT B2
A AR
Kolmogorov-Smirnov
< DYY=1-—
(K=-S) P(Dn < Dn) 11—«

<Table 6> The results of goodness-of-fit

" BOD T-P
(?gl?) x2 K-S x2 K-S

LN2 |GAVR|GUM|LGUZ| LN2 GV | GUM [LGUZ| LN2 |GAV2|GUM [LGUZ| LN2 |GAVE| GUM [LGUZ

S73(49) B |45 (29 [ 18 |47 |45 |43 | HA| D | B | 24|31 | 48|37 F| 47
e (735)[(91.8)|(59.2)| (36.7) [ (95.9)| (91.8) | (87.8) | (B9 [ (71.4) | (531 | (49.0) [ (63.3) | (98) |(75.5) | (735)|(9B.9)

GE23(41) A A0[89 3939436302820 |4]33]37|3
e (829)((829)((732)[(63.3)|(9B.1)|(9B6.1)|(9%6.1) |(97.6)| (87.8) | (73.2) | (68.3) | (51.2) | (100) | (92.7) | (90.2) [ (95.1)
=27130) “lv|2|2|A4|A|D |02 |19 |B[D]|0]|L|B]D

46.7)((63.3)|(40.0)| 40.0) [ (B0.0)| (80.0) |(83.3)| (6.7 | (70.0) | (63.3) | (5.0} | (66.7) | (100) | (86.7) | (86.7)| (1C0)

AR |7 |7 | w8 |a|al2a|8l1w7w |19 |02 ]D]|15
1 (81.0)|(BLO)|(BLO)|(33.D| (100) | (100) | (100) |(&. D] (BLO) [ (95.2) | (71.4) | (42.9) | (9%5.2) | (100) | (95.2) | (71.4)

101

2 A4 |76 1151 8 | 66 | 131|120 128 | 112|109 | % | 8 | 8 [ 139 | 122 | 119 | 131

(81.6)|(62.4)|(46.8)[(929)|(91.5)| Q0 [(79.H| (77.3) | (67.4) | (58.2) | (57.4) | (93.6) | (86.5) | (84.4) [ (92.9)

*2 4E(%)

i AATFHCBED), EGFA Boe 2 FUAY 5o 8@

7.4
HE@FHE A463%, 2012.7.4); ABTACERS), F4FA e
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<Table 7> Target water quality site evaluation method

A4
(g TEEL
e
B o -
(mg/L) (e T4 = REIED G
e
S SR T

<Table 8> 4 major river water quality evaluation and achievement rate

27 BOD T-P
KIE =) ['u~06|06~07 | 06~08| '07~'09 | 08~'10| 00~'11|"10~12| 04~'06 | 05~07 | 06~'08 |'07~ 09| '08~"10| '00~"11| "10~'12
a2 | 1 _ 1 | 21517171 _1_1_1_1_ 1 _1_
B9 TP (44.7)"|(55.6) | (77.8) | (77.8)

R 38 [ 35 | 34 | 32 | 35|39 | 40 9 16 16 16 14 14 1 20
(41) (92.7)](85.4) [(82.9)| (78.0) [(85.4)](95.1)[(97.6)] (22.0) | (39.0) | (39.0) [ (39.0) | (34.1) | (34.1) | (48.8)

=y
(BO‘B%O ulw|w|w|w|w|s|lol|ls| 3]s |a] 3|3
oy 1467|6336 (33 667|633 833)| ©0) | (379|375 | 626)| (00 | 37.5)] 375)
FEAS _ _

e || ul e |uls|s|e|wln ||| s
fa |E70] 680|667 (7.0 |67 619| 71| 286 |667)| 719 | 714)| 810)| BL0) | 857

A 64 [ 66 | 65 [ 64 | 71 | 75 | 8 | 15 | 33 | 34 | 36 | 3B | 4 | 41
EDIOLT-P?O (63.4)[(64.4) |(64.4)| (63.4) |(70.3)|(74.3)| (86.1)] (21.4) | (47.1) | (48.6) | (51.4) | (50.0) | (48.6) | (58.6)
REEEICD)
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<Table 9> Target water quality achievement as various mean calculation method

A5 i
@] —— %7t
e ST L T £20% | 5%
9 (2AS) |(10-129) Hrled i sbad Ae7] @] mmels
9 7 7 9 4 - 2
BOD

