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EXECUTIVE SUMMARY

Harlequln ducks which are resident intertidal feeders breeding in
T So o rienced th nd consecutive year of
il : 2 Va. il ill area of Prince
William Sound in 1991. Harlequin ducks (HADUs) reproduced normally
in northern, eastern and southern Prince William Sound (PWS) in
1990-91. No HADU broods were reported by any State or Federal
agency with field teams in the oil spill area of western PWS in
1990. only one Harlequin duck pair was recorded by Alaska
Department of Fish and Game (ADF&G) at any stream mouth surveyed in
western PWS oil spill area in a spring 1991 survey. No HADUs were
mist-netted in 1991 during 121 hours of capture time at the mouths
of 12 anadromous fish streams otherwise meeting a HADU nesting
stream profile in the o0il spill area of western Prince William
Sound. Only one very late brood was recorded in a previously
heavily oiled area by ADF&G in mid-September 1991 in the Prince
William Sound oil spill area. This brood was observed in the Bay of
Isles, Knight 1Island. Four other broods were observed on the
periphery of the o0il spill area. The State of Alaska closed
Harlequin duck hunting in 1991 in Prince William Sound for the
month of September in order to reduce further loss to the remaining
resident HADU population.

This study explores two alternative hypothesis for the cessation of
reproduction by Harlequin Ducks in western Prince William Sound.
Both of the hypotheses are related to the Exxon Valdez 0il Spill
(EVOS). The hypotheses are not mutually exclusive. The first
hypothesis, the so-called oiling hypothesis, is based on the
following rationale. Harlequin Ducks were subject to considerable
direct mortality resulting from the EVOS (USFWS, 1989). NRDA Bird
Study No. 11 has previously documented 1levels of petroleum
hydrocarbon ingestion by six species of sea ducks, including PWS
Harlequins, with resulting physiological effects (Patten, 199%0a).
In addition to direct mortality associated with the EV0OS, Patten
(1990a) showed that a significant proportion of the Harlequin
population surviving in oiled areas of Prince William Sound and
southwestern Kodiak Island was in poor physiological condition.
This is associated with consumption of oiled intertidal prey items.
Blue mussels (Mytilus) are proposed as an etiological agent for
petroleum transmission from the environment to seaducks. Affected
ducks exhibit minimal adipose tissue and concentrations of
petroleum chemicals and metabolites in liver and bile (Patten,
1990a). The concentration of petroleum chemicals in duck livers
suggests either a failure to depurate petrochemicals from their
tissues, or continued exposure through their food chain. Previous
studies have shown that very small single doses of petroleum
exposure, either by ingestion or preening oiled feathers, cause
cessation of reproduction in certain seabirds for up to a year
(Frey et al., 1986).



Evidence from the few other studies previously conducted on HADU
suggests these ducks are sensitive to human disturbance, and that
a higher degre: >f listurbance can be correlated witl decreasec
breeding productivity. This second hypothesis, the so-called
disturbance hypothesis, is based on the extraordinary levels of
human disturbance to Harlequin habitats (offshore rocks, bays and
lagoons, mu L : , and potential nesting streams) documented in
western Prince William Sound from the time of the initial of oil
spill clean-up and response in 1989 through 1991.

The combination of oil exposure directly and through the food chain
to Harlequin ducks, in conjunction with the massive amounts of
disturbance associated with the subsequent clean-up and response
activities, has led to cessation of reproduction in these ducks in
the o0il spill area at least in 1990-91. How long this reproductive
failure will continue is unknown, especially in consideration of
the unweathered aromatic EVOS crude o0il remaining in mussel beds in
western Prince William Sound in 1991.

OBJECTIVES

A. To continue to develop a data base describing food habits of
six species of sea ducks in Prince William Sound.

B. To obtain data from other OSIAR investigators on petroleum
hydrocarbon levels in marine invertebrates, particularly blue
mussels (Mytilus), from the Prince William Sound area. To
relate this data to levels of petroleum hydrocarbons found
by chemical analysis of invertebrates in gut samples from sea
ducks collected in oil spill and control areas. To test the
hypothesis (at alpha = 0.05) that the incidence of petroleum
hydrocarbons in gut samples from collected sea ducks is higher
in the o0il spill areas than in the control areas investigated
in 1989-90. .

Seaduck collection (1989-90) in the oiled areas of Prince
William Sound was integrated where possible with the collection
sites of blue mussels in oiled areas in order to demonstrate
that seaducks feed in contaminated areas on contaminated prey.

C. To estimate by chemical analysis petroleum hydrocarbon levels
in collected sea duck tissues and body fluids within 10% of
the actual value 95% of the time.

D. To test the hypothesis (at alpha = 0.05) that the incidence of
petroleum hydrocarbons in tissues of collected sea ducks is
significantly higher in 1989-91 in the o0il spill areas than in
the control areas.



E. From evidence of histopathology, estimate the ingested
petroleum hydrocarbon effects on morbidity, mortality, and
reproductive potential of sea ducks. This information may be
related > other studies to identify changes in »undance and
distribution within the affected areas.

F. . :ify _>t¢ :ial alternative methods 1d st: :eg. ; for
restoration of lost use, populations, or habitat where injury
is identified.

INTRODUCTION

This report documents the second consecutive year of an essentially
complete reproductive failure of Harlequin ducks in the Exxon
Valdez o0il spill area of western Prince William Sound. The
discovery is the result of an investigation of the pathways of oil
exposure and resultant sublethal effects to six species of seaducks
in Prince William Sound and southwestern Kodiak Island, Alaska,
after the Exxon Valdez 0il Spill (EVOS) of March 24, 1989 (Patten,
1990a).

This report also documents o0iling and history of disturbance to
shoreline habitats, including mussel beds, with known Harlequin
duck use in Prince William Sound. HADU's and other seaducks
regularly consume blue mussels (Mytilus), among other species of
intertidal biota (Patten, 1990a). We propose that blue mussels are
an etiological agent for transmission of petroleum hydrocarbons
from the environment to seaducks, with mussel beds a pathway of
transmission.

Resultant sublethal effects of petroleum exposure in Harlequin
ducks in Prince William Sound since 1989 include petroleum residues
in liver and bile, poor physiological condition, minimal adipose
tissue, and failure to reproduce (Patten, 1990a). Other seaducks
studied also showed physiological effects, with petrochemical
metabolites in liver and bile samples. Physiological effects of
petroleum exposure in the seaducks were related to distance of
their feeding niches from the intertidal. Harlequin Ducks, which
feed in the intertidal, were most affected; White-winged Scoters,
which feed benthically in deeper water (to 30m) were least affected
(Patten, 1990a).



HADU's are resident breeders in Prince William Sound, although
their population is substantially augmented by the arrival of
winter migrants. Harlequin Ducks also nest in other regions of
., st ° ¢ on mountain 't~ -~ '~ {%2 “laska _.ange. T
Taylor, ADF&G, reported HADU nests found near a stream near Paxon,
Ak, in the Alaska Range, by aviculturalists in June 1991. HADU's
breed along the mid-to upper reaches of short coastal streams in
northern, eastern, and southern Prince William Sound (Isleib and
Kessel, 1973; Dzinbal, 1982; Patten, 1990b; Crowley, 1991). HADU's
were formerly reported as breeding in oiled areas of western Prince
William Sound, at least on Naked Island and Eleanor Island (Oakley
and Kulitz, 1979; Dzinbal, 1982).

Harlequin Ducks are found in four general habitat types in Prince
William Sound. They rest on offshore rocks and feed in intertidal
mussel beds throughout the year. They pair and molt in bays and
lagoons, and breed along streams in spring and summer. The typical
HADU behaviors exhibited in these habitats are not mutually
exclusive, but serve for ease of identification. For instance,
mussel beds are primarily feeding habitat, but feeding occurs in
all four general habitat types. Harlequin Ducks are most likely
exposed to EVOS oil through the food chain, but may also ingest oil
by preening contaminated feathers.

Literature Review The following section summarizes only most
relevant avian studies relating to the post-EVOS cessation of
breeding in Harlequin Ducks in Prince William Sound.

Wedge-tailed Shearwaters breeding in Hawaii were treated with small
amounts (0.1 - 2.0 ml) of weathered crude o0il on upper breast
feathers, or by oral doses in capsules, approximately 30 days prior
to egg laying. Two ml of weathered oil applied externally to
breast plumage resulted in greatly reduced number of eggs laid and
complete hatching failure. Oral doses of oil also reduced laying
and breeding success. 0il exposure did not cause birds to move to
new areas but resulted in nest abandonment and reduced incubation
effectiveness. Long-term effects of a single external application
of 2.0 ml of weathered oil were demonstrated by a decreased number
of birds returning to the colony in the year after dosing and
reduced breeding success one year after oil exposure (Fry et al,
1986).

Oil-induced hepatocellular dissociation, hemosiderosis, and renal
tubular necrosis was described in auklets and murres exposed to
weathered crude or Bunker C (No. 6 fuel) oils (Fry, D.M. and L.J.
Lowenstine. 1985).






The anticipated Harlequin duck damage assessment activities in the
0il spill area during the 1991 field season included 1) n
extensive survey of anadromous streams and molting areas used by
HADU's in Prince William Sound; 2) mist-netting incubating females

: st p mouths, 14 : =1 1ic :1 cking tl ! nales to st
sites and 3) determining HADU productivity in the oil spill area
and eastern PWS control area by following the hens and offspring
through the nesting and brood-rearing cycle.

Two field camps were staffed by crews of 3-4 workers during the
1991 field season. The first camp was located on Knight Island in
the o0il spill area. The second camp was located in eastern Prince
William Sound at Olsen Bay, Port Gravina, in an unoiled area.

The presence of harlequin pairs in spring at stream mouths suggests
later breeding use of those streams. Harlequin breeding pairs and
young non-breeding females prospect for nest sites during twilight
hours in late May and early June along mountain drainages flowing
into PWS (Dzinbal, 1982). Incubating females fly from nest sites
to feed in intertidal estuaries. This behavior creates an
opportunity for mist-netting Harlequin ducks in transit at stream
mouths (Dzinbal, 1982). Dzinbal (1982) captured Harlequin hens in
Prince William Sound by suspending mist nets over breeding streams
as the hens flew to and from intertidal areas to forage. Mist nests
were also used by Eldridge (1986) to capture blue ducks

(Hymenolaimus malocorhynchos), a river specialist inhabiting New
Zealand.

No harlequin duck nests had been intentionally located in North
America until this study, although harlequin broods have been
regularly observed. Nest sites were to be 1located by radio-
tracking nesting females. Nesting females are secretive and nests
otherwise difficult to locate. Sample size goals for radio-tagging
included 30 females from the oil spill area of western PWS and 30
females from the unoiled control area of eastern PWS.

A radio transmitter, built by ATS, with a small, 3-month lithium
battery pack, weighing less than 5 g, was to be epoxy-glued to the
base of the tail retrices of a nesting female. The radio was to be
covered by the upper tail coverts with only the whip antennae
exposed. The transmitter would be shed by the female during the
molt in late summer after brood-rearing was completed. We concluded
that this attachment technique was the least intrusive method of
radio-tagging these ducks. We considered implanting radio
transmitters but the required invasive surgery and reduced
effective range (Korschgen et al 1984) added complexity and .
unacceptable risk.






STUDY RESULTS
Spring 1991 Resideni JADU Su

An extensive boat survey w conducted by I~ 7&G personnel in ~ ite
May and early June 1991 to census the resident HADU population in
the o0il spill area of ¢ v 1l1li: £ i. © 2 s

included 12 islands listed in Table 1. The HADU spring 1991
census indicated a patchily distributed, low density and apparently
remnant population of approximately 220 individuals remaining only
in secluded bays and lagoons in the o0il spill area (Table 2). Few
if any HADU remained near Naked Island where they were formerly
known to breed (Kulitz, pers. comm; Oakley and Kulitz, 1979).

The 1991 spring census identified 80 males, 85 females, and 51
HADU's of undetermined sex (Table 2). The high ratio of females to
males suggests substantial non-breeding. Considerably more males
than females usually compose the non-breeding proportion of a
Harlequin duck population (Dzinbal, 1982; Jarvis, pers. comm.).
Only one HADU pair was recorded in 1991 at any stream mouth
surveyed in the oil spill area of western Prince William Sound.

A single HADU pair was observed at a stream mouth at Log Jam Cove,
KN 211, on 5/26/91 (Table 2). The ADF&G Harlequin duck restoration
study team, in comparison, documented high male to female ratio in
eastern PWS in 1991. The Restoration Study team observed at least
49 mated pairs, with many more mixed in large flocks in eastern PWS
in 1991 (Crowley, 1991).

1991 Spriﬁg and Summer HADU Stream Survey and Trapping Effort

Offshore rocks in both oiled and unoiled areas of Prince William
Sound are used by HADU's through the year as feeding, roosting,
molting and escape sites. HADU's in eastern Prince William Sound
fly from offshore rocks to bays and lagoons near stream mouths to
conduct courtship activities in April and May (Dzinbal, 1982;
Crowley, 1991). Incubation commences in mid-June in eastern PWS
and hatching takes place in July (Dzinbal, 1982; Crowley, 1991).
HADU broods follow the hen downstream to estuaries in August
(Dzinbal, 1982; Crowley 1991).

