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Present Status and Future Problems of Oil Spill Recovery Technology
by
Takeshi KIHARA, Shoichi HARA, Koji NONAKA, Kenji YAMAKAWA,
Hideki MIYAZAKI, Takashi YAMAO, Shinji SAKAMOTO, Kenjiro HIKIDA, Motonobu IMASATO

Abstract

The Russian oil tanker Nakhodka (13,175 gross tonnage) was shipwrecked in stormy weather and sank in the Japan Sea on
January 2 1997. The Nakhodka incident resulted in the leaking and drifting of a large amount of oil spills around the coasts of the
Japan Sea. Presently, there is no effective equipment for the recovery of cil in a rough sea, so that this incident caused serious
damages to the surrounding environment. There is a need to improve the recovery equipment during oil spills leakage in a rough
sea. The existing oil spill recovery equipment in Japan did not work effectively at the Nakhodka incident.

In this paper, the principle and type of oil recovery equipment was investigated, the oil spill recovery equipment at home
and abroad, and the operating condition of oil recovery ship with regard to wave height and oil viscosity were studied, the
weather condition in the Japan Sea was studied, and the assumed condition to be available for oil recovery equipment and oil
recovery ship was clarified. The maneuverability, seakeeping ability, and oil storage capacity should be studied to develop the oil
recovery ship. With regards to oil recovery equipment, it is necessary to develop a new type of equipment that can be used to
recover high viscosity oil. Furthermore, the moonpool as a tool for reduction in waves has been the focus of investigation. The
combination of moonpool type of ship and oil recovery equipment has been considered to be valid as the oil recovery ship against
the high viscosity oil in a rough sea.
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Ship Name Year Spill Location Tanker
(tonnes) Age
Atlantic Empress 1979 287,000 off Tobago, West Indies S
ABT Summer 1991 260,000 700 naut. miles off Angola 15
Castillo de Bellver 1983 252,000 off Saldanha Bay, South Africa
Amoco Cadiz 1978 223,000 off Brittany, France 4
Haven 1991 144 000 Genoa, Italy 18
Odyssey 1988 132,000 700 naut. miles off Nova Scotia, 16
: Canada
Torry Canyon 1967 119,000 Scilly Isles, UK o
Urguiola 1976 100,000 La Corq__na Spain 3
Hawaiian Patriot 1977 95,000 300 naut. miles off Honolulu 12
Independenta 1979 95,000 Bosphorus, Turkey 1
Jakob Maersk 1975 88,000 Qporto, Portugal
Braer 1993 85,000 Shetland Islands, UK 18-
Khark 5 1989 80,000 120 naut. miles off Atlantic coast 15
of Morocco
Aecgean Sea 1992 74.000 La Coruna, Spain 19
Sea Empress 1996 72,000 Milford Haven, UK 3
Katina P. 1992 72,000 off Maputo, Mozambique 26
Assimi 1983 53,000 55 naut. miles off Muscai, Oman
Metula 1974 50,000 Magellan Straits, Chile
Wafra 1971 40,000 off Cape Agulhas, South Africa 15
|_LExxon Valdez 1989 37,000 Prince Williamn Sound, Alaska, UUSA .4
|_Nakhodka | 1997 | 6.2400c0) | sea of Japan, Japan ] 26|
. , Sources of Qil Pollution
Sources of Qi P ollution Natural Sources
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FIG.3.18 Flow of oil over the edge of the weir; (2) no flow: (b) limited flow of oil
only; (c) free flow of oil and water.
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No B & 8 & LBD @28 i oE R EE 5RRyYs | EIREED Hb-7°-h , M-tV 7-h, Z0M
01 Norway Troms Skarven 79.70 X 18.00 X 5.96 add Transrec 1,034/ add Ro boom, 12m3 Dispersant
02 | Norway Normand Mjolne 83.45 X 18.00 X556 add Transrec 974/ add Ro boom

