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A study on economic feasibility of fish carcass processing

systems in sea-cage farms in Korea

Abstract

There has been a constantly growing need for proper facilities to process the
fish carcasses generated in domestic sea—cage farms. As a result, the fish
carcasses, generated from fishing farming, have been recently processed into
organic fertilizers primarily by two types of facilities in Gyeongsangnam-—do.

So far, fish carcasses, generated from sea—cage farming, have been thrown
away illegally in the absence of proper measures to process them properly,
leading to accumulation of serious damage to marine environment and fishing
grounds environment. Thus, it would have important implications for both
industry and environment to ensure proper management of fish carcasses by
deploying proper processing system.

Therefore, the fish carcass processing systems for sea—cage farms need to be
distributed widely as part of public undertaking, on which the feasibility study
should be carried out in advance. For that, the economic feasibility study was
conducted to promote spread of fish carcass processing system in currently
operational sea—cage farms, involving the cost-benefit analysis used most
commonly for feasibility analysis of public undertaking.

The items of benefit arising from operation of the processing systems were
classified into the direct benefits, such as administrative cost reduction
stemming from onshore burial and entrusted processing, resource recycling
benefits brought by production of organic fertilizers, and indirect benefits that
included the benefits brought by preventive measures against epidemics,
prevention of diseases, and marine environment benefits. Those direct and
indirect benefits were converted into monetary value through the process of
prediction and selection based on research findings and statistical data related
to natural science.

We analyzed the economic feasibility on the two types of models, i.e., the

- vii -



factory—type model presently operational in Geoje, Gyeongsangnam-do, and
self-processing type model installed in Hadong on the basis of their respective
current status and performance, and furthermore, examined the efficiency that
could be achieved by those two models if they were spread nationwide.

First, the factory—type processing system, currently operational in Geoje, was
examined in term of initial investment cost, annual operation cost, and
processing performance. Cost—effectiveness analysis was conducted based only
on the direct benefits that could be generated from 10-year operation of
factory—type processing system, and the results suggested that the
factory—-type processing system was not economically feasible. When the
indirect benefits were factored in, the results of cost—effectiveness analysis
showed that the factory-type processing system was partially economically
feasible.

The self-processing type processing system, currently operational in Hadong,
was not found to be economically feasible in the cost—effectiveness analysis
that considered only the direct benefits to be generated from 10-year operation.
When the indirect benefits were factored in, the results of cost—effectiveness
analysis showed that the self-processing type processing system was highly
economically feasible. Among the two models, the self-processing type
processing system in Hadong was found to outperform the factory—type
processing system in Geoje and outstrip it significantly in terms of efficiency.

Second, the factory-type model was partially economically feasible when the
cost—effectiveness analysis took only the indirect benefits into consideration to
evaluate the economic feasibility on the assumption of 10-year operation under
the scenario that both factory-type model and self-processing type model were
widely spread and distributed nationwide. By contrast, the self-processing type
model showed high economic feasibility under the same scenario in the
cost—effectiveness analysis that considered the additional factor of indirect
benefits, although little economic feasibility could be anticipated when only
direct benefits were considered in the cost-effectiveness analysis. Moreover,
the self-processing type model was found to be more excellent and efficient
than the factory—type model when the two different models were compared
with each others.

In conclusion, the fish carcasses generated in sea—cage farms can be
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processed by factory-type model and self-processing type model, and the
results of analysis showed that both models had little economic feasibility
when only direct benefits were factored in. However, when the indirect
benefits, such as the benefits brought by preventive measures against
epidemics, prevention of diseases, and marine environment benefits, were
additionally considered, the self-processing type model was found to have high
economical feasibility. The self-processing type model was found to outstrip
the factory-type model significantly in terms of economic feasibility, which
might be attributable to the fact that the self-processing type model incurred
far less operating cost, compared to factory-type model, after the initial
purchase of equipment.

However, the decision to be made by policy makers in light of budget scale,
local characteristics, etc., may differ widely. This study was intended to
provide useful and various information on the expansion and distribution of
fish carcass processing systems for sea—cage farms, thereby providing a basis
for reasonable policy—making.
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1. 2018 FHAA A A3

AAA G ] 7HFedA 7 A A AldelA 2018d A A g H
ARA 9] ke oF 1249 M/Te 2 ZAH AT

Ao e vEds A Ak oF 303 M/T, slE#e oF 323
M/To 2 ZALE At}

20179 AW 7bs ol S oldE WA H HARA S Aol oF 68 M/T
HEdsAage] o 26 M/T A% & 3oz gty

mp7kA 20189 A ER F ode HARAIY Al ¢ 37 M/T, H]
2 d89 AuFe o 06 M/T A% He Aoz goEoh

Azt mad HAAES 97 14 M/T, 947 168 M/TS A A g

Foll gt 7|22 i glow ofd uigt 7heES A D 5 3dTh

Aol 94, Feol FHFAA AR FolFo] Wob: A7 olsh r o]
neol e st wA, ool Bel WAL A7 68 olF A
A, A @e] BolAn AFEE Bl AL o & Atk £8o] B
Ados HFsdA 124 o F olud AYFE Fast Ao veh}
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ko
s
o\
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=
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5
>
ol
BN
>
S
N}
(@)
—
(0e]
L
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2
Y
12
AC
>
it
1o
e
1%

Ad XE VMRS FooF AA T AAAY HAMA A AA
el g I FBBAE FEAstr] S8 Fol&e AHAA 4 (Pearson’s
correlation analysis)S AAISIATE 2 A3 AAR S AHeAlAE A

BAEE FE JFFHEAE FeolF FAANE(r=637, p<05)F Folg A



AT Aol A, o]l wet FHFE A T A B

A7l A @ 7HsEC] EolAl= Ae TAALE AT ¢ vk

<E 4> Fi B2 JIT2UAT F2 OfF HARE L AN HAK XA Hel
£l : kg
A e
el g "
ma | TAEIT | vises gne | Asaco
i AREEE:

1 9,666 3,570 1,110 26

2 34,211 4,285 1,391 31

3 59,789 5,400 1,781 39

4 46,541 3,157 1,079 23

5 23,620 4575 1,808 33

6 21,857 9,025 3,333 64

7 36,332 11,300 4,720 31

3 184,334 24,180 4112 173

9 153,192 16,100 3,328 115

10 13,723 16,505 3,680 118

11 6,134 15575 1,856 111

12 1,692 3,400 1,568 30

A 591,141 117,072 30,321 74

=4 1 AdEE vl AAAE A
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<E 7> I ¥ Y Ji5e A A2 2 A2
A AFS A
3 &) Oﬂtg z_tg H] ) %
A o1 (HAv}e) ( M/T) =
A 420,289 112,187 100.00%
=
Zy =22 261,938 69,919 62.32%
o] 54,885 14,650 13.06%
= 41,362 11,041 9.84%
7] e} 62,104 16,577 14.78%
A 219,422 58,570 100.00%
A=
Z v B 104,941 28,012 47.83%
%o 7 42,997 11,477 19.60%
= 31,248 8,341 14.24%
7] e} 40,237 10,740 18.34%
A 30,262 8,078 100.00%
A A Al ~
%y B2 14,628 3,905 48.34%
+E 6,341 1,693 20.95%
HAAF 3,890 1,038 12.85%
71 €} 5,403 1,442 17.85%
A 23,033 6,148 100.00%
35 o
ol 22,473 5,999 97.57%
Zy &2t 390 104 1.69%
7] e} 170 45 0.74%
(A AH, A=-ATTE FAUHE ofFd F2d8H2018))
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<E 8> FU ¥ F JHFRIA T Yokzr % uF
R kol

g | odze | 0| g% ey | E
A 38,223 100.00%6 380,590 100.00%6

s Zy et 22,393 58.59% 190,024 49.93%
ol 5,946 15.56% 50,686 13.32%

s 5,103 13.35% 68,102 17.89%

71t 4,781 12.51% 71,778 18.86%
A 24,696 100.00%6 241,733 100.00%6

APEE

Zy&=t 11,786 47.72% 89,766 37.13%

ol 5,476 22.17% 46,662 19.30%

sy 4,666 18.89% 62,168 25.72%

718t 2,768 11.21% 43,137 17.84%
A 2,552 100.00%6 28,530 100.00%6

71 Zy et 1,270 49.76% 10,379 36.38%
s 741 29.04% 10,192 35.72%

Ao 124 4.86% 1,531 5.37%

71t 417 16.34% 6,428 22.53%
. A 3,404 100.00% 28,201 100.00%6
ro ol 3,381 99.32% 27,966 99.17%

Eane sy 13 0.38% 145 0.51%

Zy et 10 0.29% 91 0.32%

(24 1 BAH, AE-ATTE FATEE o5 A 2018))
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<E 0> MF JIFE|SAME FR0 B9 2 5HZE HAlE 2
E207tx
2014 2015 2016 2017 2018
AL 17.95% | 14.01% | 32.28% | 14.75% | 19.54%
Z 9] et
F o7 40 38 34 36 63
H AL 1661% | 15.13% | 1839% | 18.16% | 20.17%
A s
TR 40 34 34 36 60

AR JHEelep] Faol@e] Az 5U AWl o3 AT A
A FE AW AN AA uES E 103 2,
<E 10> M2 JI5al AR F£20{F

Z 2 57 AHHALED HA mHA 5 AH Al XX HE

2014 2015 2016 2017 2018

2 A A& 11.65% 12.40% | 22.58% | 11.14% 4.89%

v wet
AA A %
A FHAE 63.69% 88.49% 72.50% 75.51% 25.03%
A b &
A AL 10.51% 9.84% 10.22% 9.36% 3.09%
48

AA AT
A FHAE 63.38% 65.01% 55.20% 51.56% 15.37%

A Bl &
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2014 2015 2016 2017 2018
H A& 19.07% | 16.29% | 31.68% | 18.73% | 11.80%
e S
xZEAZLF 25 24 18 18 28
H A& 14.56% | 14.92% | 17.33% | 16.26% 8.55%
TE
FEo7MF 25 20 28 18 34

—_

AAGE ARG FaolEe] A 57 AWuAE AA AA F

Z 2 57 AHHAED MA HAL B Y mAb XX 5 E

2014 2015 2016 2017 2018

2 A A& 12.27% 14.36% | 13.80% | 16.63% 9.20%

AA AL T

ESiR S =
A HA} 64.33% 88.14% 74.93% 83.77% 77.92%
2FA] v &
A AL 9.74% 10.34% 9.70% 11.85% 3.76%
A AA A AL F

A #HA 66.88% | 69.29% | 55.94% | 72.89% | 43.91%

A Bl
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A= 7Hre] FAEe] 8 ofF9 A 54zt F AAE A S AT
As= 3 149 o] Aelsksith
<E 14> = JIFE[SNY F2 o/F9 22 5H7L HF HAE
< 59zt
2014 | 2015 | 2016 | 2007 | 2018 | o o
z9 | WARE | 17.95% | 14.019% | 32.28% | 14.75% | 19.54%
| A4S0 | 57.80% | 65.74% | 64.47% | 64.40% | 59.80%
Lo | IME11661% | 16.13% | 1839% | 18.16% | 20.17% 19.39%
o ARSI & | 1387% | 9.21% | 10.65% | 9.39% | 11.41%
A AAME | 17.69% | 14.15% | 30.31% | 15.19% | 19.64%
A=r 7Hre] FAFe 8 ofFe A2 5zt Bt ARHAME A
A Am = % 159 2ol AYsisith
<E 15> = 7IFE| AT F2 0jF9 22 67 g AHHAE
< 53 Bt
2014 | (2015 | 2016 | 2017 | 2018 .
zo | AAE | 11.65% | 12.40% | 22.58% | 11.14% | 4.89%
EH | A4S0 | 57.80% | 65.74% | 64.47% | 64.40% | 59.80%
Lo | WA |1051% | 984% | 10.22% | 936% | 3.09% 11.97%
ARSI & | 13.87% | 9.21% | 10.65% | 9.39% | 11.41%
H A ARE | 11.43% | 12.08% | 20.83% | 10.91% | 4.60%
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<E 19> M= FF =2 57 HALZ HAIZ Y, HAF kg H
Zsigd 2 FE0ItF
2014 2015 2016 2017 2018
H AL (kg) 103,653 193,870 219,727 171,752 776,146
HAbF A (H L) 675,393 1,673916 | 2,252,533 | 1,785816 | 9,066,730
ZA} o7} 40 34 34 36 60
HAL kg B
J_} 8@ ¢ 6,516 8,634 10,251 10,398 11,682
BEERIG)
A 7FEl g FaoEd 2yEgy Eo FH2 593 HALY
A FAT TR = F 20, E 217 2}
<E 20> BAMEE x=uEzr 2 5EZF HAIZF HAIZ N, HAF kgE
Hoa I3y 2 FE0IIF
2014 2015 2016 2017 2018
H AL (kg) 74,168 154,042 290,758 146,218 118,995
HAAbF A (H L) 768,834 1,451,097 | 1,917,685 | 1,347,634 | 1,799,835
ZA} o7} 25 24 18 18 28
HAAL kg Hat
o 10,367 9,420 6,595 9,217 15,125
v 3 7o ()
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o AL