Table 3a lists characteristics of the lower reaches of typical HADU
nesting streams in northern, eastern and southern PWS (See also
Patten 1990b). This nesting stream profile was used to select 12 of
the larger anadromous fish streams for mist-netting Harlequin ducks
in the western PWS oil spill area. The netting took place from
early June to mid-July 1991 (Table 5). The streams selected for
netting were located on Knight Island (5 sites), Chenega Island (2
sites), Evans Island (1 site), and Culross Island (1 site) and on
the mainland (3 sites). These streams met all or most
characteristics of sites used by nesting HADU's in unoiled areas of
northern, eastern, and southern PWS (Patten, 1990a; Crowley, 1991;
see also Table 4).
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Streams (th terfalls or ca ades are believed to
preclude egress of Harlequin ducklings and thus form unsuitable
breeding habitat (Table 3b). Such streams were excluded from mist-
netting. Conversely, although the stream at the head of Mallard Bay
(KN 575) (Table 5) was netted for on two occasions in early June
1991 for a total of 18 hours, by mid-summer the stream had
diminished to practically nothing, after snow melted. A very well
developed and extensive rocky intertidal, however, was present in
Mallard Bay, and Harlequins were observed using this habitat on one
occasion in July 1990. Thus this stream was selected for netting.

The expected hypothetical take of Harlequin ducks by mist-netting
the streams in western PWS, based on the results of the 1991
Restoration Study in eastern PWS, would be 1 duck trapped every 13
hours (23 ducks captured on 14 streams in eastern PWS by two study
teams in 299.5 net-hours). No HADU's were netted or even observed
using the estuaries at any of the 12 streams in the western PWS oil
spill area during 121 hours of mist-netting by one western PWS
study team in June and July '91 (Table 5). Probable reasons for
this complete failure by Harlequin ducks even to attempt
reproduction in previously heavily oiled areas (with a single 1991
exception) are detailed below.

Harlequin ducks regularly used stream estuaries in eastern PWS
(Crowley, 1991). The ADF&G HADU Restoration Study Team located five
HADU nests from Valdez Arm to Hinchinbrook Island, outside the oil
spill area in 1991, by radio-tracking incubating females trapped at
stream mouths (Crowley, 1991). The nests were generally located at
approximately 1000 ft elevation in mature to old-growth forests
near the upper reaches of swiftly flowing streams 1 - 5 m in width.
The nests were located under brush on 40-90 degree stream banks
with a southern exposure (Crowley, 1991).

1991 HADU Molting Site Survey

HADU molting sites in western PWS are usually located on offshore
rocks in protected bays with good food sources. ADF&G boat surveys
conducted to identify HADU molting areas in the o0il spill area
revealed an increased number of flightless individuals (666),
predominately males, beginning in mid-July and continuing into
early August 1991 (Table 6). Over 50% of the HADU's censused in
this survey, approximately 350 individuals, were concentrated near
Channel Island (Table 6). Channel Island is located on the extreme
southeastern periphery of the o0il spill area, between Green and
Montague Island.

11






Oiling history € ¢°[ =~ re xc oc HADU's in western

_rince William _>und in 1989-91 : _.. Table 7a,._
Offshore rocks are identified by location and Exxon beach segment
X , - T ¢“frY 2 rocks with documented use by HADU's

include those near Evans Island, Iktua Bay, Bainbridge Passage Bay,
Applegate Island, Pleiades Islands, Junction Island, Knight Island,
Crafton Island, Flemming Island, Naked Island, Perry Island, and
near mainland sites at Foul Bay and Eshamy Bay.

Table 7a (1989) describes oiling of offshore rocks using the
following criteria: concentration, oil types, and width of oil
band. These offshore rocks received concentrations of oil ranging
from heavy to light in 1989 (Table 7a). Heavy concentrations of
oil on offshore rocks (>50% coverage) in June in 1989 generally
decreased to medium concentrations (10% - 50% coverage) by
September (Table 7a). 0il types encountered on offshore rocks
included fresh oil, free o0il, pooled o0il, 0il coating, mousse, tar,
asphalt, and buried oil. 0il bands, where documented on offshore
rocks, varied in width from .25m (light) at the southern tip of
Flemming Island to 25m (heavy) at Applegate Island (Table 7a).

Table 7b (1990) excludes description of width of oil band and oil
concentration, since other o0il characteristics became more
important with the year elapsed time. Fresh oil and free oil
became absent, but surface oil residue, asphalt, tarballs, tar
cover, buried and oil saturated gravel became prevalent. Buried oil
in saturated gravels can potentally release aromatic petroleum
hydrocarbons at high tide levels, and thus serve as a continued
source of contamination. Buried o0il is anoxic until released by
tidal action.

Additional information is available for 1990 on oiling of offshore
rocks at Green Island, Gibbon Anchorage and N.W. side, Applegate
Island, Delenia Island, Junction Islands, Foul Passage, Agquliak
Island, Mummy Island, and Squirrel Island. Each oil evaluation
presented on table 7 also represents disturbance event requiring a
site visit by boat or helicopter. For instance Table 7b includes
notation of an EXXON cultural resource evaluation conducted by
hovering helicopter on 5/17/90. All offshore rocks and islands in
Gibbon Anchorage, Green Island were surveyed. This site has
documented HADU usage.

Table 7c¢ (1991) resembles locations in table 7b but buried oil
residues and surface 0il residues are widespread. As this report
is being written (Nov. 1991) these are extant conditions. During
the course of time surface oiling becomes less visually evident but
buried o0il persists. Aromatics continue to bleed from buried oil
under certain tidal conditions.

13



Oiling of Mur-32l1 Beds

1ssel beds are included in both o0iling and disturbance analyses
(Tables 8 and 9) in this report, since these locations serve as
feeding sites for Harlequin ducks. HADU's were regularly collected
in 1¢ 90 during th: rudy ith nall blt mussel in t ir
proventriculus. HADU's consume blue mussels by detaching from the
substrate and swallowing whole. Ingested mussels are retained in
the proventriculus, passed to the gizzard and ground. Soft parts
are then digested, and the shell fragments passed through the
entire digestive tract. This exposes the duck to petroleum
contaminants remaining on the surface of the shell, in the soft
parts, and on the byssal threads. Mussel beds probably serve as a
pathway for exposure to o0il from the environment to seaducks.
HADU's also consume a wide variety of other intertidal organisms,
which may also serve as etiological agents for petroleum
transmission (Patten, 1990a); (Objectives A, B).

Table 7a includes 1989 oiling history of mussel beds in western
PWS. Mussel beds are identified by 1location and Exxon beach
segment number. O0iling conditions on mussel beds used by foraging
Harlequin ducks ranged from heavy (>50% coverage) in June at
Latouche LA015, to medium (10% to 50% coverage) in July at Guguak
Cove Lagoon EV070, to light (1% - 10% coverage) in October at
Evans Island EV015. No oil was observed at the Point Bainbridge
mussel bed in October (Table 7a, 1989), although the oil may have
become buried. 0il types in these mussel beds in 1989 included
fresh o0il, free oil, pooled o0il, mousse, tar, asphalt, and buried
0il. 0il in mussel beds with time tended to assume mousse, tar, and
asphalt forms or to become buried (Table 7b, 1990).

Sediments accumulated beneath established mussel beds form
potentially anoxic conditions in protected areas around byssal
threads. These mussel beds continue to leak relatively unweathered
petroleum hydrocarbons, contaminating filter-feeding mussels for
indefinite periods into the future. Where o0il mousse was recorded
in mussel beds anoxic conditions were formed over buried oil.

Two years after the initial oil spill (1991), unweathered, aromatic
crude oil was present in sheens and pools beneath rocks and in
contaminated substrates in the mussel beds. ADF&G, ADEC, ADNR and
NOAA investigators on June 28 - 30, 1991 observed substantial
remaining contamination of sediments among byssal threads
underlying mussel beds, even in fairly exposed rocky shores
(Segments KNO136A; ELO13A; ERO20B; Fl004A; DIO67A; LAOl15E; Table
7¢c) .

14



O0iling of Bays and ~aigoons

E....'s use bays and lagoons in _rince William Sound as feeding,
resting, and pairing sites. 0iling history of bays and lagoons in
western PWS in 1989 is summarized in Table 7a. Oiled bays and
lagoc... w__1 documei. 2d HADU use include Iktua Bay and Iktua
Lagoon, Block Island Lagoon, Cabin Bay and Outside Bay on Naked
Island, Otter Cove and Mallard Bay on Knight Island and Eshamy Bay
on the mainland. The bays and lagoons are identified by location
and Exxon beach segment number. 0iling condition of these bays and
lagoons in 1989 ranged from heavy (<50% coverage) in May at Otter
Cove in Bay of 1Isles, Knight Island, to moderate (10% to 50%
coverage) in June at Iktua Bay, and to a trace tar band in June at
Mallard Bay in Drier Bay, Knight Island. 0Oil type encountered in
bays and lagoons in 1989 included fresh oil, free o0il, o0il coating,
mousse, tar, asphalt, and buried oil.

Table 7b (1990) also includes observations of Harlequin ducks by
EXXON contracted SSAT (Spring Shoreline Assessment Team)
biologists. These Harlequin observations tended to be located in
bays and lagoons.

Table 7c (1991) notes even though buried o0il and surface oil
residue persist, no treatment orders (N/T) were issued by the FOSC
(Federal On Scene Coordinator). Since Harlequin ducks spend much
time throughout the year feeding in bays and lagoons, bleeding
petroleum aromatics may continue to contaminate the food chain.

The following serves as another example of a seaduck food chain
contaminated by the EVOS. No commercial fishing was allowed in the
EVOS area in 1989. As a result, considerable spawning of
unharvested pink salmon occurred in intertidal fresh-water springs.
Pink salmon eggs were laid in these oil contaminated gravel beds.
Birds such as HADU's were exposed to ingestion of petroleum
hydrocarbons by consumption of the contaminated eggs. The salmon
eggs were proven contaminated by ADF&G Habitat Div. studies.
Herring eggs were also possibly contaminated.

15



0iling of Streams

~ ble i .ncludes 1989 oiling condition: >~ “hose streams in

stern PWS potentially used by HADU's for nesting. Stream mouths
are identified in this table by location and Exxon beach segment
number. The table is keyed to locations where HADU were observed
during tl 1991 field :ason. Streams on Naked 1 .and (! | and
Eleanor Island (EL) where HADU's were formerly reported as breeding
(Oakley and Kulitz, 1979) are also included. Although no HADU
pairs were trapped at any stream mouth during the 1991 spring and
summer in the oil spill area of western PWS (Table 5), HADU's were
regularly trapped at streams with similar profiles in eastern PWS
(Crowley 1991). HADU's were, however, present in bays, lagoons and
on offshore rocks near stream mouths in the oil spill area (Table
2). Streams were incorporated in Table 7 if HADU's were observed
in the vicinity (Table 2) or if the streams were trapped by the
ADF&G team (Table 5).

A sample of 1989 oiling conditions described in Table 7a includes
stream sites with the following documentation: a heavy 50 m band of
fresh oil and mousse at a stream mouth (LAO18) in Sleepy Bay Lagoon
became asphalt, tar, and buried oil by the time of the DEC Fall
Walk; a moderate band (3m to 10 m) of pooled o0il and fresh o0il in
April at a stream mouth (EL052) in Northwest Bay, Eleanor Island,
a previously documented HADU breeding site, became buried oil and
tar and asphalt by September; a light .5 m band of mousse and tar
at a stream mouth (EV008) at Iktua Bay Lagoon in June became
asphalt by October; the stream mouth (KNO018) at Otter Cove, Bay of
Isles, had a heavy coating of fresh and free oil, o0il coating of
rocks, and mousse in May 1989, which became tar by September.

The two Naked Island streams ASC# 222-40-12960 at Cabin Bay and
222-40-12950 in Outside Bay (NA-25) are _:l: ively small (Table 7)
but HADU broods at Naked Island and Eleanor Island were recorded by
Oakley and Kulitz (1979). HADU broods were also mentioned around
Naked Island by Dzinbal (1982). The Naked Island beach segment (NA-
25) was documented as moderately oiled in 1989 (Table 7a). NAO24-
026 contained areas of pooled o0il, tar coating, tar balls and oil
mousse in 1990 (Table 7b). In 1991 NA024-026 contained asphalt,
tarballs, tar cover and mousse, although these segments were
excluded in 1991 cleanup plans.

Supporting documentation on o0iling of anadromous fish streams,
where HADU's would be expected to nest in western PWS, is
voluminous. Habitat Division, ADF&G, compiled 1989-91 oiling
information for PWS streams potentially utilized by Harlequin ducks
(Table 7d). This table lists o0iling observations and their sources
by location and date for Harlequin duck streams. This section
describes the selection of streams for Table 7d, sources of oiling
data, criteria used for summarizing oiling information, and
availability of supplemental data.

16



Contents of Table 7d

The stream oiling in Table 7d is sorted by ADEC segment number,
sub-segment, auddromous stream catalog number (ASC#), and date.
For ch stream, the stream ] S+ 1 oiling summary
inf« ition is listed under a sub-heading. Where the ASC# could
not be clearly identified, the information was listed by sec : °
and subsegment numbers minus oiling summaries. Segment MA002 was
included in the table, since it consists of four small islands

frequented by Harlequin ducks offshore from potential nesting
streamns.
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Oiling criteria

mooigiany waliny vacreyuries oy year to the compiled stream
inforr :ic not simp task sintc the quality and detail of
observati« . specially in 1989), varied widely and both oiling
criteria and the character of the oiling itself char—=d during
1989-91. Thus 1989 criteria largely ignored subsurface oviling, and
although streams were monitoried with some respect to subsurface
contamination in 1990, this issue was not fully addressed until the
1991 MAYSAP survey.

