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Abstract I

Abstract

The TMDL(Total Maximum Daily Loads) Management System in Korea
aimed to promote both the development and conservation of watershed.
Therefore, establishing plan including allocation loading amount by unit
watershed is assessed through comprehensive implementation assessment
in the planning last year. Assessment results are used follow—up
management measures such as limit of development and updating of
TMDL Management Implementation Plans for the next planning period.

However, there is currently no detailed assessment criteria although it
is important. The assessment criteria has to be prepared for smooth
progress of the plan, because the criteria is applied to regional
development(e.g. urban development projects, plan of industrial complex
and plan of tourism complex) sanctions against local government where
the discharge loading amount exceeded allocation loading amount by
unit watershed of the last year.

We analysed the problems and the revealing issues on the assessment
procedure of the TMDL Management plan for the first planning
period(year 2004~2010) including each part such as survey of pollution
source, calculation of discharge load, evaluation of water quality goal,
regional development plan, and reduction plan, overload sanction,
revocation of sanction and connection method of the current and next
planning period for the Nakdong, Geum and Yeongsan-Seomjin river
watersheds.

The assessment method is subdivided into each section such as total
discharge loading amount, natural variation loading amount, reduction
loading amount and loading amount for regional development to linking
of the next planning period and to grasping causes excess. In addition

criteria for overload sanction and revocation of sanction is suggested to

v



Abstract I

follow—up management measures. We also examined the penalty criteria
considering discharge load controllability of local government and
updating methods of the TMDL Management Implementation Plan for the
next planning period. The proposed assessment criteria in this study can
be secure reliability from the local government through assessment
method for enhancing objectivity and can be substantially apply to the

assessment of TMDL Management Plan for the second planning period.
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<Table 1> Summary of unit watersheds for Nakdong, Geum and Yeongsan-
Seomjin rivers.

o Number of unit watershed
Classification

Sum  Nakdong Geum Yeongsan - Seomijin
Implementation planning 19 1

) 18 10
region
Water quality improvement

) ) 54 27 14 13
planning region
Sum 96 41 32 23
1WA BESA AR GG A SRAGY 9XS BIARA Fdo|
234 BHRAS BEZ ARSAT, 24 L AP HAG FAE BE A
o] o] Agay JAET MMAHAY FAEHE FEoE Sx7dEs A6
At Busd 94S 98 V1A ARG e8RS Holsm 27
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<Table 2> Allocation and reduction loading amount for Nakdong, Geum and

Yeongsan-Seomjin river watersheds.

(Unit: kg/day)

Discharge Allocation

River watersheds load load Re?g:;ion R;c:il:)c(’%n
(2002) (2010)
Nakdong 176,080 162,680 13,400 7.6
Geum 126,163 85,582 40,581 32.1
Yeongsan:Seomjin 51,105 35,708 15,397 30.1
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<Table 3> The results of assessment of allocation loading amount for the first

planning period.

Number of unit watersheds

Water quality

tR'Vir q Sum ";:::r?iren::t';: improvement
watersneds P 9 reg planning region
Sum Compliance  Exceedance  Sum Compliance  Exceedance  Sum Comrpliance  Exceedance
Nakdong 41 36 5 14 12 2 27 24 3
Geum 32 21 11 18 11 7 14 10 4
Yeongsan o ys g 19 7 3 13 6 7
Seomjin
Sum 96 70 26 42 30 12 54 40 14

37 <+Al BOD A @3ietd tinl wjE&Fetd2 75.1%°1W 4, A
A 5 &vtE 9o AdTaFel AY vl A wWEEANeY, o]l
e A8 vl wiEFstge]l AA wMEEAT. 23R A E oy &
£ 5 HFE=2010 )0l 2H3Aglo] R FE o] Ap3to]
ol AFHAY A vFE Fo= HAH F9vF Bt AAE Aol

]

of A FAFY AY BE Sow Uy 2

<Table 4> Difference between discharge and allocation loading amount for each

watershed(BOD).
Contents Sum Nakdong Geum Yeongsan - Seomijin
(kg/day)  (kg/day) (kg/day) (kg/day)
Allocation loading
amount(A, 2010) 283,970 162,680 85,582 35,708
Discharge loading
amount(B, 2010) 213,322 105,711 74,272 33,339
Difference(B-A) AT70,648  A56,969 211,310 2,369
Ratio(B/A) 75.1% 65.0% 86.8% 93.4%
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<Table 5> Number of unit watersheds and local governments where allocation

loading amount is exceeded.