2k, WAL, T A kgS B

—_

msj2el U EEOIS

2014 2015 2016 2017 2018
HAFF(kg) 57,865 148,611 175,115 119,437 140,663
HALF A (H L) 385,715 1,180,346 1,771,261 1,270,402 1,760,249
ZAL o7 25 23 28 18 34
j:; %koi‘(%;)% o 6,666 7,943 10,115 10,637 12,514
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A3 bR GAge] Fa olFe] A 54z BE AN ST A4
g 9

ro

At 239 2ol st

<E 23> M= Jt%E ¥AFe F2 of

O

2|

ﬂ
rH
a1
rh
[
o
EY
i
el
B
=IOI__I
oy
2

2014 2015 2016 2017 2018 HAAF kg

3t 10,112 | 9,332 | 6901 6,117 | 14,603

e PN
U
o
:(u)L_',
ol
2

AHSH & | 57.89% | 65.74% | 64.47% | 64.40% | 59.80%

3 6516 | 8634 | 10251 | 10,398 | 11,682 0367

we
i

AFSHIE | 13.87% | 9.21% | 10.65% | 9.39% | 11.41%

o 9417 | 9246 | 7376 | 6,661 | 14,135
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= 59zE A AR A F

<¥ 24> HAHE JtFE| AAFe F2 ofFel FZ 547 Ht HAtuls]Zd
e |
< 5z
2014 2015 2016 2017 2018 HAF kg
Bt Isa o
HAF kgd
Ee T 10,367 | 9,420 6,595 9,217 | 15125
zq | dll=d
£
AFSH S | 42.94% | 51.90% | 49.91% | 49.02% | 45.67%
A kg
i 6,666 7,943 | 10,115 | 10,637 | 12,514 9,940
] 3| & f
=
AFSEIE | 19.40% | 12.93% | 14.34% | 12.78% | 15.31%
HAF kgd it
S8 2ol 9,215 9,125 7,381 9,510 | 14,470
ol v\ =i
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2. 7R FAE HAA A=A A HE

b BFW AAA AA e NAFEA L ABeGu g
(1) A1 )

20170l AR AAA G FEFEASFAT AR A Ade A7

AARE A, A7), Fxtae] gigt AARE A, VAR BlE wo] &9
W, Aoy Weda, a9 AREAE ZAgoly, o As g Foll uidt vl§
o] AAFEE 1 ¢ FIWAME, H7|FAM]E, XEEEAEE, FEA A
AL AAHE, A AR Tl 2 AR, Ve FEoR 4

27|54 & T HAALAA A ="l of 7R JETt 49
A B8] F 333%AE AP om 2 HE 7|ubEA} n]go] oF
Mkl AER oF 286% A5k

79 FoAlAdel FRuAXE §e vlgo] oF 4M2usANEY AR
oF 19.7% ¥l &= A=A 8t

< 25> HH mALM HME|AM AL FXH EHE

] = A D) v &
HARA] A 2 A] 2~ H 72,050 33.34%
7| WhAL 61,878 28.63%
XA A 42,530 19.68%
713 A 13,255 6.13%
THA A YAA 8,580 3.97%
71EF Al 7,613 3.52%
A A ] 7,351 3.40%
Apg . FAL 2,857 1.32%
3H Al 216,113 100.00%6

EH 0 AAHE FANEAG L AL
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<FE 26> HH =AM X2/AM 2018 HAZt2HH S & (Eh9l : M)
T T T A GRS e
¥
Ay | =
azey | a [ oaw | 2 g | as | amer | 4o Rl et .
e I IR I i L IR IS B A IS I A I T E I B
9 | A7 | T emE e el | A vE
: Hg | A
a4
14 4,415 167 149 340 1,089 130 45 277 690 7,302
24 5,710 167 0 170 60 130 740 18 278 7,274
34 5,285 167 95 170 358 130 0 61 288 90 6,646
44 5,648 167 3,960 170 358 130 672 21 230 11,355
59 5481 3,069 167 1,299 409 130 486 20 216 11,276
64 5481 3,410 167 247 340 410 130 638 18 222 11,064
74 5677 6,138 167 185 170 600 1,221 358 130 932 22 364 15,964
84 5677 6,479 167 800 170 787 130 30 454 90 14,785
9 5,885 5,797 167 170 600 78 1,250 130 34 483 14,594
10¢ | 5677 6,138 167 386 170 600 6,675 432 130 344 42 356 21,117
119 | 5481 6,479 167 5132 347 503 130 989 39 345 1,126 | 20,737
129 | 6621 4,433 167 12,905 170 8,980 109 130 20 238 758 34,631
_ 41,943 2,009 3,960 | 21,197 2,040 1,800 16,080 1,221 6,123 1,560 4,800 369 3,753
HA | 67,036 43,952 25,157 19,920 7,344 6,360 4,122 2754 | 17664
H & | 37.9% 24.9% 14.2% 11.3% 4.2% 3.6% 2.3% 1.6% | 100.0%
=2 AR E sl 2 AAAEA
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ARG AAA AN LG AR G

X—l

AL IH &

(D 7] FA40H &
stEAgel BHad A A AR 1" 74 28500 o] AL
& 2007t o A Hel Hg = A
upebA shE Al o] HARAl A YA el 7] FAHHEL 570,000 ¥ o=
2hg skl
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rlr
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7beatH, ool wel A Hjgs M3 AL F QS AT 7igE
HZ 2AERAE o7 HAAE FAAD o
200,000 ¢l 4 300,000 JL=olm™, FAR] G Azt Hol| wkFst= 7 H]
£ M/TS 250,0009 2.2 4Hg skt
AAAG ] &FF BdolM A= A NS 125 M/TolH, ol u
g} A7bE s PRS- 312209 o 2 AAAY sEA g ArbAe Y
Bdo A Azl H= HAbES 84 M/TeolH, ofd upgl HAilAl d7ts = 3
4 HE2 21,000 ez A Y. Axre] THFe A el A o= )
AbeES 21,758 M/Telm, ofo uwhe} Azbs= PAHH & 54394267 ¢ o

= Ageth 339 292 ATl 257 3 RFe A3 o4

s
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AAA A e ok 2865 M/Telvl, olel ueh dgsE Pyuse
716,373 4 0.2 A

)
f
|
ofs
ol
rlr
>,
°
AC)
to
o
2
o
i
rlr
H,
< S
>
2
R0
s o
o
rlo
2
S
w2
S
—_
=
3
o
_EL

<E 27> H At MEIAIMe ALl dHEH HZE ot He
A= AL 21,757,705 250,000 5,439,426
AAA 2 & 124,887 250,000 31,222
ats A el & 84,000 250,000 21,000
#49 rree TloE 2,865,490 250,000 716,373
(13.17%) A &A]
j;}f;zf%j?z j;l] 1,579,609 250,000 394,902
;};}2 ?j;;iii 4,301,498 250,000 1,075,375
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F 55,440,000

9

°
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Hl 5+ 32,302kg &
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=
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FHAL A5 MEHE f718 WEE 687718kg 0 R §718 MR lkgD
1

20090 ©7FS AA sk 15129803 €92 Hejo] AAHHET ArpAed &

2ol G5 wiEAls 030] AEHo] H=ol 3784 Hgshs AluEle A

=
i
it}
rlr
do
N
i
=
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rlr
N
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w
[o%)
0
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>~
Q
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fr
do
N
i
=
il
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Q
ol
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A g5hd 1042543090 Mejo] AL AANY 2AS AF 7 7