The Habitat Division EVOS group jointly reviewed individual oiling
comments for all Harlequin duck streams and assigned oiling
categories along the following guidelines:

The SCAT and DEC Fall Beach surveys were used as comparisons for
all other observations, and were thus not included in the Habitat
oiling summaries. Whenever there were no Habitat observations for
a given stream within a year, or information was considered
insufficient, the Habitat summary was considered N/A. For each
year, oiling was summarized with emphasis on the earliest and most
detailed information of the season in order to reflect untreated
conditions. In cases where only late-season observations were
available, no attempt was made to back-extrapolate oiling to
previous surveys such as SCAT or the 1989/1990 Winter Study.

A combination of o0iling criteria was used in an attempt to
standardize oiling categories among the three years. This
standardization was heavily dependent upon field sketches of oiling
conditions and dimensions of oiled areas. 1In determining oiling
criteria, a "sifting process" was used in which major criteria were
first applied and then adjusted using further considerations. A
list of o0iling criteria is available from Habitat Division, ADF&G,
Anchorage.

The primary consideration consisted of a combination of band width
and percent coverage criteria from the Shoreline Field Treatment
Manual (1989) and the Cleanup Monitoring Standard Operating
Procedures Manual (1990). Within that framework, the proximity and
mobility of the oiled area to the stream were considered, using a
50 m radius as the limit. Alternatively, such as in the case of
segment KN 134, geographical features such as tombolos or rocky
outcrops that may form a barrier to oil reaching the stream were
taken into account.
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As subsurface oiling became evident, the extent and type of

suben*rfama Ailing vrae ~AAancidarad in an=1daccddac o8 Lhzo categories.
Altiicugii cuccuce vanany -3 YrLeawliy reaucea in i1v3y1l, subsurface
oiling contim to ist. Tt ! oiling cat(_ .es reflect a
greater emphasis on type and perc of subsurface oiling. The

oiling summary values are noted with "subsurface" where the amount
of subsurface oiling affected the oiling category. The persistence
of oiling is best demonstrated in individual descriptions of 1991
subsurface oiling conditions.

For example, in ELO52, ASC# 226-10-16902, heavy surface oil
coverage was documented in an ADEC photograph taken in mid-April
1989. After eight days, however, the survey crew found
considerably less surface oiling in a detailed survey. Persistent
subsurface oiling was found in this segment during the next two
years. The stream mouth area would have qualified as medium oiling
according to band width/coverage criteria established later in
1989, but Habitat Division classified this oiling as heavy with
respect to the initial photograph. The 1990 data indicate medium
oiling and some penetration. The 1991 classification is considered
as light oiling, according to the main criteria, but this is
qualified with the "subsurface" notation, according to MAYSAP
documentation.

Photographs and videos documenting oiling information on the
anadromous streams included in Table 7 and 8 are available from
Habitat Division, ADF&G.

Disturbance to HADU Habitats Associated with EVOS Clean-up and
Response Activities

Extraordinary levels of human disturbance to Harlequin habitats
(offshore rocks, bays and lagoons, mussel beds, and potential
nesting streams) have been documented in western Prince William
Sound from the time of the initial of o0il spill clean-up and
response in 1989 through 1991 (Table 8a,b,c,d,e,f). References are
listed in the definitions section at the end of each table.

The NRDA Management Team considers any EVOS Response activities as
disturbance and hence part of EVOS Damage Assessment. The oil spill
clean-up activities by Exxon, VECO, and other contractors, as well
as state and federal agency monitoring and research efforts, are
all considered here as part of the EVOS Response. Direct human
disturbance is classified into four categories: mechanical and
manual clean-up activities, chemical treatments, and ship, boat,
and fixed and rotary wing aircraft supporting operations. We
believe the actual extent of disturbance to Harlequin habitats in
western Prince William Sound 1989-91 was far larger than our
present documentation.
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All data for the disturbance tables was located in the USCG segment
file system, Federal On-Scene Coordinators Office, Suite 920, 9th

Floor, 1., Ban). Buildi..,, ._._horag., .ilaska. The Task Force

osition "\ ) " 1lc ) car £ " Exxon daily reports for
1989 on file at t 1 Spill Public Information Center (OSPIC) in
Anchorage.

Human disturbance reported in Table 8 includes examples of the
following treatments: Mechanical operation may involve a small
four-wheel drive tractor known as a "Bobcat" with a backhoe turning
subsurface o0il to the surface of a gravel beach prior to a
pressurized hot water wash of the shoreline. Manual operation may
involve wiping of rocks by hand with absorbent "pom poms", or
physical removal of oiled debris such as rocks, gravel, wood, or
marine algae from the shoreline (Table 8). Chemical treatment, so-
called bioremediation, is a fertilizer with a solvent, known as
Inipol (see text, below: Table 9). Custom-Blen (TM) is a time-
released granular fertilizer applied to the shoreline as pellets
which may be ingested by birds (Table 9). These fertilizers are
intended to cause the growth of oil-ingesting bacteria. _

Table 8a contains a chronological account of mechanical and manual
treatment disturbance to four HADU habitats in 1989 spring, summer
and fall. The disturbance is quantified by month in man-days and
treatment days. Offshore rocks, mussel beds, bays and lagoons,
and potential nesting streams are identified by location and Exxon
beach segment number. Only sites with documented HADU use in '91
are included in this table. The disturbance to Harlequin habitats
includes the following: thousands of man-days of manual/mechanical
treatments of individual shoreline segments and offshore rocks
from May through September 1989 (Table 8a); thousands of gallons of
chemical treatment (Inipol) applied to entire island shorelines
(Tables 9a,c); and very heavy boat and ship traffic in summer 1989
in bays and lagoons in the o0il spill area (see page 24).

Treatment of KN500 provides an example of mechanical/manual
disturbance to Harlequin habitat. Surficial oil at KNS500 stream
site was initially removed by hot-water wash in 1989 (508 man-days
of disturbance; Table 8a; for 1990 treatment of KN500 see Table
8d). Clean-up activities at KN 500 on July 11, 1991, at streanm
mouth ASC# 226-10-16996, released a layer of heavy brown crude oil
on the surface of the small bay, accompanied by a extensive sheen
and odor of aromatics (Table 8e). Mechanical clean-up activities (a
backhoe) brought up and released subsurface o0il in the stream
estuary (Table 8e). The oil, buried approximately 6 inches deep,
escaped the containment booms and covered much of the small bay.
This sort of activity has occurred every summer since 1989, and
amounts to a constant source of exposure to intertidal organisms in
the vicinity, and eventually HADU's and other biota. An adjacent
pocket beach at KNS500A has received no treatment and still retains
substantial amounts of buried oil.
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Disturbance L¢ )ffshor« lock:

Oiled offshore rocks, although considered by Exxon to be a high
energy environment subject to natural cleaning and biologically
Ltiv t: ated as part of oil spill clean-up and response.

Landing craft and barges transported multiple high pressure hoses,
supporting hydraulic cranes, and similar equipment to offshore
rocks in the o0il spill area (Table 8). Clean-up personnel then
hosed off rocks with pressurized hot water. Floating booms were
intended to confine o0il washed from rocks to the immediate
vicinity. Various skimmers (watercraft) removed o0il from the water
surface. Occasionally, offshore rocks were scrubbed by hand with
absorbent "pom poms". Oiled debris was placed in garbage bags and
removed. The disturbance to Harlequin habitats in 1989 at offshore
rock sites (identified by segment number), ranged from a team of
seven people scrubbing the rocks by hand for one day in July at
Chenega CHOll to 565 man-days during 51 days of pressurized hot-
water "treatment" of offshore rocks at Perry Island PR0O02 (Table
8a,b).

Molting HADU, which are flightless, are vulnerable to disturbance
and oiling of their habitats (Table 8d,e,f), as well as natural
predation. Offshore rock habitat offers protection and food and
therefore HADU's intensively utilize these sites. Because of their
flightless condition, molting HADU are obligated to feed in the
immediate vicinity of these offshore rocks. From 1989 until the
present, oil persists in many of these habitats. The following is
an abbreviated 1list of adjacent offshore rock/mussel bed -
feeding/molting habitats.

Fleming Island ....... ® 50060 0200 00000 OFLOO3 e e 0 0800 .FLOO4A
Chenega ISland. ® ® 2 8 0 0 ® 0 00000000000 00 .CHO].O. ® e 000 .CHO].].
Bainbridge ISland. ® ® e @ @00 000 0 00 2000 IBAOOGCQ e s o0 OBAOO4

TTREATMENTS to adjacent offshore rock/mussel bed habitats (see also
89-91 Disturbance Table 8 series)

Mechanical\Manual 89 90 91 Chemical 89 90 93
CHO11 Y Y n b4 b4 ?
CHO10 4 Yy Y Yy y 2?2
BA0OO4 Y n n ? n ?
BAOO6 n Y b4 ? b4 b4
FLOO3 n n n n n n
Y Yy Y 2 y ?

FLOO4A



Note that except for FL003 all the above segments were treated
manually\mechanically at least one time during the three year
irred when

AWMUl LY oYY Nalcd wWeELe plLToTllwe

Chemical _reatments (both Inipol and .iastomblen) also occurred
during the time of molting (Table 9a,b,c,d,e,f). Flightless HADU
males residing at offshore rock areas such as BA006, FL003, and
CHO011 would be obligated to feed at nearby oiled, Inipoled mussel
bed sites such as CH010, BA0OO4, BA006, and FL004 (see mussel bed
habitat in Table 9).

isturbanc usse eds

0il spill clean-up crews received instructions not to disturb
mussel beds contaminated with EVOS o0il in western PWS, since the
sites were considered "biologically sensitive". Established mussel
beds were thus intended not to be subjected to pressurized hot-
water clean-up. Mussel beds did however receive both
manual/mechanical and chemical treatments. For example, mussel
beds on Bainbridge Island BA004, received 23 mandays of hand-
washing in two days of August 1989 (Table 8a). A mussel bed on
Evans Island EVO015 received 95 man-days of pressurized hot-water
washing during 18 treatment days in July and August 1989 (Table
8a). Hot water wash off oiled upper beach segments conducted as
part of Exxon clean-up activities in 1989 caused oil in the upper
intertidal to flow downward, recontaminating Fucus and mussel bed
areas (Table 8a,b).

Table 8d contains manual/mechanical disturbance to Harlequin
habitats for 1990. This table contains information on oiling and
treatment status for mussels beds, season of treatment activity,
mandays and treatment days of disturbance, and equipment used.

In 1990 most treatment of oiled mussel beds was manual, and
involved shovel removal of oiled gravel, rake tilling (which may
involve addition of Customblen fertilizer) and hand wiping of
larger rocks. Other mussel beds were sprayed with Inipol, a solvent
of polyethylene glycol ether carrying nitrogen and phosphorus
fertilizers (Table 9 series; see Inipol Section, below).

Table 8(e,f) contains manual/mechanical disturbance to mussel beds
in 1991. Similar to 1990, most treatment activity was manual clean-
up. On occasion, a small Hitachi tracked backhoe was used for
mechanical tilling in segments with mussel beds (LA1S5E; KN300A;
ER20B) . A helicopter was used in 1991 to transport a small clean-up
crew to segments (LA1SE, CH10B) which supported mussel beds.
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Disturbance to Bays and oons

Table 8a contains three examples of mechanical/manual treatment
disturbance to Harlequin habitats in bays and 1lagoons with
documented HADU use. Foul Passage at Disk Island DIO59 received 46
treatment days of pressurized hot-water washing in June and July
1989. The disturbance involved use of a variety of heavy equipment
during 390 mandays (Table 9a). A cove and stream site at Knight
Island KN500 received 62 treatment days of hot-water wash in July
1989. Disturbance to Herring Point, KN 500 involved use of heavy
equipment during 508 man-days (Table 9a). Log Jam Cove at Knight
Island KN 211 received 261 mandays of disturbance during 29
treatment days of heavy equipment use in June and August 1989
(Table 9a).

Table 8d presents information on 1990 manual/mechanical disturbance
to bays and lagoons with documented Harlequin use. Spot-washing
(steam-cleaning with a high-pressure hose) occurred in segment
AE5A. A Hitachi backhoe was used to mechanically till oiled
segments in LA18A and KN211lE. A caterpillar tractor (size D4) was
used for mechanical tilling at segments KN500B and LAl18A. Use of
the backhoe and caterpillar tractor also required a 120-ft landing
ship which deposited heavy equipment on the beach from a bow ramp.

Table 8 (e,f) presents similar information on 1991 disturbance to
bays and lagoons.

Fixed-wing aircraft operations included Cessna 206 and DeHavilland
Twin Otter on floats and amphibious Turbo-Beaver. These aircraft
made frequent flights to and from bays and lagoons, carrying
personnel and supplies through the entire '89 -'91 oil spill period
(see also Helicopter Disturbance Table 10).

Segment KN115 lies along the northeastern portion of the entrance
to Herring Bay on Knight 1Island. Segment KN115 meets many
requirements for Harlequin habitat. The entrance to the cove at
KN115 lies approximately one mile from offshore rocks. Because of
numerous treatment days by Exxon crews it was included in Table 8c.
Note the remarkable number of mandays (3404) expended on segment
KN115. This is a significant amount of disturbance.