Number of unit watershed
(Number of local government)

Contents v
Nakdong Geum eongsg_n um
- Seomijin
1) Growth of natural
variation loading 4(26) 4(16) 1(6) 9(48)
amount#*
Sum 2 Nomperformance of =y g9 26)  5(8)
reduction plan
Both 1) and 2) 1(1) 9(17) 9(16) 19(34)
Sum 5(27) 16(35) 12(28) 33(90)
1) Growth of natural
variation loading 1(6) 1(3) 0(1) 2(10)
amount
Implementation
planning 2 Nonperformance of ) g9 26) 58
region reduction plan
Both 1) and 2) 1(1) 3(7) 4(7) 8(15)
Sum 2(7) 7(12) 6(14) 15(33)
1) Growth of natural
variation loading 3(20) 3(13) 1(5) 7(38)
Water amount
quality
improvement 2 Nomperformance of ) (¢ 00 00
planning reduction plan
region Both 1) and 2) 0(0) 6(10) 5(9) 11(19)
Sum 3(20) 9(23) 6(14) 18(57)

* Natural variation loading amount = Total discharge loading amount of

pollutant + Reduction loading amount — Loading amount for regional

development

FPHS S 2H AAAE FE AN Ee A AR
5 < slaslof a0, 3th A A16x F4o o As
AR R AR QS AR 5 Bold] Ui AAE Wk,
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<Table 6> Improvement ratio of water quality for the main unit watersheds(BOD).

River Unit c\]"lﬁﬁ; 2004 2010 R(f/t'°
o,
washed watershed i (A) (B) 1-B/A)
Nakdong  Nakbon K 3.0 27 94 111  Drinking water
resource (Mulgum)
Drinking Water
Geumbon F 1.0 0.9 0.8 11.1 resource
Geum (Daecheong Lake)
Geumbon K 3.0 46 31 326  |cpresentative
point
Drinking Water
Bosung B 1.6 1.5 1.3 13.3 resource
Yeongsan-
9 (Juam Lake)
Seomjin Representative
Yongbon B 5.6 9.0 5.0 44 .4 )
point

3thAl 967 BEFE AW F AFHETI A4S ASNSL 77 AHeAA
E5AS GHT 202 Ueht 83.7%9] 2SS UeT

3
=

<Table 7> The assessment results of water quality goal by unit watersheds(BOD).

Water quality

Implementation .

. Sum . . improvement

River planning region ; )
watershed planning region
Sum Compliance Exceedance  Sum el ECe Sum Il (2T

ance nce ance ance

Nakdong 41 400975%) 1(2.5%) 14 14 - 27 26 1
Geum 30 22(73.3%) 8(26.7%) 18 10 3 12 12 -
Yeongsan o1 50140 6(285%) 10 4 6 11 11 -

Seomjin

sum 92 77(837%) 15(16.3%) 42 28 17 o0 49 1

10



<Table 8> The assessment result of allocation facilities of the pollution loading.

: Number of .
. Number of Allocation e . Compliance
Year River watershed facilities with .
facilities ) ratio(%)
compliance

2005 Nakdong 13 13 100

Nakdong 49 46 94

2006 Geum 17 15 88.2
Yeongsan-Seomjin 1 1 100.0

Nakdong 63 60 95

2007 Geum 35 32 914
Yeongsan-Seomjin 9 7 77.8

Nakdong 82 78 95

2008 Geum 59 53 89.8
Yeongsan-Seomjin 27 25 92.6

Nakdong 101 97 96

2009 Geum 94 73 77.7
Yeongsan-Seomjin 41 41 100.0

Nakdong 122 121 99

2010 Geum 131 109 83.2
Yeongsan-Seomjin 38 59 67.0

1A AFEE(20109) Bkl wek AYADAY F 2070 AAANA B
nalre 29e Aos Uehth YEF FAE 5 AT, S 94,
3, B FAE TN ARAGE, DA, B8, o4, 3, BT 3
olm GugAAF FAE S ARANEE, WF =9 =3, 3, 34F