7 f{o 77_.8 77_.8 109.0 4%.4 - 22_.2
T-P 7 — — — — — —

BOD 41 40 40 40 34 - 20
G % 97.6 976 976 | 829 - 48.8
e Top 41 20 27 26 32 31 18
% 488 659 | 634 | 780 756 439

BOD 30 25 26 26 18 - 15
. % 83.3 867  86.7 i 60.0 - 50.0
me T_p 8 3 4 3 7 5 2
% 375 500 375 | 875 625 | 250

BOD 21 15 13 14 11 - 9

7 % 714 619  66.7 | 524 - 42.9
AR p 21 18 18 18 19 20 15
% 857 857 857 | 905 952 714

101 87 86 89 67 - 46

2 BOD % 86.1 851 881 @ 66.3 - 45.5
© T_p 70 41 49 47 58 56 35
% 58.6 700 671 | 829 800 . 500
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H vl=, #9 SolAe AA % 249 F24& nEst FHLAEA
£ 7793stal, TMDLS &38 o= /i B #rtstr] 98] F3kA 4=/ (Load
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<Fig. 2> Various application of LDC
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=TTA a5 946 @D A 967
=3B sloF 992 SR AE7 1.000x
=2C 4 A L9993 AEA ZA| L9059

wsn |9 as Gog | L 75
A 4 s A & i3
9EB s 998 UFA Ul 97 2o
JEC T 1.000%x Y4B U2 978
JED 935 1.000%x WA & 888k
JEE E R 94T WHB e 781
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JEF Az 998+ HAA w A 934wk
JEG T 807 RN HqE 959k
JHH AEW 954+% SAA % 920
UH] L 1.000%+# BEIN 43 884wk
UH] AR 1.000%+ S4B 43 99 T#x
YK TE 935w o]k o]t 955k
LH] Tz 928+ A k) 956
SRChY] G5et 7 1.000%+# 7B Z3 920w
YJEN A 1.000%% S5IA 7712 730wk
GA DR 925k - z -
ZHAA 3 805+ Z=ZA RAER 1930+
TEA 45 919w A 3t 994%x
ZHA RE 998 7 4B o= 088+
=HB Lo 99w TAJA e 954k
=HC 5 998+ o] SA o 940wk
25D S 983k i keag) s ket 388+
ZEE ) 996+ n5C a7 1.000%+
7 ZHE kL 998+ HHA Aakal 99Tk
ZEG g =4 987w 2HA 7t 983+
=EH T .896 ABA ks 758
HH] T 962 FEA LS 062k
2H] o 967w HFA A 1999+
FEK T .837#x A A& 9445
FHL TFor 893w ESAN RE: 957k
=4HA =4t 841 HHA AE 7T 3
SEA A2 980+ AED AL 969+
HAA B 1.000 FHE A= 985k
HAB b2 720+ QA Qo5 9964+
AEA = 980+ QA 244 983w
o AEB A7 957 Q3B &5 9625
il HEC A4 987+ AXA T 907
e A ED T2 954k A 2|2 e
A BE 74 970 SR st 995k
HHEA b 958+ EB +5 973wk
HER HE 13k SHEA ol 9934k
HEC ER) 940 - Z
<Table 11> Results of achievement LDC(%)
BOD T-P
A¥E | AHE N " ] NERH ol
on A 7 Ag7] A ob| A | A T3t Ao W A A
37} 9 68.1 | 52.4 @ 69.9 - - - - - -
g5 41 736 0 719 750 | 41 | 674 | 744 | 750 @ 67.8 644
=7 30 74.6 66.5 75.7 8 61.3 68.1 80.3 59.9 54.9
P 21 68.6 594 | 699 | 21 | 81.0 @ 816 @ 880 820 824
=7 101 | 724 @ 659 @ 737 | 70 | 708 @ 758 | 795 71.1 @ 687
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Evaporation it ¥

Dry
Select Module

Sublimation

WARMF MODULES

;= e

Snow Pack Evaporation 1
Litter Layer

Organic Lay WATERSHED APPROACH

i‘ Precipitation
“Inorganic”

o
Minaral Layers

Impervious
bedrock

<Fig. 3> WARMF model conception and configuration
(3) WARMF 22 MZS 2[5l 2HAIE 75
(n MeS =