03 | Norway Far Fosna 74.50 X 18.00 X5.50 add Transrec 1,200/ add Ro boom

04 | Norway Active Duke 80.74X18.00X4.95 add Transrec 1,021/ add Ro boom

05 Norway Maersk Chieftain 76.40X17.60X( ) (2887GT) | add Transrec 933/ add Ro boom, 12m3 Dispersant
06 Norway Far Scout 75.50 X 16.60 X5.60 add Transrec 1,045/ add Ro boom

07 | Norway Normand Jarl 75.60 X 16.60 X5.60 add Transrec 1,081/ add Ro boom

08 Norway Far Turbot 77.70 X 1450 X5.94 add Transrec 1,050/ add Ro boom

09 | Norway Viking Fighter: 69.30 X 15.50 X5.70 add Transrec 1,073/ add Ro boom

10 | Norway Far Spirit 69.08 X 17.50 X5.02 add Transrec 1,041/ add Ro boom

11 Norway Aalesund 63.00 X 11.50 X 7.00 (1,357GT) Transrec 250 765/ 250m3/h NOFT 800 Fiocs Wee(230m)

12 | Norway VIMA 59.87 X 12.00 X 6.50 (1,479GT)

13 | Norway Tromso 70.00 X 12.60 X 4.96 (1,350GT) | Transrec 250, VAB 4-9 826/ 250,30m3Mh | NIOFI 800 Fiocs Boom(260m)
14 | Norway Lance 60.80 X 12.63 X550 (1,162GT) | VAB 4.9 200/ 30m3h | EXPANDI 4300(304m)

15 | Norway Staalbas 58.76 X 9.41X6.50 (_855GT) | Foilex TDS200, VAB 8-14 200/ 65,80m3/h | NOFIB800S(300m)

16 | Norway Nordsjobas 52.04 X10.01 X6.55 (1,116GT) | Transrec 250 800/ 250m3/h | NOFT 800 Fiocs Wee(230m)

17 | Nerway Stril Safety 58.76X 8.00X635( 834GT)

18 | Norway Lafjord 55.40 X 9.80%6.18 (1,219GT) | Foilex TDS200, VAB 8-14 800/ 65,80m3/h NOFT 800S(300m)

19 | Norway Strilvard 63.51 X 9.00x5.48 ( 843GT)

20 | Norway Strilhav 56.60X 9.00X4.03( 750GT)

21 | Norway 0OVo1 Foxtail Skimmer VAB 4-9 90/ 30m3h | EXPANDI 4300(304m), 1 Grabb
22 | Norway ovo2 Foxtail Skimmer VAB 4-9 90/ 30m3Mm EXPANDI 4300(304m), 1 Grabb
23 | Norway ovVo3 Foxtail Skitamer VAB 4-9 90/ 30m3/Mh EXPANDI 4300(304m), 1 Grabb
24 | Norway oVvVo4 Foxtail Skimmer VAB 4-9 90/ 30m3/h | EXPANDI 4300(304m), 1 Grabb
25 | Norway Vernoy Foxtail Skimmer VAB 50/ 30m3h Sea Serp. 2000(200m), 1 Grabb
26 | Norway Villa Foxtail Skimmer VAB 4-9 25/ 30m3/h EXPANDI 4300(304m), 1 Grabb
01 | Netherlands | Geopotes 14 124.00 X 20.00 X 7.60 6,600/

02 Netherlands | Rijndeka 113.00 X 18.00 X 9.00 3,548/ 2 Sweeping Arms(13.5m)

03 | Netherlands | Cosmos 113.00 X 20.00 X 7.30 (6,164GT) 6,300/ 2 Sweeping Arms(20m)

04 | Netherlands | Cornelia 11250 X 19.60 X 7.46 6,400/ 2 Sweeping Arms(20m?, 15m?)
05 | Netherlands | Hein 78.70 X 13.50 X 5.00 2,867/350m3Mh X2 | 2 Sweeping Arms(13m)