39, skt FPRsEe 2Asgr. BRRAFS 20 AAA B @

g

(o]

% 2 AAE 7EAY Ag 2L 5o 2ESALe UE
= 9ol %-?4%@4 9 A zke] AAFH 24, 20109 o] FHI A
Y A 2@ AR AN DA ol A

o Fob, 29 FPAS G APAROEM A Aol NEDETY 4%
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<Table 9> Sanction status of non-performance local governments in the first

planning period.

Lot Unit Revocation  Revocation Revocation methods of
Watershed  govern .
ment watershed date period sanction
Recycling of livestock manure,
Musim A enlargement of Sustainabl.e
. 2013.12.26 9 months  water resources and reduction
Miho C
load exchange between same
Cheong unit watersheds
won-gun Recycling of livestock manure,
establishment of sewage
Miho B 2013.04.04 13 months treatment plant and
Geum enlargement of sustainable
water resources
Recycling of livestock manure
Jeongeup Dongjin A 2012.06.28 3 months and establishment of liquefied
s fertilizer facilities
Gobu A 2012.04.28 1 month  Recycling of livestock manure
Recycling of livestock manure
Gimje-si Gobu A 2012.04.28 1 month  and establishment of liquefied
fertilizer facilities
Establishment of non-point
Youngbon pollutants treatment facilities
A 0140429 25 months and establishment of sewage
Gwangiu .treatm.ent plant
i Recychrllg of livestock manure,
Youngbon establishment of non—pqpt
C 2013.08.05 17 months pollutants treatment facilities,
and reduction of development
load
Yeongsa Youngbon Estab%ilshment 'o'f' liquefied
n-Seomii o C 2012.11.01 9 months fer.uhzer facilities and
N Naju-si reduction of development load
Youngbon 0130123 10 months Reduction of development
D load
Establishment of sewage
treatment plant, recycling of
Hwangryong livestock manure,
Jangseo A 20130318 12 months establishment of liquefied
ng-gun fertilizer facilities and

reduction of development load

Reduction of development

Youngbon D 2012.12.27 9 months
load

13
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<Table 10> Discharge flow ratio and BOD discharge load ratio from sewage pipe

and manhole for the first planning period.

Sewage Implementation assessment

treatment  Plannin
‘ plant e 2006 2007 2008 2009 2010

Discharge flow @ Jeungpyeong  0.590 - 0.450 0.300 0.480 0.400

ratio from Damyang ~ 0.830 0590 0840 0678 0550  0.550
sewage pipe

and manhole 1" Gwangju = 0.500 0.600 @ 0.547 0469 @ 0.461 0.461

Discharge load = Jeungpyeong  1.180 - 0.330 @ 0.130 = 0.760 | 0.860

ratio from Damyang 0868  0.820  0.870 = 0.680 0550 0550
sewage pipe

and manhole 1" Gwangju = 0.894 0.734 0.762 = 0.611 0.511 0.682
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Fote] BEF B 79 B2AYL A7l

14



=]

21

1

AL

=
=

by

:%L
A2 Yol

5]

