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Impacts of Oil Development on Marine Birds and Mammals

Introduction

It is not possible to address the potential interactions between every project activity
and every component of the natural and human environment. Many of the interactions are
impossible, insignificant, or inconsequential. The EA focuses on important Valued
Ecosystem Components (VECs). Valued Ecosystem Components include rare or threatened
species or habitats; species or habitats t‘r;at are unique to an area, or are valued for their
aesthetic properties; and species that are harvested by people. All marine mammals and most
sea associated birds are VECs

It is important that the terminology used to describe potential impacts be clear and
easily understood. Words such as minor, moderate, and significant are subjective and their
meaning differs depending on the context in which they are used and the experience of the
reader. Therefore, precise definitions for the ranking of potential impacts have been used in
this EA. The following definitions have been used.

Major Impact - An impact is rated major if it is judged to result in a 10%, or
greater, change in the carrying capacity of the environment, size of an animal
population, size of a resource harvest or a commercial fishery, or in an attribute of
another VEC.

Moderate Impact - An impact is rated moderate if it is judged to result ina 1% to
10% change in the carrying capacity of the environment, size of an animal
population, size of a resource harvest or commercial fishery, or in an attribute of
another VEC.

. LGL Limited Page 1
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Minor Impact - An impact is rated minor if it is judged to result in a less than 1%
change in the carrying capacity of the environment, animal population size, resource
harvest or commercial fishery, or in an attribute of another VEC.

Negligible Impact - Negligible impacts are those that are judged to have essentially

no effects.
Regional Impact - A regional impact is an interaction that is judged to have an
impact at the regional level. For the purposes of this EA, the regions are defined as
(1) offshore waters of the Sea of Okhotsk (2) the entire nearshore area adjacent to the

offshore development and the onshore facilities.

Local Impact - A local impact is an interaction that is judged to have an impact at the
local level defined here as the areas within 1 to 10 km from project activities.

Sub-Local Impact - An interaction that is judged to have an impact on the
biophysical environment within one km of project activities.

Long-Term - Impacts that last for more than five years.

Medium-Term - Impacts that last for periods of one to five years.

Short-Term - Impacts that last for a period of less than one year.

The terms defined above can be combined, as appropriate, to define an impact. For

example, a potential impact can be rated positive, long-term, and regional. The most serious
impact (positive or negative) in this rating system is major, regional and long-term; the least

LGL Limited Page 2
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serious is negligible. These terms define the level of the potential impacts. However, it is
also necessary to define what level of impact constitutes a significant impact.

Not Significant Impact means that an impact is negligible or is minor, short-term,
and local or sub-local in nature, and

Significant Impact means that the impact rating is major or moderate or that it is
minor with a medium or long term and a regional impact.

Installation of Seabed Components and Underwater Construction

Underwater construction activities will be limited. All drilling and operations will be
done from one mobile arctic offshore drilling rig, the Molikpag. The Molikpag will be
installed on a berm rising 15 m from the bottom. It will be connected to a Floating Storage
and Offloading (FSO) system by a buried subsea pipeline. Installation and construction will

include:

. Suction dredging at a borrow site and transport of the material to the berm

site,

Construction of the berm,

Blasting to densify the berm,

Armouring the berm with rock,

Positioning the Molikpag on the berm and filling it with solid ballast,

Digging a 2 km long trench, laying pipe in the trench and then burying the

pipe,

] Installation of a riser and Single Anchor Leg Mooring (SALM) buoy at the
end of the pipeline, and

s, 3 S 0000, 5 e gn e e o
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] Mooring a storage tanker to the SALM and connecting it to the riser.

Most effects of construction on marine mammals would be related to effects of noise.
These are discussed later under Effects of Noise. The only construction related activity that

‘has the potential for interaction directly with birds and marine mammals is blasting.

Blasting

The core fill and upper berm material will be densified by blasting. Holes will be
drilled on a rectangular grid with centre to centre distances of 10'm. There will be 3 to 4
levels of explosives in each hole. Charges will be of 2.7 to 3.6 kg. Densification may
require several passes. ‘

Birds and marine mammals may be attracted to the area by fish killed during the first
densification pass and then killed or injured by explosions during subsequent densification
passes. Explosives can injure or kill fish. The strength of shock wave required to injure or
kill these animals varies greatly with type of fish. Fish without swim bladders are very

resistant to explosions, while fish with swim bladders are considerably more susceptible.

Fish near the bottom or near a bank will receive a larger impulse and sustain higher
mortality than those in open water. The fish kill from a given amount of explosive depends
on location, season, and many other factors. Fitch and Young (1948) observed and counted
dead fish resulting from detonation of "jet" shots of 9.1 kg each fired below the sea bottom.
They estimated mortality at 0.230 kg fish per kg of explosive. They noted that not all dead
fish were observed; some sank to the bottom. For larger shots averaging 30 kg of explosives
per shot, mortality was 0.47 kg fish/kg explosive. A series of 21 explosions of 114 to
545 kg each set at depths of 5 to 41 m in Chesapeake Bay killed at least _32,658 fish
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weighing 8,555+ kg (Coker and Hollis 1950). It is possible that only haif the kill was
recovered. They estimated mortality as 1.25 kg fish/kg explosive.

Young’s (1991) equations predict 90% survivability of fish in the 0.4 to 3.6 kg range
at distances of about 100 to 150 m from a single blast of 2.7 to 3.6 kg. Thus fish could be
killed within 100 to 150 m of the edge of the blasting area and injured within a larger area.

Effects on Birds

Sea associated birds that are close to an explosion can be injured or killed. Ata
given distance, injury or death is more likely for birds that are below the surface than for
those at the surface (Fitch and Young 1948; Yelverton et al. 1973). For birds at the surface,
there is apparently little or no risk of injury or death unless the birds are very close to the
explosion. Few cases of injury or death from explosions have been reported in the ornitho-
logical literature.

Fitch and Young (1948) documented the biological effects of marine seismic programs

weonr

involving 41%-73 kg high explosive charges. Seabirds were attracted to seismic vessels to
feed on fish killed by the explosions. Hockey (1979) observed gannets, cormorants, gulls
and terns attracted to fish killed by previous explosions. The gannets fed on these fish by

plunge diving, which would take them below the surface.

Effects on Marine Mammals

Intense shock waves, because of their high peak pressures and rapid changes in
pressure, can cause severe damage to animals. The most severe damage takes place at
boundaries between tissues of different density. Different velocities are imparted to tissues
of different densities, and this can physically disrupt the tissues. Gas-containing organs,
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particularly the lungs and gastrointestinal tract, are especially susceptible (Yelverton et al.
1973; Hill 1978). Lung injuries can include laceration and rupture of the alveoli and blood
vessels. This can lead to haemorrhage, creation of air embolisms, and breathing difficulties.
Intestinal walls can bruise or rupture, with subsequent haemorrhage and escape of gut
contents into the body cavity.

There are only a few published accounts of non-auditory damage to marine mammals
exposed to blast. These accounts provide no information about the strengths of blasts that
did and did not cause damage:

Fitch and Young (1948) reported that, on at least three occasions, California
Sea Lions were killed during seismic exploration using high explosives. In
contrast, Gray Whales "in the region of a blast were seemingly unaffected"
Charges in use during the study usually consisted of either 18-36 kg of high
explosive detonated "a few feet" underwater, or 9 kg detonated in the bottom
sediment.

Reiter (1981) reported without further details that there was evidence of
Northern Fur Seals and birds killed from concussion in the immediate area of
demolition when a grounded ship was broken up by about 454 kg of explosive.
Again, numbers and distances are unknown.

Northern Fur Seals have been killed by an 11.4 kg dynamite charge exploded
23 m away (H.F. Hanson 1954; cited in Wright 1982).

Chinese River Dolphins, Irrawaddy Dolphins, Finless Porpoises and dugongs
have been killed by explosions, usually involving use of sticks of dynamite to

LGL Limited
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catch fish (Leatherwood and Reeves 1989; Zhou Kaiya and Zhang Xingduan
1991; Baird et al. 1994).

Several workers have described procedures for calculating safe distances from

'explosions to marine mammals (Yelverton et al. 1973; Hill 1978; Yelverton 1981; Goertner

1982; Wright 1982; O’Keeffe and Young 1984; Young 1991).

According to the Hill (1978) method, based on Yelverton et al.’s (1973) data from
terrestrial mammals, no physical harm would be done to a marine mammal at impulses of 34
Pa.s or less which correspond to distances of >442 m from a 3.2 kg charge detonated at a
depth of 15 m if the animal were at depths <15 m. Based on the Yelverton/Hill procedure,
moderately severe injuries but no mortality would be expected at 44 m distance.

This procedure does not allow for any relationship between susceptibility and body
size. Yelverton (1981) produced new equations for computing safe distances for marine
mammals that considered the animal’s body mass:

50% Mortality In(I)=4.938 + 0.386 In(M)
1% Mortality In(T)=4.507 + 0.386 In(M)
No Injuries In(T)=3.888 + 0.386 In(M)

where 1 = impulse in Pas and m = body mass in kg. These equations and the other
methods are based on data. from submerged terrestrial mammals, and they may overstate the
severity of injuries to marine mammals adapted for life in the water. The direct applicability
of the equations to large marine mammals is particularly questionable, given that the largest
animals from which data are available are sheep.
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The original Yelverton/Hill procedure assumed that no injuries would occur at
impulses of 34 Pa.s or less. For a 3.2 kg charge detonated at a depth of 15 m, an impulse
of this magnitude or greater would occur at distances of 315 m or less at depths of 15 m.
Based on the Yelverton (1981) equations shown above, an impulse of this level would be safe
for a 3 or 4 kg marine mammal, i.e., even for newborn calves of the smallest dolphins in the
area. The safe level for a human swimmer near the surface is 14 Pa.s (Yelverton 1981).
This could be taken as the niégnitude of an absolutely safe impulse for marine mammals. An
impulse of this magnitude from a blast of 3.2 kg detonated at a depth of 15 m would occur at
a distance of 620 m at 15 m depth and 212 m at a depth of 1 m.