WARMF =E&& =317 e X x=x2d(Digital Elevation
Model; DEM), 3Fd%E, EXZEE7} a3ty DEM2 TAAIEE ©]83sl] 30 m
X 30 mZ 7= 393, DEM#} st EE o] &3t <Fig. 4> #Zo] 2/Y
oz TEAYT EXol$EE #7} +AABYFEAR A 2w (WAMIS)S| A
AZEE FAANFARE 83t WARMFoA A5+ w202 ¥gksle
ARG ROl TEE sl AAeIA AT dA 2 PFEFLe
67 (FaEE, AV, Harle, oled 2%, W BEETH) dE A

A5E ol sttt

(B) HELRY

<Fig. 4> WARMF subwatershed division and linkage
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A Tl AR sk A, 741%3}?'4?4% e e e
34gS AsFEAY B FEFFIAN AAR FAseALL] A
2 F%F dAEE <Table 12> Zo] Hodd ?JQE}?J_ TS

<Table 12> Pointsource input data(annual mean concentration)

9 g4 | 9= | F%m/s) | BOD(mg/L) | TN(mg/L) | TP(mg/L)
2008 6.55 8.42 13.75 1.01
g @ 2009 6.4 5.10 11.39 0.80
sz | 2010 6.50 5.92 11.90 0.61
2011 6.44 5.54 12.01 0.58
2012 6.60 2.44 12.30 0.18
2008 0.17 4.20 10.96 0.89
A g |2009 0.17 4.48 11.15 0.99
szx oy | 2010 0.17 4.18 10.29 1.00
2011 0.17 3.44 9.79 0.77
o 2012 0.18 1.82 9.82 0.10
il 2008 | 0.004 1.77 6.29 1.07
& . [ 2009 [ 0.004 2.54 4.74 2.18
N 2010 | 0.005 1.33 7.21 0.87
el 2011 | 0.007 1.47 6.44 0.80
2012 | 0.007 1.68 4.95 0.17
g 2008 0.55 2.20 8.52 0.93
gqme |2009 0.55 2.82 0.00 0.00
E“?;; 2010 0.57 2.27 10.58 1.16
_m‘;f- 2011 0.57 2.20 13.75 1.05
° [ 2012 0.59 1.95 15.34 0.22
2008 0.12 4.77 15.39 1.53
o . | 2009 0.09 5.50 15.42 1.58
FEARE | ooy | 2010 0.10 3.88 10.55 1.38
T 9011 0.09 6.39 11.57 1.51
2012 0.10 6.56 9.22 1.28

THHY U FEF AU LGUNA NEHE NYLPY WELSFL
S HelgFo® kst <Table 13>, <Table 14>¢} Zo] € ud
2 PSR
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<Table 13> Subwatershed TMDL load(2010yr, kg/day/ha)-Gapcheon

A4 BOD TP N A4 BOD TP N
1 0.39 0.01 18 0.78 0.02
2 0.35 0.01 19 0.70 0.02
3 0.49 0.02 e 20 0.18 0.01 _
4 0.32 001 | FESH o 0.11 001 | HEET
5 0.25 0.01 22 0.13 0.01
6 0.61 0.02 23 0.12 0.01
7 0.03 000 | AR H 24 0.29 001 | 4=
8 0.08 0.00 | #HaF 25 0.09 0.01 | B0
9 0.06 0.00 26 0.59 0.02
10 0.05 0.00 L 27 0.10 0.00 o e
11 0.07 000 | HEET 28 0.65 0.02 Hod
12 0.22 0.01 29 0.55 0.01
13 0.00 0.00 | ZHAF 30 0.60 0.02
14 0.07 0.00 - 31 0.68 0.02 e
15 0.02 0.00 | FESE T3 0.34 001 | AAsHE
16 0.29 001 | #ARE 33 1.21 0.40
17 0.13 0.01 53