A

SEARE A

S

7F itk

T WO = T & _ ,]
B R A FypHyH FLEENEX WO R W R g
- © B T g o O Mo F X WK of T T E M T
X owoor o o N B R ow o R oo ™ N Zo
W w, T %X e K
o| ) ol Y ) M = XN - ™ X % ILIET A
wr_u Mo mum do o 1U|.| X 7o) qﬁ ® OB X T 4 < ® mh ) 7o)
™ o AR 3 R 5 T T 3l = T " N~ < iy
fo o = N - — N o B oF
— T . ks M RXX o ®F g XSy A
T oy X m T 0 ¥R . ~ 2 N ~ o
_.,_Ho ¢ Nr = = 3 o ,_hww m__h_ o&i AL ﬂw ‘_ﬂ_.,_l‘_ Y W@ £l - Wﬂ T ﬁv ™ R
i . ~ o X o X T BL = _ -~
28 25805 B, 859 Taw P ey
P REM T A R I
;.m.oo M mm ) o) n o Lﬂv_% ] ﬂl gr AR X MO B ‘may n_,nAo 4% o NP o N o
im 17_A| <E ) r N e ~4
. Vomﬁao%ﬂagur,uoao_aé wvﬂmaai@%
H o o ™ & = T T i ~3 e o - =
oo /T J.M o o) n_muv - — o % o o o @M <0 Gl M . W_M oo uwo
T RS EPIzIT IsEIIC zRSE s oc
T N - R N o R
Wb~ 9 ZED 4 E LS AT By o K ®g G
™ %L w0 R ol N o Wl o g T A_.w wrooe %O X N
~E2T LAl pad el AT Onw
A_l P/E iy = . .Uro ,mv.ﬁ \_m_y_u Mor ~ L ‘.__.wo = N ‘.__.wo EL E._ ry Sy
5 X N T K S e w X o B T ow o op A
hil= X0 - B! ~— T o JJJ) X% mo g K E - o T By S o XoEg Ho of W I
2o N B T o =T - o o X
X 1__ ] o N k) ﬂl E._ = 7 OT BR ﬂa HT = ﬂu‘_ o N
= p W o < o o o of o g X o)) o
v B © T o N 2o T P og N O E g A T o
THE T s mio ® QW e R P aﬁﬂﬂiﬁ#%
° W T T o WO R = 1) W T X @ N ol = zzl
mg%m%o fr%@ﬁ@r?mﬁ%éﬂ.ﬂ.frmﬁﬁm‘xmﬂﬂnmmumﬁ_
B LR K g N M e W m R om O = T R
PI®  saRE kP R g - P8y
o W X w Tz bdg <9 X o
i I T S T = ik G T K
oo oo o o T *ooof T W X o B o N o o~
P dw 2R Exd - 5 o  FEZTE s o S oo
o = I '~ a W T S T Po mo N o K T o o
Ll e TERTEY cZERRE: CREZLEHIY
i jo = o ™3 _Z_l = OME ﬂnlm _wi ..IAE ~

15



I Q725 % 121

Fgnalw 292 s AHA 420 nAE FFe 1D BAYA 9
ol uHstgth. BT 2AA o] 2AF AN 93] 20A A
of T3 ARPUAL AAWE A9, AFHOoE AZFF] 20%E ALY A
gal9r. A8H AWE AL AoE xdadlel da) 2l B Ao} A

=2
=
o
2
A
o
ol
Sin
ol
kl
V)
ol
o
A
s
ol
N
Sl
2
24
N
e
)
of
ot
M,
B
i)
fo
re
i)

17 239 F 20 AAZ Adow HdE Ra, Aol ied &
5 zA0= AAA N Hold Aelo] )@ AHA
Sol= HYE Hg 8 FAAY S 9@ A
A2 W0l 2wkA F1zke] Bue AM(2015.9.23)01 A#AI 0] WA=
wlol @O0 ] ASolls e o So W A o] WAl 28

3. 9] Al AL

Z}. O0|= TMDL

H|=Z2] Total Maximum Daily Loads(TMDL)S A A4 (Clean Water Act)

of mer R} o] 5EA B FADPYES WYL ARG EL 25}



AR 2okl T EPAC] Bus 2T RoFe Rel(dwe] of
A7 FEe T4 FPT. MPLANE FARA s HAned
ohe ol fa A wYeds W T2aRe Bo del(4/)d wE S2w
54 =3l o3 Brh o] o)k ol oAk, o] AHse] BEFUL
94T 29" JhsAol gtk wEEwW TMDLE) tiaEdelA Alels.