Young (1991) presents a different set of equations, in his case to compute the safe
distance for marine mammals given a depth of blast of 200 ft (61 m):

A
Porpoise Calf R = 578 W02
Porpoise Adult R = 434 W02
20 ft Whale R = 327 W2

In these equations, R = the distance in feet from blast to the mammal, and Wy is the weight
of the explosive in pounds.‘ Young also provides the following equation describing the safe
range for a human diver at a depth of 50 ft (15 m) and a blast depth of 100 ft (30 m):

Human swimmer R = 3800 W

Units and definitions are as above. For a diver weighing 180 Ib (82 kg), the predicted safe
range from a 3.2 kg charge would be 1646 m.

When the explosion is near a hard (e.g., rock) bottom, shock waves may attenuate
less rapidly than in open water. Hill (1978) and Wright (1982) suggest that calculated lethal
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ranges or safe distances should be doubled in these circumstances to ensure a conservative

safety margin.

The possibility of blast damage to the auditory system is of special concern because
the hearing apparatus is adapted to transmit pressure to the inner ear, and the inner ear is
sensitive to slight changes in pressure. There is no specific information about the levels of
blast necessary to cause temporary or permanent hearing damage in any marine mammal.
However, there is some limited information indicating that marine mammal hearing systems
are subject to blast damage. This section is taken largely from Richardson et al. (1995a).

Lien et al. (1993) found that Humpback Whales remained in an area where there were
repeated large underwater detonations. Two beached humpbacks had damaged auditory
organs, consistent with the types of damage caused by explosions (Ketten et al. 1993). It is

not known how close they may have been to the explosions.

Bohne et al. (1985, 1986) found that the inner ears of 5 of 11 Weddell Seals that they
examined showed evidence of previous damage. The type of damage observed was
consistent with exposure to high noise levels. Numerous explosive charges had been deton-
ated in the area the previous summer. There was suspicion but no proof that the auditory

damage was caused by those explosions.

The auditory effects of the seal bombs thrown near dolphins during some tuna fishing
have not been reported. A similar device killed a human diver when it exploded 15-30 cm
from his head (Hirsch and Ommaya 1972). Myrick et al. (1990) concluded that one seal
bomb will cause injury when detonated within 0.5-0.6 m of a dolphin. They estimated a safe
standoff distance of 4 m or slightly more, depending on explosive type and depth. These

conclusions were based partly on tests with dolphin carcasses.

LGL Limited Page 9
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In humans, prolonged or repeated exposure to high sound levels can accelerate the
normal process of gradual hearing deterioration with increasing age (Kryter 1985). This
deterioration is a permanent threshold shift (PTS). In addition, temporary increases in
threshold occur during and shortly after exposure to high noise levels. This temporary
threshold shift (TTS) can last from a few minutes to hours or days. Brief exposure to
extremely high sound levels, such as those from nearby explosions, can cause discomfort,
non-auditory sensory effects, and immediate onset of permanent hearing iniﬁairment.

There is no specific information about whether marine mammals are subject to
analogous permanent hearing impairment after prolonged or brief exposure to intense sounds
either underwater or in the air. It is also not known whether high sound levels cause
"discomfort" or non-auditory effects in marine mammals. Thus, any discussion of the radii
around explosion sites at which these effects might occur in marine mammals is speculative.
It is based almost entirely on analogies with man and other terrestrial mammals, for the most
part listening in air rather than underwater. Given the special adaptations of the hearing
apparatus of marine mammals, it is uncertain whether information derived from humans or
other terrestrial mammals is applicable to marine mammals. Uncertainty about sound
conduction paths from water to the inner ears of some marine mammals confounds any

assessment of this matter.

In humans, a sound that is about 155 dB above the normal threshold level is high
enough to cause some immediate damage and permanent threshold shift (Kryter 1985:272).
The hearing thresholds of Baleen Whales are not known. It is reasonable to assume that, at
the frequencies of best hearing, they would be no lower than the typical 1/3-octave ambient
noise level on a calm day in the absence of man-made noise, e.g., ~50 dB near 100 Hz. If
so, and if the "155 dB above threshold" assumption applies, then the received level would
need to be above about 205 dB re 1 uPa in order to cause immediate hearing damage. In the
case of Toothed Whales, hearing thresholds at 1000 Hz are about 83-102 dB, depending on
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species. If the "155 Db above threshold" assumption applies, their "immediate damage"
threshold would be 238 dB re 1 uPa or above. A level of 238+ dB would be found only
within 100 m of a 3.2-kg explosion. At such close distances, non-auditory damage is also

possible.

Any interpretation of this information is highly speculative. We assume that the
hearing abilities of Baleen and Toothed Whales are very unlikely to be harmed by received
pulse levels up to 200 dB and 220 dB re 1 uPa, respectively. These are probably

conservative values.

Impacts

Sea Associated Birds: Yelverton (1981) computed underwater blast criteria for
birds on the surface and underwater based on earlier work (Yelverton et al. 1973). Based on
these calculations the safe distance for birds would be 8 m for birds on the surface, 119 m
for birds at 1 m, and 262 m for birds at 15 m depth (Table 1). These distances must be
added to the 82 m diameter area within which blasting will occur. Some birds within these
ranges are likely to be killed by the blasts, especially if fish killed by the first pass attracts
more birds to the area. Impacts are likely to be minor to moderate, sub-local and of short
duration and could be significant if large numbers of birds are attracted to the area.

Sea associated birds are not likely to be disturbed sufficiently by the explosions to
cause them to leave the area. Even if they were displaced, the effects on individuals and
populations would be negligible, given the natural mobility of foraging seabirds, the large
extent of the potential for_aging area, and the short-term nature of the planned berm
densification. Also, any displacement that does occur would have the positive effect of
reducing the potential for blast injury.

LGL Limited Page 11
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Table 1. Impulses and corresponding distances from a blast of 3.2 kg detonated at 15 m
depth for birds at the surface, 1 m and 15 m depth that would cause various
levels of mortality. Computations are based on Yelverton’s (1981) criteria for
injury in Pa.sec. Distances from the blast at which impulses of the indicated
magnitudes would occur were computed from equations provided by Yelverton
et al. (1973) for a blast in mid water. N/A means that an impulse of this
magnitude will not reach the surface.

On Surface Underwater
Impulse |Dist.| Impulse| Dist.(m) at
(Pa.sec) | (m) | (Pa.sec) depth
Im | 15m |Comments

896-1034 IN/A| 310 25 35 |50% mortality, survivors seriously injured and
would die.

690-827 |N/A| 248 32 44  |Mortality threshold, survivors had injuries, but
'would live.

276-414 |N/A| 138 54 202 |No mortality, slight blast injury.

- N/A| 69 96 113 |Low probability of lung injury.
207 8 41 119 | 262 |Safe level no injury.

Marine Mammals: Safe ranges for marine mammals can be computed in a number
of different ways. The magnitudes of impulses causing no damage and 1% mortality of

marine mammals, and the corresponding distances from blasts of various sizes, are shown
Table 2. The data used by Yelverton (1981) to derive the equation with which we computed

these values did not include large mammals. Therefore, we did not use the equation to

estimate safe ranges for animals > 1000 kg in weight. Impulse criteria for animals weighing

1000 kg were assumed to apply to all larger mammals. The distances from the blast at

which impulses of the indicated magnitudes would occur were computed from equations
provided by Yelverton et al. (1973) for a blast in mid water. The proposed blasts will be on

LGL Limited
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the berm and so will be on the bottom but in mid water. We have used these equations to
approximate impulses at various distances from the blast. '

Table 2. Impulses and horizontal distance from a 3.2 kg charge expected to cause no
injury and 1% mortality to marine mammals at depths of 15 and 30 m,
assuming that charges are detonated at a depth of 15 m. Impulses were
computed according to Yelverton’s (1981) equations. The distances from the
blast at which impulses of the indicated magnitudes would occur were
computed from equations provided by Yelverton et al. (1973).

No Injury 1% Mortality
Weight Distance (m) at Distance (m) at
, Depth Depth
&g Pa.s {15 m 30m Pa.s|15m 30m
Baleen, Sperm & >>1,0( 702 16 <5 1304 9 <5
. Killer 00
2 Steller’s Sea Lion 800 | 644 18 13 1197 10 <5
& (male)
} Bearded Seal 300 |441| 25 24 |819| 14 <5
ﬁ. Bottlenose Dolphin 200 | 377 29 29 701 15 <5
= Dall’s Porpoise 220 | 391 28 28 727 15 <5
% Spotted Seal 100 | 289 38 40 536 20 17
Ringed Seal 75 258 43 45 480 23 21
Calves
Baleen & Sperm 1,000+ | 702 16 <5 1304 9 <5
Pilot Whale 80 265 42 43 492 23 20
Bottlenose Dolphin 11 123 88 95 229 48 50
Ringed Seal 5.5 94 116 122 175 62 67
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Safe ranges for marine mammals computed according to Young’s (1991) formulae for
a 3.2 kg charge would be:

Porpoise Calf 304 m
Porpoise Adult 228 m

20 ft Whale . 172 m

We will use the safe ranges determined using Young’s (1991) equations, which are much
more conservative than those of Yelverton (1981).

For marine mammals, there are no established criteria for predicting the range within
which hearing damage might occur as a result of exposure of marine mammals to impulse
noise. Based on extrapolation from humans and other evidence, it is very unlikely that
hearing damage could occur at received levels below 200 dB re 1 uPa. At least in Toothed
Whales, the threshold for hearing damage likely exceeds 220 dB. Peak levels of 200 and
220 dB would occur within the following distances from charges of the indicated sizes.

Charge (kg)-> 1.8-4.6
200 dB 3,000 m
220 dB 300 m

The actual threshold for bearing damage may be above 220 dB in both Toothed and Baleen
Whales, in which case the safe distance would be less than 300 m from the source.

Marine mammals could be injured or killed if they were within the safe ranges shown
on Table 2. Hearing damage could occur if they are within about 300 m of the source.
Impacts would depend on the numbers of animals in the area at the time of the blast. The
seals tend not to travel in large groups when at sea, but could concentrate at the blast site, if
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attracted by fish kills from previous blasts. Killer Whales, Dalls Porpoises, White Whales
and migrating Gray Whales travel in large groups. Thus, there is the potential for blasting to
impact large numbers of animals. Impacts on marine mammals could range from minor to
major, sub-local, short term and not significant to significant, depending on numbers
involved. The remnant population of Gray Whales which inhabits this area is small and
endangered and mortality of one of more of these whales would constitute a significant

impact.

