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Marina Development in the Port Redevelopment Site

— (Case Study for the Busan North Port Redevelopment —

Lee, Hyeong Ha

Department of Civil and Environmental Engineering

Graduate School of Korea Maritime University

Abstract

During the past four decades the continuing demand for more small craft
and pleasure boat facilities in the world has led to the expansion and
refurbishment of existing marinas, to the creation of many new ones, and to
the study and design of more facilities to be constructed in the future.
Recently there rise strong demands for marina facility and service for
domestic tour and leisure industries, too. Marina and small craft harbor
development is, however, capital intensive and the risk of failure significant.
Successful development requires careful concept and business analysis,
appropriate engineering and scientific investigation, thoughtful financing
selection and responsive operation. And there is further complexity in the
general administrative and support bodies and interference with other coastal

interests and activities during development and operation.

This study attempts to establish the importance and role of marina facility
development which fit for the development concept sojourn marine tourism
and international marine tour hub at the center of the south—east coastal tour

belt in the Busan north port. General investigation and analysis were being

_Xi_



given to the feature of marina facility development and character of
management status for domestic and foreign developed countries. And the
legal process of marina development and governmental supporting activation

policies surveyed, would be suggestive to domestic marina development.

It appears that a civic participation type of port redevelopment project in
the Busan north port is underway in the area of existing No.1~No.5 piers by
making the best use of its geographical merit of international transportation
nodal point. The project also includes construction of environment sound
waterfront facilities, grand scale civic park, and international cruise terminal

that could be a landmark of Busan, etc.

Especially, the construction and operation plan for the new marina of
waterfront facility arrangement in the Busan north port redevelopment site is
the first national project in this country and there is not a similar case.
Therefore, it was focused to empirical analysis on the necessary several
elements for construction and management of marina in the port redevelopment

site and inducing marina development and operation policies based on this analysis.

From the establishment of marina development direction and concept,
specification of reflected facilities and scale, and introduction of land use plan,
facility arrangement plan, and building plan, etc, the marina development which
fits for the concept of Busan north port redevelopment was discussed in detail.
And the method and process of marina development, evaluation standard of
plan, proper strategy from the feasibility and business analyses, marina operation

and management, and facility maintenance policy were suggested.

In closing this study presents various measures for the development of
marina and operation model according to activation policy and analytic feasibility
study. The results of this research would be an important guide for the new
marina development in the port redevelopment site or in the fishery port

remodeling hereafter.
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<Fig. 2.4> Increasing trend for yacht and boat
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<Fig. 2.6> Number of super/luxury yachts and boats in the East—north Asia
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<Table 2.8> Result of estimation for leisure boat
(49 - )
o= s A T WSS Sy W@ sEA w57
T FA g WY | FA g BH | FA 2 UH °
2006 4,178 4,178 4,178 4,178
20104 6,118 7,425 8,153 7,232
20154 10,264 11,991 12,087 11,447
20194 18,813 17,305 16,188 17,435
slsel AMHE v 89 £ 2487 9 dARE F 5w
NN BESHE AARES WEUAN BEHE AAREDRS] NES FYtel
A= vy 8.8 F43 23+ <Fig. 2.9>2 YeR Y. oju A RE]
AFd Y SEe HEL 200609 5:5004 201939 6:42 sFHOZ T 5

27t Eoju= AL =w 7HYsiaH.
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<Table 2.9> Result of demand estimation for each district

&9 - %, )

e E . > 8 * A
L el BRI E 28 (2010420154 20199
HASvE | HF

A | 100.0 | 100.0 [100.0 100.0 | 3,833 | 6,410 [10,461
F=A| 359 48.4 | 42.2 29.5 | 1,131 | 1,890 | 3,086
=44 9.6 10.6 | 10.1 11.5 | 441 | 737 | 1,203
Aud| 26 3.6 | 3.1 TEU 46 | 176 | 295 | 481
Add | 3.1 2.7 | 2.9 ifﬁ 4.3 165 | 276 | 450
Agd | 4.3 3.4 | 3.8 E};ﬂ;} >l 52 199 | 333 | 544
Agd | 94 6.3 | 7.8 T = 9.2 | 353 | 590 | 962
BAA | 109 6.7 | 8.8 = H 10.2 | 391 | 654 | 1.068
AEA | 14.2 13.9 | 14.1 15.5 594 994 | 1,621
LA | 5.9 3.2 | 4.6 6.0 | 230 | 385 | 628
AFd | 4.0 1.2 | 2.6 4.0 153 | 256 | 418
Fx ¢ SFFAHE (2010D)

