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NATIONAL OIL SPILL CONTINGENCY PLAN

2 SPILL ASSESSMENT AND SURVEILLANCE

21 AERIAL RECONNAISSANCE

Aerial reconnaissance is essential for an effeatgponse to oil spills, both to
facilitate the location of oil at sea and to impedtie control of response operations.
However, finding the oil and then interpretingaggpearance in terms of amount and
type is often difficult. The resemblance betwedeating oil and other phenomena is
frequently deceptive. This chapter provides guigaon a methodology to follow.

The aircraft chosen for aerial observation mudiufeagood all round visibility and
carry suitable navigation aids. Over nearshorersathe flexibility of helicopters
may be an advantage. For extensive surveys on@teesea areas, the extra margin
of safety afforded by a twin or multi-engined aaftiis essential.

A flight plan should be prepared in advance usicbaxt of appropriate scale and
taking account of any available information (egrirthe notification to EEAA) which
may reduce the search area as much as possiblavoitconfusion it is often
advisable to draw a grid on the chart so that asition can be positively identified
by a grid reference. For example, the grid squarageach represent one square
kilometre. The task of forecasting the positioriredf oil is simplified if data on winds
and currents are available since both contributganovement of floating oil (see
chapter B3 for further guidelines on oil slick pietbn).

It is usually necessary to plan a systematic aseatch to ascertain the presence or
absence of oil over a large sea area. A "laddeckeis frequently the most
economical method of surveying an area (see FigRre) provided that due attention
is paid to visibility, flight altitude, flight dutéon, fuel availability, and any other

advice the pilot may give. It is advisable to agam ladder search across the direction
of the prevailing wind to increase the chancesilddetection because floating oil has

a tendency to become aligned in long and narrovdreins parallel to the direction of
the wind.

Another consideration is the possibility of hazed dazzle off the sea which often
affects visibility. Depending on the position bétsun, it may prove more profitable
to fly a search pattern in the opposite directmihe one originally planned. Sun
glasses will give the observer some relief from styain caused by strong light and,
indeed, glasses with polarising lenses will acyi\assist the detection of oil at sea
under certain light conditions on account of thiagsation differences in light
reflectance off oil and off water.

The search altitude is generally determined byptleeailing visibility. In clear
weather, 500 metres (1500 feet) frequently prowdsetoptimum for maximising the
scanning area without losing visual resolution.wdwer, it will be necessary to drop
to half this height or lower in order to confirmyasightings of floating oil or to
analyse its appearance.

B2/98-08 1
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current

A
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Movement of oil from last known position (A) to predicted position 3 dayslater (B). Wind speeds of
25 knots and current speeds of 0.5 knots prevail in the directionsindicated. Arrow lengths represent
distances applicable to movement during 24 hours. A cross-wind ladder search over B is shown with
aflight path separation of 5 miles.

FigureB2.1: A Ladder Search Flight Plan
(source: ITOPF Technical Information Paper No. 1)

2.2 APPEARANCE OF OIL AT SEA

From the air it is very difficult to distinguish tveeen oil from oil spills and a variety
of other unrelated phenomena. These include:

cloud shadows

ripples on the sea surface

seaweed (seagrass) patches in shallow water
differences in the colour of two adjacent water seas
sewage discharges

It is necessary, therefore, to verify initial siigigs of suspected oil by overflying the
area at sufficiently low altitude to allow positiidentification.

Crude oils or fuel oils spilt at sea undergo mar&ledanges in appearance with the
passage of time in response to processes whidtnaren as "weathering". Most oils
spread laterally under the combined influence af/ly and surface tension, forming
continuous slicks of thick dark oil which graduathyn into irridescent or silvery
sheen at the edges. Some crude oils and heavgifsi@lre exceptionally viscous and
tend not to spread much but remain in rounded patshrrounded by little or no
sheen. Slicks are soon broken up into windrows &y 30 - 50 m apart and lying
roughly parallel to the wind direction. Spills@iude oil and some fuel oils rapidly

B2/98-08 2
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form water-in-oil emulsions which are often chaeaisted by a brown/orange colour
and a cohesive appearance ("chocolate mousse").

2.3 QUANTIFYING FLOATING OIL

An accurate assessment of the quantity of anybsiéoved at sea is virtually
impossible due to the difficulty of gauging theckmness and coverage of floating oil.
At best, a correct order of magnitude can be estichlay considering certain factors.
The gravity-assisted spread of spilt oil is quépid and most liquid oils will soon
reach an equilibrium thickness of about 0.1 mm attarised by a black or dark
brown appearance. Similarly, the colour of sheemhly indicates its thickness (see
Table B2.1).