Effects of noise associated with blasting and other construction noises are dealt with

in the noise section below.
Mitigation

Effects of explosives on marine mammals could be mitigated by conducting the
blasting during the daytime, scanning the area visually to detect the presence of seabirds and
marine mammals, and delaying the explosions if any were seen. Detonations should be
delayed if marine mammals are detected in the area and, especially, if there is a possibility
that some of themn might be within 400 m of the blast site. Migrating Gray Whales and some
of the smaller cetaceans tend to travel in groups, in some cases leaping out of the water,
enhancing their detectability. The scans should be done from a work boat by an experienced
observer, assisted by other people on watch. It is probably desirable to detonate a few small
(5-g) charges at the start of each pass to provide a "warning" to any animals in the area.
However, the advisability of using small warning charges is open to debate, on the basis that
some seals and dolphins may be attracted to the sites of small explosions if the dolphins have
learned to associated blast noise with fish kill.
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If birds or marine mammals are attracted to the site by dead or injured fish, the next
pass should be delayed until these fish have been consumed and marine mammals have
vacated the area.

Insofar as possible, blasting should be avoided at night and in poor visibility (visibility
less than 1 mile). However, if a blasting is done during daytime and no marine mammals
are seen, it would be reasonably safe to continue blasting into a period of poor visibility or
darkness. Once a pass has begun, it is assumed that most marine mammals in the area

would avoid the area.

These mitigation measures should reduce impacts of blasting on marine mammals and
sea associated birds to negligible.

Other Construction Activities

Dredging and laying pipe will cause an increase in sediment in the water. When
underwater, marine mammals rely more on sound than sight to obtain information about their
environment. A temporary increase in sediment loads in the water is likely to have
negligible impacts on marine mammals and would not interact with sea associated birds.

Most impacts of construction are related to noise which is dealt with below in the

section "Effects of Noise".
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Impacts of Oil Development on Marine Birds and Mammals

Drilling and Operations

Presence of Structures

A berm will be built to support the mobile arctic offshore drilling rig. It will rise to
a height of 15 m off the seafloor and have an effective top diameter of 84 m. The slope
ratio of the sides will be 5:1. The top and sides will be armoured with rocks of various
sizes. Because the rocks will be of various sizes, the berm will function as a well designed
artificial reef.

A mobile arctic offshore drilling rig, the Molikpag, which will also be the production
platform will rest on the berm. A 2 km trenched pipeline will connect the Molikpag with the
FSO. There will be a riser at the end of the pipeline where a single anchor leg mooring
(SALM) buoy anchored to seafloor with multiple piles will be located. A 120,000 to
140,000 DWT storage tanker will be moored to the SALM. All drilling will be done from
the Molikpag, and wellheads will be located within the Molikpag.

Generally, anything that adds to the relief and/or structural diversity of soft bottom
marine habitats will attract fish (Polovina 1991). The armoured berm production structures,
mounds of cement and debris will create artificial reefs that will be colonized by epifaunal
animals and will attract fish (Stanley and Wilson 1990; Dustan et al. 1991; Black et al.
1994). Pelagic fish are also attracted to the structures but are geperally found around and
near structures and not within them (Gallaway et al. 1981). The fish community found
within, very near and around offshore oil and gas structures, to some extent, depends on the
nature of the structure (Stanley and Wilson 1991). Studies conducted in the North Sea have
shown that cod, haddock and other commercially important species are attracted to and
concentrate around production facilities (Picken and McIntyre 1989). The most significant
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Impacts of Oil Development on Marine Birds and Mammals

structure on the bottom will be the armoured berm. It will be particularly attractive to fish if
the surface is colonized by seaweed, which is likely.

The presence of fish is likely to attract fish-eating marine mammals. These include
most of the pinnipeds and small cetaceans. This potential attraction, in some cases, may not
be counterbalanced by effects of noise. As shown below, marine mammals habituate to noise
and some species are almost totally oblivious to noise when feeding, to the point where it is
difficult if not impossible, to scare them away with noise. Thué, marine mammals may be
attracted to the production facilities by the presence of fish. Impacts are likely to be
negligible.

Migrating birds nearing the end of their migration could be attracted to the drilling
platforms and supply boats. In the past, some concern has been expressed that birds nearing
the end of their migration could land on structures and die of exhaustion and lack of food
and water, and that if the structures had not been present, the birds would have made a
landfall.

The Buccaneer oil and gas field is 45 km offshore of the northeastern Gulf of Mexico
and within a major migration corridor used by birds migrating across the Gulf of Mexico.
Northbound birds which had died of exhaustion were found on the platforms during spring
migration (Aumann 1980). The author points out that if the structures had not been present
the birds may have made it to land in one hour, but could have died on arrival or before
reaching land. Fall migrants were not found on the Buccaneer platforms which were near
the start of the autumn trans-Gulf flights. There are very many platforms in the Gulf of

Mexico.
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Although birds are known to make similar migrations to and from the north coast of
the Okhotsk Sea from Sakhalin Island, there will be only one production platform and one
FSO present offshore. Thus, impacts on migratory birds should be negligible.

Gulls and terns are known to make extensive use of offshore structures for resting and
feeding (Aumann 1980). However, many ships can be found on the Sea of Okhotsk, and
many of these are more attractive to seabirds because they provide potential food in the form
of fish refuse. The passive use of structures by resting gulls and terns would have negligible
effects on the birds.

Overall, impacts on marine and terrestrial birds caused by the presence of structures
should be negligible.

Lights and Beacons

The Molikpag, storage tanker, shuttle tankers and supply ships will carry navigation
lights and warning lights. Working areas will be illuminated with floodlights. The helideck
on the Molikpaq will be lit and probably have omnidirectional guidance lights.

Nighi-migrating birds are attracted to light sources during foggy or overcast
conditions and may collide with structures (Avery et al. 1978) or be incinerated by the flare
(Bourne 1979; Sage 1979). These types of collisions are infrequent. There are no
quantitative data describing the frequency of collisions. Because small numbers of birds
would be involved, these collisions would have negligible impact on bird populations.
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Discharge of Muds and Cuttings

The Molikpaq is designed to drill up to 32 Qvells at depths of 6,100 m and angles of
up to 65°. Drilling fluids are used for lubrication within the well while drilling. Only
generic water based drilling fluids and authorized additives will be discharged. The generic
drilling fluid types, ?uuhgs and components (specialty additives) authorized for discharge
will be consistent with those approved in the US EPA Cook Inlet Permit No. AKG285000
and/or those on the Paris Convention ’List of Substances/Preparations Used and Discharged
Offshore’.

Water-based, glycol-based, and low toxicity oil-based drilling muds are of relatively
low toxicity (Addy et al. 1984; GESAMP 1993; Hinwood et al. 1994). Their 96 h LC50’s

to a variety of fish and invertebrates are in the >1,000 to 100,000+ ppm range (Table 3).

Table 3. Acute toxicity of various types of drilling muds.

Mud Type 96 h LC50 Reference

Low-toxicity Oil 2,000->90,000 [GESAMP 1993

Glycol 6,300-9,500 |ANCO Product
Sheet

Gel Seawater ~100,000 |Thomas et al. 1984

PHPA 10,000 - Thomas et al. 1984

polymer/seawater 100,000+

Diesel oil <100 ppm GESAMP 1993

This is in contrast to the diesel oil based muds which were used in the past and were highly
toxic. Much of the literature dealing with effects of muds and cuttings is based on the use of
diesel oil based muds.
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Gel/water-based mhds are relatively non toxic (Table 4). The mud components are
mixed with water prior to use. Concentrations of these individual components in water-based
drilling mud approximate their 96 h LC50 values to rainbow trout. This type of water-based
mud has 96 h LC50s for fish and invertebrates that are in the 100,000 ppm (10%) range

‘(Thomas et al. 1984).

Table 4. Typical use and toxicity of components in gel/watcr—base&' drilling muds.

Usage Toxicity!
Mud Component @) mt/well &N
Bentonite 57-114 36-71 50
Caustic soda 0.7-1.4 0.4-0.9 0.1
Soda ash 0.7-1.4 0.4-0.9 -
Barite 228-342 143-214 100

1 96 h LC50 for rainbow trout (from Mobil 1985).

Components of PHPA polymer/water-based muds are shown in Table 5. Typical 96-h
LC50 values for fish and invertebrates exposed to polymer-based muds are a maximum of
10,000 ppm and extend to the hundreds of thousands ppm range (Thomas et al. 1984). They
are slightly more toxic than the gel/seawater-based muds. Dilutions to non-toxic levels will
occur close to the discharge point.
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Table 5. Typical use of components in PHPA polymer/water-based muds.
Usage
Mud Component |(g/l) (mt/well)
Barite as required '
DF-VIS 2.9 2.6
Caustic Soda 4.3 3.9
Soda Ash 0.7 0.6
Sodium as required
Bicarbonate
FLR 100 5.7 5.1
Techniflo 15.7 5.1
Sodium Sulphite [0.7 0.6
Techniguard 7000 (1.1 1.0
$S-100 11.4 10.3
Heavy Metal Contamination

Drilling muds and/or the cuttings can contain heavy metals. The kinds and quantities

of metals released can be quite variable depending on the composition of the mud and the

cuttings. In the Guif of Mexico, contamination by heavy metals was limited to an area
within 100 m of the production platforms (Wheeler et al. 1980). However, Wheeler et al.

(1980) believed that some trace elements that they found could have been deposited by
produced water rather than by cuttings. The field had been in operation for 20 years at the

time of sampling.
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High concentrations of heavy metals are toxic, do bio-accumulate, can be passed
through the food chain, and have harmful effects on marine biota (lforsmer and Wittmann
1983). However, the uptake of metals by marine animals depends on the bio-availability of
the metals. Bio-availability is generally low when metals are absorbed onto particles or
complexed with organic molecules (Forstner and Wittmann 1983; Leland and Kuwabara
1985; Hinwood et al. 1994). This generally happens in natural waters and total
concentrations do not always reflect the availability of metals to animals (Forstner and
Wittmann 1983). In addition, drilling activities are unlikely to produce concentrations of
heavy metals that are harmful to marine animals (Neff et al. 1980 in Hinwood et al. 1994).

f jon of E

Most of the data on the fate and effects of drilling muds was generated in the North
Sea. There diesel-based or low toxicity-based muds were used. Oil based muds will not be
used in the present development area, however, a review of the fate of the oil based muds

can yield some information on the zone of influence of drilling muds and cuttings.