<Table 2.10> Development demand for each district

(29 : A, %)

a4« A9 8 | A9d FE vy £2(20199) a =
(A) g F2 (B) B & (B/A)
E = 10,461 5,601 53.5
F=4 3,086 1,500 48.6
ERchi 1,203 600 49.9
A5A 481 300 62.4
A 450 277 61.6
AdA 544 300 55.1
AdA 962 552 57.4
HA 1,068 648 60.7
AEd 1,621 800 49.3
ARl 628 296 47.1
AFA 418 328 78.5
FxE S FSAE (2010b)
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<Table 2.12> Mooring Cost of domestic marina
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<Table 2.13> Status for driving domestic marina project
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<Table 2.14> Status for facilities induced in domestic marina
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<Table 2.15> Status for driving foreign marina project
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<Table 2.16> Status for facilities induced in foreign marina
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<Table 2.17> Status of Busan Suyoung marina
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<Table 2.18> Status of Busan Baekunpo marina
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<Table 2.19> Status of Busan Namcheon marina
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i Con)  |(Botuary & Gui)| (i | & A
3 Gold Anchors 1 3 1 5
4 Gold Anchors 1 12 13 26
5 Gold Anchors 7 44 5 56
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<Table 3.2> Specific activation plan for marine leisure gear industry
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<Table 3.3> Specific driving policies of restriction renovation for marine leisure gear industry
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<Table 3.4> Problem of marine leisure industry and suggest for improvement
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<Table 3.7> The role of central governmental bodies and priority jobs for the process
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<Table 3.11> List of action plan for marina revitalization—2
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<Table 4.1> Development pattern of project administrative
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<Table 5.1> Occupation rate of foreigners in tourism

(99l 1Y)

o e o RN

cT q_= 2 3 AR e (%)
2001 5,147 1,501 29.2

2002 5,347 2,000 37.4

2003 4,754 1,474 31.0

2004 5,818 1,660 28.5

2005 6,022 1,710 28.4

2006 6,155 1,631 24.9

2007 6,448 1,671 25.3

2008 6,891 1,817 26.4

2009 7,818 2,026 25.9

2010 8,798 2,223 25.3

2011 9,795 2,367 24.2

2012 11,140 2,614 23.5
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<Fig 5.3> Number of foreign visitors at Busan city

<Table 5.2> Status of tour resources in Busan city
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<Fig 5.7> Busan North port redevelopment plan
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<Table 5.4> Status for business place and private owned aqua leisure gears in 2010
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<Fig. 5.10> Predicted regional domestic aqua leisure gears
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<Table 5.5> Prediction of growth of domestic aqua leisure gears in 2020
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<Fig 5.11> Prediction and trend for growth domestic aquatic leisure gears
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<Table 5.7> Demand predictior} for domestic aqua leisure gears per regional
and storing place(scenario—1)
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<Table 5.8> Demand prediction for regional marina use(scenario—2)
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vty | 1,469 1,924 1,686 1,510 | 821 | 470 | 877 | 430 9,188
’ ’ ’ ’ (36.50%)
10,170
Eﬂ ’

A& | 1,626 |2,130 1,866 | 1,671 | 909 | 520 | 971 | 476 (40.40%)
gkl 930 1,218 1,067 | 956 520 | 297 | 555 | 272 5,815
’ ’ (23.10%)
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<Table 5.14> Registration status per vessel length of overall

T 2 A () H) & (%)
Al 361 100
5m ©]3} 54 15.0
5m~"7m 94 26.0
7m~9m 115 32.0
9m ©°]4 98 27.0
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<Table 5.15> Type of predicted pleasure boat for use target