Ships and boats occupied many bays and lagoons in the oil spill
area 1989-91. While this disturbance is difficult to quantify, the
following represents composition of Task Force 3, a fleet of ships,
berthing vessels, and smaller support vessels in Herring Bay in
1989. There were six such task forces in 1989. This represents
large-scale disturbance in a single bay over an extended period of
time.
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Task Force 3 occupied Herring Bay for the following time period:

JUNE 1989....6\15\89 TO 6\30\89
JULY 1989....7\1\89 TO 7\31\89
AUGUST 1989..8\1\89 TO 8\3\89

Task Force 3 consisted of the followirig vessels:

BERTHING VESSELS:
USS MOUNT VERNON........195BUNKS

PACIFIC NORTHWEST EXPLORER..(COMMAND VESSEL) 70BUNKS
FOSS 280 (BARGE)........200BUNKS

TOTAL BUNKS 465
TASK FORCE III
LCcv's MAXI BARG

USN 929

USN 748 SCI-2 OMNI HOT WATER UNIT
USN 749 KC-31 HOT WATER UNIT
USN 849 HO30- HOT WATER UNIT
USN 820

USN 838

LEO KIMMER

SEA NIK

USN 888 3 EGMOPOLS

USN 847

USNG 8389

USNG 8097

USNG 8138

USNG 8139

USNG 8387

In addition to these vessels there was a floating helicopter
refueling barge capable of handling 3 helicopters. This refueling
barge was in Herring Bay for approximately 3 months. The Seley
incinerator barge and tug also anchored in Herring Bay. Numerous
skimmer craft such as salmon purse seiners, large mud boats, supply
vessel traffic, crewboats, and scientific supply and research
vessels used Herring Bay during the summer of 1989. Some Inipol
vessels were also in Herring Bay. This is not a complete list.
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Definitions of vessel terminology:

EGMOPOL..cvceseseceesss.A skimming machine used to pick up oil
from the surface of the water.

MUI JDAT..vcccoceocsoeessA larc si L+ s L, v aally over 100
feet in length, with a large open deck
for hauling cargo. Originallly used to
haul well pipe and drilling muds to off-
shore oil rigs.

ICV ceeeceeasscesesssss.This is another designation for a

landing craft.

KC-31 and H-30 are indentifying numbers on the hulls of vessels
carrying hot water units for beach washing.

SCI-2 i; an identifying number on the hull of an omni barge, a
self-propelled hipress and high heat water spraying unit.

Maxi barges, as explained previously, are barges carrying
hipressure pumps, boilers, oil contaiment boom, and long lengths of
high pressure hose for beach washing.

Disturbance to Streams

Exxon or its contractors were not allowed to work in most
catalogued anadromous fish streams in '89; however, many streams
used by pink salmon were not catalogued until in '90. Two streams
in particular at LA18A and KN701B were so heavily oiled in 1989
that mechanical/manual treatment was permitted. Thus some
anadromous fish spawning streams (potential HADU breeding streams)
did receive treatment effects, involving hot-water wash (Table
8a,b) and bioremediation (Inipol) chemical treatment (Table 9a,c).

A stream at segment EL052 on Eleanor Island, which was known to
support breeding HADUs before the EVOS, received 267 mandays of
disturbance in May 1989 during 18 treatment days of hot-water wash
from heavy equipment (Table 8a). This site further received 662
mandays of disturbance in June 1989, involving 73 treatment days of
pressurized hot-water wash from various pieces of heavy equipment.

Table 8d contains manual/mechanical treatment disturbance in 1990.
Most treatment is manual; no caterpillar tractors or backhoes were
used. A helicopter clean-up worked in KN401B for six mandays. The
usual segment received 16 - 20 mandays and six treatment days of
disturbance during 1990.
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Inipol and Other Cher”*--"

loremediation is the proc 3s of removing pollutants from the
environment using microorganisms to degrade the polluting chemicals
into harmless byproducts, i.e. biodegradation. Bioremediation
involves, in many cases, enhancing natural biodegradation processes
by optimizing specific environmental conditions, i.e.
fertilization.

Three types of bioremediation were tested during the summer of
1989: oleophilic fertilizer (Inipol EAP22); slow release fertilizer
(Customblen) and soluble spray fertilizers (Table 9a,c). It is not
the intent here to delve at length into the toxicity of these
chemical treatments, but simply to document their use in Harlequin
habitats, which amounts to yet another series of disturbance
events.

Oleophilic fertilizers contain oleic acid which is added to a
liquid base to soften the target oil. This enables the fertilizer
to adhere to the o0il more effectively. The other two types resemble
the pellitized or liquid fertilizers purchased for application to
lawns.

Inipol EAP22 is a oleophilic fertilizer purchased from the French
company El1f Aquitane (a major French oil industry; Table 94).
Inipol is a liquid material designed to dissolve nitrogen and
phosphorus nutrients into spilled crude oil. Chemically Inipol is
described as a mixture of an o0ily substance (oleic acid, a
surfactant) commonly found in fats and oils, a phosphate containing
shampoo-like material (laurel phosphate, a surfactant), and a
garden fertilizer (urea). Inipol notably also contains
polyethylene glycol ether -- 2-butoxy-l-ethanol (alias ethylene
glycol nonobutly ether or butyl cellosolve or 2-butoxyethanol).
This glycol ether, a substance similar to antifreeze, is used as an

oil dispersant and solvent.

Inipol EAP22 consists of the following chemicals:

oleic acid..........26% surfactant
b § of —T- WP 1 X 3
laurel phosphate....23% surfactant
Water..ceceeeocoeessa24%

2-butoxy-l1-ethanol..11% solvent\dispersant
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The nitrate/phosphate urea fertilizer fosters bacterial breakdown
pressurized
a;z 0.0075
_ o o 21 applying
Inipol must wear full protective gear, since the solvent in Inipol
penetrates exposed skin and is toxic to vertebrates.

Slow Release Fertilizers (Customblen)

These slow release fertilizers consist of ammonium nitrate and
phosphate salts packed in an inert material (mineral or vegetable
in nature) that allows slow release of the nutrients over time.
The major chemical used was urea fertilizer granules about the size
of BB shot produced by Sierra Chemicals. The granules were
broadcast by a hand crank fertilizer spreader at the rate of
0.00331b/ft2. o

Soluable Spray

Nitrogen and phosphorous in the form of ammonium nitrate and sodium
phosphate were mixed with sea water to produce a fertilizer
solution that could be applied to the beaches via a sprinkler
system at low tide. This allowed deep penetration of nutrients
into the beach sediments. During the test of this system at
Passage Cove, 6 pounds of nitrogen and 5 pounds of

phosphorous fertilizer were applied daily per hectare.

Bacterial Requirements

Bacteria which are capable of breaking down hydrocarbons (o0il)
require the following:

Oxygen required for respiration, nitrogen and phosphorous.

Nitrogen and phosphorus are needed by the bacteria to convert oil
hydrocarbons into cellular componets such as DNA, proteins, and
carbohydrates. The beaches of PWS lack nitrogen and phosphorous in
the large quantities required by bacteria. The addition of
fertilizers containing ammonia and phosphate balances the amount of
0il hydrocarbons available to the bacteria and increases the rate
of o0il degradation (in theory).

Temperature

The optimal temperature for bacterial growth and o0il degredation
is 70 F, with lower temperatures slowing growth and breakdown
(Prichard, 1990). However, according to Sirvins and Angles (1986),
temperature is not a limiting factor with acclimated bacteria even
in Antarctica at temperatures of 3 degrees centigrade.
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0il Availability

ot al :ype: > »>i are biodegradabl( larry asphaltene residues
contain many degradable aterials, b1 _ack ¢ soluabil: ; makes
asphaltenes dj "ficult for bacteria to degrade. The extreme form of
this is asphalt pavement (a common occurence on PWS beaches) which
is P, 0il = ; act: 3, disperse B ad
emu151f1ers can be used to soften these asphaltenes, but toxicity
to vertebrates renders extreme treatments impractical.

Toxicity of Slow Release Customblen

Slow release customblem and soluable spray fertilizers have ammonia
flush toxicity. Sixty percent of the applied fertilizer is
released as urea, microbally converted to ammonia. Ammonia can be
especially harmful to aquatic species in areas of poor tidal
flushing, preventing rapid dilution. Ammonia at concentrations of
1l ppm is toxic to invertebrates (mussel larvae). However, this
chemical must reach the particular concentration for a sustained
period of 48 to 96 hours before it will affect indigenous species.
(Prichard, 1990). Ammonia and urea are well known substances. It
appears there 1is 1little conflict among agencies regarding
toxicity. Possible problems could result from an incoming tide or
a contrary current carrying the ammonia up a salmon stream over the
spawning beds, into a sensitive marsh area, or by foraging birds
ingesting Customblen pellets. LD50 studies on Bobwhite quail
indicated 5 grams of pellets per quail caused death within 8 hours
of dosage. 50% of the quail dosed with 1 gram of pellets (40
pellets) died within 36 hours. None of the birds dosed with 0.2
grams of pellets died (Fairbrother, 1990).

Inipol Toxicity

A basic supposition regarding Inipol toxicity is that once Inipol
mixed with water it becomes nontoxic. This is difficult to prove
however since there are no proven analytical methods to qunatify
Inipol in seawater (Clark, 1990). When sprayed directly on
intertidal organisms above the water level, Inipol kills most of
them (Viteri, 1990). The most toxic component of Inipol is 2-
butoxyethanol ethylene glycol monobutyl. This is an oil dispersant
and industrial solvent. In humans it can cause dizziness,
respiratory irritation, unconsciounesss, and even death. Inipol
can be absorbed directly through the skin and can cause blood and
kidney damage (MSDS comparison,1989).
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Inipol may injure birds which feed upon it before it dissolves
(MSDS comparison, 1989). In the worst case scenario developed by
EPA the pulse of Inipol in the nearshore water was estimated at 293

n. Th: o & L -~ s 1 i1 . stickleback,
mus: . larvae, oyster larvae, and mysid larvae. The 293 ppm figure,
however, is suspect since the same paper states "There is no proven
anc..ytical method to quantify 1Inipol in seawatel (Pritchard,
1990). Inipol is toxic at concentrations of 35 to 100 mg/liter
(Pritchard, 1990). Lauryl sulfate, used as a "witness product" for
laurel phosphate, which composes 23% of Inipol, has the following
LC50 toxicity: for shrimp....300 ppm and for cockles.....l15 ppm
(Sirvins and Angles, 1986). There 1is, however, no further
documentation on the toxicity of laurel phosphate.

Inipol was not intended to be sprayed on anadromous stream mouths,
but entire sections of shorelines of Knight Island on the SE side
from Hogan Bay to Point Helena and other oiled areas of Knight
Island have been sprayed with Inipol (Table 9a,c). Inipol was used
extensively throughout the three years of o0il spill cleanup.
Excessive use of Inipol on island beaches and stream mouths in
Herring Bay, Knight Island, by Exxon personnel in '89 resulted in
a citation from DEC (Table 9b). This was before additional
anadromous streams were included in the ASC catalog (1990). Non-
documented salmon streams (e.g. EL052) were sprayed with Inipol in
1989 (Table Sa).

Table 9e contains 1990 bioremediation application by segment and by
habitat type, and Table 9f presents 1991 applications. In 1990
DIO67a on Disk Island was used as a bioremediation products test
site. This mussel bed has documented Harlequin usage. ER20b on
Elrington Island was liquid fertilizer test site for ten days in
1990. KN132b, an anadromous stream, was an Inipol test site with
subsequent sampling by helicopter.

During the 1989-1991 Exxon Valdez oil spill several chemicals were
applied to the shorelines of Prince William Sound. The toxic
affects of chemicals such as urea and ammonia are well documented,
while the effect on wildlife of other chemicals such as laurel
phosphate (23% of Inipol) were almost completely unknown. Many of
the areas receiving chemicals (such as test site KN211E where 3
different dispersants were applied in 1989, or on SOP treated
shorelines) were areas with documented Harlequin use (Table 9c¢).
Two of the chemicals selected for extensive application were Inipol
and Customblen, both bioremediation enhancers. The following is an
example of quantities of Inipol and Customblen applied to the PWS
environment 1989-1991.
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Total Inipol and Customblen applied in Prince William Sound in
1989:

Inipol...ccceesesss.0..60,896 gallons

Customblen............14,412 pounds

Total Inipol and Customblen applied to representative and
docu 11 1 HADU} »itat site in 1989:

Inipol...cccceeseesses.7361 gallons

Customblen............1288 pounds

Total Inipol and Customblen applied to representative and
documented HADU habitat sites in 1990:
Inipol..ccceeseeseesss3,318 gallons

Customblen......c.....11,587 pounds

Total Inipol and Customblen applied to selected HADU habitat sites
in 1991:

Inipol....ccccceee.s...991 gallons#*

CustomblenN.cccececess.982.8 *

* These figures are incomplete due to partial records kept by USCG
and ADEC.