Data collected from over 380 sites where single wells were drilled in the North Sea
indicate that contamination occurs along the axis of the prevailing current (GESAMP 1993).
Theoretically, minor biological effects from single wells could be noted up to 1 km from a
» single well and oil could be present at distances of 1 to 8 km from the well, depending on
prevailing currents (GESAMP 1993).

In areas of the North Sea, sediments initially contaminated with up to 4,300 ppm of
diesel oil-based mud from muitiple wells showed ‘partial recovery of the benthos one to two
years after cessation of drilling (Mair et al. 1987; GESAMP 1993). A summary of the data
collected in the North Sea indicates that biological effects and contamination from single
wells may not last beyond one season of winter storms (GESAMP 1993). Dustan et al.
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(1991) examined individual exploratory drill sites off the Florida Keys and found no cuttings
pile near seven exploration wells drilled in 20 to 50 m of water 2 to 30 years previously.
The authors found no drill cuttings mounds at all seven sites that they examined. The
authors concluded that with modern technology and anti-dumping regulations, exploratory
drilling could probably be accomplished without leaving a trace. They caution that these
results cannot be extrapolated to the effects of production wells.

In the North Sea, cuttings from 5 wells discharged at one location contaminated with
low-toxicity oil-based muds produced only limited effects on the benthos; biological effects
were noted only in the immediate vicinity of the platform, were comparatively weak at
250 m and undetectable at 750 m from the platform (Addy et al. 1984).

Davies et al. (1984) examined the distribution of muds and cuttings around nine
production platforms where multiple wells were drilled mostly using diesel-based muds.
There was a large pile of cuttings around the platform and hydrocarbon concentrations 1000
times background or more to 250 m from the platform. The concentration gradient was very
steep and background levels were reached 2,000 to 3,000 m from the platform. Biological
effects on the benthos were noted to distances of to 1,000 m. These zones of effect are
elliptical in shape with the distances noted above representing maximum distances
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Mitigatio

Mitigation measures that have been built into the project design include the use of

low-toxicity water-based drilling mud and recovery and recycling of the mud.

Drilling mud will be recycled and reused. Sand and drill cuttings will be separated
from the mud and disposed of over the side and below the water surface. Some mud will
remain on the disposed cuttings and in the water used in the process.

The use and discharge of drilling fluids, cuttings, and other effluents will comply with
and be consistent with: ‘

° past drilling discharge experiments in the Sakhalin Region,

] U.S. Environmental Protection Agency (EPA) Oil and Gas Offshore Effluent
Guidelines (40 CFR Part 435),

. Paris Commission "Guidelines Regarding Harmonization of Procedures of
Approval, Evaluation and Testing of Offshore Chemicals and Drilling Muds,
and

L4 Accepted good industry practice.

The continuation of the experimental discharge, in combination with intensive
environmental monitoring will allow a more complete evaluation of discharge impacts on the

Sakhalin environment.

The best available and well proven processing equipment will be utilized on the
Molikpag to insure that these conditions can be met, and training and awareness programs
will be implemented to maximize the utility of the protocol.
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For all drilling fluid systems, additives, and other chemicals proposed for discharge
from the rig, a chemical inventory will be kept. All chemicals used and discharged during
drilling, well completion or treatment will be approved in advance by Russian authorities.
Approval of chemicals for discharge will be based on evidence of their low potential for

“harmful effects. Data on the chemical will be submitted in advaxllce in order to obtain

discharge approval.

The discharge of drilling fluids containing any additive (or component) not permitted
under the above legislation shall require authorization from the Sakhalin Island Ecological
Committee prior to discharge. Discharge approval for additional chemicals will be based on
toxicity and fate consistent with the Paris Commission Guidelines.

Discharge of Produced Water

Oil bearing formations usually contain water as well as oil. Gas and/or water are
injected into wells to maintain reservoir pressure and to enhance the recovery of oil.
Preliminary development plans call for gas injection to be followed by water injection.
Water injection will be up to 8.12 million t/yr (140,000 B/D). The injection water will be
filtered and an oxygen scavenger added. A membrane sulphate removal system may be used
to remove sulphate from the injection water.

Formation water and injection water will be recovered with the oil and gas. This
produced water will be separated from the oil in a hydro-cyclone. The oil will be returned
to the oil processing cycle and the water will be passed through a precipitator for polishing
and degassing. The water will then be discharged at a depth of 7 m below the surface. The
produced water will be processed such that the average monthly concentration of
hydrocarbons is 40 mg/1 or less. Monitoring will be conducted to ensure that this oil in
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water concentration is not exceeded. The average produced water discharge rate from the
Molikpaq for the first 10 years will be approximately than 800 m®/day and produced water
output for each year is estimated to be:

Year 1 < 80 m’D
Year 2 < 160 m*/D
Year 3 < 160 m’/D
Year 4 < 160 m*/D
Year § < 160 m*/D
Year 6 < 160 m*/D
Year 7 < 160 m*D
Year 8 < 1120 m*/D
Year 9 < 2400 m*/D
Year 10 < 4000 m*/D
Zone of Influence

The reservoir temperature is about 60°C. The produced water will be less dense than
the receiving seawater and, if discharged at the surface, would form a plume at the sea
surface. To ephance dispersion of the produced water, it will be discharged 7 m below the
sea surface. When discharged at these depths, the plume will tend to rise, but in so doing, it
will be mixed with the receiving water so that the temperature approaches that of the
receiving water within a few 10’s of metres of the discharge (Black et al. 1994).

Modelling done for the Hibernia (off Newfoundland) development scenario for
discharge above the thermocline, predicted dilution by a factor of 170 near the discharge, by
a factor of 1,000 at a distance of 500 m and 10,000 at 5 km downstream (Mobil 1985). It
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(PAHs). All but the PAHs, evaporate quickly and pose only a very localized threat to
marine organisms (Black et al. 1994). The PAHSs are more persistent and are probably
responsible for biological effects near produced water outfalls (Black et al. 1994). Some of
the chemicals added to the injection water are toxic, however, there is little information on
their, concentrations in produced water (Black et al. 1994). ‘

| Produced water is generally considered to be non-hazardous with 96 h-LC50 values
. for invertebrates and fish of 1,000 to > 10,000 ppm (GESAMP 1993). Acute toxicity is

unlikely at dilutions of 100 fold (Sommerville et al. 1987). As shown above, dilutions of
100 fold will occur near the discharge point.

The concentrations of toxic chemicals, that originate in the formation, in most
produced waters are less than the 96 h LC50 levels for most species and are not of
ecotoxicological concern, so there should be no acute toxicity beyond a few 10’s of meters of
the discharge (Sommerville et al. 1987; GESAMP 1993).

A few ml of oil on the plumage of a seabird will cause death within a few days
(Peakall et al. 1987). Seabirds survive external oiling with 0.1 ml of oil, but show decreased
reproductive success (Butler et al. 1988). OQily water will be treated before discharge.
Concentrations of oil in the discharge will average 40 mg/l (ppm). Dilution by a factor of
1,000 would occur within 50 m downstream of the discharge (Sommerville et al. 1987). In
addition the oily water will be discharged below the surface. Thus, it is very unlikely that
birds at the surface will contact enough oil to cause direct effects on themselves or on their
reproductive success.

Most of the marine mammals of the Sakhalin Island region rely on blubber rather than
fur for insulation; thus, they can withstand some degree of external oiling with no serious
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damage (Richardson et al. 1989). The quantities of oil causing sublethal effects are greater
than those resulting from discharge of produced water.

Chronic releases of oily water are likely to have negligible impacts on birds and

marine mammals

Discharge of Other Fluids and Solids

Well Completion and Treatment fluids

Components of well completion and treatment fluid should be approved in advance for
discharge. In addition, the following regulations will apply:

Monitoring

Requirements
Effluent Discharge |Measurement |Sample Reported Value(s)
Characteristics  |Limitation [Frequency Type/Method
Volume No limit Monthly Estimate Monthly Average
Toxic substances [No discharge {Chemical Record of Chemicals |Material Tracking
and/or chemicals Inventory and their disposition |Logs
not approved for
discharge
Free oil No discharge |Daily Visual observation

of receiving water
Number of sheens
observed

Completion, packer and workover fluids are pumped into the well after drilling to

prepare the well for production. Workover fluids are similar in composition to completion
fluids. About 200 m® of fluids containing about 0.7 tons of calcium chloride as well as

LGL Limited

Page 31




"
3

Impacts of Oil Development on Marine Birds and Mammals

The Molikpag will not have internal storage for oil, oil will be pumped to the FSO.
The FSO and shuttle tankers will have independent ballast tanks, so there will be no
possibility of oil-contaminated ballast water being discharged over the side.

Impacts of this uncontaminated cooling and ballast water should have negligible
impacts on marine mammals and birds.

Deck Drainage

The Molikpag will have three separate drainage systems.

1. Drainage from the drill floor, mud pump room, drill cellars, and driiling
cuttings will be routed to a hazardous drain and discharged over the side

2. Oily drains will be routed to and oil/water separator and the oil will be burned
in the flare boom and water discharged over the side. There will be separate
drains from equipment catchment trays that will be routed to a slop oil tank
and then to the oil/water separator.

3. Non-hazardous ’clean’ drains that will discharge over the side.

No free oil will be discharged.

Effects of discharge of deck drainage should be similar to that of discharge of
produced water and this should result in negligible impacts on marine mammals and birds.
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Sanitary and Domestic Waste

The Molikpag will have accommodation for 105 people. Grey and black water will
be routed to a sewage treatment plant where it will undergo grinding, aeration, recycling and

“settling. The supernatant liquid will undergo Ultra Violet sterilization prior to being

discharged. The sludge will be burned in and incinerator.

Discharged sterilized treated sewage will be quickly diluted. It should have negligible
impact on marine mammals and seabirds.

Garbage and Other Waste

Solid type process waste will be packaged and shipped to shore and so, will not
interact with marine mammals or birds.

hronic Spi mall en

Fuel and other chemicals will be transported by supply boat from onshore facilities to
the Molikpag. There could be routine spillage or small accidental spills of these materials
while they are in transit, during transfer to the Molikpaq, or while they are stored on the

Molikpag.

Small oil spills could occur because of human error during production, during transfer
to the FSO or the shuttle tanker, a pipeline leak, malfunction of the oil/water separator,
misdirection of oil waste to direct discharge, or any number of other means. Most of these
spills would be small and could be dealt with on site.
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‘When warned of a threat, personnel on the FSO will perform a controlled disconnect.
All sub-sea facilities, including the pipeline will be shutdown. Little, if any, crude oil would
be released during a controlled disconnect. However, if an emergency disconnect is
required, there would be an emergency shutdown and a loss of crude oil.