[e3]
AJE FAZE Al FASE 7SS =S HH TMDLS oA AdstA

SARS T AFSY AT H R 7R EHEA R A9E 9 =
A8 $ABANE S Axel dt

L. g SESTAUNE

RO FAFFAPAEE WSS ME/ 20 AR FANY 2F
of Ml gEe 44, del glol FFES s AWTARAos MWW,
AL NEAET AFANE PRI G438 FFHA B EL A
e ARAgl el NEEEIES f2FS AYse] MBS
¥, egRIAF 24 /1% JARE RA EREHTF BE iR g »
e 5 2AE AV FFFANE 2RO T EE AR ol9E F
Bl HYS MERaEe D] e Basina AgHE AU

=2
e
ol
D
brt
i
K
>
o
B
o
o
NE,
=
r>~
B
o
o
ojf
4
O:Oé,
e
ui

o 72 HeAR(HA22771E) oltolA w0



21

1

AL

by

_'F

o
wmo
5o
T
B
o

ey

=

j %3 o)
q=

k)
H

nAE
17hE mE o)y o

53

o=

Aol e

=
=

A Fw olgel u)

il

=]
-
[e)

F¥2 Hrhach

7¥ske] Hy

ﬁo

3}
=
He

°

1<

SFAT.

o]y

A

=74 e} )

2=
T

5}
=
5

skl ey Az

S
(e

&
T 7

< g o
g
AAzA} AEete] A

v
7)o
25 B
)2}

=
=

A

¥ 7}

=
[}

g WHow A

=]
'1":

=+
I FFde]7F o] FolA I fIHtA] Fapgo]
7}l
7}
o] Y

9

]

3

)

7=
find

[¢]
o

e
=]
18

=

[

=

i
IHHES FESI Qov, Seldee
=2

e}
pil

st SRbAl 7Y

S
o

[e)
=i
=

K

1T

37t
G ol
A 2.9

=

ol FAoIFAA A H
3]

, A7, At

T
s E R

¢}

]

L

4719} 2ol 2 daein o
.
7

1

kel
pul

71RAE, AAL, o

4. A



Z
&

21

1

AL

7}l

[}

m d743 4
=]

3l =2 57t 3

9

TL} 2R WA

so} ogyshge] AYG Al ]

To <TAR e o = I+ " mo
do B Bn Bo l ! - o
o o W o of - Eu T < oy
. o B
P = ® w3 W W_. ¥ ol
N = 7 <o o = A B Uo
‘Nﬂ o = U_.E H_v_ L_.wo U;A ,I~/r .A)#
) HA_l umo ) - To o o e
< N X T om Y g
,_Ir,ylv_ »A.._ el fite) \wu
al : zo°od § e TEKX
iy w B o= m = ﬂw i
2 - bo &
I T
o o ﬁ ) § MO mﬂ " T
) v sl
&o M_m \.__.wo BT X K ﬂ_o% N WE .Q
1l s X B & ok ww R
i v g -
= w w 3 B 2w
A T N ol M- N -
~ e D % 38R
z Ly o N Mo of
N = = T X I
I T Ty . w® g
— " W w 7T OIYRNF
< v - = X = o B X -
% Lol WO B N B N o
faxre) @c ~ ,I.ﬂ —_ ™0 = Z_o oy
= EO o IA T N H;l J Of )
e PR BT lITSEa
I ok ED P E D g XN
o I X L - B To
T o waﬂ aom*%fr ﬂmﬂﬁﬂ. %Mﬁw
- . T =T rD
& A+ ﬁ 10 oW =z - sy T o &
sz o ELEg Tur cET
=2 Fy @LEY TR EOC
wE e g R gy PPy
W oy Ay e R e
FiNe N o% X% T To W

=5

ERREER
DES LR

)

[e)
%
Rt

7

=
A), NELAZDB), 2AHFAAZFHC)o] dotHH AAFZHA-B+ O i

]

3

)
—

5
A

3},

°

sfo] of

S

BAG ALY, AN
bl 413
19

2=
T

3}

°

[}

]

