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	The text of this Annex is reproduced from Chapter 5 of the document “Guide for Combating Accidental Marine Pollution in the Mediterranean Sea” published by REMPEC in 2000.  This document constitutes Section 1 of Part D (Operational Guidelines and Technical Documents) of the Regional Information System of REMPEC (RIS/D1). It can be downloaded from the website of REMPEC following the link: http://www.rempec.org/rempec.asp?theIDS=2_215&theName=RIS&theID=15&daChk=2&pgType=1 

Tables 4 and 5 on page 6 were edited / inserted during the last revision of the present Annex in November 2017.
Since the year 2000 several organizations had published more complex, up-to-date and better illustrated guides on aerial surveillance. Very good examples of such concise but complete guides were prepared in particular by ITOPF (International Tanker Owners Pollution Federation Limited) and Cedre (Centre of Documentation, Research and Experimentation on Accidental Water Pollution).

Technical Information Paper 01 (Aerial observation of marine oil spills) published in 2001 and replacing its previous version from the 1980s has only 12 pages and can be downloaded from the website of ITOPF following the link http://www.itopf.com/knowledge-resources/documents-guides/document/tip-1-aerial-observation-of-marine-oil-spills/.
The extract from the Operational guide “Aerial observation of oil pollution at sea” published by Cedre in 2004 (F)/2006 (E) has 13 pages and can be downloaded from Cedre’s website following the link http://wwz.cedre.fr/en/content/download/1777/140013/file/extract-aerial-observation.pdf. It is noted that the complete Guide has some 60 pages.


GUIDELINES FOR OBSERVATION AND REPORTING OIL SPILLS

(AERIAL SURVEILLANCE)
1.
INTRODUCTION
Aerial surveillance of oil spills is made either from helicopters or from fixed-wing aircraft.  It could be made using sophisticated remote sensing equipment, however visual aerial observation is often the most convenient means of assessing oil pollution at sea and on shore, which if properly carried out, can give an important indication, sometimes of a decisive nature, concerning:

· the extent of pollution (overall surface totally or partly covered);

· the evolution of pollution and its follow‑up;

· the quantity of floating oil;

· the evaluation of the threat;

· the selection of appropriate combating techniques;

· the evaluation of the effectiveness of means used;

· the assessment of damage.

Unfortunately, aerial surveillance is in most cases done by personnel not specifically trained in this activity (pilots, photographers, aerial navigators), which in turn often results in unreliable and inaccurate reports.  In order to ensure that the information provided by observers is precise and quantifiable enough to be of use for the authorities responsible for pollution combating, an attempt has been made to prepare a set of basic instructions for observers and to standardize the terminology used in reports.

The objectives of this Annex are to instruct non-specialized observers on how:

· to know what to look for;

· to know to locate the pollution;

· to observe, describe and report the pollution;

· to prepare the information for further processing.

2.
ORGANIZATION OF AN AERIAL OBSERVATION MISSION
· The aircraft (either helicopter or fixed-wing) chosen for aerial surveillance of oil spills should have good all round visibility.

· Helicopters are more suitable for missions near the shore, while fixed-wing aircraft provide more speed and longer range for missions over the open sea.

· Safety of the crew and observers must always supersede all other considerations and therefore multi-engined (at least twin) aircraft should be used for all missions over remote sea areas.

· In order to reduce as much as possible the time spent searching for pollution, a flight plan should be prepared before the flight.

· Observers should be provided with the charts of the area.  For more accurate identification of positions and reporting, it is useful to draw a grid on the chart using e.g. grid squares with the sides of 1 Nautical mile each.

· A "ladder search" (illustrated on the following page) across the direction of the prevailing wind is considered to be the most efficient method of surveying the area in which the oil might be found.  A systematic search for oil over a large sea area is recommended since the forecasting of oil movement is intrinsically not very accurate, and accordingly oil might be found at larger distances or in directions different from those predicted on the basis of calculation.
[image: image1.emf]
Movement of oil from A to position B three days later, predicted by combining 100% of the current speed and 3% of the wind speed as shown.  The arrows from A represent current, wind and oil movement for one day. A cross-wind ladder search pattern is shown over position B.

(Reproduced from "Response to Marine Oil Spills", International Tanker Owners Pollution Federation Ltd., 1987)
· When the visibility is good (in clear weather) a recommended altitude is approximately 500 m, however, in order to obtain better view of the oil, once found, it is necessary to drop to lower altitudes (200 m or less).

· In order to determine the position of oil sightings, the observer should be able to consult aircraft instruments, in particular when oil is found at open sea, far from shore and points of reference on the shore.

· In order to enable the undisturbed communication  between the observer and the pilot of the aircraft, wearing of headsets is highly recommended.

· Sun glasses (with polarising lenses, if possible) will help detection of oil at sea under certain light conditions.