<Table 14> Subwatershed TMDL load(2010yr, kg/day/ha)-Whangryonggang

A< BOD TP 259 | ARy BOD TP A6
1 0.023 | 0.003 %L%:E:"L st 17 0.068 | 0005 | 4op
2 0.053 | 0.004 18 0.031 | 0.003 A5
3 0.065 | 0.005 19 0.041 | 0.004
4 0.038 | 0.003 20 0.061 | 0.005
5 0.043 | 0.003 21 0.014 | 0.001 | &%
6 0.037 | 0.003 22 0.057 | 0.005 a5
7 0.030 | 0.003 23 0.044 | 0.004
8 0.008 | 0.001 | . 24 0.132 | 0.009 ]
9 0.046 | 0.004 %L%Z"M"} 25 0.015 | 0.001 %if;‘}
10 0.050 | 0.004 m 26 0.058 | 0.004 m
11 0.031 | 0.003 27 0.093 | 0.005
12 0.018 | 0.002 28 0.060 | 0.004 -
13 0.038 | 0.003 29 0.062 | 0.007 ‘i_o_f;
14 0.048 | 0.004 30 0.061 | 0.004 B
15 0.067 | 0.007 31 0.324 | 0.013
16 0.043 | 0.004

16



(4) WARMF 2&o| M4 HI| ZHu}

2yo] Aty HrE Yt fF % 2L

AEREATLAA ST FHFIFY DAY FF 2 FE ARE

o] &3tHtt 3 2 =& (BOD, TN, TP) BA77te 1 H499 29 20094

1€5H 2009¢ 12€971#], AA7IZES 2010 1€98E 2010 12€71A

oW, FFZAFYY A$ 2011d 1€¥¥H 20119 12€71A], HA7HLS
2012d 1€5H 201299 12€¥€7}#] o]t}

vy 8 AN 4=

of
® o

—_

e
m{o

godo] o Ho e BRAA ABASIE 0.88, HAA
0.89% 4Hg=lo] WARMF R39 ¥ 284 Wt 2% A5 f3& 243
IS = e Aor AdHIAT

<Table 15> Stream flow calibration and verification

S A4 F A F
- 24 24
_ 5A 0.98 0.79
7]_ 4 [eWet| T 0
SRS TR 0.88 0.82
} IFEA 0.85 0.91
VIR g gua 088 0.89
ZHA QBB AL SEZFUCt OB AR A

s)
(cms)

100 it
0 I ol
i o o
oF: i £ i

he

1A it &L
b el Padnben wms bl ay " mges)
W00 20BOL 0BOTN 2010 000205 00051 200082 2010020 0MO0L2  20MOSH WML MALN  0VEB  DI6T 2002015

Day Day

<Fig. 5> Results of target site stream flow calibration and verification
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$4S BAI A} <Table 16>, <Fig. 6>3 o] 7HdHY dokel 7t
HAA AH 9 FEA AFAA BODY Hgkel AZFXet FARH YEehd
WARMF 239 32 A4 /7t A7 A% 54& 43 idd & e
Aoz =,

<Table 16> BOD calibration and verification

B3 A7
B3 BOD (mg/L)
3T mg
=y ARk A= ARk
BHA 5.2 5.2 4.9 4.9
FFA 2.5 2.6 2.5 2.3
ZrHA BoD HEH ZEal SEABOD HEM AT}
g g v
. % a. 2 3
. ° [ oo oo °
'l.., 1..": -’!’m"VV.OVT-M""”o""‘v”‘w‘;’
otz Zoroser  201osn zonrnrzln:))ayzuuazrza 2000507 2020815

<Fig. 6> Results of target site BOD calibration and verification

g
N
LN
2
)
i
3
i
=
-
ol
:Jd
M
1

A D uA wERsEFS 4 10%0A 40%71A FAAIE AYE LS
Sl

1 AN &= o8 <Table 17>3 2t}
H A
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<Table 17> Water quality improvement effect as point and non-pointsource load reduction

o Az A A
TE Ae | dEsd | AdES | Ae | dSeE | e
(%) (mg/L) (%) (%) (mg/L) (%)
0 5.16 0.0 0 5.16 0.0
7HA 10 0.02 2.9 10 5.08 1.7
20 4.87 5.8 20 4.99 3.4
40 4.57 11.6 40 4.81 6.9
0 - - 0 2.48 0.0
y 10 - - 10 2.43 1.7
FEA 20 - - 20 2.39 3.5
40 - - 40 2.30 7.0