Helicopter Disturbance

Prolonged and extensive aircraft activity throughout the

Prince William Sound oil spill area 1989-1991 may be a contributing
factor to the observed reproductive failure of Harlequin ducks.
The secretive behavior of Harlequin hens (Crowley, 1991) is
apparent during the critical spring nesting period. This avoidance
behavior renders Harlequins vulnerable <to human disturbance.
Helicopter disturbance may be a significant contribution to the
failure of Harlequin Ducks to colonize vacant nesting areas in
western PWS and abandon former nesting habitat. Review of
helicopter flight logs during oil spill operations, especially at
those conducted at anadromous stream sites, indicates low level
aerial overflights were prolonged and extensive (Table 10).
Helicopters were used during the o0il spill cleanup and response as
a main transportation source. Critical anadromous streams were a
major target of impact studies on salmon, most of which were
conducted by helicopter. EXXON maintained control of the majority
of aircraft operations during oil spill activities. Table 10 is a
small sample of helicopter surveys documented during the spill.
The litigation-sensitive nature of aerial activity has limited the
availability of data.

Table 10 documents frequent landings by large helicopters at stream
mouths in 1990 PREANADSCAT stream surveys, 1990 ANADSCAT stream
surveys, 1990 USFWS eagle nest surveys, 1990 helicopter salmon
census and 1991 MAYSAP stream surveys.
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Monitoring Activities at Stream Mouths in Western PWS:

A variety c. agencies and consul _ing cc_pi__ie :d surveys to
determine oil-related effects on salmon streams (i.e. potential
Harlequin nes . 1l ) Trw ~HS & ““er the EVOS. ~Kkxon
contractors included the consulting companies Dames and Moore,
Woodward Clyde, America North, and others. Specific data
concerning these research activities are yet unavailable from Exxon
but may amount to a very significant amount of disturbance to
potential Harlequin breeding streams. Each visit by these stream
survey contractors amounted to a disturbance event to the habitat.

For instance, Exxon contractors placed Vebert boxes in stream
mouths in fall of '89 and winter of '90. The study was expanded in
April - May '90 to census emergent pink salmon smolt in
approximately 12 streams in the o0il spill area. Sites included 2
streams on Chenega CH-1, Evans Island, Snug Harbor, Sleepy Bay and
Shelter Bay. These stream mouth sites were visited by helicopter
eve da or two months.

Examples of post-EVOS State and Federal agency monitoring and
research activities include weir construction on anadromous
streams, and other wildlife studies such as the present Harlequin
Duck project. ADF&G constructed weir sites on larger anadromous
fish streams, those most likely to have been used by nesting
Harlequin Ducks in western PWS, in spring '90 and '91 (Table
lla,b). The weirs, intended to facilitate enumeration of smolt in
spring or spawning adults in summer and fall, were initially
erected in 1990 to monitor o0il spill effects on salmon.
Disturbance to potentially breeding HADU's was probable. The weirs
were constructed of galvanized steel pipe placed vertically bank to
bank in the stream channel, with a supporting framework of wooden
lattice and fine mesh netting.

Each weir site is accompanied by a supporting field camp and boat
mooring system. Weir sites are monitored by 2-3 ADF&G personnel
from spring (for salmon fry escapement) through fall (for spawning
adult salmon) (Table 1l1lc). Weirs will not restrict movement of
flight-capable ducks along streams, but will definitely block
egress from the stream by flightless young accompanying hens to
salt water, since the netting extends up the stream bank.
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West side PWS creeks judged sui‘ "~ "2 for Hi_U breeding include at

n. _2wa.. ’re_ _ :h » nainlanc and Brizgaloff

‘eek on “Mene¢ T T 7 ~vo ¢“° t' se sif are

lable 11a,b). These sites othe ise resemble
known HADU breeding sites such as on Six-mile Creek and
_.2surrection Creek near Hope, Ak. (Twait, pers. comm.). Twait
observed HADU ducklings upstream and in the intertidal in these
creeks near Hope. Carl Clark, Twait's grandfather, also located
HADU nests on Resurrection Creek, under overhanging rocks. These
west side PWS creeks also resemble east side PWS Stellar Creek, a
documented Harlequin breeding stream (Dzinbal, 1982, Crowley,
1991).

Table 12 represents oil contamination in PWS mussel beds documented
and described in initial joint agency oil spill clean up and
response surveys in spring 1989 (see also mussel bed oiling in
Table 7a,b,c). Persistant oiling was documented in mussel beds in
1991 (see Table 7c). Current data on status of mussel beds oiled in
1989 is not otherwise available.

Mussel Petrochemical Contaminant Data Collected by Other NRDA
Investigators '89 =-'9]1 (Objective B).

ADEC (1989) collected samples of blue mussels in the o0il spill area
of western PWS in May and June 1989. Mussel tissues, but not
shells or byssal threads, were analyzed for PAH (polynuclear
aromatic hydrocarbons) and TPH (total petroleum hydrocarbons) by
Enseco - Erco Laboratory. These data are preliminary only. Samples
were taken from the following sites: Esther Passage, Wilson Bay,
Shelter Bay, Herring Bay, Block Island, Bay of Isles, Northwest
Bay. Esther Island was an unimpacted reference control site.
Wilson Bay was a 1lightly impacted site. Shelter Bay was a
moderately impacted site. Herring Bay, Block Island, and Bay of
Isles were heavily impacted sites.

Mussel samples from Esther Island had most polynuclear aromatic
hydrocarbons not detected. Total petroleum hydrocarbons were barely
above detection limits or not detected.

Mussel tissue samples from Wilson Bay, a lightly impacted site,
had May and June 1989 mussel tissue samples with low levels of
polynuclear aromatic hydrocarbons and low or not detectable levels
of total petroleum hydrocarbons.

Mussel tissue samples from Shelter Bay, a moderately impacted site,
had elevated levels of pristane and phytane, and C19, €20, and C25
petroleum hydrocarbon analytes. Mussel tissues also had elevated
levels of C3- and C4-naphthalenes, C3-fluorene, Cl-, C2-C3- and
C4-phenanthrenes/anthracenes, and Cl-, C2-, C3-dibenzothiophenes.
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c) pending petrochemical analysis of seaduck proventriculus samples
submitted to USI 3, and additional liver and bile data, may support
:h« 1ypothesis o ‘:eproductive .mpairment in seabirds via ingestion
of petrochemicals suggested by Fry et al, (1986). Contaminated
proventriculus samples indicate consumption c_ oiled intertidal
prey. The presence of a spectrum of petroleum chemicals in seaduck
liver tissi in conjunction with lower levels of napathalene and
phenanthrene metabolites in bile (Patten 1990a) contrasts with
harbor seals, which have higher levels of metabolites in bile and
no petrochemicals in tissues (Frost, pers. comm.). The harbor seals
are apparently able to depurate petrochemicals from their tissues.
This suggests that seaducks fail to depurate petrochemicals from
their tissues, or continued exposure through their food chain. This
lends credence to the hypothesis of petroleum exposure to Harlequin
ducks through the food chain and their subsequent failure to
reproduce (see also Fry et al, 1986).

d) Massive amounts of human disturbance to stream mouths and other
Harlequin habitats included thousands of man-days of manual
cleaning, mechanical tilling, hot-water treatment, Inipol , weir
construction, agency and contractor visits, ship and boat traffic
in bays and lagoons, and low-level overflights by fixed-wing
aircraft and helicopters. Since Harlequin ducks are sensitive to
disturbance, and high levels of disturbance can be correlated with
poor reproductive performance, this is the alternative hypothesis
for the cessation of Harlequin reproduction in the oil spill area
of western Prince William Sound.

e) One HADU brood was observed on a rocky reef at the SW end of
Crafton Island near Loomis Creek in the oil spill area in Fall of
1989. This brood of three was collected for analysis of
physiological condition and petroleum residues in tissues.

f) No broods were observed in '90 in oil spill area,
although HADU reproduction was observed in N, E, and S PWS in '90
(Patten, 1990b).

g) No HADU attempts at reproduction were observed in '91 in oil
spill area, with one exception. One very late HADU brood was
observed in a heavily oiled area by ADF&G in the Bay of Isles,
Knight Island, PWS o0il spill area, in mid-September 1991. Four
other broods were observed on the periphery of the oil spill area
in 1991 (Table 14). The essentially complete HADU reproductive
failure in the o0il spill area was indicated by only one pair
recorded in spring 1991 surveys at any stream mouth investigated in
the o0il spill area (Table 2), and confirmed by a 1lack of
prospecting for nest sites along streams (Table 5). Mist-netting
for 121 net-hours at 12 stream mouths in spring and early summer
1991 in western Prince William Sound indicated complete lack of
stream use by HADU's (Table 5). These 12 anadromous fish streams
otherwise met the PWS HADU nesting stream profile (Patten, 1990b;
Crowley, 1991).
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This study since 1989 has i1 ot f oo T s Tlett T
effects of petroleum exposu lequin Ducks, which are a
resident breeding waterfowl species in Prince William Sound.
Harlequin Ducks are intertidal feeders, consuming a wide variety of
intertidal organisms, including limpets, small clams, hermit crabs,
snails, and blue mussels. The food items have been documented in
proventriculus samples obtained from collected Harlequin Ducks in
PWS. Blue mussels are also consumed by five other waterfowl
species in this study. These species are Barrow's and Common
Goldeneyes, and three species of Scoters, especially the Surf
Scoter, which feeds both intertidally and subtidally. Analysis of
levels of petroleum residues in liver and bile of these species of
seaducks have been of sufficiently high levels to meet full USFWS
criteria for internal exposure to oil. Although affected birds are
distributed in a very patchy fashion, approximately 40% of
collected Harlequin Ducks and goldeneyes taken in 1989-90 have been
in poor physiological condition upon necropsy, with minimal adipose
tissue. A failure to reproduce in Harlequin Ducks was first noted
in 1990 and documented in 1991 in the PWS o0il spill area.
Harlequin Ducks reproduced normally in control area study sites in
northern, eastern and southern PWS in 1991. The other seaduck
species do not breed in PWS. Other studies in the seabird
literature have indicated that single dosages of petroleum exposure
through ingestion or preening oiled feathers have resulted in
failure to reproduce for up to one year (Fry et al, 1986).

Blue mussels are well known for their ability to concentrate and
retain pollutants such as oil. As long as mussel beds remain
contaminated with unweathered, aromatic EVOS crude oil, exposure to
seaducks will continue through the food chain with blue mussels as
a principal etiological agent, with resultant physiological
effects, including failure to reproduce.

The massive amounts of disturbance associated with EVOS cleanup and

response activities should appreciably diminish in 1992, creating
conditions suitable for testing the disturbance hypothesis.
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Table 2
SPRING HARLEQUIN SURVEYS
OIL SPILL AREA, PRINCE WILLIAM SOUND 1991

LOCATION SEGMENT DATE TIME # FEMALES # MALES ACTIVITY
BAY OF ISLES,
(WEST ARM) KN201* 5/24 1300 -0- -0-
OTTER LAKE KNO18 5/24 2200 =0~- -0-
BAY OF ISLES  KNO22* 5/25 0800 5 10 - SITTING
MARSHA BAY (ALL) 5/26 0900 -0- -0-
RUA COVE KN213 5/26 0830 =0- -0-
SNUG HARBOR (ALL) 5/26 0930 =0- -0-
HOGAN BAY (ALL) 5/26 1030 -0- -0-
LOWER PASSAGE KN103+* 5/26 1330 -0~ -0-
FOUL PASS INO31 5/26 1400 -0- -0-
LEWIS BAY (ALL) 5/26 1500 ~0- -0-
LOG JAM BAY KN211\210*5/26 1900 1 1 FEEDING
OTTER ISLAND KNO20O* 5/26 2200 7 1 SITTING
BAY OF ISLES KNO19 5/26 2130 2 1 SWIMMING
HERRING BAY, KN144B* 5/29 0900 7 5 SITTING
SOLF COVE.
ALL SEGMENTS FROM
FROM HERRING PT. TO
L. HERRING BAY 5/29 1300 -0- -0~
DRIER BAY, :
PORT AUDRY KN575 5/30 0930 -0- 1 FLYING
MALLARD BAY KN575 5/30 1000 -0- -0-
JOHNSON BAY, A
AT S ENTRANCE KN554# 5/30 1140 9 5 SITTING
(PLUS 5 OF UNDERTERMINED SEX)
LOG JAM BAY KN211* 5/31 1045 -0- -0-
NW BAY ELANORE (ALL) 5/31 0900 -0- -0-
BLOCK ISLAND  (ALL) 5/31 0930 =-0- -0-
FOUL PASS INO31+ 5/31 1000 -0- -0-
DISK ISLAND DIOS59A 5/31 1015 -0- -0~
LOG JAM BAY KN211* 5/31 1030 -0- -0~
"BAY OF ISLES  KNO22#* 5/31 1110 11 6 SWIMMING
(PLUS 3 OF UNDERTERMINED SEX)
OTTER ISLAND  KNO20#* 5/31 1900 10 10 SWIMMING
(PLUS 15 OF UNDERTERMINED SEX)
FOUL BAY MA002 6/1 0930 15 17 SWIMMING
(PLUS 30 OF UNDERTERMINED SEX)
MAIN BAY MAOOSA 6/1 1050 12 14  FLYING & SWIMMING
PT NELLI JUAN MA0O1 6/1 1330 1 1 SITTING
BAY OF ISLES  KNO21# 6/1 1530 (28 OF UNDERTERMINED SEX)
GREEN ISLAND, GR302 6/2 1040 2 -0- 1IN FLIGHT