L

Ralguct 1A )
o



" = N

Bas}a o R Assessment of plan
Water anagement

uali ' i
ity Allocation loading amount Brchargs landitg

Improve amount(A)
ment ! Natural variation loading 1 ! Natural variation loading |
Planni i _amount ! ! amount(A-B+C) |
l'egio:g ! Loading amount for ! ! Loading amount for 5
: regional development : ! regional development(B)
| | !
i

i
Reduction loading !
i

TMDL Management
Implementation Plan

Assessment of plan

Discharge loading
amountia)

Matural variation loading

amount{A-B+C)

Impleme
ntation Allocation loading amount
Planning

region

Matural wariation Residual loading
losding amount amount

Loading amount for
regional development

1 ]
) i |
i l g
; ' Loading amount for ;
] \__regional development(®) |
i i i
1 1
L

Reduction loading

<Figure 2> Summary of implementation assessment of the implementation

planning region and water quality improvement planning region.
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<Table 11> Assessment results of the TMDL Management Implementation Plan

in 2013 for the 4 major river watersheds (BOD).

Implementation assessment Canglclics R
(n=99) (n=14)

Natural variation Exceedance 23(23.2%) 14(100.0%)
loading amount Compliance 76(76.8%) 0(0.0%)
Reduction loading Exceedance 19(19.2%) 0(0.0%)

amount Compliance” 80(80.8%) 14(100.0%)
Loading amount Exceedance 2(2.0%) 0(0.0%)

for regional Compliance 97(98.0%) 14(100.0%)

development

* Including no reduction plans

<Table 12> Subsections for assessment of discharge loading amount.

Assessment sections Subsections for assessment
Loading amount for
regional development

Actual exceedance discharge load for development projects

Nonperformance of reduction plan(cancellation, delay and

Reduction loading reduction)
amount Decrease of reduction loading amount due to pollutant
variation
Increase in discharge Deterioration of effluent water
loading amount from concentration
allotment facilities Increase in effluent discharge

Natural variation

: Increase in discharge loading amount from effluent facilities
loading amount

more than 200m'/day
Increase in loading amount of other pollutant
source(water used, livestock head, etc.)
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<Figure 3> Comparison between reduction load amount in planning step

and in assessment step.
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<Table 13> Calculation possibility of discharged load for local development project.

Pollutant Planning Assessment Probability
- Population - Population for each a lot number O
{lsrggebtoﬁlmﬁ?im gfu\g?itg; - The total amount of water used by domestic
- The EZ)tal amountp opf) water population for each a lot number
used by business pobulation The total amount of water used by business A

nd ystan dard P Iéffluent population for each business site and

Hummn ioncentration for  cach monitoring(or planning) effluent concentration for

life-related  business establishments each business establishments
- Effluent route

~ Combined sewer system, . A ... effluent route O
separated sewer system, and
small-scale sewage treatment
Planning effluent - Monitoring effluent concentration or legal A
concentration concentration standards
- Livestock head - Livestock head O
classiflieciatlion(peiiiglsit:)?ln : lggal_regulation classification(permission and O
hvitfc%(—re registration, etc.) registration, etc.)
- Discharge route - Actual discharge route O
Planning discharge - Monitoring discharge concentration or legal A
concentration concentration standards
quangi?/nné?g effhl?lsttseﬁi(t)irl Wa_stewater quantity of effluents from O
factories factories
Industry-rdl - Effluent route - Actual effluent route A
ated - Individual treatment or Calculation of actual discharge loading
and linkage treatment, etc. ~ amount is difficult in the case of a lot of X
effluent route in a factory.
Planning effluent - Monitoring effluent concentration or legal
; . A
concentration concentration standards
- Utilization of a cadaster use A
" Area for each the category Calculation of actual discharge loading
Landuse-rel of land amount is difficult in the case of absence of a X
ated lot number information.
Non-point ollutants . Utilization of monitoring results according to
tr tmont If>0 it p “the guideline on performance assessment of VAN
catment taciities the TMDL Management Implementation Plan”
- Feeding volume or site area -+ Feeding volume or site area O

A e ;

eciliaelc;tlég Plannin offluent Utilization of generated amount of load in
concentrationg the case of absence of monitoring effluent

concentration
Land quanggng}nifﬂue‘zgtewater - Monitoring wastewater quantity of effluents

fill-related Planning  wastewater Monitoring wastewater —concentration of O
concentration of effluents effluents
) ElOllluttiloI? sfo ugciaobﬁﬁ Pollution sources before completion of A
compietion ol de P development projects
projects

Conmmon TN T

-If discrimination of the existing and the new
- Facility expansion facility is difficult, actual discharge loading X
amount can not calculate.
O : possible, A : partially possible, X @ impossible
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<Table 14> Comparison between planning and assessment loading amount for

regional development.