A A7 Bgsts A0 8e ZTTRZFS ALY B2 Wz 9 )
EX7HE So wet e EE B AfoME HESA &
<Table 18>3} o] 7|& EAZXA ZAFHE o] &3t E43¢t}.1D,12)

<Table 18> Cost calculation for BOD load reduction

1 ke 209 dod _ i
BOD | ™ e cpu(s/2) € A
B o =8 v el et el BeRKEAR 200610
e ~ 00034 23270 SR el Bk
AR AegEiT) AT e WUR A0
oE 107 HA e QR ()(EAZIAATL, 2000)
_ gmsirEo) Al 250l 1] nRee ] Tk

(1) BOD At M= AQH|E =4
242 10%0 A 40%7HA A7) AlveEl &

o
Agste] AFEd AEAAE £YHE O <Table 19>¢} 2t
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<Table 19>Operation

)

cost as point and non-point source load reduction

4 47 W A%
TE | A7e | Annaw( | xaus | AnE | A0SR | s
(%) kg/d) (/) (%) kg/d) (/)
0 0.0 0 0 0.0 0
i} 10 363.1 124 10 1,256.4 134
A
20 630.2 248 20 2,512.7 269
40 1,260.5 496 40 5,025.5 538
0 0.0 0 0 0.0 0
FEA 10 5.0 3 10 376.2 40
20 10.1 20 752.4 81
40 20.1 13 40 1,504.9 161
L AT Sl M2 SE AN o ZHA B0 24
() AAR £ 84
AR N A AN EOE RS, Aol wE ARl
7] £8HE AZAN $FuE Fakel 2Gul FAE <Table 2053} Lol
AFSAT. WA NS e9sie uge Bel TAY WA Azl Waw
Mgk 6.6M MM, A7 chgeel Hol A ALAME £FFE Zo]
2gu7} A Ex Aoz 4RHY
oY Avks Aelgy e A AgAde BOD AZEEe] 97% Wl
HgHOT LRI ok, wH ARAH AE Y 4P L 5 =24
ol weh Agagel B UBhE deld HEdt. R84
W13 Fo AZARoIA HEFe] FACAFFRY NG Pl FEF WA
od AZAL AAe BE ARE &) 50%0] BAT AL ole @ AF}
=25 728 o Bed
G5 Fuweid edBdol WA AgAAe AgEEol A AGEL
MEZhe BAE 44 Btu 94319 3 B350l ATA SolA AT
Fol fATe v go] Ao BX = ulTxA WA AIlEel ALRF W
o A Abgel @4 AAAelRE Bk T & £ 9e Ao BuHEd
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<Table 20> Qperation cost as paint and nonHpaint source load reduction(GapcheonWhangryonggang)

(HY/Y)
] 2kz¢
A 0%217+ 109217 20%2+7F 40%AF7
= 1’4
%217 - 134 269 538
. 10%2H7F 209 343 477 746
B 20%2} 7+ 417 552 686 955
40%2H 3¢ 834 969 1,103 1,372
0%+ - 40 81 161
X 10%2H7r 3 44 84 164
.
I8 209217 7 47 87 168
40%2 ¢ 13 54 94 174

(2) &3 ¥4 A= AL € ARA F= W AL
Wil mE Fd A 2 AAH &3 E443 <Table 21>3%
H9 AF AR 73H500,0009/9 FITH o] AZAAE FH&

=
< AE & AT A S5 20%, ¥A wESHEE] 1028 AT

<Table 21> Water quality inproverent effect as paint and non-paintsource load reduction(Gapcheon)
(%)

HlA A7
xdl_;: = 0%A % 10%2+% 20927 40%A 7
0%2+7+ 0.00 1.72 3.44 6.87
10%2+7; 2.87 4.58 6.31 9.72
20%217F 5.77 7.489 9.20 12.62
40%2Y7¢ 11.56 13.28 15.00 18.42
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<Table 22> Watershed-local government TMDL allocation adjustment