06 Netherlands | Lesse 70.90 X 13.30 X 4.70 1,537/ 1 Sweeping Arm

07 | Netherlands | Mitra 56.00 X 11.50 X350 142/ NOFI(500m), 1 Sweeping Arm(13m)
08 | Netherlands | Small agt 54.50 X 9.50x3.30 1 Framo Skimmer 408/ 2 Fixed Sweeping Arms(13m)
09 Netherlands | Volans 48.00 X 10.00 X 3.00 Sweeping Arm 300/ QOceanography

01 Sweden KBV0O0S 4550 X 10.50 X3.30

02 Sweden KBV010 46.10 X 8.59X3.90

03 Sweden KBV050 37.97X 850X3.60

04 Sweden KBV004 35.60 X 8.00X3.00

05 Sweden KBV201 4920 X 820x2.10 Sweeping Width 24m

06 | Sweden KBV003 40.00X 660X( )

07 Sweden KBV045 36.02X 728X3.056

01 Portugal Mar limpo 1550X 550X0.80 28/ 50m3/h

02 | Portugal Tarambola 10.00 X 3.80X095 Seamop 3040 5/ 10m3/h Troilboom GP750(150m)

(zc BUEREIR CONGYE  9-23
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No B & A £ LBD (k>0 moE R E R | EIUREEDH HMb-2"-h , MLV P-h , =D
01 Germany Nordsee/DBEM 131.75 X23.00 X6.70 5,400/ 700m3M X2 | 2 Sweeping Arms(22m), 61m Sweep width
02 | Germany Mellum/DBPG 71.50 X% 15.11 X5.76 (1,703GT) 2 ACW400 Framo, 910/ 600m High-sea boom, add 1 High-sea Oilboom,
: add 1 Walosep W3 Skimmer 400, 90, 640m3/h 2 Sweeping Arms(15m), 41m Sweep Width
03 Germany Westensee/DFSE 46.08 X27.00x4.44 Mobil Oil Dike Sobinger System 1,960/ 15m Sweep width
04 | Germany Marcus/DHUM 79.50 X 11.50 X3.92 1 GT 185, 1 Walosep W1 1,600/ 720m3/h Skimming Width 6m
05 | Germany Scharhorn/DGOQ 56.12x14.23 X4.20 add 1 Walosep W3 Skimmer 430/ 320m3mh X2 | add 1 High-sea Oilboorm(G00m),
2 Sweeping Arms(13m), 36m Sweep Width
06 | Germany Motch || 57.87x1090X3.84 320/ 100m3Mh X2 | 2 Sweeping Arms(15m), 19.5m Sweep Width
07 | Germany Eversand/DROJ 48.70 X 12.00 X 3.50 Integrated weir and separation system | 790/ 160m3/h X2 | 45m Sweep Width, JW-Separator(240m3/h)
08 | Germany Bottsand/Dror 46.30 X 12.00 X3.10 Integrated weir and separation system | 790/ Sweep Width 42m
09 | Germany Kiel/DLQO 4800 9.20x3.00 2 Gustav Terling GT260, 350/ 100m3h X2 | SBweep Width 25m, Separator(320)
2 Framo ACW400?
10 | Germany Knechsand 38.50X13.20 X2.40 Skimmer, Hand Skimmer 400/  800m3/m add 200m oilbooms, Skimming Eidth 10m
11 Germany BAWAIL 43.34% 811%3.10 1 Vikoma Skimmer 320/ 50m3/h 180m Oilbeom, 100m Absorbenbooms
12 | Germany MPOSS/DBCZ 34.20X1200X1.86 ( 221GT) | Integral skiumer 300/  600m3h 50m Oilboom, Skimming width 8m, KSR System(@RFA)
13 | Germany Thor/DLIC 3465X% 820x250 Integral weir skimmer 225/  100m3/h Sweep Width 3lm
14 | Germany Transporter 11/DDBE 37.70xX 7.70X190 360/