SPRING HARLEQUIN SURVEYS
PRINCE WILLIAM SOUND 1991

B e e e e e e e e e e ottt teti

LOCATION SEGMENT DATE TIME # FEMALES # MALES ACTIVITY
GREEN ISLAND GR103 6/2 1055 =0- -0-
LA TOUCHE IS. LA21-LA37 6/2 1200 =-0- -0-
HORSESHOE BAY TO WINDY BAY,
POWDER POINT LAO24 6/2 1245 -0- -0~
JOHNSON BAY KN554* 6/2 1345 1 1 FLYING
LOWER HERRING (ALL) 6/2 1400 -0- -0-
NAKED ISLAND NAO25 6/19 1000 -0~ -0-
OUTSIDE BAY " " " -0- -0-
HERRING BAY KN144B* 6/19 1745 2 3 SITTING
BAY OF ISLES KNO20* 6/19 1915 6 14 FLYING/SITTING
WEST ARM KN201=* 6/20 0930 -0- -0~
OTTER CREEK KNO18 6/20 1000 -O- -0-
BAY OF ISLES KNQO22=* 6/20 1025 3 9 FEEDING
FOUL BAY INO31 6/20 1120 10 8
(10 OF UNDETERMINED SEX)

JOHNSON BAY (ALL) 6/20 1220 -0- -0-
DRIER BAY (ENTRANCE) 6/20 1435 -0- -0~
JUNCTION IS. CHO1l1lA 6/21 1230 -0- -0-
CHENEGA 1IS. CHO01 6/21 1320 -0- -0-
(stream mouth, too exposed to anchor)
KAKE COVE CHO017 6/21 1400 -0~ -0-
PLEIADES 1IS. PLOO1 6/22 1110 1 -0- (LOOKING SICK)
JOHNSON BAY (ENTRANCE) 7/6 1515 (3 OF UNDERTERMINED SEX)
APPLEGATE IS. AE004 7/7 1120 6 10 (MAYBE MOLTING)
PICTURESQUE COVE,
CULROSS PASSAGE (NO SEG) 7/7 1230 (CREEK ENDING W/WATERFALL)-0-
CULROSS 1IS. CU011 7/7 1330 (CREEK ENDING W/WATERFALL)-0-
S.NELLI JUAN NJOO1lA 7/7 1335 (CREEK W\STEEP CASCADE)-0-
ESHAMY BAY EB0OO7 7/7 1405 (GUNBOAT CREEK/CASCADE) =-0-
DELENIA IS. DEOO1M 7/10 1215 2 4 (sitting on rocks)
WHALE BAY W WH504 7/10 1400 1 flying 1 (sitting on rocks)
PERRY ISLAND, PROO3 7/27 1035 -0- 1 flying
South Bay PROO1 7/27 1100 -0~ -0-
GRANIT BAY GB002 8/4 1000 -0- -0~
MASKED BAY NONE 8/4 1050 (2 GROUPS OF 7 MALES)
MALLARD BAY KN575 8/4 1300 -O- -0-
TOTAL MALE 80
TOTAL FEMALE 85
TOTAL UNDETERMINED SEX 51

TOTAL 216
* DUPLICATE SURVEYS
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2
Table 3a

Lower reaches of the typical PWS HADU nesting stream have the
followin¢ ‘haracteristic »rofile

offshore rocks

semi-enclosed lagoon with extensive intertidal

st1 mm 30-50 ft wic at mouth

lake-fed with relatively constant velocity of flow

anadromous fish spawning
no major obstacles, such as large vertical waterfalls or

excessively turbulent and lengthy cascades

Table 3b

PWS 0il Spill Area: Streams with Waterfalls/Cascade of sufficient
vertical distance (greater than 10 m) believed to preclude egress
of HADU ducklings, thus forming unsuitable breeding habitat

Stream/Area ASc# Date of Visit Observers

Louis Bay 226-10-16890 May 26, 1991 Crowe, Hastings
Solf Cove, 226-10-16960 June 7, 1991 Patten, Hastings
Herring Bay: failed fish ladder

Gunboat Creek, 225-30-15070 June 24, 1991 Jarvis, Patten
Eshamy Bay

Culross Is. 224-20-13024 July 7, 1991 Crowe, Twait

Culross Is.
Applegate area 224-20-12995 July 7, 1991 Crowe, Twait
pink salmon spawn at mouth intertidally below cascade :

Picturesque Cove 224-30-14780 July 7, 1991 Crowe, Twait
mainland near Applegate

Point Nellie Juan 224-40-14990 July 7, 1991 Crowe, Twait

Hidden Bay: fjord with cascades only

Perry Is. nine very short streams catalogued as pink salmon
spawning sites only: suspected unsuitable HADU breeding habitat
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Table 4

‘haracteristics of :
i 300 at West Arm, Whale Bay (WH504):

semi-enclosed bay

offshore rocks

extensive post-'64 uplifted intertidal with Fucus and extensive
mussel beds

stream 30 ft wide at mouth to estuary

lake fed

moderate slope to stream

no cascade

relatively constant rate of flow

anadromous fish runs: sockeye, pink, chum, silver salmon
old-growth forest borders streanm

south exposure to Port Bainbridge

north exposure to mouth of stream

small cobble to gravel substrate on stream bed

lake connected on south by stream flowing to Port Bainbridge; north
also to West Arm, Whale Bay

Note: This stream serves as an example of an expected
HADU nesting stream in western PWS. This stream was mist-
netted for 11 hours on 7/10/91 with zero HADU trapped (see
Table 5, below)
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Table 5

MIS. .... SITES ON STREAMS
OIL SPI "~ AREA, P "NCE WILLIAM SOUND 19¢°
LOCATION SEGMENT DATE AK STEAM CATAIOG NET TIME RESIIS
SNUG HARBOR KN402 6/3 ASC 226-30-16820 12 HOURS =0-
MALLARD BAY KN575 6/8 ASC 226-20-16980 9 HOURS -0-
MALLARD BAY KN575 6/9 ASC 226-20-16980 9 HOUSS -0-
OTTER BAY KNO18 6/6 ASC 226-20-16880 8.5 HOURS =-0-
OTTER BAY KNO18 6/7 ASC 226-20-16880 8.5 HOURS -0~
BAY OF ISLES
(WEST ARM) KN201 6/11 ASC 226-30-16870 8 HOURS -0-
KAKE COVE CHO17 6/22 ASC 226-20-16270 12 HOURS =-0-
PADDY BAY PAOO1l 6/24 ASC 226-20-26010 12 HOURS -0-
BRIZGALOFF CR. NONE 7/4 ASC 226-20-16230 12 HOURS -=0-
WHALE BAY S. WH502 7/8 ASC 226-20-16340 12 HOURS =-0-
WHALE BAY W. WHS04 7/10 ASC 226-20-16300 11 HOURS -0-
IKTUA BAY EVO008 7/18 ASC 226-20-16300 9 HOURS -0-
CULROSS PASS. NONE 7/19 ASC 224-30-14800 9 HOURS -0-
CAMP CREEK KN132 7/6 ASC 226-30-16982 -0-
(Camp Creek was 24 hour watch throughout the summer)

12 STREAMS one study team 121 TOTAL HRS.

NOTE: TRAP TIMES STARTED ON DATE SHOWN AND CONTINUED THROUGH

MIDNIGHT AND INTO THE FOLLOWING DAY.
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MOLTI? ST 3
OIL SPILL AREA,

IOCATION SEGMENT  DATE TIME
SW FLEMMING IS FLOO3 7/19 1045
BAINBRIDGE IS. BAOO6 7/19 1130
LUCKY BAY KN60O 7/19 1450
FOUL BAY MAQO2 7/20 1230
APPLEGATE IS. AGO004 7/20 1130
OTTER ISLAND KNO21 7/25 1145
FOUL PASSAGE- INO31 7/25 1815
BAY OF ISLES KNO22 7/25 1730
HERRING BAY KN141A 7/25 1000
CHANNEL 1IS. GR0O04 7/26 1200
GREEN ISLAND GR300 7/26 1250
GIBBON ANCH GR002 7/26 1130
HERRING POINT KN500A 8/3 1100
NW KNIGHT IS. KN500A/B 8/3 1115
NW KNIGHT IS. KN504 8/3 1200
JUNCTION IS. CHO1l1l1 8/4 1215
MASKED BAY NONE 8/4 1050
SMALL BAY KN553 8/4 1400
ESHAMY BAY EB0OO9 8/5 1015
ESHAMY LAGOON EB012/013 8/5 1040
CRAFTON ISLAND CROO04 8/5 1100
TOTAL COUNT 666
TOTAL FLIGHTLESS 653
TOTAL FEMALES 6

Table 6
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PRINCE WILLIAM SOUND 1991

# 3 $1
18 18
23 23
5 5
57 57
8, 1 FEMALE 7
5 MALES 2
5, 2 FEMALE 1
25, 1 FEMALE 24
5, 1 FEMALE 3
350 350
50 50
29 29
5 5
4 4
11 10
26, 1 FEMALE 25
14 14
7 7
5 5
7 7
7 7
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HARLEQUIN DUCK TYPE DEGREE OF OIL  DESCRIPTION  BAND
LOCATION HABITAT SEGM' SURVEY DATE CONTAMINATION  OF OILI ' ]
DEATH LAGOON MUSSEL BED SAMPLE SITE KN15.. SCAT $/4/89 HEAVY> 1
BAY OF ISLES Mo
USCG 7/19/89 LIGHT
SIGN OFF
DEC FALL 10/1/89 HEAVY MoUS
WALK ST,A
WEST ARM, BAY OF ISLES PROBABLE BREEDING & FEEDING SITE KN201 SCAT 5/22/89 LIGHT TAR,|
LAGOON STREAM NET SITE
usce 7/7/89 MODERATE>
SIGN OFF
DEC 1071789 LIGHT AR,
FALL WALK BURT'
PLEIADES 1SLANDS MOLTING & FEEDING, OFFSHORE PLOOY SCAT 8/2/89 HEAVY 1 15n
ROCKS
LAST SURVEY CONDUCTED AT THIS SITE
JUNCTION 1SLAND MOLTING & FEEDING AREA _CHO1 SCAT 7/6/89 HEAVY TAR,!
OFFSHORE ROCKS £S,
USCG 8/3/89 MODERATE>
SIGN OFF LIGHT f
DEC 10/19/89 HEAVY> MOUS
FALL WALK MODERATE ASF
CHENEGA ISLAND, KAKE PROBABLE BREEDING & FEEDING AREA CHO17 SCAT 7/18/89 LIGHT TAR .25
COVE STREAM NET SITE Meters
NO RECORD OF THIS SITE BEING SIGNED OFF BY USCG
DEC 10/2/89 VERY STAIN
FALL WALK LIGHT
CHENEGA ISLAND, NORTH MUSSEL SAMPLE SITE CHO10 SCAT 7/4 & 7/5/89 HEAVY FRESH c
TIP MS,] :
USCG SIGN 8/3/98 MODERATE> BURIED O
OFF
DEC FALL 9/19/89 HEAVY> NS, TAR,AP,ST
WALK BURIED OIL

DELENIA [SLAND
DANGEROUS PASSAGE

MOLTING AREA

THIS SEGMENT WAS NOT SURVEYED UNTIL THE 1991 MAYSAP SURVEYS




HARLEQUIN DUCK e TYPE DEGREE OF O1t DESCRIPTJON gAMD
LOCATION HABITAT SEGME! SURVEY DATE CONTAMINATION OF OILING v
KN TGHT ISLAND, WEST FEEDING & ROOSTING AREAS KNSﬁb“ : SCAT 6/5/89 MODERATE FRESH
SHORE OFFSHORE ROCKS O1L,TAR, M5, C
T
UsCG 7/23/89 LIGHT
SIGN OFF
DEC 9/26/89 HEAVY> TAR,ASPHALT
FALL WALK LIGHY BURIED OJL
HERRING POINT MOLTING & FEEDING AREA KN300 SCAT 5/2/89 MODERATE FRESH OIL
OFFSHORE ROCKS
UscG 6/3/89
SIGN OFF
DEC 9/16/89 HEAVY> TAR
FALL WALK LIGHT BURIED OIL
SOUTH TIP CRAFTON ISLAND MOLTING & FEEDING AREA CRO04 SCAT 5/7/89 MODERATE> MOUSSE 20
OF FSHORE ROCKS Meters
UsSCcG 8/17/89 LIGHTY BURIED
SIGN OFF OlL
DEC 9/12/89 MODERATE> OP,MS,TAR AP
FALL WALK LIGHT BURIED OIL
SNUG HARBOR FEEDING AREA & STREAM NET SITE KN40O1 SCAT 6/11/89 HEAVY> POOLED OIL 2 to 20
MODERATE MOUSSE, TAR Meters
Usce 8/20/89 HEAVY> BURIED OIL
SIGN OFF MODERATE
DEC 9/30/89 HEAVY> MOUSSE, TAR
FALL WALK STAIN
LOG JAM BAY FEEDING & MOLTING AREA KN211 SCAT 5/24/89 HEAVY FRESH OIL 1to75
MOUSSE, TAR Meters
SIGN 9/13/89 HEAVY BURIED
OFF OlL
DEC 9/20/89 HEAVY> POOLED OIL
FALL MWALK BURIED OIL HMOUSSE , AP, ST
FLEMMING ISLAND MUSSEL SAMPLE SITE FLOO4 SCAT 7/15/89 HEAVY> OP,MS,TAR 104
USCG 8/9/89 MODERATE>
SIGN OFF
USCG 8/10/89 LIGHT>
SIGN OFF
DEC FALL 10/17/89 HEAVY> MOUSSE , TAR
WALK BURIED OIL ASPHALT
















TABLE 7b






HARLEQUIN DUCK TYPE oIL
LOCATION HABITAT TYPE SEGMENT SURVEY DATE DESCRIPTION
B
-/OINT BAINBRIDE MUSSEL BED SAMPLE SITE BA0O4 SSAT 3/31/90 POOLED OIL, CV, C.