=

-
AC)
0%
i
o
ol
of
__)rl_rll
ofl
—
o
w
—
)
T
il

s Avee ¥ EEE 714 s
o

= 1,29044%g o = 714 H® 1kgd 22009 @7tE HFshH 2,838,988

4

<E 29> AHA, stE HAM M2 Aol RIIA HE #jEZ I

=

] B4 A o

71 Hg MEF | 7712 HE AR FA47 712 HlE

(kg) (21/kg) A ()
7 Al 32,302 2,200 71,064,400
Eacy 25,200 2,200 55,440,000

<FE 30> HAtAH XHEAIM M= HOf ALIZI2Y8RI|E HIZ

i EA <, &2 % H[2 Y LT

] = B o ) B 27 B )
Hj) 2 A Hj) = 2k (kg) A AL (1 9])
FLAE AU S T S
SHT AnEl e Tl 0.24 687,718 1,512,980
(13.17%) &84
A7 8 Ayl 1
° 473,883 1,042,543
71 & (7.26%) A &A
0.30
kA Ak el
1,290,449 2,838,988
7)ol & (19.77%) 284

« HEAIS 0 AE fU1A8IR BE/AIEE HAA A
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7h 4 AAE Ve AR A Fd AlvEle A AEER

20189 AAe] Az Al Aza AAA e FE oF 125 M/TolH o=
AAALD Azt AR AAbFe] 779%0] Ba= AMNAE HeFoA ol
Ao AA AAG NG & 5 sl

SHElM $PsT At AANP B A5, of A ATAFN
oA MAEE Q%) o 4E s ANEL 1827%01W, BAGANY HAH o
A9 AFFIF /W ASARE Ba) QA AT TA=

Babsta, ofell met G FHE A HARFES oF 1112 M/T 3= F4T
woh shs o] AEA Aol A%t A sk AN F2 oF 84 M/T A=
2 qigsH, o= dtEA Y Azt AA HAREES] 7.55%°l Eét= HAMAE
A gozn o A HAA AAM 7lPria & = Ut

ot

<¥E 31> HH, st HAH H2AHe J[oiE

= R o AL& o HAF RPEIE: EES
- ( M/T) (%) ( M/T) ( M/T) (%)

A A 8,784 18.27 1,605 125 779

35 6,083 18.27 1,112 84 7.55

71& = A/ A
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AAA A ] Aol mE AYAA 17] RS 71 qf
ol A= Al THFEFEd oA Hel T
Heshs Aug s Ae7 dud dA 25719 Ade FAAI

Aoy 7HFE A oA EAE s AR dAdHE HAbS S 19.39%°1H,
AN AR A= TR FA oS AVE ASERE S8 A
FE= FAR @atsta, ole we dFH= A AAEF oF 21,758
T 2 4 ozt FEn. AAAG Agrde] dHs T3 o] 25
71l Al del A Aeld Aol 2 oF 2,866 M/Tell 2@ Zole} o
Hm, o= AZF HA #HAFZES] 1317%°] Zate AAAE AT oA
A= 7HFel FA e HARA AA Z1odiga & 5 Sl

O
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<E 32> BFY HAH HalAde xgY 2FHe 7o
= 23 A
aavan | anw | | gy | ]ﬂa CE
(ke) (kg) (kg)
A= 25 112,187,208 | 21,757,705 | 2,866,375 13.17%
AR 1 55,788 10,820 10,820 100.00%
TAHE 4 13,568,020 | 2,631,390 499,548 18.98%
HE A 1 1,322,101 256,409 124,887 48.71%
A AEA] 1 1,793,231 347,780 124,887 35.91%
Efj Skt 2 9,963,138 | 1,932,257 249,774 12.93%
Ao 3 38,954,337 | 7,554,827 977,849 12.94%
o A 3 22,214,929 | 4,308,376 374,661 8.70%
A 1 2,578,538 500,083 124,387 24.97%
LR STl i 1 534,393 103,640 103,640 100.00%
Xt 1 3,978,582 771,609 124,387 16.19%
21k 2 9,647,895 | 1,871,118 249,774 13.35%
BEEE 1 1,016,200 197,082 124,887 63.37%
BEHE 10 58,570,175 | 11,359,134 | 1,248,870 10.99%
TG Al 4 29574973 | 5,735,788 499,548 8.71%
AR A 1 1,835,940 356,063 124,887 35.07%
A A A 1 8,077,816 | 1,566,616 124,887 7.97%
1 Ry 1 651,308 126,315 124,887 98.87%
o 2 12,281,954 | 2,381,969 249,774 10.49%
ShE 1 6,148,184 | 1,192,382 124,887 10.47%
AT 1 22,689 4,400 4,400 100.00%
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Aok MFg A oA SAdEE A7 daEE HASE-S 19.39%0]H,
4 Z=

AR AT AR FelFe Al AKAFS B3 A

Sl o 37svlel Al AL AAAS Fe oF 1580 M/Tol 2
g Aolet dZww, ol A AA Aol 726%e) Dokt HAAAES
A gows AT e G ge] AAA AAd) ek & & vk
SEAG AAA Y B AT AFFAY FGA BF 05
St AUTeE A A A4 1,031 A8e FANAA A
A% ATHGALAA AN E A dAHE AAES 1939%0] v,
FARONN AR AT HFeAFAdF 28 A5AFS Fo AA
ASEe FAZ B, oo ueh dFHE Az AAFL oF 21758
M/T A=z 9 golet et 549 AgAae] dgss 25e
Fal o 1031008 AUA RN A AAAL] FE oF 4
98 A ol dEZHu, o= A7 WA AAre] 19.77%0] Lal A
g Aoz A7 AT AAA AAN ARt & F 9

o,

)
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<IE 33> XItAMEE HALH MlAde X EgsEgn 7/
R 4 o %
A A AL A 8] & 71 &
(ke) (ke) (kg)
B 378 112,187,475 | 21,757,705 | 1,579,711 7.26%
AR IR 2 55,788 10,820 4511 41.69%
A A 1 1,602 311 311 100.00%
AT 1 54,187 10,509 4,200 39.97%
THEE 47 13,568,020 | 2,631,390 197,400 7.50%
HEA 5 1,322,101 256,409 21,000 8.19%
A ARA] 6 1,793,231 347,780 25,200 7.25%
T 1 24,024 4,659 4,200 90.15%
B Qb 43 9,963,138 1,932,257 138,600 7.17%
TR ) 465,525 90,284 8,400 9.30%
e e 130 38,954,337 | 7,554,827 546,000 7.23%
of = A 73 22214929 | 4,308,376 306,600 7.12%
AT 9 2,578,538 500,083 37,800 7.56%
okt 2 400,394 77,653 8,400 10.82%
g 1 133,999 25,988 4,200 16.16%
S 13 3,978,582 771,609 54,600 7.08%
Al okt 32 9,647,895 1,871,118 134,400 7.18%
BAEE 4 1,016,200 197,082 16,800 8.52%
EGA 3 890,743 172,751 12,600 7.29%
78 Al 1 125,457 24,331 4,200 17.26%
BAHE 193 58,570,175 | 11,359,134 810,600 7.14%
DA 97 29574973 | 5,735,788 407,400 7.10%
AR A 6 1,835,940 356,063 25,200 7.08%
A A A 27 8,077,816 1,566,616 113,400 7.24%
LA 3 651,308 126,315 12,600 9.98%
vl o 40 12,281,954 | 2,381,969 168,000 7.05%
A 20 6,148,184 1,192,382 84,000 7.04%
AT 2 22,689 4,400 4,400 100.00%
A=A 1 801 155 155 100.00%
A 3EA] 1 22,155 4,297 4,200 97.75%
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<E 34> X7tMel s HAMY MelAldel JtFel A FIME
Hgsgn 7o
R 4 of
Al = | A} =¥ A 2] = 71 &
(ke) (kg) (kg)