- (e9d =4) Tl S@AF9/670 A 3 =4

e &= Cte HA =FOHkg/Y
TE 37| N2 | g3 [ FwEnee | niEns s il 2
2pa) | B2 5.20v 980V| ot 253
ST AekA 5.20A 9.80A 7ts
- =3B 23.80V 79.30V]| olxig =N=
oAz Al |2 s ST
BOD |88A Z5A 23.80A 79.30A 7ts
S XX U S ia | BEA 5.00v 8.00v =
ool Ry 7t e YEE 5.00A 8.00A -
=58 1.200v - -
H AN B
T_p S [sia 1.200A z -
224 | SEA - 1.500 -
= e LED - 15004 -
AMA =SB 93.60% 177.70vV| olds 2™ =
oo od o= =2 COE ST
2eRa 2| BOD IgiilsEa 93.60A 177704 7ts
. EZYONEEE 43.930% — -
XK 2t —p |2k :
| X4 Il CEYEEn 43,5304 - -

- (A9 =4) o/l FYH9/670 A= 3 2F
o === =1 _7|<_7é-|>0|_|- [e]]
e Hasd | A2 | oeey ,SJ;'H;L;%"*OH'EHH %(_k,;[ﬁ%i
SIHA T0v Tov
BOD | == g oA oA
—o= | PEA 0.05v -
so A2 U S/ EB 0.0504 =
oo g 7t ThEA 2000V =
TP aFA LB 50004 .
P =1 ==2C 0.300V —
= QA 0.300A -
He2 | UoA 200V T.00v
EEN g/SEA 5 00A 100a
BOD == T ==c 0.05v
=9 Be|g L bk TEES 0054
A2 7h Hea | QoA T200v T.000v
p EEN g/okA 1500a 170004
T=2 | =50 0.004v
24 gsc 00044
=074 Tr=E 20,00V 50,00
50D EEENECEE 50 004 50,004
T=2 | O=F 220V -
EHo| 9o 7t/ B Ge=g 5 50a -
A2zt =I00A| Tr=E 2,000V 3.000%
p SE T EB 40004 370004
RE TS 0.150v ~
SN O 0150a -




L. RYEY 12{st STt (credit) WEH|E =&

3
[y
o
o
o
E
o
o
I
[
rz

APl EeS AAA 28, 29 AA, AL, A

s |
stof = WQTAEAR! 7S @4 o= Al S &8t

~ S/FHCREDID) | 344 R3/h Oe 9@ude] 48 5719 JoE A% 72
o=

Hl el AzuHle]

S7FH(Credit) = Bl&% « fFEH] « A H]
2

- e ¢ A afrde] LdEd FAREREEA] AF9E 7E2E F8)

- AHIP) ¢ el E2% edEde] s wet HalHs Wi
g9 FARI L o]&sto] Fap gl e Agn| 444

w ZEn] L Z12AS FEREE o) 8ste] REAH FABOD 1.0meg/L)E A
7Ie 4 Y 29l e sk ol ol&ste] SUHE S A% A

ZlH A

LA BA 25 SENE =
= ik
Biated e (km) (mg/L)
7 Cl 1 1 2,206 1
ol B C2 3 1 2,193 | 0.99
| e ——— c3 6 1 2,169 | 0.98
w | N e P C4 10 1 2,070 | 0.94
| e e C5 13 1 2,044 | 0.93
o : C6 17 1 1,837 | 0.83
T c7 23 1 1,056 | 0.48
j 8 25 1 1,052 | 0.48
M | C9 26 1 1,051 | 0.48
C10 28 1 1,038 | 0.47
B Cii 31 1 1,000 | 0.45
W C12 34 1 1,003 | 0.45
W | C13 39 1 624 0.28

(-0 TEHCl T 2TE(y )ME

A=A 8 sEdRd Fo 2444 a8 st :rLUHZP‘ AHE&E A g3t

ZIBAAE S i @9 &S ALt AL 10~20%5 A&
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(BN MBI 78 GHIA|

7,
<7|ZHR)
201 §9 : F28(a) 0.15, AZM(B) 0.98
502 79 : ¥ (a) 0.17, AZH(B) 0.45

— izt
(Credit AF4) 10kg/¥ * 0.15 = 0.98 = 1.47credit
(Ff=F AFA) 1.47credit * 1.1 = 1.62credit

~ A
(Fvl=F AHY) 1.62credit / 0.17/0.45 = 21.18kg/d 2+3F

23017
L J

- J.“px{c /F

o _,, g

S el

(e A gl
g, el fl

<Fig. 7> The example of Calculation for trading Credit
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W82 2 A S o) FA 8 AzhE Y, YA, A, AYSRA G, el
3

SR (YT, FFAIAE AGAY, AFHFL Foln Y

He
SRt E=e AYDAHBA oM HESH.