N/T ORDER WAS SIGNED

FOSC & CLEANUP ACTIVITIES CEASED 4/5/90

DURING THIS SURVEY & MALE

& 3 FEMALE HARLEQUIN DUCKS WERE OBSERVED BY

SSAT BIOLOGIST

BAINBRIDGE PASSAGE, BAY MOLTING SITE, OFFSHORE ROCKS BAOOSBLC SSAT 4/26/90 AP,CT,ST, BU D OR OIL
' ASAP 8/4/90 MS, SOR
WEST COVE, DISK ISLAND MUSSEL SAMPLE SITE D1067A SSAT 4/19/90 AP CT,FM | 1ED OR
ASAP 8/20/90 SOR,CV,CT,ST,TAR PATTIES
BURIED OP  OR
NORTHWEST BAY PROBABLE BREEDING HABITAT & FEEDING AREA ELOS2 SSAT 4/4/90 AP,TB, ST
ELEANOR 1SLAND BURIED OP & OR OIL
ASAP 8/8/90 SOR, CV,CT, ST
BURIED OP,OR,OF OIL
BLOCK ISLAND FEEDING & MOLTING HABITAT ELO1S SSAT 4/8/90 AP,CB,CT,TB,TAR PATTIES
LAGOON & HELIPORT POOLED OIL
ASAP 8/12/90 AP,CT,ST,SOR, TAR
BLOCK [SLAND MUSSEL SAMPLE SITE ELO13A SSAT 4/8/90 ASPHALT, POnLED OIL
LAGOON & HELIPORT BURIED  OIL i
ASAP 8/2/90 AP,SOR,CV,CT
BURIED OR OILING
APPLEGATE ISLAND MOLTING & FEEDING & OFFSHORE ROCKS AE004 SSAT 5/12/90 MS,AP,SOR,CV,CT POOLED OIL
ALB BURIED ( & OF
ASAP 8/22/90 AP, SOR,CV,CT
BURIED OP & OR OIL
APPLEGATE ISLAND, MOLTING & FEEDING HABITAT, OFFSHORE ROCKS - AE00S SSAT 4/3/90 AP,MS,CV,P ED OIL
LAGOON A,B&C BURIED OP, SF OIL

BAY OF [SLES

DEC FALL 9/13/90 ,TAR, ST
WALK BURIED OIL
FOUL BAY,ISLANDS & MOLTING & FEEDING SITES MAQO2A SSAT 4/06/90 AP B BURIE OR OIL
OF FSHORE ROCKS (OCCURING ON ALL LSANDS)
SURVEYED DURING CLEANUP 6/7/90 MS,CV,CT,ST
BURIED OR & OF
OTTER COVE, BAY OF ISLES PROBABLE BREEDING B FEEDING SITE KNO18 SSAT 4/2/90 cr.cv
STREAM NET SITE
NORTH ENTRANCE TO MOLTING & FEEDING AREAS KNO20 SSAT 4/25/90 CT OMNLY




HARLEQUIN DUCK

TYPE oIL
LOCATION HABITAT TYPE SEGMENT SURVEY DATE DESCRIP
UFFSHORE ROCKS, MOLTING, FEEDING & ROOSTING HABITAT KNO22 THESE ISLANDS WERE NOT INCLUDED IN THE Sk E
ENTRANCE TO BAY OF ISLES CLEANUP OR SURVEYS DURING THE 1990 SE:
A N/T ORDER WAS SIGNED BY THE FOSC & CLEANUP ACTVITIES CEASED ON 4/27/90
BAY OF ISLES MUSSEL SAMPLE SITE KN136A SSAT 3/30/90 AP,CV,CT
DEATH LAGOON BURIED OP
ASAP 8/10/90 AP,SOR, C1
BURIED OR
WEST ARM, BAY OF ISLES PROBABLE BREEDING & FEEDING SITE KN201 SSAT 9/9/90 T8,AP,CT TAR is
LAGOON STREAM NET SITE
ASAP 8/9/90 AP,CT,ST,MS R PATTIES
PLEIADES 1SLANDS MOLTING & FEEDING OFFSHORE ROCKS PLOO1 SSAT 4/1/90 CT, OP BURIED OF OIL

A N/T ORDER WAS SIGNED BY THE FOSC & CLEANUP ACTIVITE

S CEASED ON 4/11/90

DE0OY

DELENIA ISLANDS OFFSHORE ROCKS AND MUSSEL SAMPLE SITE THIS SITE WAS NOT INCLUDED IN CLEANUP UNTIL 1991
CHENEGA ISLAND, NORTH MUSSEL SAMPLE SITE & FEEDING AREA CHO108 SSAT 4/5/90 oP,TAR
TIP BURIED OP & G

3 HARLEQUIN DUCKS OBSERVED DURING SSAT BY TEAM BIC

ASAP 8/4/90 CT,ST,FM
JUNCTION I1SLANDS MOLTING & FEEDING OFFSHORE ROCKS CHO11 SSAT 4/5/90 AP,0P BUR L
i DURING THIS SURVEY 2 MALE AND 1 FEMALE WARLEQUIN DUCKS b IVED
BY SSAT BIOLOGIST
SSAT 4/23/90 AP,OP, R
NO.2 BURIED

DURING THIS SURVEY 20 HARLEQUIN DUCKS WERE OBSERVED BY Siun: wiucoGIST

: ASAP 8/4/90 SOR,MS,BURIED OR O NG
KAKE COVE PROBABLE BREEDING & FEEDING AREA CHO17 THIS SEGMENT WAS EXCLUDED FOR THE 1990 CLEA > ANS
STREAM NET SITE
KNIGHT ISLAND WEST SHORE FEEDING & ROOSTING AREAS, OFFSHORE ROCKS KN500 SSAT 4/8/90 cv,AP,CT
BURI  OR OILING
ASAP 8/3/90 SOR,CT, FM
BURIED OR OILING
HERRING POINT MOLTING & FEEDING AREA OFFSHORE ROCKS KN300 SSAT 3/3/90 AP,CT BURIED OR OIL
ASAP 8/10/90 SOR,CT,CV, BURIED OR

OILING
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TABLE 7c

1991 HARLEQGUIN DUCK HAF

OILING COMDITIONS [N PRINCE WILLIAM SOUND

HARLEQUIN DUCK TYPE o
LOCATION HABITAT TYPE SEGMENT SURVEY DATE Y|
. —]
EVANS 1SLAND MUSSEL BED SAMPLE SITE OFFSHORE ROCKS EVO15A MAYSAP 4/30/N AP,CV,ST BUR MOR
A N/T ORDER WAS ISSUED BY THE COAST GUARD AND ALL CLEANUP ACTIVIES CEASED ON 5/20/91
IKTUA BAY LAGOON STREAM NET SITE, POTENTIAL BREEDING AREA EV0088 MAYSAP 4/27/91 $
A N/T ORDER WAS [SSUED BY THE FOSC AND ALL CLEANUP ACTIVITES CEASED 5/13/91
1KTUA BAY ADJACENT OFFSHORE ROCKS, MOLTING AREA EV010 THIS SEGMENT WAS EXCLUDED FROM THE 1991 LANS
GUGUAK COVE, LAGOON MUSSEL BED SAMPLE SITE & EVO70E MAYSAP 5/25/91 ' '; AP,SOR,CT
‘ PROBABLE BREEDING STREAM SITE -
' SVPSR 7/25/91 SOR, BURIED
ELRINGTON ISLAND MUSSEL SAMPLE SITE ER020B MAYSAP 5/23/91 AP NS, SOl
NORTH TIP BURIED
SVPSR 7/10/91 MS & BU
LATOUCHE MUSSEL BED SAMPLE SITE " LAO1SE MAYSAP 5/23/91 AP, MS,TB, cune, e,
BURIED OP,HOR,MOR 1 OR,OF
SVPSR T/15/91 BURIED HOR
SLEEPY BAY MUSSEL SAMPLE SITE, PROBABLE BREEDING STREAM LAO18 MAYSAP 5/3/91 AP, SOl
BURIED MOR § L
SVPSR 8/3/91 ,MS,§
BURIED OP, HOi R
GREEN 1SLAND, N.W. SIDE MUSSEL SAMPLE SITE, OFFSHORE ROCKS GR101 A&B MAYSAP 5/2/91 SOR,CT,
BURIED MOR,Li R
N/T ORDERS WERE ISSUED BY THE FOSC. ALL CLEANUP ACTIVITIES CEASED 6/8/91
A SVPSR 6/28/91 HSOR,CV,CT,ST
B8 SVPSR 8/20/91 AP_HSOR, LOR,OP
GREEN 1SLAND MOLTING AREA, OFFSHORE ROCKS GRO15A THIS SEGMENT WAS EXCLUDED FROM THE 1991 CLEANUP PLANS
GIBBON ANCHORAGE '
1
GREEN ISLAND, SOUTH END MOLTING AREA GR300A THIS SEGMENT WAS EXCLUDED FROM 1991 CLEANUP PLANS
CHANNEL ISLAND MOLTING AREA GROO4A THIS SEGMENT WAS EXCLUDED FROM 1991 CLEANUP PLANS
POINT BAINBRIDE MUSSEL BED SAMPLE SITE BAOO4A MAYSAP 5/26/91 AP ,MS, SOR,CT
N/T ORDER WAS SIGNED FOSC & CLEANUP ACTIVITIES CEASED 6/8/91
SVPSR 6/24/91 MS,SOR,18,CV,CT,ST,OP
i BURIED MOR
















DESCRIPTIONS IN ¢ ) ARE AN UNOFFICIAL ATTEMPT TO CLARIFY OILING DEFIMITIONS.

MAYSAP May Shoreline Assessment Program (1991)

SVPSR State Vessels Progress Status Report (1991)

DEC Department of Environmental Conservation's shoreline oiling evaluation survey.

FOSC Federal On Scene Coordinator (in charge of cleanup) Usually the USCG Admiral.

TAG Technical Advisory Group (consisting of USCG FOSC, DEC, EXXON, NOAA)

- This table incorporates locations of Harlequin Ducks observed and documented during the 1991 Spring Shoreline Assessment Program.

Note: Definitions and description of oiling change with the individual and agency making the observations. Most observations are general.

WP51/TOM/91FORM. TWC
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CHENEGA

CHENEGA

CHENEGA

CHENEGA

CHENEGA

CHENEGA

CHENEGA

CHENEGA

CHENEGA

ISLAND,

ISLAND,

ISLAND,

ISLAND,

ISLAND,

ISLAND,

ISLAND,

ISLAND,

ISLAND,

NORTH

NORTH

NORTH

NORTH

NORTH

NORTH

NORTH

NORTH

NORTH

CHoo1
2262016280
CHoO1
2262016280
CHoOO1
2262016280

CHoo1
2262016280

CHoo1

2262016280

CHoo1
2262016280

CHoOO1
2262016280
CHoo1
2262016280
CHoo1

2262016280

07/26/89

. 07/26/89

07/28/89

08/13/89

10/01/89

10/14/89

12/09/89

04/13/90

04/25/90

BEACH HEAVILY OILED UP TO STREAM BANK.

BEACH HEAVILY OILED, BUT STREAM AND ADJACENT SUBST! T! ( LY MOD T
LIGHTLY OILED.
AT MOUTH - THICK, NARROW BAND OF OIL/MOUSSE JUST NMC T! ( STREAM

MOUTH.

MODERATELY OILED. OILED TAR MOUSSE BAND, MAP 19.

(NOTE: DAY OF DATE NOT AVAILABLE). WEST OF STREAM: O
30 FT WIDE ZONE. AREA ON EAST HAS DEEPER
PENETRATION IN VICINITY OF ADEC STATION.
AND OILY DEBRIS IS 3@ FT NORTH OF STREAM.
OILED ZONE VARIES 3-75 FT WIDE WITH INTERMITTENT Ct El (
PENETRATION.

. ON ROCKS IN A
A 20 FT WID! BAND OF MO 3SE

AND

HIGH EXPOSURE. HEAVY TO MODERATE OILING.

MAPS. 1 X 30M OIL BAND ON SOUTH BANK - MITZ >75% COVI AGE, 13CM
PENETRATION. 8 X 50M OIL BAND ON NORTH BANK <1%.
FIIM ON SURFACE.

SMALL BAND OF ASPHALT ON RIGHT SIDE OF STREAM, 2 F1 T '
LONG. OIL ON STREAM BANK.

E, 30 FEET

SMALL AREA OF TARMAT IS ONLY SIGN THAT THIS BEACH HAS EEN OILED. OIL
ON STREAM BANK.