3.
APPEARANCE OF OIL SPILLS
When spilled at sea, oil forms a slick which drifts with the wind and current, and subsequently breaks up into smaller slicks (patches), usually interspersed with the areas of relatively thin sheen, and scatters over areas which, with time, become considerably large.  With the changing in wind direction, the refloating of oil already deposited on shores might occur.  After being at sea for a certain period oil can be mixed with algae and debris.

Three main groups of oil can be distinguished in accordance with their appearance when floating on the sea surface:

· Light refined products (petrol, gas oil, kerosene) which spread uniformly on big surfaces and undergo strong evaporation and rapid natural dispersion processes, often resulting in their total disappearance in 2 to 3 days.  They form thin sheens.

· Heavy refined products (fuel No.6 and most types of fuel oils used by merchant ships) which are very viscous spread less rapidly and do not disappear naturally.  These form dark thicker patches, separated by areas of intermediate and thin sheens.

· Crude oils whose characteristics and behaviour vary greatly according to their type and origin.  Usually these rapidly break into areas of dark, thicker oil interspersed with areas of intermediate and thin sheens.

In general terms, the thick parts of an oil slick have dull (dark) colours, the colour of patches of intermediate thickness is blue or iridescent (rainbow), and the thinnest parts of a slick appear as areas of grey or silvery sheen.

Sheen consists of only small quantities of oil but is the most visible proof of pollution.  Frequently, thick patches are discovered in the midst and windward of an area covered by sheen (silver, grey or iridescent).

Thick patches represent big quantities of oil.  Generally, black or dark brown at the early stages of pollution, most crude oils and heavy refined products, under the influence of sea movement (waves), show a tendency towards formation of water-in-oil emulsions, usually called chocolate mousse, which appear as brown, red, orange or yellow patches.

TABLE 1 gives an indication of relations between the appearance (colour) of an oil slick, approximate thickness of oil and the approximate volume of oil (in cubic metres) the slick contains per unit of surface area (square kilometres).

TABLE 1:
APPEARANCE/THICKNESS/VOLUME OF OIL ON THE SEA SURFACE

	
APPEARANCE / COLOUR


	APPROX. THICKNESS

((m)
	APPROX. VOLUME

(m3/km2]

	silvery sheen
	0.02 - 0.05
	0

	grey sheen
	0.1
	0.1

	Iridescent (rainbow) sheen
	0.3
	0.3

	Blue
	1.0
	1

	blue/brown
	5.0
	5

	brown/black
	15 - 25
	15 – 25

	dark brown/black
	> 100
	> 100

	brown/red/orange/yellow mousse
	> 1 mm
	


Reproduced from "Manual on Oil Pollution at Sea: Securing Evidence on Discharges from Ships", Bonn Agreement, 1993
4.
DESCRIPTION OF POLLUTION
It is recommended to endeavour to utilize the same observers during each particular pollution incident, in order to minimize disparity in reporting.  However, if this is not possible, observers should be instructed to use the following terminology when reporting (describing) oil spills:

a)
Sheen:


"light sheen"

‑
sea surface covered with faint silvery sheen, barely visible under favourable light conditions;


"sheen"

‑
sea surface covered with consistent silvery and grey sheen, no patches of thick oil;


"heavy sheen"

‑
sea completely covered with grey sheen, occasionally having rainbow colours (iridescent), no patches of thick oil.

b)
Patches:


"small patches"
‑
less than 1 mADVANCE \U 6.02ADVANCE \D 6.0, hardly visible from higher altitudes, ranging in colour from blue and brown to black;


"medium patches"
‑
10 - 100 mADVANCE \U 6.02ADVANCE \D 6.0, clearly visible from the air, colours blue, brown or black.


"big patches"

-
large slicks of 100 mADVANCE \U 6.02ADVANCE \D 6.0 and over, clearly visible, colours blue, brown or black.

In order to indicate what percentage of the sea area is covered by oil, the observer should describe the slicks as:


"scattered"

-
if 1 to  2% of the sea is covered;


"not too compact"
-
if up to  5% of the sea is covered;


"compact"

-
if up to 20% of the sea is covered;


"very compact"

-
if over  20% of the sea is covered.

In order to estimate as accurately as possible the percentage area of the sea covered by oil, it is recommended to view vertically down on the sea surface, to time overflying each type of oil (sheen, patch, mousse) at the constant (and recorded) speed of the aircraft, and to calculate the percentages on the basis of these records once the surveillance flight is over.

Big patches should be reported singly.  The report should include the colour of the patch and information on (description of) any sheen (iridescence) present around these patches of darker oil.  Particular attention should be paid to identifying brownish/red/orange/yellow colours which indicate the presence of chocolate mousse (this is important for the selection of response techniques, since the presence of reverse emulsions excludes the use of certain types of skimmers or dispersants).