AE= AR e AR 2 A, AARREt e 97t stal AR
Thed MEFS FHsk=H AA e A B A E ] A&L73, A&
24, ARG FA@#3A 7)), B Agade] AEHS A% AFREEt
FEIT. BuiAs A Sl mE AFRRH(E@IHINE FF S)E
TEA N WGt ol T} A FAdTFA YTl 2 Aol

S
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i
of%
N
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Bl EF 9 Y HA L 2okl Axwle] FEea PRt A8
Aol wheh W& o) sk Lekel Axde A A FANE BFaTh
2% WEAAY ABA T4 Aoz BujAe FulAE A

Aste] <Fig. 8>3 o] AR7se @ 4 il @k,

(3 WEH AL
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o g9l feuel A A%

%

A7 F7} SOl ALSUS Slor] elRe Dol A ARG $7), aF
= 3
()

i)

2

o

off

O

rir

) o
= rlo

4) A5

Sl Al 247} olaol Rol| gk o] AALE W7HE wolok sn, Hola A Fazs)
w9z Fo| NSl S ook Bk FulAk Al A ALgol U oA B
g uolo} shul, RAR AG A B X Fo| AFHYS Wolok Bk, whebA]
ol 2 Pl ol RE SRIUS g AFRTAL A Eakslofof Tk

27



° T N
2ITER
-0 T oW T G AT
X T M o Mo o %M%ﬂuﬂ
X = I = 5o y
il _o%gd% QQ%AW
aﬂﬂhﬂ%ﬁoﬁﬂﬂ ﬂmﬂm,_]muﬁlu
o F nﬁ_ax% ﬂﬂ%ﬂ%
223 5) & > . = AR w |- ol = = TN
| (a2 g s = by il p o= e ©om 2 L
Huamti™ -* S EET Y iTsdn
- 2% 3 ﬂ_ﬂ1ﬁa. o ook g
I ) . ~ N w q O# UL 0
i & = 5 = = B © iy
|2 WL 3 xmnaoﬂmouo_hﬁwhahmax% 9
o= =) H = =3 ©° o X 2o R ol
| 2 o = k] ) N~ = M o ™ X = < Jo -
“ T w P L.
“ c X o W of _ —~ [ 3
- 2| sa. 2 s R N I R
; E | o5 s 2 T 3 % T P o T
| o | 85554 g X ST g i =B ® o o
| =B TR |FaER £ E%ymﬁom:_oolypru T do
e SRl o L X . ~ 3 = oF _r 1] T Mo
s BT ai O U oF N o F T r "
e frdicd E . - S T N F = W X o ey
=3 T 5% c S <ok w R o= o
bk 5 goEs 5 0OW oo RN T 2o Mow R o A
& £ |Ehkks 2 uabaLeoEEﬂyn%m.1%ﬂ%w;lﬂ
: =l Skt KO B ﬂule%umuﬂm ﬂ@ﬂ?
| S AT A A
i S - A B = T =
. = I m._.__._ 7o M.OM B3 el AR _m_,o MM - o o i ~
“ 4 .| o P = - i T 0y I el _ oy %0 o il _
_ P S| D &= - e K LI o T oo 3
_ Tz _ vl K = oy =o
o K " E S o o= N o B Al T WX NP <o
1R Gl " 5 T = s T N
12| |Fa= | Nl T @#W%Hl% Zf%num% T N o
] j & wﬂ%%.w_mﬂwe%o_amjﬂwrio_e%
e “ ) = T BN X M_l o o B = R~ to g
..................... o | B el NS R o "o 7 2 —_
—— & i [ Vv L Wi N N3 = ..Q T )
- 10 il Ao N wON B = I\ X (T =
“. bt Ak - 4 s i oo = ! B i W OF
gl e o [ - 5 LU oy . g W E
1 i | N = )
|23 LR~ E ﬂuﬁqoféﬂulur%%
[EE N 2|7 | - 2 i x +o0OR
e i il o~ T W
1 ™~ A
! = LA —

28

12 240l o},
Iz =

ZQl



<Table 23> Opinion inquiry of private company
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