=t 1,031 112,187,475 | 21,757,705 | 4,301,770 19.77%
AK IS 3 55,788 10,820 4511 41.69%
AHA A 2 1,602 311 311 100.00%
A 1 54,187 10,509 4,200 39.97%
TATE 124 13,568,020 | 2,631,390 512,859 19.49%
HFA 20 1,322,101 256,409 84,000 32.76%
A AEA 25 1,793,231 347,780 105,000 30.19%
e 3 24,024 4,659 4,659 100.00%
ok 59 9,963,138 1,932,257 247,800 12.82%
IR W7 465,525 90,284 71,400 79.08%
debde 416 38,954,337 | 17,554,827 1,747,200 23.13%
o A 239 22,214929 | 4,308,376 1,003,800 23.30%
AT 17 2,578,538 500,083 71,400 14.28%

okt 1 400,394 77,653 4,200 5.41%
o o L 133,999 25,988 4,200 16.16%
L 37 3,978,582 771,609 155,400 20.14%
Al ok 121 9,647,395 1,871,118 508,200 27.16%
BAEE 6 1,016,200 197,082 25,200 12.79%
F3A 5 890,743 172,751 21,000 12.16%

7d Al 1 125,457 24,331 4,200 17.26%

R = 478 58,570,175 | 11,359,134 | 2,007,600 17.67%
9N 312 29,574,973 | 5,735,788 1,310,400 22.85%
AP AT 11 1,835,940 356,063 46,200 12.98%

A AN 54 8,077,316 1,566,616 226,300 14.48%

A 3 651,308 126,315 12,600 9.98%
el 65 12,281,954 | 2,381,969 273,000 11.46%
ElRcaT 33 6,148,184 1,192,382 138,600 11.62%
A T 5= 4 22,689 4,400 4,400 100.00%
A F=A] 1 801 155 155 100.00%
A EA] 3 22,155 4,297 4,297 100.00%
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<¥E 35> SFYE F AUIM2E HAM M2 AlMel J[odE Bl

4 A | o A

:[L%i_ E:L}\] S 7] O:] [e]

e (kg) (kg) =

TAERd 2% 21,757,705 2,866,375 13.17%
A7 A E e

° 378 21,757,705 1,579,711 7.26%

A9l W

27k g E 2 d

Hr % = 1,031 21,757,705 4,301,770 19.77%
BYAT K

—

(1) AAAY 7h7E] FA3 AW dge] e o He
NEHOoR o] XH9o JtFE RGN B E A HAAAES FH 4t
A Agstd Agday 2 ko] gk HALE 5%, 10%, 15% FEo=2 3
A ke 74 shell A el digk #AS A s AT
2018 AAA G 9 7HFE Fa G DA HAE T dHARA HEAE Gl
o2 M Ao] o] bigk 7]y go] H Zlo|n o] oF 7.79% FFolth

on

A AALE deel we AWl 23E 10% FEo2 JHsde A4,
3

R84 =
v g9 E 15% FFoz JFASTIE o] AHS B3 AW gi=
1.17% = Ak E 4= it}



<E 36> HA X 75| AAIEe| A ofutol| mE of A H
7 (e}
N el g EE
A A ) 3 Ag A
AAAG | A#AA . ) Ag A
N A=A | b A 7 (7.79%)
AVS 2 g N (7.79%) | -
| e A | aus | oA . 7 5] A 7+
( M/T) (29) ° of] 2o
FADNT| R
(29)
5% 536,095 0.39% 41,762
8,784 12.28% 1,079 10% 1,072,189 0.78% 83,523
15% 1,608,284 1.17% 125,285
(2) Ao &) Aygl e A ZAH ot wE oA HY
T4y =g A3 257] BEste] AA d3HE AXG T A4
HY A el wE HE A AH o] o] ugk 7]o&o] = Foly o= oF
13.17% 43=o|t}.
A AR AAG Belol e Al W AWHAe B2 ad
2 5%, 10%, 15% Fx=o=2 A5 9S 4% o AES 23 1 axs

__?_
2y 7y oF 0.66%, 1.32%, 1.98% A== AdE = 3]
olell uhe} Helepa el A 0 AAADl A Gopi vie}
2ol AxE B ool We WalFRe YA ¥ 37 2

|=]
H =

RS

EEEREE
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M2 g AlLfEl 2

Al Al H]

of Zhofl HE ol &

1 ol

o 71 &
. 7] o9&
A 7)) EER
as T e | ez Az | 7 s
g | oAw | DT i Yool asaree | 0
O | g | AR | A | 0T A
M HAL-S H A
= ow (29) RIS PV
7] E
(%D
5% | 6290815 | 066% | 828500
12,187 | 11.97% | 13432 10% | 12581630 | 1.32% | 1,657,000
15% | 18872446 | 198% | 2,485501
o A7t ey mde Ay e mE o HY
(1) 5AY AFe Fagel A9 ol nhe o4 Hel
Apgom o A ARG gNA FAHE AA ANAE A2
A ALSE AW W Fae] W@ AAE 5%, 10%, 15% FEOE
FaAZ 5 Adrks b shel Bejel gk 242 A skl
20184 5] Al g A ANE F A AN £
of W& A A o] oo thg 7]l go] & Folw o] oF 7.55% FFol
=3
= AA HAE dgl mE AW a3 E 5% FTlE JHHEN S
A, o] e T AW F3be 038% dmE FAE S dx, A
A A pelel oe ARy Z5RE 10% FEes 4 2%
o] AIdE &3 AW k= 0.75%, DA HALE Ao wE A
W oESE 15% FEoR AABTH o AL B@ AWy mie



113%2 448 & vk
olell e} B imie] e gl A W sAA el A Lol ule}
2ol HAbg @ AWAAET olo] WE FFAL WYAA E 383 2
o] o We)g AT + A}
<E 38> SIEXY JhTE YT Fy ofwo| w2 oy HY
7 [e]
g | TE
a5 =k g A
$5A49 | H5AY _ 4 A
. AYEd | A | Az (7.55%)
sy | oAy | T (155%) | -
Wb | g | dae) SE R
(W/T) | ANE : E A
( M/T) (A50) o3 o
o &
(%)
5% 371,261 0.38% 28,030
6,083 12.28% a7 10% 142,523 0.75% 56,060
15% 1,113,784 1.13% 34,091
(2) A% s Akl e A el e o We

b A= g Ade 1
S5 A o o] AL ol

o)% W A-Tekele] AHFE A

=

R

AeAd 200 RS 7]

ol A7tA Y e S
X

= A E Als-A Ak dA 378 o] Al

=g

A7hA e
ARA A 2] A o
oF 7.26% Twolth.