(9] - %)
5 = 20204 vy =8 8 E H E
Al 175(100%) 41(23%) 134(77%)
5m °]3} 27(15%) 6 21
Sm~7m 45(26%) 10 35
7m~9m 56(32%) 13 43
9m ©]’ 47(27%) 11 36
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<Fig 5.18> Arrangement plan for the 3™ & 4™ floor
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<Table 5.17> Pattern comparison of driving project policy by administrative bodies
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<Table 5.30> Foreign major specialized potential marina investor
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o) AJoH Royal Langkawi Yacht Club & | Royal Queensland Yacht Squadron
Hindmarsh Island marina
Royal Phuket Marina
A= Ocean Marina
23| Subic Bay Marina _
. Atakoy marina
R ONElS Marina Club Celebi Marina
= = Marina at Keppel bay Bl 7]/ Didim Marina, Turgutreis Marina,
Raffles Marina Dalaman Marina/Dogus Holding Tourism
Royal Hong Kong Yacht Club Group Kemerturkiz marina
ESEY Aberdeen Marina / Boat Club
°| Clearwater bay golf
& country club Marina
Little Ship Club/Southampton Marina
Brighton marina/Brighton Marina Estate
Company
Bangor Marina, Conwy Quays Marina,
Deganwy Quays Marina, Penarth Quays
SE Yokohama Bayside Marina g = Marina, Portishead Quays Marina, Rhu
= “|Hukuhoka Marinoa ° Marina, Royal Quays Marina/Quay marina
Mdl marina/Premier Marina
Premier Marinas Ltd/London marina
Lwestoft haven marina/Dover marina
Dun Laoghaire Marina/Gillingham—marina
Hafanpwllheli marina/Jersey Marina
Visun International Yacht Club
= =1 Visun Royal Yacht Club 2z~ | Cannes marinas
Shezhen Marina
°] %] Batavia Marina Club, Jakarta 3 Z|Marina de albufeira
] A]oK Nongsa Point Marina =  ZHMarina de lagos
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<Table 5.32> Reduction of national property charterage by the foreign investment promotion law
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<Table 5.33> Dangerous elements at the stage of investment invitation and responding strategy
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<Fig 5.28> Flow chart for induction of evaluation criteria and method
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<Table 5.35> Contents of evaluation for the marina business of Busan North port
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<Table 5.36> Score evaluation sheet for Busan Suyeong marina—1
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<Table 5.37> Score evaluation sheet for Busan Suyeong marina—2
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<Table 5.38> Suggest for evaluation items and score for project plan
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<Table 5.39> Score evaluation sheet for Busan North port marina proposal
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<Table 5.40> Criterion for special climate report
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<Table 5.42> Step by step preparedness
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<Table 5.43> Guide for action of vessels at the special climate report
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<Table 5.44> Criterion for storm surge attention and warning
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<Table 5.45> Specific contents for recovering storm surge damages
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<Table 5.46> Scale and Impact of earthquake
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<Table 5.47> Management plan of step by step accident and disaster
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<Table 5.50> Contents of team organization and their major duties
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<Table 5.51> Management system setup and criterion for duty classification
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<Table 5.52> Management

core items of facilities and project process
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<Table 5.54> Exterior convenience facilities of mooring basin
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Folold, AH 98 At = vy AlEE Vo g gt = 2 vle
U AlFH BXEE AHEW Bk Fdnte] AR og w2 £Fo)a EX vy

ko =2olt) 20ft0]3)e] A= it 4,0009~6,0009 4=, 30fto]ske] A
2= it 6,000 ~ 9,0009) S, 30ft7} A= 9,000 ooz ZANE AT

7] 30ft~40ft| 50fto]3} | 60fte]s} | 70fto]s} | 80fte]s} | 80fto]4d

33l Discovery Bay| 702,680{1,161,600(1,575,420]1,899,5902,257,2003,888,720

A7FE ONE15 461,120 | 634,150 | 836,880 (1,074,150|1,349,920|5,536,080

s e z= By

M | ft —

e | et | Qe ft%‘i:‘ﬂﬂ e | vl | el | e et
5.0 | 16.7 | 100,000 | 6,000
6.0 | 20.0 | 160,000 | 8,000
6.8 | 22.5 100,000 | 4,444
8.0 | 26.7 | 240,000 | 9,000 | 220,000 | 8,250
8.5 | 28.3 256,000 | 9,035 | 160,000 | 5,647
9.0 | 30.0 | 360,000 | 12,000 130,700 | 4,357
9.5 | 31.7 292,000 | 9,221
9.9 | 33.0 240,000 | 7,273
10.5 | 35.0 328,000 | 9,371 205,100 | 5,860
11.0 | 36.7 400,000 | 10,909
11.4 | 38.0 400,000 | 10,526
12.9 | 43.0 440,000 | 10,233
13.5 | 45.0 243,400 | 5,409
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<Table 5.57> Result of moorage analysis
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<Table 5.58> Contents of law for port facility use
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<Table 5.59> Types of port facility charge
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<Table 5.61> The basic premise conditions
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5.4.2 FAIGH € EFH§ A
FGEH FALGH] AL Aol BAZEAS F835le] <Table 5.62>9F o]
44 957w Ut o 2 FA 3P TH
<Table 5.62> Calculation of total project cost
T B AN gl (urd)
ZAH] A WEZ A ZaFH] E3 A X 3 ZALE] 195
A 241169 (S74FAM]) X 4.36% 1,052
= 7,632 (34 FAME]) X 4.57% 349
FAZ A FH}S2 (AW F 13,288m") 24,116
. ZE(125%) 5,130
° &) g -FAHH] A&7 A1 A (Slipway 44M, Z#E 2l 1) 976
A 738 (25%) 1,526
Hog] HAAIE B _
. 24,1169k (S AFAME]) X 1.11% 267
= 7,632 9k (S| A FAMH]) X 1.16% 38
AAAAA(VE) A EH] 50
SAAAYEE 2 A AE, ARASIFYAE, w57} 290
87 A5 = 57 150
AHAEIR A AER (I AAE 2 HEARE F58) 100
L [ERO  ZAM|
=) A A T <} [$)
vdz 011@]01?4 —‘?—_Eﬂi*g} £ 1 dxte] 1] 989
AZARTR! HIQE 1 4.00%
] _EROA  2AEY 10%
= T
Aldolsl HERE Efﬁoé : 0‘)50;0 28
#5es [ERIAE &%%‘ X 1.50% 559
FEEAEE| dadoydeys [ud 209k 37
FAFTE Axd Ulﬂ%ﬁ@i % 0.30% 24
s o
;H]H‘] A9 &8 Yty Hx2 FYshe A @ HREFLH 5,780
=
A A 74 A1gn] 2 HRIx g 1,000
ThE |(AeF 2N S(AS : 2.224%), AE HSE2H S(AE : 3.16%) 1,286
o 4 7N GH] o1H], AAHT 1,043
FHF | Azuren) A7 AR Z DA X 0.55% ol
Al 44,957
1) 3EEHS Jsld R4S AFsia g9 Auks Udsie o == 1 A