Planning Assessment
Pollutant BOD BOD
(Examples) Contents load Contents load
(kg/day) (kg/day)
Domestic population : 308 Domestic population : 253
Amount of water used Amount of water used by
Hun by dorﬁnestic population : d?mestic population : 43.3
) 61.0m'/day m'/day
life-related Sewage discharge by 1.92 Sewage discharge by 0.89
(OO Apartment  hysiness population ' business  population '
construction)  3.7m'/day 0.3m'/day
Treatment type : Separate Treatment type : Separate
sewer system sewer system
Livestock-relate  Species : Domestic fowl

Species : Domestic fowl

d Head : 20,000 .
(OO livestock  Treatment type :  9.36 I;ead ) 65’000, Recvcli 30.42
barn Recycling of livestock regtment type - Recyeling
establishment)  manure of livestock manure
Wastewater discharge Wastewater discharge :
Industry—related : 23.0m’/day 43.4m’'/day
(OO factory Treatment  type 0.98 Treatment type : Individual 0.07
establishment  Individual treatment ’ treatment ’
business) Effluent concentration Effluent concentration :
: 12.0mg/L 1.6mg/L
Iza&?_u?g;ld;taeld Upland(2,048m’), Paddy Upland(2,048m’), Paddy
warchouse (2,906m) . 0.42 (2,906m) 0.42
. o) = Warehouse site(4,954m) = Warehouse site(4,954m’)
Aqcure-rela . Site area: 3,697
ted Feeding volume . .
(OO fish fam  2.74kg/day 0.68 Eeednllg .Volume . No 27.15
establishment) Investigation
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<Table 15> Example of load offsetting method in case of compliance of water

quality goal.

Unit  Water  Local Whole discharge loading amount in BOD(kg/d_ay)

water qualit over Offsettin i
qualty g Point Nonpoint 9 exceedance

shed goal  nment load

load

a -10.0 10.0 -10.0 0.0

Compli b 10.0 -5.0 -10.0 0.0

ance c 5.0 -10.0 -5.0 0.0

Sum 5.0 -5.0 -25.0 0.0

¥ |f water quality goal by unit watershed is not established, that can be
substituted allocation loading amount as assessment standard (Special

countermeasure area is an exception)

<Table 16> Example of load offsetting method in case of exceedance of water

quality goal.

Unit  Water  Local Natural variation loading amount in BOD(kg/df'iy)

water ualit over Offsettin izl
qualty g Point Nonpoint 9 exceedance

shed goal  nment load

load

a -10.0 10.0 -10.0 0.0

A Exceed b 10.0 -5.0 -5.0 5.0

ance C 5.0 -10.0 -5.0 0.0

Sum 5.0 -5.0 -20.0 0.0

¥ |f water quality goal by unit watershed is not established, that can be
substituted allocation loading amount as assessment standard (Special

countermeasure area is an exception)
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<Table 17> Load controllability coefficient for each load exceedance factor.

Load exceedance factors Load controllability coefficient

: : Good Fair Poor
SCEHEE Subsections (10)  (05-08) (0.1~05)

Regional Actual exceedance discharge load
) O
development for development projects
Nonperformance of reduction
plan(cancellation, delay and O
Reduction reduction)
Decrease of reduction loading o
amount due to pollutant variation
Increase in Deterioration of
discharge effluent water O
loading concentration
amount from
allocation
Natural facilities
variation Increase in discharge loading
amount from effluent facilities more O
than 200m’/day
Increase in loading amount of other
pollutant source(water used, O
livestock head, etc.)

Increase in 0
effluent discharge
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