Ao AR AR plo] w2

S|
=

-

- 83

A5 Aol 378l Hgake] A o dE=
+gol w2 A A o] oo W 7o} &0



N
3

<¥E 39> AUtM2IE Y M= HO AL |

—

B ool o2 of 4 o

71 & 719 &

s 73l Hg A
A= A= e N ol / g A .
Al = F
AGE | e | dael EE TR
(kg) #H A& | o A} 2
(kg) (H) o Ak ol
a=u] g
(<€)

5% 6,290,815 | 0.36% 456,713

112,187,475 | 11.97% | 13,431,868 10% 12,581,631 | 0.73% 913,426

15% 18,872,446 | 1.09% 1,370,140

(b A% e Ade 1

$EAGe] ANAY R A AFFY FGA BF 0T
s Ao s ASA Ak A 103189 A4
AAANN Y wde

Ao 1,031t HFste] AA oA+
HAA AGAAD G mE A Ho] old thk 7]ogo] & FlojH
o] oF 19.77% FFo| T}

Ao QA AAS pelo] g2 AWdwel ne AwALE Ba w3
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= 5%, 10%, 15% o= 7H48s 4

o
>
10
o
offt
e
I
kol
_\7:1
rir

%
747} oF 0.99%, 1.98%, 2.97% AE=Z AT F 9
ool wheh 2 kel e gel FA W ARl Lol vt

2ol HAbE B AR ARSI ol WE v de HAAA F 403 2

<HE 40> AUtz ZEY M= o ALt 14

2 of o] w2 oA He
7 [e]
N el g |1 &
A% 53] 48 A
A5 08 gaza | gua | oan |02 e
e » 2 .
N A Qe 3 (19.77%) | 70
A | pane | g 1 814 71
(kg) HAHE l H A
(kg) (H4) of| ot
ZFam] &
(34

5% 6,290,815 | 0.99% 1,243,694

112,187,475 | 11.97% | 13,431,868 10% 12581631 | 1.98% | 2,487,388

15% 18872446 |  2.97% | 3,731,083
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A& 7EA 8 A1
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N4 5t gutsh o] el gel AAA A
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ool AAATZ Fa) AW ule} Po] £ DaAAd et A
FrAA s A7t AP W QLS % 4 gk B mRo|A= AaAA w
&9 zd B AR F Y84 276 BAY ATE FE

g Aeste] Tl he AP S R4S ASAL

Lo

Chopin (2010)¢] Aol w2 IMTAS #HE A SF3d 5 FaAA

H-&5 10~30%% d=3star 1o, Neori (2007)¢] Ao W= T

b 2705 ol &3 AERAA A&l wE AMFed T ALAA HE
73

KeN
=

I

492 o =sta gt 2 =

T

Sl
=
>,
rlr
to
2
it
lo,
:(,)‘:
0%

st #HE  Chopin (2010)e] o]&S Agstar o] H]Eo] Hirgkl
209/Kgs AAaAA v&o2 A ot Egk HALA S ofAe] =

Ao Fs S48t A HtAola, (g A o] §olsto] &
7} 32 S. Sandu, S. and Hallerman, E (2013) ¢} Thiex et al (2002)¢] <

TS AEF 2" 63 22 AS ol&sh
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NRC= DFW x FP x PNC x 20%/kg

ool B EN =217
DFW | Weight of dead fish HAA A F(kg)

FP | Protein content of the fish lkg™ oA =F
PNC | Concentration of nitrogen in protein g g A4
NRC | Nitrogen removal costs A A AH] &

olo wet AAAde] BHY mAo A Mgt AL of 125 M/T,
of mE Az AANES A7 10078AA] HFejo] BYHE Ao
24 A dEAde ANADY wdeA Aol AL oF 84 M/T

olet 74 shgle W, Ah AAUSE A7 71027399 Aol WA

A A WA= FHAFES ok 21758 M/T AL =
e w o]of wat oF 73

1
=
3
o
i)
o
X
=2
ox
i
rlr
S
o
fr
£
o)\
]
4>
%0,
R

H
2,865 M/TolH o]o] wE Ah AAH LS A 2312646 4] Ho]
TASE Aoz FAHE 4 gtk

ZA7AEE B 3
& 9k 1580 M/T, ©]o w2 AirA AN LS Az 12748629 #H

)
ftlo
2
H
2
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= =
= 2] % 2 A A AAR &
(kg) (kg) (H9)
A A A} 21,757,705 731,059 17,560,037
A A A 2 124,887 4,196 100,788
SlE A 2l 84,000 2,957 71,027
R
AYvE e 719 & 2,865,490 96,280 2,312,646
(13.17%) 2 &4
A7 2
AYg Q171914 1,579,609 53,075 1,274,862
(7.26%) 28X
A7 2
AYg oI 7] & 4,301,498 144,530 3471611
(19.77%) = &A

T AR Ax AA, e AvE e 021, s 1 0.22

=
da7 016
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i

A7 3320749 Aol WAEE Aow FAHC sEA e ArtA
P mdol A Helg slolel sE oF 84 M/TY kAl A2 &

Q= ol absleha @ 65113kg, Ta AAWES A7k 2346099 W o]

Aol 7Hre] A Aol A= oF 21,758 M/T A=e] #HAAA 7 &
AAZA 7 = olbsterAE oF 16,098 M/T A= FAHW o]d wi
A AR S AZF 580,008% @8] Hejo] WAy Aolet FAHEH.