of gk AL 2012\ 4,455 7, 2013\ 24,361 v,

20143 20,6169 7HJ o) AxPE FARAH]ol] gk M| FJHI= <Table 5.63>3}F 2t}

<Table 5.63> Annual gross investment

T g AHRR) (2012 (RR) | 2013 (M HHR) | 2014 (B THE)
Oz A H 195 195 - -
@A A 4 1,401 168 1,233 -
@ & AF H 31,748 2,229 19,623 9,896
@ ®B A n - - - -
® F o H 2,453 1,503 821 129

722 ] 355 25 220 111
AA A7 & 50 50 - -

SAFYAEHA

anAq Ae 150 150 - -
AHAN G FSHE 60 60 — -
WFFFE7L 80 80 - -
ABAJNSFTR 150 150 - —
AFA e A A E ] 100 100 - -

g 888 888 - -

TeFUH& 620 - 602 18
® *+94uH| 5,780 - - 5,780
@ AAFI= 2,286 - - 2,286

2+ UH| 5 1,000 - - 1,000

A=A 1,286 - - 1,286
AAFH = 1,094 135 573 386

713 n 1,043 112 544 386

2l v 51 23 28 -

AFAREI(ZD~®) 44,957 4,231 22,250 18,477
B. E7} ¥4 3,530 224 1,592 1,713
C. A A o & 945 - 519 426

ZEAH (ZA~C) 49,432 4,455 24,361 20,616
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<Table 5.64> Financing plan for investment fund
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<Table 5.65> Financing plan for club house management
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<Table 5.66> Income plan for club house management
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<Fig. 5.29> Average room rate and annual change rate
<Table 5.67> Income plan for marina mooring
(9] . gke]
: A 7Y @7} A 59
TE X D o) A 510 oE N dzt 4
oluk | 3L AR (6%TQ) | (YW 64%)
5 M 27 3 0.16 0.150 4.23
7 M 45 & 0.24 0.226 10.57
9 M 56 & 0.36 0.338 19.72
10 M 28 & 0.36 0.338 9.86
12 M 9 2 0.48 0.451 4.23
17 M 5 & 0.68 0.639 3.33
20 M 3 3 0.80 0.752 2.35
25 M 1 3 1.00 0.940 0.98
30 M 13 1.20 1.12 1.17
Al 175 & 5,643 677.2
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<Table 5.68> Summary of cash flow for marina development and management
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5.4.3 Bl & a3 EX A%
1) BOT(Build—Operate—Transfer) A} 2]

BOTE +83 AHd4e 3+

AMHENRA AR ARE B HagoE(d
ALE) 7.00%5 8 D713 299 OVM At A ] Sle Aoz od
°] 7.29%=% FAHUG. BOTE =83 A4

o), 309 3% W5 E
o A% AAHFHS A

AES A3E= <Table 5.69>9F 2t}

o

<Table 5.69> Result of feasibility investigation for BOT project

(<

i)
=
l-'E'I
o

= 2= Pt 2 1= E
doag| SV | e | aena | Cown | - 1EEE b
26 83,654 80,900 —2,754 6.01% NG
27d 83,716 82,001 -1,715 6.43% NG
7.00% 284 83,774 83,030 =744 6.77% NG
294 83,828 83,992 163 7.05% OK
304 83,879 84,890 1,012 7.29% OK

2) BTO(Build—Transfer—Operate) A} H2]

AAZAS BOT £8¥He= 7H4dslon,

ARAGA TR FAGE} F

<Table 5.70>31} 7t}

suig] EVE | @i | s | 000 |l - AR
264 85,530 80,900 —4,630 5.47% NG
27d 85,569 82,001 —3,568 5.90% NG

7.00% 284 85,606 83,030 —2,575 6.25% NG
294 85,639 83,992 —1,647 6.55% NG
30d 85,671 84,890 —780 6.80% NG
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