Approximate | Approximate
Oil Type Appearance Thickness (X?,I/Em%
Qil sheen silvery >0.0001 mm | 0.1
Qil sheen irridescent (rainbow) >0.0003 mm 0.3
Crude and fud oil black/dark brown >0.1 mm 100.0
Water-in-oil emulsions | brown/orange >1 mm 1,000.0
(" mousse")

TableB2.1: A Guideto the Relation between the Appearance, Thickness and
Volume of Floating Oil

The figures in Table B2.1 show how important itasthe observer to distinguish
between sheen and thicker oil. Although sheen coagr a relatively large area of
sea surface it makes a negligible contributiorhtowolume of oil present.

A reliable estimate of water content in a "moussefot possible without laboratory
analysis but, accepting that figures of 50% to #0®otypical, approximate
calculations of oil quantities can be made givet thost typical floating "mousses”
are about 1mm thick. However, it should be emsrakthat the thickness of
"mousse" and other viscous oils is particularlyicifit to gauge because of their
limited spreading.

In order to estimate the amount of floating oikihecessary not only to gauge
thickness but also to determine the surface aréaeofarious types of oil pollution
observed. Accurate estimates are made more catgdidy the patchy incidence of
floating oil. In order to avoid distorted viewsstnecessary to look vertically down
on the oil when assessing its distribution. Bynesting the percentage coverage of
the oil type in question, the actual area coveeddtive to the total sea area affected
can be calculated from timed overflights at consspeed. Photographs will
sometimes allow the percentage of floating oil@éachlculated more accurately and
the use of images from a high resolution digitaheea (which could be transmitted
by e-mail to the EEAA's Central Operations Roomylgidoe particularly valuable.
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The following example illustrates the process dinesting oil quantities from aerial
reconnaissance.

"An aerial reconnaissance was flown at a constant speed of 150 knots. Crude oil
"mousse" and silver sheen were observed floating on the sea surface. It took 65
seconds to overfly the length of the slick and 35 seconds to overfly itswidth. The
per centage cover of "mousse” patches within the contaminated sea area was
estimated at 10% and the percentage cover of sheen was estimated at 90%."

Fromthisinformation it can be calculated that the length of the contaminated area
of sea measured is:

65 (seconds) x 150 (knots)
= 2.7 nauticafiles
3600 (seconds in one hour)

Smilarly, the width of the sea area measured is:

35 x 150
---------- = 1.5 nautical miles

This gives a total area of approximately 4 square miles (2.7 x 1.5) or 14 square
kilometres. The volume of "mousse" can be calculated as 10% (per centage
coverage) of 14 (square kilometres) x 1000 (approximate volume in m® per kn -
from Table B2.1), ie 1,400 m°. As 50 - 70% of this "mousse” would be water, the
volume of oil present would amount to approximately 420 - 700 m®. A similar
calculation for the volume of sheen is: 90% of 14 x 0.1 which is equivalent to
approximately 1.25 m® of oil: a reminder that although sheen coversa large sea
area it only contributes a minor contribution to the total volume of oil present.

24 RECOGNITION OF OIL ON SHORELINES

In cases of large spills the source of oil stranoledhe shoreline is obvious, but the
guestion of identification often arises when a $madount of oil is involved and
compensation is sought for damage or clean-up.costs

Accidental spills from oil rigs, pipelines and tan& can involve large volumes of
crude oil which is typically a black liquid wherefh. As the lighter components
evaporate, the viscosity increases and eventualydsidue of stranded oil assumes a
consistency more like tar or pitch.

At the same time, many crude oils are prone to tgkevater and form viscous water-
in-oil emulsions which are usually brown, red ocarge in colour. It should be noted
that, under a hot sun, stranded emulsions oftexasel water and revert to the
appearance of black oil.

Spills from ships can also involve fuel oil carrieither as cargo or bunker oil (ie the
ship's own fuel). Without chemical analysis it dsndifficult to distinguish between
heavy fuel oil and weathered crude oil, particylarhce fuel oil may also form stable
emulsions. After a tanker casualty, both typesilainay be washed ashore, either
separately or as a mixture.
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Most of the other refined petroleum products shipipebulk are relatively light and

are unlikely to persist very long when spilt be@aétheir rapid spreading and high
evaporation rates. Lubricating oils are relativielyolatile and are therefore an
exception; they can be identified by their resemé&dato car engine oil and a tendency
to form discrete lenses.