Y EdS Hd=ol 257] St BEetdls A #HAMA AdE S
AN o) AksherA ] k& oF 2120 M/To|H o]o] mE i A|AH &
= A3 763874 HYo] TS Ae=w FAHL F Ao AMAYE

EdS A=l 378Y B she Alvele & HAM e S AR

E A ojabshEhae] e oF 3183 M/T
o7 o e F glen, od wWE B AHE2 A o 114,667 A <]
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<HE 43> HAH XE2IA[Me AlLtEl2Y

Bt H A 2

o] A3} B4
28] ZHkg) | B2 (kg) A A A\ &
(kg) (14
FIErE. AR 21757705 | 4386354 | 16097919 | 580,008
7 A A 2] 2 124,887 25,176 92.396 3.329
3% ) 2] 2 84,000 17,742 65,113 2.346
249 Avelerlols
°cee 2865490 | 577683 | 2,120,097 76,387
(13.17%) 282
27 88 A 1
HHEE IO 1579609 | 318450 | 1,168,712 42.109
714 & (7.26%) Z&A
27818 Ayl eIl
P7EHEE P 4301,498 | 867,180 | 3,182,551 114,667
71 e (19.77%) =84

*3Hg 1 1,2019/9
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AZF dar (A4 4d 9, 2017).
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AR Ao g% R AL Tl of Algle AAYEAL
AAlgtbH B/C 093, NPV - 12245734, IRR - 1011%2= Z Aol ¢l
= Ao v

E 7Zt7F B/C+= 065, 0.84, 1.03 NPV - 61585451, -285,403% €1, 45,040%1
doz yestor A AAES 8 olAHe AHAANES 1.17%

T 79 RS BT xgste]l AAGEA A A HAA
A rldol o] AY 7HEdAd AHAAES 039% FaAZ F AUt
= 7H8 stelld = 1093 A3 Al B/C 112, NPV 2079943 €, IRR
2161% 22 ZAAARCl e AR YHEYH. AWAAES 0.78% FHAaA
4 F Avk= 7HA skl A= 1083 AR5 Al B/C 131, NPV 538,445
29 IRR 43.77% 2% o] w3 Wl A%

UER T w bR o] A oo AW HALE S 1.17% HAAE F AvhE Tt

o
Ll
A st A= 101 AR 3 Al B/C 149, NPV 868,838% ¢, IRR 64.12%

of W& ZAAAe dEeE AoR
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<E 44> HAH HAM HM2IAML 2Ho mE HSHY (A HEHYOE AY) chef - MY

H]-§ e 230
o
. N 3 A1) & (A7FA ] -AL
At EAH & RptEee =G H & A7re ol A A &g 2] ZrETFA| s
0 4,860 216,113 -220,973
1 176,756 31,222 71,064 ~74,470
2 197,000 31,222 71,064 -94,714
3 197,000 _al 71,064 -94,714
4 197,000 31,222 71,064 -94,714
5 197,000 31,222 71,064 -94,714
6 197,000 31,222 71,064 -94,714
7 197,000 21 220 71,064 -94,714
8 197,000 31,222 71,064 -94,714
9 197,000 31,222 71,064 -94,714
10 197,000 31,222 71,064 7,362 -87,352
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<¥H 45> ZtH T =3 AHA mALM XM2ZIAM 2Yo E HESHY SEF (HHHA 2480 0.39%) el - HA
o H]-& AR e o)
Z= 3] A 1] -8 o A& | HFod W AW 3 ok 3] A P o 717 o) -
oEAms é?x}m ey 5324 ¢ iHj | awan H;j O : (%ﬂﬂl%>
0 4,860 216,113 -220,973
1 176,756 31,222 71,064 41,762 104,117 71,409
2 197,000 3 71,064 41,762 104,117 51,165
3 197,000 31,222 71,064 41,762 104,117 51,165
4 197,000 31,222 71,064 41,762 104,117 51,165
5 197,000 31,222 71,064 41,762 104,117 51,165
6 197,000 31,222 71,064 41,762 104,117 51,165
7 197,000 31,222 71,064 41,762 104,117 51,165
8 197,000 31,222 71,064 41,762 104,117 51,165
9 197,000 31,222 71,064 41,762 104,117 51,165
10 197,000 31,222 71,064 41,762 104,117 7,362 58,527
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o] Aol AAREANE AANGFH S AHAALLES 0.66%,
1.32%, 1.98% #2A1Z 4 dvk= 7F4 stol 1093 ARl nhe 7
7t B/Cx 055, 0.70, 0.85, NPV -20,074,428% 9, -13518733%4,

6,963,046 1 0.2 AFAde] §l= AR YEy

T 7HA S R RS BE EFste] AALEA A HRe g
A AAES 066% FaAZ F Avkes 7HA stelA = 1087 A
Al B/C 097, NPV - 1,170,684 9, IRR 0.86% o2 AAAdo] & Aoz
vebsth AW EAE S 1.32% BaAF oAtk 7Y stelAlE 1093
Al =8 Al B/C 1.12, NPV 53850113 ¢, IRR 19.05%C.2 o] T3k <]
o] Aol mE AAAHel U= AR YERIT whzzbR] o] A9 A
HALE S 1.98% #AaAZL £ Adthe 714 stolAs 1087 AFGS3 A
B/C 127, NPV 11,940698% €, IRR 3448%C & o] m3 #olo] Ao

g Aol = AR Y
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<E 47> BEE A MM 2ol oHE H8Be SEE (NHHAY MF) oyl M
} o) & 7l sl

o %71 Hu] & (AxkA o) -A
A=A RO 2904 e | AEATSV | e )

0 650,284 5,402,825 ~6,053,109

1 4,925,000 716,373 1,512,980 ~2,695,647

2 4,925,000 716,373 1,512,980 ~2,695,647

3 4,925,000 716,373 1,512,980 ~2,695,647

4 4,925,000 716,373 1,512,980 ~2,695,647

5 4,925,000 716,373 1,512,980 ~2,695,647

6 4,925,000 716,373 1,512,980 ~2,695,647

7 4,925,000 716,373 1,512,980 ~2,695,647

8 4,925,000 716,373 1,512,980 ~2,695,647

9 4,925,000 716,373 1,512,980 ~2,695,647
10 4,925,000 716,373 1,512,980 1,169,213 ~1,526,434
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<E 48> 7MY Ee =3 SEY AN MMM 2o E B8 SEE (MMFAUT : 260, ZHH AL Z2E: 0.66%)
chel - M
e 44 8e) R A E
02,1 AL E S |
s - i S, < = o u 3] 5 = Z 7o)
i %7] caug | FAUE | AUATE el % Ay | ARy | AN | (@0
Al AR a7 e o3 o el REALIESY
0 650,284 5,402,325 -6,053,109
1 4,925,000 716,373 1,512,980 328,500 2,389,033 521,886
2 4,925,000 716,373 1,512,980 328,500 2,389,033 521,886
3 4,925,000 716,373 1,512,980 328,500 2,389,033 521,886
4 4,925,000 716,373 1,512,980 328,500 2,389,033 521,886
5 4,925,000 716,373 1,512,980 328,500 2,389,033 521,886
6 4,925,000 716,373 1,512,980 323,500 2,389,033 521,886
7 4,925,000 716,373 1,512,980 328,500 2,389,033 521,886
3 4,925,000 716,373 1,612,980 328,500 2,389,033 521,886
9 4,925,000 716,373 1,512,980 328,500 2,389,033 521,886
10 4,925,000 716,373 1,512,980 328,500 2,389,033 1,169,213 1,691,099
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A
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IRR 20.66%= 73 A7 ©]
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B3
o2 YElT}

A A]

o
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Z
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a4,