Impacts.--As shown in the ’Effects of Oil’ section below, marine mammals usually
sustain little serious damage from large sl;ﬂls. Impacts of small spills on marine mammals
are likely to be negligible.

Impacts of oil spills on birds are often unrelated to the size of the spill. (see "Effects
of Oil” below). Large spills can kill few birds and small spills can kill many birds.
Mortality depends on the kinds of birds present and their numbers. If large numbers of
seabirds or waterfowl are present at the time of a small spill and are oiled, then large
numbers could be killed. Impacts on seabirds could be minor to moderate, sub-local and
short-term to medium term and, thus, significant.

Mitigation.—All crude oil transfers, fuel, chemical and waste handling activities will
be carried out in a manner designed to minimize or eliminate chronic inputs and accidents.
An Environmental Protection Plan will provide details of safe crude oil transfer, and fuel,
chemical, and ivaste bandling and storage procedures. Workers will be trained in these
proper procedures.

Shutdown systems and routines will minimize environmental effects from accidental
damage to the Molikpag and FSO by isolating systems and equipment. Shutdown routines
will be developed in the detailed design phase.

The Molikpag will be equipped with appropriate accidental oil spill equipment and
supplies. - This material will be sufficient to deal with small accidental releases. The UPCO
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will ensure that rig supervisors and personnel are trained in spill response and are familiar
with the requirements of the emergency plans for small spills. Rapid and effective
deployment of oil spill response measures could reduce impacts on seabirds.

Spills of Other Material

The Molikpag will have storage facilities for:

2,000 m? barite and cement
390 m® mud in tanks

70 m® drill water

5,000 m® fuel

500 m* potable water

iS00 B 3 (En (=m e

2,200 t pipe and casing

In addition, oxygen scavengers, BOP fluid, drilling mud additives and many other
chemicals used in drilling operations could be accidentally spilled. Spills of other materials
that do not contain hydrocarbons are likely to have negligible impacts on marine birds and
mammals

Effects of Noise

Marine animals, particularly mammals, are very dependent upon the underwater
acoustic environment. Thus, there is concern about potential negative effects caused by the
introduction of man-made noise into the marine environment. The reactions of marine
animals to underwater noise can be variable and depend on the characteristics of the noise
source, the species involved, and the behavior of the animal at the time of disturbance.
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Because underwater noise propagates for long distances, the potential zone of influence
around a particular vessel can be many tens of km in radius. The zone of influence of
underwater noise includes the development/production area, shipping routes between the
supply base and the drilling/production rig, and the route that the helicopters will fly between

"the airport and the Molikpag.

In this section, information on the reactions of marine animals to noises of the kind‘
that will be associated with the development and operation of an oil field will be used to
make impact predictions. This section is lengthy because the subject matter is complicated.
Reactions of marine animals to underwater noise are extremely variable. Thus, much
background material must be evaluated and presented in order to justify impact predictions.

The sea is a naturally noisy environment. Natural ambient noise is often related to
sea state. Ambient noise tends to increase with increasing wind speed and wave height

(Table 6). In many areas, shipping is a major contributor to ambient noise.
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Construction

Stationary dredges may cause limited avoidance of the area by marine mammals.
‘White Whales approached within 400 m of stationary dredges (Ford 1977; Fraker 1977a,b).
Bowhead Whales approached within 800 m of the site of construction for an artificial island
where a suction dredge was operating (Richardson et al. 1985a,b,c 1990a). Dredge sounds
were above ambient for several km from the site. During playback experiments with
Bowhead Whales, whales stopped feeding at distances of 800 m and moved away to distances
> 2 km of the simulated dredge sounds (Richardson et al. 1985c; 1990a). Gray Whales
abandoned a wintering lagoon during years with much shipping and the constant dredging
operations required to keep the shipping channel open: they reoccupied the lagoon after
shipping subsided (Bryant et al. 1984).

Construction activities may cause some temporary displacement of whales and some
seals for distances of a few km. Impacts on behavior are likely to be minor, local, and
short-term. Impacts on populations are likely to be negligible.

Drilling

Self contained concrete drilling rigs such as the Molikpag are relatively quiet when
not drilling (Hall and Francine 1990, 1991). When drilling, total received sound levels were
about 112 dB at 1.4 kin. Most of the energy is infrasonic, below 20 Hz. There are few data
on noises produced by self contained concrete drilling rigs or on reactions of marine
mammals to them. The deck of the Molikpag will be 14 m above mean sea level. The

____drilling platform and all necessary support equipment is on the deck in modular buildings.
The noise levels produced by these rigs is comparable to those produced by semisubmersible
drill rigs. Generally, noise levels produced by semisubmersible drill rigs.are lower than
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those produced by drillships or other types of caisson rigs where some machinery is below
the waterline (Richardson et al. 1995a; Table 6). Noise from a semisubmersible drilling rig

- . O . O

working in 114 m water depth in the Bering Sea did not exceed ambient noise levels beyond
a range of 1 km (Greene 1986). Support boats were also present at the time these

measurements were taken. In contrast, noise produced by working drillships did not decline
to ambient levels until distances beyond 10 km from the source (Richardson et al. 1995a).

Development activities may produce intermittent low frequency sounds. Specific

§
P
1

information about the reactions of some Baleen Whales to low-frequency noise pulses has
been obtained by observing their responses to pulses from airguns and other non-explosive
methods of marine seismic exploration. Humpback, Gray, and Bowhead Whales all seem
quite tolerant of noise pulses from marine seismic exploration (e.g., Malme et al. 1984,
1985, 1988; Richardson et al. 1986; Ljungblad et al. 1988; Richardson and Malme 1993).
The same may be true of Fin and Blue Whales (Ljungblad et al. 1982; McDonald et al.
1993). These species usually continue their normal activities when exposed to pulses with
peak received pressures as high as 150-160 dB re 1 pPa, and sometimes even higher. Such
levels are 50-60 dB or more above typical 1/3-octave ambient noise levels. However, subtle
behavioral effects are suspected to occur at least some of the time at lower received levels, at
least in Bowheads and possibly Gray Whales.

Gray Whales exposed to underwater playbacks of drilling noises while migrating off
the California coast showed responses to all noise types, including reduced swimming speed,
and slight seaward or shofewatd diversions in course (Malme et al. 1984). Reaction
distances for semisubmersible and relatively quiet types of platforms were 4 to 20 m.
Reaction distances for inherently noisier drillships were 1.1 km. Tests on the Gray Whale
summering grounds in the northern Bering Sea indicate that the results obtained off
California may be applicable to that area as well (Malme et al. 1986, 1988).
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When exposed to sounds from a drillship, some White Whales altered course to swim
around the source, increased swimming speed, or reversed direction of travel (Stewart et al.
1982). Reactions to semisubmersible drillship noise were less severe than were reactions to
motorboats with outboards. Dolphins and other Toothed Whales show considerable tolerance
.of drillrigs and their support vessels. ’

Bowhead Whales did react to drillship noises within 4 to 8 km of a drillship when
received levels were 20 dB above ambient or about 118 dB re 1 uPa (Greene 1985, 1987;
Richardson et al. 1985a,c, 1990a). Reaction was greater at the onset of the sound
(Richardson et al. 1995a). Thus, Bowhead Whales migrating in the Beaufort Sea avoided an
area with radius 10 km around a drillship which corresponded to received noise levels of 115
Db re 1 pPa (Richardson et al. 1990a). Some whales are less responsive and habituation
may occur, so that in time, Bowheads may ‘be seen within 4 to 8 km of a drillship
(Richardson et al. 1985a,c 1990a). Sound attenuates less rapidly in the shallow Beaufort Sea
where these experiments were conducted than in temperate waters of greater depth. Off
California, the reaction zone (120 dB re 1 uPa) around a semisubmersible drill rig was much
less than 1 km for Gray Whales (Malme et al. 1983, 1984). Humpback Whales showed no
clear avoidance response to received drillship broadband noises of 116 dB re 1 pPa (Malme
et al. 1985). Baleen Whales may show behavioral changes to received broadband drillship
noises of 120 dB re 1 pPa or greater. Broadband source levels produced by a working
semisubmersible drilling rig may be about 154 dBre 1 pPaat 1 m (Table 6). Assuming
spherical spreading, received levels at 100 m distance would be about 114 dB re 1 pPa.
Thus, behavioral reactions could be limited to a very small area around the drilling rig.

Sea Otters showed little or no reaction to drilling noises (Riedman 1983; 1984).
When their heads were above water they would not hear the sounds. Sea Otters continued to
dive and feed at distance of 400 m+ from the source.
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Ringed and Bearded Seals have been observed swimming and diving within 50 m of
an underwater projector that was broadcasting drilling noises (Richardson et al. 1990b,
1995). However, springtime densities of ringed Seals were reduced within 3.7 km of an
artificial island on which drilling operations were being conducted (Frost and Lowry 1988).

Impacts of drilling operations on marine mammals may be negligible to minor, local,
and short to medium-term, depending on the species and duration of drilling. Impacts would
not be significant. However, if drilling activities are continuous, some habituation may
occur, thereby reducing impacts.

Blasting

Death and injury resulting from undérwater explosives were dealt with on page 4 --
Blasting. This section deals with the effects of noise generated by blasting activities. The
noise pulses from 3.2 kg blasts will be well above the usual ambient sound levels out to a
distance of many tens of kilometres (Richardson et al. 1995a, b). It is assumed that Baleen
Whales are well adapted for hearing low frequency sounds, and thus that their hearing
sensitivity is limited by ambient noise rather than their absolute hearing thresholds. If so,
Baleen Whales at long ranges will hear the pulses as brief transient sounds, faint in the case
of very distant whales and stronger in the case of whales within a few kilometres of the berm
site.

Toothed Whales (or at least the smaﬂef species whose hearing has been measured)
have rather poor hearing sensitivity at the low frequencies. However, they are expected to
detect the signals from the charges at distances exceeding 50 km. For example, at 1000 Hz,
thresholds of White Whales, Harbor Porpoises and Bottlenose Dolphins range from about 83
to 102 dB re 1 pPa. The expected Sound Exposure Level (SEL) of noise from the charges in
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the 1/3-octave band centred at 1000 Hz could be 215 to 222 dB (Richardson et al. 1995a).
Transmission loss at 1000 Hz could be about 95 dB at a distance of 50 km from the source
(Richardson et al. 1995a). Animals detect peak pressure and SEL underestimates peak
pressure by a large amount. SEL will be well above 102 dB at range 50 km and so detection
distances for the charges will be well beyond 50 km.