If possible, colour or infrared black and white photographs or slides, or video recording of the slick should complement each report.

5.
REMARKS
· Often, up to 90% of oil is concentrated on 10% of the surface covered by a slick, in its downwind end.  This phenomenon is more pronounced by cold sea and weather.

· A strong wind, of more than 20 knots, causes formation of separate windrows.

· The absence of iridescence (rainbow colour bands) is almost always an indication of slick weathering and emulsion formation.

· The appearance of a slick can change, depending on the position of the sun in relation to the observer.  If there are any doubts, several overflights from different directions should be made in order to verify the initial observation.

· Certain phenomena (shadows of clouds, algae or seaweed under the sea surface, suspended sediments in an estuary) can be mistaken for oil slicks. If there are any doubts, the observer should request additional overflights of the suspicious area.

· During very strong storms (sea 6), even a major pollution can be difficult to notice and it may become visible only once the weather has calmed down (CAUTION: only large multi-engine aircraft could be used for aerial surveillance under such conditions).

6.
METEOROLOGICAL CONDITIONS
The influence of meteorological conditions is as decisive for the observation of a spill as it is for its combating.  TABLES 2, 3, 4, give standard scales for wind force (Beaufort wind force scale), sea state and nebulosity, respectively, which should be used by observers when reporting meteorological conditions in the surveyed area.

TABLE 2:  BEAUFORT WIND FORCE SCALE

	DESCRIPTIVE TERM
	BEAUFORT NUMBER
	LIMITS OF WIND VELOCITY
	PROBABLE MEAN *

HEIGHT OF WAVES

in metres

	
	
	in knots
	in m/sec
	

	Calm
	0
	<1
	0 - 0.2
	-

	Light air
	1
	1 - 3
	0.5 - 1.5
	0.1

	Light breeze
	2
	4 - 6
	1.6 - 3.3
	0.2

	Gentle breeze
	3
	7 - 10
	3.4 - 5.4
	0.6

	Moderate breeze
	4
	11 - 16
	5.5 - 7.9
	1.0

	Fresh breeze
	5
	17 - 21
	8 - 10.7
	2.0

	Strong breeze
	6
	22 - 27
	10.8 - 13.8
	3.0

	Near gale
	7
	28 - 33
	13.9 - 17.1
	4.0

	Gale
	8
	34 - 40
	17.2 - 20.7
	5.5

	Strong gale
	9
	41 - 47
	20.8 - 24.4
	7.0

	Storm
	10
	48 - 55
	24.5 - 28.4
	9.0

	Violent storm
	11
	56 - 63
	28.5 - 32.6
	11.5

	Hurricane
	12
	64 -  +
	32.7 -  +
	>14


  * This column is only a guide, showing roughly what may be expected in the open sea, far from land.

TABLE 3:  SEA STATE

	DESCRIPTIVE TERM
	SEA STATE
	WAVE HEIGHT

	Calm (glassy)
	0
	0

	Calm (rippled)
	1
	0 - 0.1

	Smooth (wavelets)
	2
	0.1 - 0.5

	Slight
	3
	0.5 - 1.25

	Moderate
	4
	1.25 - 2.5

	Rough
	5
	2.5 – 4

	Very rough
	6
	4 – 6

	High
	7
	6 – 9

	Very high
	8
	9 – 14

	Phenomenal
	9
	>14


TABLE 4:  SWELL INDICATION
The sea state is completed with swell indications:

	HEIGHT
	LENGTH
	DIRECTION

	Small
	0 – 2 m
	Short
	0 – 100 m
	(if different from the wind direction)

	Moderate
	2 – 4 m
	Medium
	100 – 200 m
	

	High
	More than 4 m
	Long
	More than 200 m
	


TABLE 5: CLOUDINESS (CLOUD COVER)
The unit of measurement used in meteorology to describe the amount of cloud cover at a given location is called “octa”. Part of the sky covered with clouds in oktas ranges from 0 (completely clear sky) to 8 (completely overcast).
	[image: image2.png]Cloud Cover

Symbol Scale in oktas (eighths)
0 Sky completely clear

4 Sky half cloudy

8 Sky completely cloudy

(9) Sky obstructed from view
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	In aviation weather forecasts oktas are often referenced as follows:

	
	CODE
	MEANING
	OCTA

	
	SKC
	Sky Clear
	0

	
	FEW
	Few
	1-2

	
	SCT
	Scattered
	3-4

	
	BKN
	Broken
	5-7

	
	OVC
	Overcast
	8

	
	NSC
	Nil significant cloud
	-

	
	CAVOK
	Ceiling and visibility okay
	-

	
	Author of the scale reproduced on the left:

By Frasmacon - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=25497628