15 | Germany Norderhever/DB6234 40.23 X 9.00 X150 2 GT185, Walosep W1 150/ 45m3Mk X2
16 | Germany Kopersand 33.00X 7.00X156 2 Gustav Terling GT185, 84/ 45m3mh X2
1 Walosep W1 Skimimer
17 Germany Oland 26.00X 7.20X1.80
18 | Germany OSK1 25.00X 8.10X1.64 Convey or Belt, Mop Skimmer, 18/ 40m3/Mh 150m Oilboom, Sweep Width 8m
Handsldmmer
19 | Germany Janssand/DBJQ 30.00X 700X151 2 Gustav Terling GT185, 63/  45m3mh X2
1 Walosep W1 Skimamer
20 | Germany Foline/DICQ 26.50X 530X1.76 1 Walosep W1 74/ 30m3/h 100m coastal boom
21 | Germany Marline/DKRT 2500X 450X 1.95 656/ 100m coastal boom
22 Germany Asche 2290X 640X1.15
23 | Germany 0801 17.80 X 4.60x1.82 Weir with selfpriming Function 19/ 20m3/h Flotsarn sweeping basket
01 | UK Ciwyd Supporter 85.00 X 16.00 X 4.90 (2,762GT) 1 Oleophilic dise skimmer 500/ Comprises of 500m floating sweep booins
02 | UK Forth Explorer 75.94 X 13.00 X 4.00 (1,321GT) Vikoma Sea Skimmers 50, 100 1,578/ 450m Vikoma seapack, 250m Coastal Pack, 34.2t Dispersant
03 | UK Sefton Supporter 85.00 X 12.25 X3.30 (1,219GT) 1,200/ 500m offshore inflatable floaying booms,
2 vigid(floating)sweep arms
04 | UK Grampian Supporter 65.00X () X490 Oleophilic disc skimmer 500/ Comprises of 500m floating sweep booms
05 | UK Sespring 59.56X11.43 X366 ( T74GT) | 1 Vikoma SS100 Skimmer 591/ 500m Ocean boom,
250m coastal boom(Troilboom), Spring Sweep
06 | UK Clean Seas 39.00 X 8.00X3.50 200/ Sprig Sweep(Troilbocom)
07 UK Scapa Lass 18.50 X 6.00X0.80 48/
08 | UK Good Wyich 15.50 X 5.50 X0.80 28/ 50m3/h
01 | Denmark Gunnar Seidenfaden 55.60 X 12.30 X3.85 (  868GT) | ACW400 Framo(Desmi, Komara?) 315/ SweepingBoom, 250m coastal oilboormn, 45m3Dispersant
02 | Dx 1 Marie Miljoo 29.75 X 8.00X1.60 1 Endless band sldmmer 64/ Boom stowed on board, 11m3 Dispersant
03 | Dx k Aurica 19.40X 540X1.70( 48GT) | Endless band Coastal oil boom, 7.2t Dispersant
01 | Finland Halli 61.00X ( ) X( ) Burash-conveyor-slkammer / 108m3/Mh
02 | Finland Hylie 50.00 X 12.60 X3.00 Separator 860/ Direct Flow into Hull
01 | Belgium Salvage Chief 50.65 X 12.78 X 2.50 Lori-oil recovery system 150/
02 Belgium DN31 32.63X1186X () 518/ 2 Sweeping Arms(13m)
01 Greece ? 10.00 X 3.80 X0.85 Seamop 3040 5/ 10m3/h 150m Troilboom GP750
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MPOSS II

capacity: 330t - 500t
Operation drafi:  1.8m - 2.7m
Operation speed: 2kn - 3kn
Ttransit spesd:  9kn
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duct compensating wing

Oil Skimmer behavior in waves (MPOSS)
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