The Baleen Whales that have been studied show some avoidance of areas where there
are noise pulses with received peak pressures exceeding 160-170 dB re 1 uPa (SEL near 156
dB re 1 pPa). Overall broadband pulse levels from the charges are may diminish to 160-
170 dB peak pressure at distances of about 100 km (Richardson et al. 1995a). There is the
possibility that Baleen Whales within this distances might show some avoidance. Avoidance
reactions near the outer edge of this 100 km zone are likely to be minor if they occur at all.
Whales closer to the berm site would be expected to swim away from the area. Whales are
expected to reoccupy the area after the blasting ends. In the case of migrating animals, any
that bypass the area upon hearing the pulses are expected to resume use of the usual
migration corridor through the area during the next migration season. Any avoidance
reactions that do occur will be short-term and of negligible consequence to marine mammal
individuals or populations. Avoidance reactions will have the benefit of reducing the
likelihood that any marine mammals will be close enough to 2 blast site to be injured.

The reaction threshold of dolphins and other Toothed Whales to noise pulses has not
been determined. Given their rather poor hearing sensitivity at low frequencies (Richardson
et al. 1995a), it is reasonable to assume that they are less sensitive to explosion noise than
are Baleen Whales. Therefore, effects are predicted to be less than those discussed in the
preceding paragraph for Baleen Whales. Again, any avoidance that does occur will serve to
reduce the likelihood of close approach to berm site, and thus to reduce the likelihood of
physical injury or mortality.
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Transient sounds are common in the ocean as a result of various natural phenomena
as well as human activities. The mere detection of a faint noise pulse from a distant source,
explosion or otherwise, is not expected to have any negative effects on marine mammals.
Impacts on behavior would be minor, sub-local to local and short-term.

Operations

The deck of the Molikpag will be 14 m above mean sea level. A production module
will be added to the structure. It will be supported by the Molikpag'’s caisson. All
production related and drilling machinery will be well above the waterline. Self contained
concrete drilling rigs such as the Molikpaq are relatively quiet when not drilling (Hall and
Francine 1990, 1991). When production operations are underway, there will be the
additional noise of production machinery. '

There are very few data on noises associated with production activities (Richardson et
al. 1995a). The few measurements that do exist were made from bottom standing metal
platforms or artificial islands. Man-made islands are very quiet when compared to those
produced by metal-legged production platforms (Gales 1982). He attributed the quietness of
the islands to the poor sound conduction of sound through the rock and fill island. It should
be noted that the artificial islands mentioned above relied on shore power. The Molikpagq is
made of concrete and will be filled with solid ballast. Thus, conduction of production noise
to the water will be poor. However, the Molikpaq will have onboard power generators.

The Molikpagq will be in the same position for at least 10 years. Hence, the effects on
marine mammals are predicted to be very localized. Habituation is likely, especially if the
mammals find food in the vicinity. Overall, the effects of the stationary platform on
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behavior are likely to be negligible to minor, sub-local, and long term. This should translate
into negligible impacts on populations.

Ships and Boats

There will be a supply base at Nabil Bay near Katangli. Korsakov Kohlmsk will be
the supply port from which supply boats will carry material to the Molikpag. A one-way trip
will require 3 to 4 d.

Broadband source levels (at 1 m) for most small ships are in the 170-180 dB re 1 uPa
range (Richardson et al. 1995a). Broadband underwater sounds from the supply ship Robert
Lemeur were 130 dB re 1 pPa at a distance of 0.56 km (Greene 1987). Some ships use bow
thrusters to aid in manoeuvring. Broadband underwater sounds from the Robert Lemeur
were 11 dB higher when bow thrusters were operating than when they were not (Greene
1985, 1987). The Robert Lemeur has nozzles around the propellers. Broadband noise levels
from ships lacking nozzles or cowlings around the propellers can be about 10 dB higher than
those from ships with the nozzles (Greene 1987).

Marine Mammals

Reactions of Baleen Whales to boat and other noises include changes in swimming
direction and speed, blow rate, and the frequency and kinds of vocalizations (Richardson et
al. 1995a). Baleen Whales may approach or avoid boats (Watkins 1986). Avoidance was
strongest when boats approached directly or when vessel noise changed abruptly (Watkins
1986; Beach and Weinrich 1989). Humpback Whales responded to boats at distances of at
least 0.5 to 1 km and avoidance and other reactions have been noted in several areas at
distances of several km (Jurasz and Jurasz 1979; Bauer 1986; Dean et al..1985; Bauer and
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Herman 1986). During some activities and at some locations, Humpbacks exhibit little or no
reaction to boats (Watkins 1986). Right Whales also show variable response to boats. There
may be an initial orientation away from a boat, followed by a lack of observable reaction
(Atkins and Swartz 1989). A slowly moving boat can approach a Right Whale, but an abrupt
change in course or engine speed will elicit a reaction (Goodyear 1989; Mayo and Marx
1990; Gaskin 1991). When approached by a boat, Right Whale mothers will interpose
themselves between the vessel and calf and will maintain a low profile (Richardson et al.
1995a). The closely related Bowhead Whale will begin avoiding diesel powered boats at
distances of 4 km; they first attempt to flee and then swim perpendicular to the boat
(Richardson et al. 1985b,c; Koski and Johnson 1987). They may be displaced by a few km
when fleeing, although some Bowheads may return to the area within a day. Bowheads show
strong reactions to boats and will flee, change dive profiles or exhibit other changes in
behavior when approached by boats (Richardson et al. 1995a). Effects are transitory.

While on their southern summering grounds, Gray Whales show little response to
slow moving or anchored vessels, but do show short-term escape reactions to fast moving
and/or boats that follow an erratic course (Reeves 1977; Swartz and Cummings 1978; Swartz
and Jones 1978, 1981). The whales appear to habituate to the presence of whale watching
boats over the course of the winter. Gray Whales may not be seriously disturbed by noises
from small boats, but change calling behavior to compensate for masking effects of the noise
(Dahlheim 1987). Heavy ship traffic may cause Gray Whales to abandon a specific
wintering ground (Rice and Wolman 1971; Gard 1974; Reeves 1977).

While migrating, Gray Whales may change course when within 15 to 300 m of a ship
(Schulberg et al. 1989). However, many collisions have been reported (Patten et al. 1980;
Schulberg et al. 1989). Off the west coast of North America, there is a possibility that they
Gray Whale migration route has been displaced offshore by nearshore vessel traffic and other
human disturbance (Rice 1965; Wolfson 1977). However, the change in ﬁute may have
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occurred for other reasons and there is no clear evidence implicating shipping. Overall, most
of the range of the eastern population of Gray Whales is used by vessels and is subject to
noise and disturbance by other human activities and the population has recovered from over

barvesting. This would indicate little or no overall impacts of disturbance at the population

‘level.

Dolphins may tolerate and often ;pproach boats of all sizes and ride the bow and
stern waves (Shane et al. 1986). At other times, dolphin species that are known to be
attracted to boats will avoid them. This avoidance is often linked to previous boat-based
harassment of the animals (Richardson et al. 1995a). Other species avoid boats. Generally,
small cetaceans avoid boats when they are approached within 0.5 km to 1.5 km, with some
species showing avoidance at distances of 12 km (Richardson et al. 1995a).

In summary, whales may show little reaction or slow, inconspicuous avoidance
reactions to boats that are moving slowly on a steady course. If the vessel changes course
and/or speed, whales likely will swim rapidly away. Avoidance is strongest when the boat
travels directly towards the whale. The potential impacts on bebavior of Baleen and Toothed
Whales of individual passages by supply vessels during life of the project are likely to be
minor, long-term and sub-local to local. Impacts on populations would be negligible.
Impacts on mammals can be reduced if the boats maintain a steady course and speed,
whenever possible. The Environmental Protection Plan will document locations of nearshore
areas that are extensively used by seals and whales. These areas will be avoided by ships
and boats reducing potential impacts to negligible.

d Bir

The normal offshore activities of ships are likely to have inconsequential effects on
sea-associated birds. Some species will be attracted to drill rigs and boats. Direct effects on
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other species are unlikely because seabirds are highly mobile and can easily avoid ships by
flight or by diving. Energy expended in these infrequent evasive movements would be trivial
and would have no effect on an individual bird’s daily energy budget.

Noise and disturbance from the ship itself are unlikely to affect birds in the area. »
Birds have adapted to ship traffic throughout the world. Some species, such as Northern |
Fulmar and gulls, are actually attracted to ships and often follow them for extended periods
(Wahl and Heinemann 1979; Brown 1986). Thus, noise and disturbance from normal
offshore ship operations will not affect sea-associated birds in offshore waters. Impacts
would be negligible.

There is a concern that ships could disturb seabird colonies if they passed nearby.
Cliff-nesting species are susceptible to panic responses caused by man-induced activities.
Temporary abandonment of colonies by adult birds can also lead to increased predation on
unguarded eggs and young by gulls and ravens. Helicopter traffic is the main concern, but
the ships themselves could cause minor to moderate, local, medium-term significant impacts
when the colony is occupied. The Environmental Protection Plan will identify colonies and
their timing of use by birds. Avoidance of colonies will lead to negligible impacts. Prudent
seamanship dictates that the supply vessels will maintain adequate distances from any seabird

colonies.
Helicopters
Personnel will be transported by helicopter from Nogliki to the Molikpag. Two

helicopters will be chartered year-round during the operational phase and an additional one
will be chartered during drilling operations.
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Helicopters are quite noisy compared to fixed-wing aircraft. Source levels in air for
helicopters can be about 150 dB re 1 pPa (Richardson et al. 1995a). Sound does not transfer
well between air and water. In the upper water column (3 to 18 m water depth), received
noise levels depend on the altitude of the aircraft above the water (Richardson et al. 1995a),

as follows: .
Altitude (m) dBrel pPa
152 109
305 107
610 101

At angles > 13° from the vertical, most sound is reflected from the sea surface. Thus, noise
from aircraft is audible mainly within a 13° cone under the aircraft. The area of potential
audibility increases with increasing depth, but the sound also attenuates with increasing water
depth. Thus, a Bell 214ST was audible to a hydrophone at 3 m depth for 38 s, but only for
11 s at 8 m depth (Richardson et al. 1995a). Some airborne sounds will enter the water

column at angles > 13° from the vertical when seas are rough.