Discharges of bilge water from any vessel can tea&horeline pollution because of
the lubricating oils, greases, hydraulic fluids arlder waste oils which accumulate in
the bilges. The resulting oil mixture often arsveshore in the form of viscous
patches or tarry lumps. Other sources of tar la##gank washings from vessels
cleaning out their fuel tanks, or ballast watecharges from tankers not following
proper oil/water separation procedures. Tank weyshiypically contain high
concentrations of sludge and waxes which tend lidisoon contact with water, often
forming tar balls. Generally tar balls are versiséant to weathering processes but,
under a strong sun, they may melt down and becoare amenable to degradation.

Unless the contamination is very heavy, oil potinton the shoreline is seldom
uniform in either thickness or coverage. Windsy&gand currents cause oil to be
deposited ashore in streaks or patches rathemharcontinuous cover.

It should be noted that oil which initially coatsandy beach can soon be partly
covered with sand by wave action. Digging may abwae or several layers of oil
which have become covered by clean sand. Liqusdwith a low viscosity will soak
into sand to some extent depending on its grai siamposition and moisture
content: oil will penetrate dry, coarse graineddbes more deeply than fine grained
compact sandy beaches. If oil becomes buriedsamay beach it is protected from
wave action as well as from degradation processesalthe lack of oxygen.

2.5 QUANTIFYING OIL STRANDED ON SHORELINES

In order to organise shoreline clean-up in the most-effective and practical way it
is necessary to assess how much oil is presengjorea stretch of coastline. The
variable distribution of the oil can cause serieusrs unless the task of estimating
the quantity of stranded oil is approached wittecar

First, the overall extent of the contamination dtidae estimated and marked on a
large scale chart or map. In the case of a majtir an overflight by helicopter is
usually the most efficient and convenient way ahgy a general impression and
identifying the worst affected areas (a fixed-waiggraft generally travels too fast for
a good visual inspection at low altitude). Thdaeurveillance should be followed
up by spot checks on foot to confirm the findingshe aerial observation.

The second stage of quantifying stranded oil in@slselecting representative samples
of shoreline for a calculation of the amount ofg#sent. The sample chosen should
be small enough to allow an accurate estimatiasilafolume in a reasonable time,

yet large enough to be representative of the whlodgeline section which is similarly
affected. The exercise should be repeated onleath or section of shoreline where
the degree of coverage is different in order tddoup a composite picture.

In the example shown in Figure B2.2, the lengtbexich contaminated by oil is
measured or estimated to be 100 m and the width im. The oil thickness is
measured at 0.01 mm which would result in a tatatl@ume of 10 mi. However, a
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visual assessment of the total area of beach camaed is put at 70%, resulting in an
estimate of 7 rhof oil.

Length x Width x Depth = Volume

100m x 10m x 0.01m = 10m?
Coverage = 10m? x 70%

.*. Volume of oil on beach = 7m?

FigureB2.2: Calculation for Amount of Stranded Oil
(Source: Marine Pollution Control Unit, UK Department of Transport)
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3 OIL SLICK PREDICTION GUIDELINES

Whenever asignificant oil spill occurs at seathereis usualy an urgent need to predict
its movement and estimate whether or not shoreline pollutionis likely to occur. If so,
it is necessary to calcul ate the most likely point of impact.

To predict the movement of an oil dlick it is necessary to know:
1. wind speed and direction
2. current speed and direction

It is known that oil will travel downwind at 3% of the wind speed. Where there are
surface currents, an additional movement of the oil proportional to 100% of the
current speed will be superimposed on the effect of the wind-driven movement. Thus,
with the relevant nautical chart, a set of dividers and information on wind and current
speed and direction, it is possible to make rough predictions of oil slick movement by
drawing vector diagrams (see Figure B3.1). Closeto land, the strength and direction
of any tidal currents must be considered when predicting oil movement, whereas
further out to seathe contribution is less significant in view of the cyclical nature of
tidal movement.

The influence of wind
speed combined with
current speed results
in the movement of
oil from A to B.

Figure B3.1: Oil Slick M ovement Vector (Source: Marine Pollution Control Unit, UK)

Notes: Multiply speed of metre/second x 2 = speed in knots
1 minute of latitude = 1 nautical mile
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