Z
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A

1.26, 1.60, 1.94 NPV 171,184%
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1
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AW AALES 038% #aAZ G Avks 7HA stellA= 1087 AR5
Al B/C 2.15, NPV 751,764 9, IRR 26.52% 0.2 ZAAAde] e Aoz
Ehutth, AW A S 0.75% ZAAaAZ ¢ Adnks 7HA Sl A= 10937 A
A48 Al B/C 249, NPV 97355849, IRR 32.11%2.2 o] F3F 39
e mE AAdel e Ao® yErEth wpvbA] o] A e AW
AbES 113% #aAlZ F dtke 7HE stelA = 1097 Ardsd Al B/C
2.82, NPV 1,195359% ¢, IRR 3752% 0.2 o] L3 #ee] Ao we 7

Aol = Aoz e
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<E 50> ot HAIH X2AAM 2Hol @E HBFH SEE (N0 M) £ : M
W] 2] e
o 7] 29 FAT SRR ET D s
el §170] &)
0 570,000 - 570,000
1 10,800 21,000 55,440 65,640
2 10,800 21,000 55,440 65,640
3 10,800 21,000 55,440 65,640
4 10,800 21,000 55,440 65,640
5 10,800 21,000 55,440 65,640
6 10,800 21,000 55,440 65,640
7 10,800 21,000 55,440 65,640
3 10,800 21,000 55,440 65,640
9 10,800 21,000 55,440 65,640
10 10,800 21,000 55,440 65,640
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<E 51> Zt™EQ =F o5tE HAA X2IAH 2Zof E HSHY SEFE (AHHA 2448 0.38%) B9l + MY
; H) & BRI MR 4:: 7 <]

o oo VIS | yunegag | DAY R @er A
0 570,000 -570,000

1 10,800 21,000 55,440 28,030 73,373 167,043

2 10,800 21,000 55,440 28,030 73,373 167,043

3 10,800 21,000 55,440 28,030 73,373 167,043

4 10,800 21,000 55,440 28,030 73,373 167,043

5 10,800 21,000 55,440 28,030 73,373 167,043

6 10,800 21,000 55,440 28,030 73,373 167,043

7 10,800 21,000 55,440 28,030 73,373 167,043

3 10,800 21,000 55,440 28,030 73,373 167,043

9 10,800 21,000 55,440 28,030 73,373 167,043
10 10,800 21,000 55,440 28,030 73,373 167,043
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A AAES 036% #FaAZ T Avkes 7HA stelA = 1087 A9
Al B/C 2.05, NPV 13,020,607 %), IRR 24.89% 2.2 ZAAo] J= A=
vetsth AW EAES 0.73% TaAE oAtk 7Y stelAlE 1093
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<E 53> RIHIY HAR X2IAM | 2ol mE B 2H o HEelpt M el
l Ao

o 2] &9 FAT SRPEEER s
gl QA7) 8)

0 10,773,000 -10,773,000
1 204,120 394,902 1,042,543 1,233,325
2 204,120 394,902 1,042,543 1,233,325
3 204,120 394,902 1,042,543 1,233,325
4 204,120 394,902 1,042,543 1,233,325
5 204,120 394,902 1,042,543 1,233,325
6 204,120 394,902 1,042,543 1,233,325
7 204,120 394,902 1,042,543 1,233,325
3 204,120 394,902 1,042,543 1,233,325
9 204,120 394,902 1,042,543 1,233,325
10 204,120 394,902 1,042,543 1,233,325
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Sz Rt | R o w R 3 ok 3} A A7rHA-A7
0 10,773,000 -10,773,000
1 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
2 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
3 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
4 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
5 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
6 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
7 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
8 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
9 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
10 204,120 394,902 1,042,543 456,713 1,316,970 3,007,008
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<¥E 56> XI7tAMEld HAtM XM2IAMI 2Eo B v SEHY SEE (FFYEat 4d) ghel - M2l

o) & 9] e

A3 . o 4 H) & Al e (Azrae]-
Azl SRAES

0 29,383,500 -29,383,500
1 556,740 1,075,443 2,838,988 3,357,691
2 556,740 1,075,443 2,838,988 3,357,691
3 556,740 1,075,443 2,838,988 3,357,691
4 556,740 1,075,443 2,838,988 3,357,691
5 556,740 1,075,443 2,838,988 3,357,691
6 556,740 1,075,443 2,838,988 3,357,691
7 556,740 1,075,443 2,838,988 3,357,691
3 556,740 1,075,443 2,838,988 3,357,691
9 556,740 1,075,443 2,838,988 3,357,691
10 556,740 1,075,443 2,838,988 3,357,691
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<E 57> ZVEEle| 8 AVIM2IY A M2IAM I 2ol o2 H|8Ee| SEE (AMMFYUZE 103100, HH AL Z28:0.99%)
chel A

! nl4 SEEE ga e

A 27 ERS ijgj 491 4 257 ] jiﬁm Eﬁi‘i% ﬁﬂ:ﬁ:)%

0 29,383,500 -29,383,500

1 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

2 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

3 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

4 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

5 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

6 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

7 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

8 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

9 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886

10 556,740 1,075,443 2,838,988 1,243,694 3,586,501 8,187,886
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<E 59> AHH,

StE mAtA XMelAlMdel ZAZAN EfEd BHlI

A A 35
A 2 2 (kg) 124,887 84.000
7] 01 (%) 779 755
27T A0 (HY) 220,973 399,000
A7 Lgn & (HY) 197,000 10,800
A5 Aol AR B
B/C 0.46 0.92
NPV(H 9) 946,305 50,609
TRR (%) 2 265
HAAY Eo-ehe] AAG A
AW AL 5% A7 7
(0.3996/0.38%) i 215
AW AALE 10% A7
B/C IH 14 71 131 9.49
(0.78%/0.75%)
AWAAE 15% Az
A& 15% A7 7] 5% .
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AW AL 5% A7 7o
(0.390/0 3800 207,994 751,764
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AW AL 5% A7 7)o
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10 556,740 | 1,075443 | 2,838,988 | 2487,383 | 3586,501 | 9,431,580
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S A Hl R A i o]
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S 71 A5 A H
#H71ARE A = 1.76 25,536,934 19.73
a3 Aol HgH e
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Gg (e} ] [e) == 'EI - 2(_17‘(;]]%@_!
71 du s AL A
e T 2.34 45,245,935 29.72
S Fekd He
g e
i e
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| 27 * samo | O1E o 37 ol
4 73 i ol 7
=7 = 7 /Kg)]\l' RS | Ilj_@_! LLH]O)
0 | 29,383500 ~29,383,500
1 556,740 | 1075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
2 556,740 | 1075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
3 556,740 | 1075443 | 2,838988 | 3,731,083 | 3586501 | 10,675,275
4 556,740 | 1075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
5 556,740 | 1075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
6 556,740 | 1075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
7 556,740 | 1,075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
8 566,740 | 1,075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
9 556,740 | 1,075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
10 556,740 | 1,075443 | 2,838,988 | 3,731,083 | 3586501 | 10,675,275
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