Marine Mammals

Pinnipeds hauled out for pupping or molting are very sensitive to aircraft disturbance
(Richardson et al. 1995a). Fixed-wing aircraft flying at low altitudes below 60 to 120 m and
helicopters flying below 305 m, may cause panic among adult Harbor Seals and mortality of
young at haul-out beaches (Johnson 1977; Bowles and Stewart 1980; Osborn 1985). Not all
Harbor Seals react in this way. Seals that have become habituated to aircraft may show little
or no reaction (Johnson et al. 1989). Northern Fur Seals and Northern Sea Lions are usually
frightened into the water by low flying aircraft (Calkins 1979; Withrow et al. 1985; Herter
and Koski 1988; Johnson et al. 1989). In some cases, the flight into the water may be a
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stampede. There are few observations of the reactions of seals in the water to aircraft.
Overflights at low altitudes may cause some animals to dive (Richardson et al. 1995a).

Toothed Whales show variable reactions to aircraft. Some White Whales ignored
aircraft at flying at 500 m altitude but dove for longer periods and some times swam away
when it was at 150-200 m (Bel’kovich 1960; Kleinenberg et al. 1964). Lone animals
sometimes dove in response to flights at 500 m. Off Alaska, some White Whales showed no
reaction to airplanes or helicopters at 100 - 200 m altitude, while others dove abruptly or
swam away in response to overflights at altitudes up to 460 m (Richardson et al. 1991).
Narwhals dove in response to helicopters flying at altitudes of below 244 m and, to a lesser
degree, at 305 m (Kingsley et al. 1994). Some Sperm Whales showed no reaction to
helicopters and airplanes flying over at altitudes of 150 m but some dove immediately
(Clarke 1956; Mullin et al. 1991). Dall’s Porpoise and Spinner Dolphins reacted abruptly to
overflights at 215 to 300 m (Withrow et al. 1985; B. Wursig in Richardson et al. 1995a).

Minke, Bowhead and Right Whales reacted to aircraft overflights at altitudes of 150
to 300 m by diving, changing dive patterns or leaving the area (Leatherwood et al. 1982;
Watkins and Moore 1983; Payne et al 1983; Richardson et al 1985b,c). Helicopter
disturbance to Humpback Whales is a concern off Hawaii and helicopters are prohibited from
approaching Humpbacks within a slant range of 305 m (Tinney 1988; Atkins and Swartz
1989; NMEFS 1987).

Gray Whales sometimes react to aircraft overflights at altitudes below 400 m
(Ljungblad et al. 1983; SRA 1988; Clarke et al. 1989). Reactions included abrupt turns,
dives, a mother covering the calf with her body or the calf swimming under the mother.

Low flying helicopters could cause minor, short-term, and sub-local impacts on
marine mammals in the water and minor to moderate, local, long-term, significant impacts
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on seals at terrestrial haul-out sites. Helicopters will fly at a minimum altitude of 600 m
whenever possible. Beaches used by seals will be identified in an Environmental Protection
Plan and avoided by overflying project aircraft. Aircraft will be prohibited from flying low
over wildlife in order for passengers to ‘get a better look’ or for photography. These
measures will reduce impacts on marine mammals, including seals on land, to negligible.

Sea Associated Birds

Most sea-associated birds flush or dive in response to low-flying aircraft (e.g., Polar
Gas Project 1977; LGL Ltd., unpubl. data). The significance of these disturbances is
probably low, if the flights are infrequent. In one of the few systematic studies of aircraft
disturbance, Ward and Sharp (1974) found that molting sea ducks in the Beaufort Sea showed
no detectable reactions to helicopter overflights at 300 m asl. Overflights at 100 m had no
apparent influence on overall feeding activity or population size, although the ducks did show
short-term avoidance reactions.

Studies of other species in other situations have shown a variety of responses to
overflying aircraft (Davis and Wisely 1974; Gollop et al. 1974a,b; Schweinsburg 1974;
Koski 1975, 1977; Barry and Spencer 1976; Fﬁe and Oldenorff 1976; Platt and Tull 1977;
Fletcher and Busnel 1978; Webb 1980). In general, these studies support the contention that
birds respond most to low level flights and the effects of these responses are generally
transitory. Nonetheless, project helicopters will be operated (minimum altitudes, routing

restrictions) to minimize even these responses.

Of most concern are large colonies of nesting birds. A helicopter flying near a
colony is capable of causing a panic response by the birds, which can result in loss of eggs
and flightless young. Impacts would be moderate to major, local and long-term and
significant.
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The helicopters will fly at minimum altitudes of 600 m whenever possible and pilots
will be instructed to avoid repeated overflights of concentrations of birds and/or important
bird habitats. Impacts on birds in open water would be negligible. Guidelines for avoiding
major bird colonies should be based on Nettleship (1980) or some other rigorous protocal.
These Canadian Wildlife Service guidelines recommend that aircraft not approach closer than
8 km seaward and 3 km landward of a éeabird colony from 1 April to 1 November. The
Environmental Protection Plan will document the locations of seabird colonies and other
areas where sea-associated birds congregate. Use of these mitigation measures will insure
that potential impacts on birds will be negligible.

Effects of Oil Spills

0il will be processed on the Molikpag and then transferred to the FSO by buried
pipeline. At any given time, the pipeline will contain 147 m?® of oil. Oil will be stored on
the FSO. The FSO will be a 150,000 DWT low ice rating tanker with storage for 120,000
to 140,0000 T or about 10 to 12 days of production. The FSO will have emergency weather
disconnect capability. Oil will be transferred from the FSO to shuttle tankers for shipment to
port. Oil spills could occur through a blowout, pipeline rupture, an accident involving the
FSO or shuttle tanker or through human error while transferring oil.

" The following sections deal with potential impacts of oil spills on sea associated birds
and marine mammals of the Sakhalin Island region.

Sea Associated Birds

Seabirds rely on air trapped within and between feathers for insulation. Oil mats the
feathers, destroying their insulative and water repellent properties (Mansfield 1971; Clark
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1984). A few ml of oil on the plumage of a seabird will cause death within a few days. The
underlying skin becomes wet, and the birds cannot compensate for the heat loss. In cold
water, oiled birds die.

An oil spill at sea can kill tens of thousands of birds (Clark 1984; Piatt et al. 1990).
Not all dead birds are washed ashore, so many estimates of mortality are actually
underestimates (Burger 1993). The UK Royal Society for the Protection of Birds estimates
that 46,000 birds died over 9 years around the UK because of the unreported and illegal
dumping of oil by ships (Anon 1980). Vermeer and Vermeer (1975) have compiled other
estimates indicating that 14,000 to 50,000 birds perished as a result of routine pollution
around the British coast in a four month period. Clark (1984) estimates that 150,000 to
450,000 birds die annually in the North Sea and North Atlantic from oil pollution of all
sources (Clark 1984). Thomson et al. (1990) estimated that 21,000 birds die annually from
operational spills on the Atlantic coast of Canada and that 72,000 birds die annually from all
operational spills in Canada.

Brown et al. (1973) estimated that 12,000 birds died from contact with oil spilled by
the Arrow and Irving Whale. Total amount of oil spilled was 10,000,000 litres. A 100,000
to 200,000 litre spill killed 40,000 birds off Holland and relatively small discharges from two
ships killed 30,000 birds off Denmark (Baker 1983). Mystery spills killed an estimated
18,000 seabirds in Placentia Bay, Canada (Anon 1990). Piatt et al (1990) reported that
between 100,000 and 300,000 were killed by the Exxon Valdez which spilled 260,000 barrels
of crude oil into Prince William Sound, Alaska. Even small spills can cause mass mortality
of seabirds (Joensen 1972; Campbell et al. 1978). A major spill that persisted for several
days near a nesting colony (see Shuntov et al. 1996) could kill a high proportion of the
pursuit-diving birds (e.g., Murres) within it (Cairns and Elliot 1987).
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In contrast to the above, relatively low mortalities have been recorded from some
huge spills. The Amoco Cadiz spilled 230,000 tonnes of crude oil and caused the recorded
deaths of only 4,572 birds (Clark 1984). The Arco Anchorage spilled about 1,000,000 liters
of oil into Port Angeles Harbor (Strait of Juan de Fuca) and killed only 2,000 seabirds
(Lindstedt-Siva et al. 1987). Burger (1993) found no clear correlation between the size of
the spill and numbers of seabirds killed. The density of birds in the spill area, wind velocity
and direction, wave action, and distance to shore may have a greater bearing on mortality
than size of the spill (Burger 1993).

Nesting seabirds that are contaminated with oil, and survive, can contaminate their
eggs with oil (Albers and Szaro 1978). Seabirds survive external oiling with 0.1 ml of oil, ’
but show decreased reproductive success. When eggs are contaminated with diesel oil, the
young may die soon after hatching (Harfenist et al. 1990). Hatching and fledging success of
young is related to the internal or external dose received by adults. Oil spills can also cause
indirect reproductive failure. Eppley and Rubega (1990) suggest that exposure to an
Antarctic oil spill caused changes in normal parental behavior of south polar skuas which
exposed young to increased predation and caused total reproductive failure in that population.
In another case, abandonment of nesting burrows by oiled adult Leach’s Storm Petrels may
have caused reproductive failure in that population (Butler et al. 1988). Thus, a spill that
occurred during the reproductive period could cause mortality of young, even if the adults

survived exposure to oil.

Oiling that does not cause immediate death can cause serious and/or eventually fatal,
anatomical and physiological changes in birds (Khan and Ryan 1991). These include
emaciation, repal mbular degeneration, necrosis of the duodenum and liver, anemia,
electrolytic imbalance and interference with growth and reproduction. Because of these
delayed effects, attempted rehabilitation of birds through external cleaning is most often not
successful (Khan and Ryan 1991). '
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Simply put, oiled birds die and any oil spill is likely to cause at least some, and at
worst, extensive, bird mortality. Oil and fuel spills have the greatest impacts on seabirds and
marine waterfowl if the spill occurs at a time and place where birds are concentrated, e.g.,
near nesting colonies or feeding/staging aggregation areas. A spill could have moderate to

‘major, regional, long-term significant impacts on bird populations. |

Marine Mammals

In general, marine mammals are less susceptible to oiling than are sea associated
birds. Whales and pinnipeds rely on a layer of blubber for insulation and oiling of the
external surface does not appear to have any adverse thermoregulatory effects (Kooyman et
al. 1976, 1977; St. Aubin 1990; Geraci 1990). Sea Otters, Polar Bears, Fur Seals and new-
born seal pups rely on their fur for insulatidn.

Seals

Reports of the effects of oil spills have shown that some mortality of seals may have
occurred as a result of oil fouling, however, large scale mortality has never been observed
(St. Aubin 1990). The largest impéct of a spill was on young Hair Seals in cold water (St.
Aubin 1990). Brownell and LeBeouf (1971) fond no marked effects of oil from the Santa
Barbara oil spill on California Sea Lions or on the mortality rates of new-born pups.

Effects on marine mammals were not well studied at most spills because of lack of
baseline data and/or the brevity of the post-spill surveys. Intensive and‘long-term studies
were conducted after the Exxon Valdez spill in Alaska. There may have been a long-term
decline of 36% in numbers of molting Harbor Seals at oiled haul-out sites in Prince William
Sound, following the Exxon Valdez spill (Frost et al. 1994). The seals were probably not
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displaced and the decline probably represents mortality. Harbor Seal pup mortality at oiled
beaches was 23 to 26%, which may have been higher than natural mortality (Frost et al.
1994). There were no data that provided conclusive evidence of spill effects on Steller’s Sea
Lions (Calkins et al. 1994). Oil did not persist on Sea Lions themselves as it did on Harbor
Seals nor on their haul-out sites and rookeries (Calkins et al. 1994). Sea Lion rookeries and
haul-out sites, unlike those used by Harbor Seals, had steep sides and were subject to high
wave energy (Calkins et al. 1994).

Contact with oil on the external surfaces can cause increased stress and can irritate the
eyes of ringed Seals (Geraci and Smith 1976; St. Aubin 1990). These effects seemed to be
temporary and reversible, but continued exposure to eyes could cause permanent damage (St.
Aubin 1990).

Marine mammals can also ingest oil if their food is contaminated. Oil can also be
absorbed through the respiratory tract (Geraci and Smith 1976; Engelhardt et al. 1977).
Some of the ingested oil is voided in vomit or faeces but some is absorbed and can cause
toxic effects (Engelhardt 1981). When returned to clean water, contaminated animals can
depurate this internal oil (Engelhardt 1978, 1982, 1985). Nevertheless, seals exposed to an
oil spill are unlikely to ingest enough oil to causc serious internal damage (Geraci and St.
Aubin 1980, 1982).

"One notable behavioral reaction to oiling, is that oiled seals are reluctant to enter the
water, even when intense cleanup activities are conducted nearby (St. Aubin 1990; Frost et
al. 1994).

Seals that are under some type of natural stress, such as lack of food, or a heavy
infestation by parasites, could die as a result of the additional stress of oiling (Geraci and
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Smith 1976; St. Aubin 1990). Seals that are not under natural stress (e.g., starvation) wquld
most likely survive oiling.

Seals exposed to heavy doses of fuel oil for prolonged periods of time could die.

“This type of prolonged exposure could occur if fuel oil were spilled in or reached a bay or

was spilled in a lead in the ice used by seals. Seals residing in these habitats may not be
able to avoid prolonged contamination and some would die.

Although seals may have capability to detect and avoid oil, they apparently do so only
to a limited extent (St. Aubin 1990). Seals may abandon the area of an oil spill because of
human disturbance associated with cleanup efforts, but they are most likely to remain in the
area of the spill.

In general, seals do not exhibit large behavioral or physiological reactions to limited
surface oiling, incidental exposure to contaminated food or to vapours (St. Aubin 1990;
Williams et al. 1994). Effects can be severe if seals surface in heavy oil slicks in ice leads
or if oil accumulates near rookeries and haul-out sites (St. Aubin 1990). Impacts of an oil
spill in open water is likely to have minor, local, short-term impacts on seals. If a spill
reached rookeries, haul-out sites or breeding beaches used by Largha or Spotted Seals, then
impacts could be moderate, local to regional medium-term and significant.

Sea Otters

Sea Otters do not have a layer of blubber for insulation. They rely on their fur and a
high metabolic rate supported by a prodigious rate of food consumption to cope with cold
water. Contamination with oil mats the fur and destroys its insulative capacity. Oiled otters
attempt to remove the oil by grooming. A Sea Otter could not survive oiling of the entire
body (Geraci and Williams 1990). When the pelage s fouled, otters will spend a great deal
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of time attempting to remove the oil by grooming. In addition to the heat loss, caused by the
oiled portion of the pelt, the otters lose valuable feeding time while grooming. Oil causes
severe internal damage such as pulmonary emphysema, stress induced gastric erosions and
internal haemorrhage (Lipscomb et al. 1994). Eventually these stresses overwhelm the
‘otters, they go into shock and die (Lipscomb et al. 1994).

About 4,000 Sea Otters are esﬁ;i)ated to have died following the Exxon Valdez spill
(Ballachey et al. 1994). Otters that were oiled but survived, and otters that escaped oiling
had higher than normal mortality rates possibly because their pelts became oiled through
contact with oil-contaminated food and/or ingestion of oil with food (Ballachey et al. 1994).
Sea Otters that had been oiled, rehabilitated and released also showed abnormally high
mortality rates and low reproductive rates (Ballachey et al. 1994).

The Sea Otter is the marine mammal most likely to suffer immediate and long-term
injury and death from oil (Geraci and Williams 1990). One can assume that most of the
otters that come into contact with a spill are likely to die, if not immediately, then at some
time later. Although Sea Otters have not been recorded in recent years near Sakhalin Island,
if an oil spill reached the Kurile Islands, an area where Sea Otters are common, impacts
could be major, local to regional, long-term and significant.

Whales

Whales rely on a layer of blubber for insulation and oil would have little if any effect
on thermoregulation. Effects of oiling on cetacean skin appear to be minor and of little
significance to the animal’s health (Geraci 1990).
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There is no concrete evidence that implicates recorded and studied oil spills, including
the much studied Santa Barbara and Exxon Valdez spills with the death of cetaceans (Geraci
1990).

Migrating Gray Whales were apparently not greatly affected by the Santa Barbara
spill. There appeared to be no rel;ationship between the spill and mortality of marine
mammals. The higher than usual cbunts of dead marine mammals recorded after the spill
represented increased survey effort (Geraci 1990). The conclusion was that whales were
either able to detect the oil and avoid it- or were unaffected by it (Geraci 1990).

There may have been a significant decrease in the size of a Killer Whale pod resident
in the area of the Exxon Valdez spill, but no clear cause and effect relationship between the
spill and the decline could be established (Dahlheim and Matkin 1994). There were no
evident effects on Humpback Whales in Prince William Sound after the Exxon Valdez spill
(von Ziegesar et al. 1994). There was some temporary displacement of Humpback Whales
out of Prince William Sound, but this could have been caused by oil contamination, boat and
aircraft disturbance or displacement of food sources.

Some cetaceans can and sometimes do avoid oil, but others enter and swim through
slicks without apparent effects (Geraci 1990; Harvey and Dahlheim 1994).

It can be assumed that if oil contacted the eyes, effects would be similar to that
observed in Ringed Seals and that continued exposure to eyes could cause permanent damage
(St. Aubin 1990).

Whales could ingest oil if their food is contaminated or it could be absorbed through
the respiratory tract. Some of the ingested oil is voided in vomit or faeces but some is
absorbed and can cause toxic effects (Smith 1980). When returned to clean water,
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contaminated animals can depurate this internal oil (Engelbardt 1978, 1982). Whales
exposed to an oil spill are unlikely to ingest enough oil to cause serious internal damage
(Geraci and St. Aubin 1980, 1982).

In Baleen Whales, crude oil could coat the baleen and reduce filtration efficiency,
however, effects may be reversible within a few days (see Richardson et al. 1989 and Geraci
1990 for reviews). Effects of oiling of the baleen on feeding efficiency appear to be only
minor (Geraci 1990). Fuel oil is not likely to cause much reduction in efficiency of the
baleen.

Effects on whales in open water are likely to be negligible, but there could be minor,
local, short-term effects on whales oiled in nearshore waters or at ice edges where they
cannot escape (Geraci 1990). Effects may be most severe for White Whales using traditional
estuarine summering areas. They continue to enter these estuaries in the face of disturbance

by power boats, ships, and in some cases intense hunting pressure.
Mitigation

The Molikpaq will be equipped with appropriate accidental oil spill equipment and
supplies. The UPCO will ensure that rig supervisors and marine personnel are trained in
spill response and are familiar with the requirements of the emergency plans. Additional
equipment and materials will also be identified which can be called out as required through
the appropriate agencies and other operating companies.

The initial oil spill response support will be from the Molikpag, support vessels and
onshore supply bases. Additional support for a major emergency is available through the

UPCO’s membership in numerous oil spill response cooperatives.
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The UPCO will have access to experienced oil spill containment and cleanup advisors
as well as marine operations and environmental advisors through its headquarters. UPCO
will also have access to other consortium emergency response expertise throughout the
Pacific Rim.

These individuals are available on a call out basis for an oil spill and to participate in
simulated oil spill exercises. UPCO, through affiliated companies, is also a member of:

] The Petroleum Association of Japan
. East Asia Response Limited (EARL), in Singapore
L 0il Spill Response Centre in Southhampton, England

These resources are available for use in a large scale emergency. UPCO participates
in worldwide insurance programs to ensure funding associated with well control and pollution

clean-up costs are in accordance with and in excess of any legislative requirements.

An oil spill response plan will be developed specifically for the Molikpag deployment
and utilization (see Section 9.6.1 of the POD). The plan will list procedures, personnel and
organizations which will be utilized in response to releases. Spill response equipment to be
maintained on the platform, on shore, and available from other sources will be listed.
Response activities for offshore platforms and pipelines are reviewed in Section 7.5.2 of the
FSR.

The oil spill response plan will document important nearshore areas used by marine
mammals and seabirds. These will be mapped and prioritized according to their relative
importance. Spill containment and other spill response measures would be rapidly deployed
at any of these areas threatened by an oil spill according to their priority ranking. Rapid
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deployment of oil spill response measures could reduce impacts on birds and seals at their
breeding beaches and haul-out sites.
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