CHENEGA ISLAND, NORTH

CHENEGA ISLAND, NORTH

CHENEGA ISLAND, NORTH

CHENEGA ISLAND, NORTH

CHENEGA ISLAND, NORTH

C NEGA ISLAND,
PRESTON COVE

CHENEGA ISLAND,
KAKE COVE

CHOQ2 B

2262016180

CHOQ2 B

2262016180

CHoQ2 B

2262016180

CHo@2 B

2262016180

CHoQ2 B

2262016180

CHo10

CHoO17 A

2262016262

04/26/90

08/06/90

05/05/91

06/13/91

08/22/91

08/01/89

07/11/89

WEST SIDE OF STREAM: 2x30M BAND AP IN UITZ AN 20X3@0M 1EA OF SPt ADIC
TARMAT LYING ADJACENT TO IT IN MITZ 6CM

THICK. EAST BANK UPSTREAM: 6X4M BROKEN AP 3CM THICK !
AND A 2X60M SPORADIC AP IN UITZ 6CM THICK. AP

BAND PARTIALLY BURIED ON WEST SIDE.

GRASSY AREA

WEST SIDE OF STREAM: 2 BANDS OF OIL: A 44M LONG X 1M WIDE BAND OF
PATCHY TARMAT/OR SEDIMENTS IN THE UITZ - BELOW

THE SWASH ZONE. A 32M LONG X 3-5M WIDE BAND IN THE LUITZ OF BROI
TARMAT/OR SEDIMENTS. EAST SIDE: SPORADIC PATCHES TARMAT/OP/OR
SEDIMENTS 4M FROM THE STREAM CHANNEL IN THE MITZ. REASSESS IN S! ING.

PER OG SKETCH. EAST BANK: AT MOUTH, 2X20M 1% AP BAND. FURTHER UPST 1AM
SMALL PATCHES OF .2X2M 15% CV, 1X3M 10% SOR

AND .2XSM 1% HSOR ADJACENT TO STREAM BANK. WEST BANK:
OILING IN VICINITY OF STREAM IS 8X22M BAND WITH 2%

AP AND 5% HSOR. REST IS SMALL PATCHES OF CV AND AP WELL REMOVED RO

HEAVIEST

STREAM. MAD FORM LISTS 20CM PENETRATION AND MOR FOR THE OIL BAND.

WORK ORDER WAS FOLLOWED. SUGGEST THAT ADF&G REASSES: [HIS SITE AT A
LATER DATE FOR RE-TILLING TREATMENT. "MOST ALL

OF THE OILING WAS TILLED WITH VERY LITTLE REMOVAL.
20% MOR".

IT WAS 80% LOR AND

HEAVIEST REMAINING OIL IS A 1 X 3 METER PATCH OF HOR/OP LOCATED IN
AREA B ON THE WEST SIDE OF THE STREAM. COVERED
BY CLEAN SEDIMENT. IT MISSED TREATMENT IN 1S |[.
FROM THE STREAM, IT DOES NOT APPEARR TO POSE A
THREAT TO THE STREAM. OTHER AREAS OF SURFACE OIL ¥ [ 5HT. NO
REASSESSMENT NECESSARY IN 1992. LOTS OF PINKS IN

STREAM AND BAY.

DUE TO ITS DISTANCE

RAT VISIT TO ASSESS TREATMENT. HEAVY TO MOD OIL.

TRACE OF RANDOM TAR DROPS ON COBBLES & PEBBLE IN MID ITZ.
OBSERVED ON SMALL POOLS IN TIDAL STREAM
CHANNELS. (SKETCH)

LIGHT SHEEN






MAINLAND, ESHAMY BAY,
NORTH OF MOUTH,
LOOMIS CREEK
MAINLAND, ESHAMY BAY,

NORTH OF MOUTH,
LOOMIS CREEK

MAINLAND, ESHAMY BAY,
NORTH OF MOUTH,
LOOMIS CREEK
MAINLAND, ESHAMY BAY,
NORTH OF MOUTH,
LOOMIS CREEK
MAINLAND, ESHAMY BAY,
BELOW GUNBOAT LAKES

MAINLAND, ESHAMY BAY,
BELOW GUNBOAT LAKES

MAINLAND, ESHAMY BAY,
BELOW GUNBOAT LAKES
MAINLAND, ESHAMY BAY,

. BELOW GUNBOAT LAKES

MAINLAND, ESHAMY BAY,

SOUTHEAST

MAINLAND, ESHAMY BAY,
SOUTHEAST

EBoQ1 A
2253015060
EB0O1 A

2253015060

EB0O1 A
2253015060

EBo21 A
2253015060
EBO@7 A
2253015070

EB0OQ7 A
2253015070

EB0Q7 A
2253015070
EBQOQ7 A
2253015070

EB0Q9
2253015160

EBQQ9 A
2253015160

06/06/89

07/31/89

08/21/89

21/05/90

05/30/89

08/04/89

09/06/89

29/11/89

08/21/89

08/21/89

NO HEAVY OILING OBSERVED.

ISOLATED PATCHES OF OIL FROM LIGHT TO MODERATE, SOME ..OUSSE OIL LANDED
NEAR LOW TIDE. (WAS LISTED AS EB0Q@2).

MAP #2, 89RIGO78V, NO OIL SAMPLE FOUND.

"NO OILING VISIBLE" (SEGMENT IN LOG IS EB@®2).

NO SPECIFICS ON STREAM AREA, NO SKETCH WITH F ’KET. C“NERAL = VERY
LIGHT OILING, RARE SMALL TAR BALLS. >1%.

2% MED SURFACE OIL FOR SEGMENT 2% LIGHT SURFACE OIL.

BOOMED IN FRONT OF CREEK. VERY LITTLE OIL IN ESHAMY;
OILED SPOTS ON THE SOUTH SIDE NEAR THE MOUTH OF
THE BAY, ANADROMOUS STREAM LOOKED GOOD.

A FEW LIGHTLY

VERY LIGHT TO NO OIL SHOWN FOR SEGMENT IN GENERAL. NO DESIGNATION
MADE FOR SALMON STREAM AREA - PERHAPS BECAUSE A
BOOM ACROSS THE COVE KEPT THEM OUT. SURVEY BY SKIFF AND FOOT.

SORBENT BOOM BLOCKING FISH PASSAGE.

RAT MOVED BOOM AT EB THAT WAS BLOCKING FISH PASSAGE.



MAT .AND, ESHAMY BAY,
SOUTHEAST

MAINLAND, ESHAMY BAY

MAINLAND, ESHAMY BAY

MAINLAND, ESHAMY BAY,
EB2@9, EBQ12, EBO13

ELEANOR ISLAND,
UPPER PASSAGE
ELEANOR ISLAND,
UPPER PASSAGE

ELEANOR ISLAND,
UPPER PASSAGE

ELEANOR ISLAND,
UPPER PASSAGE
ELEANOR ISLAND,
UPPER PASSAGE
ELEANOR ISLAND,

UPPER PASSAGE

EB@?9 A
2253015160

EB0Q9

2253015140

EB@Q9

EBG@9 A

E1R15 A
2261016906
ELR15 A
2261016906

EL@15 A
2261016906

EL@15 A
2261016906
ELR15 A
22610165906
EIR15 A

2261016906

06/06/89

05/30/89

07/29/89

04/15/89

09/14/89

09/15/89

11/06/89

04/13/90

04/23/99

RARE TAR BALLS (FOR SEGMENT). HAND CLEAN.

NO OILING EVIDENT EXCEPT OILED FUCUS IN STORM BERM AND
VISIBLE OILING ADJACENT TO STREAM. OILED

FUCUS IN HIGH TIDE STORM BERM WEST OF STREAM, A ) VERY
BALLS. NO SHEEN IN CHANNEL WITH AGITIATION.

AREA BELKOW BANK HAS OILY FUCUS AND DEBRIS, INCLUDING ( E DEAD HEAVILY
OILED BIRD. PER PHOTO: OIL APPEARS TO BE

WITHIN 50M OF STREAM.

AR BALLS. NO

POTTY TAR

NO OIL OBSERVED. SKETCH NOT WITH PACKET.

RAT VISIT TO SITES TO PREASSESS FOR CLEANUP.

MOD TO LIGHT, PATCHY OIL BAND 30% COVERAGE, 1CM PENE U--ION @.5CM
THICKNESS, NO SKETCH WITH PACKAGE.

SKETCH HAS LABEL "VERY LIGHT" OIL BAND ON BOTH SIDES OI ¢ REAM IN
UITZ, YET QUALIFIES AS 'LIGHT’ DUE TO THE AREA OF
OILING SHOWN.

REFERRED TO AS "ELO10".
STREAM AREA.

A "VERY LIGHT" DESIGNATION WA! ( VEN TO THE

REFERRED TO AS "ELO10".
STUDY SITE #7.

DISCUSSES TREATMENT TO SEGMEN
NO SPECIFICS ON STREAM.

GUNDLACH

BANDS OF ASPHALT AND MOUSSE AT UPPER INTERTIDAL ON BOTH ¢ JES OF
CREEK. PENETRATION 2". SHOVEL/STEAM.

OIL PRESENT INCLUDES A 100M X 1 M WIDE BAND OF INTERMITTENT TAR
PATTIES RUNNING THE LENGTH OF THE UITZ ON NORTH

SIDE OF STREAM. A 2M WIDE LIGHTLY OILED BAND IN M & UITZ ON SOUTH
SIDE OF STREAM & OILED ORGANIC DEBRIS ON SOUTH

SIDE IN SWASH ZONE, OILED LOG. OIL 1-2CM THICK.









EVANS
IKTUA

EVANS
IKTUA

EVANS
IKTUA
EVANS
IKTUA

EVANS
IKTUA

EVANS

ISLAND,
BAY

ISLAND,
BAY

ISLAND,
BAY
ISLAND,
BAY

ISLAND,
BAY

ISLAND,

IKTUAL BAY

EVANS
IK' A

EVANS
IK' A

EVI 8
IK' A

EVi S
IKTUA

EVi §
IK' A

ISLAND,
BAY

ISLAND,
BAY

ISLAND,
BAY

ISLAND,
BAY

ISLAND,
BAY

EVoo7 A

2264016550

EV0o7 A
2264016550

EVoa?7 A
2264016550
EV0oo8 B
2264016543

EV00o8 B
2264016543

EV00o8 B

2264016543

EVoos B

2264016543

EV0oo8 B
2264016543

EVoos B

2264016545

EVeos B
2264016545

EV0oo8 B
2264016545

06/16/89

07/23/89

02/19/90

06/16/89

07/22/89

07/23/89

08/16/89

08/31/89

06/16/89

07/22/89

@7/22/89

GENERAL OILING LIGHT FOR SEGMENT, NO OIL OBSERVED BY S EAM. A PAIR OF
HARLEQUIN DUCKS SIGHTED.

NO OIL OBSERVED.

INDIRECT OBSERVATION; MENTIONS THAT THIS STREAM WAS TO -E OUR UNOIL
CONTROL FOR MFO SAMPLES.

MOUSSE BAND @.5M WIDE & PATCHES AT HIGH ITZ-SKETCH. 8 [I-CONTINUOUS
BAND OF MOUSSE/DEBRIS AT MID-TIDE BETWEEN

STREAMS.

FLOCK OF HARLEQUIN DUCKS, LITTLE OIL SEEN - RAT VISIT.

THE STREAM BANKS APPEAR UNOILED, SHORELINE BETWEEN (ST :AMS),
ESPECIALLY THE FAR WESTERN ONE (16543), CONTAINED

SCATTERED MOUSSE PATCHES WHICH NEED TREATING.

SEMI-CONTINUOUS BAND (.5M WIDE) OF MOUSSE/DEBRIS AT MI -TIDE. OVERALL
OILING FOR SEGMENT IS LIGHT TO NO OIL.

NO OIL SAMPLE FOUND, MAP #9 #16590.

MOUSSE BAND 0.5M WIDE & PATCHES AT HIGH ITZ-SKETCH. S [I-CONTINUOUS
BAND OF MOUSSE/DEBRIS AT MID-TIDE BETWEEN
STREAMS.

LITTLE OIL SEEN. FLOCK OF HARLEQUINS OBSERVED.

LIGHT OIL AT HEAD OF BAY.

11



EVANS ISLAND,
IKTUA BAY
EVANS ISLAND,
IKTUA BAY
EVANS ISLAND,
GUGUAK COVE
EVANS ISLAND,
GUGUAK COVE

EVANS ISLAND,
GUGUAK COVE

EVANS ISLAND,
GUGUAK COVE

EVANS ISLAND,
GUGUAK COVE

EVANS ISLAND,
GUGUAK BAY,

MAINLAND, EWAN BAY,
HEAD OF LAGOON

MAINLAND, EWAN BAY,

WE ' SIDE

EVoos B
2264016545
EvVoos B
2264016545
EVO70 G
2264016509
EVo70 G
2264016509

EVO70 G
2264016509

EVO70 G
2264016509
EVO70 G

2264016509

EVo70 H
2264916498

EW001
2262016030

EWoQ1
2262016036

07/23/89

10/13/89

07/18/89

08/19/89

09/18/89

04/11/99

04/21/90

09/09/89

07/28/89

07/28/89

THE STREAM BANKS APPEAR UNOILED, SHORELINE BETWEEN (ST®t IS),
ESPECIALLY THE FAR WESTERN ONE (16543), CONTAI D
SCATTERED MOUSSE PATCHES WHICH NEED TREATING.

NO STREAM 2264016546 ON MAP. 2264016545 SHOWS VERY LIGHT OIL BOTH
SIDES OF STREAM.

@7/18/89 AND 07/19/89 LIGHT OILING RECORDED NEAR ST :AM VIA SKETCH.
SEGMENT CONTAINS HEAVY TO LIGHT OIL.

STREAM INSIDE THIS LAGOON HAS PINKS. THICK OIL SHEEN A ) FREE
FLOATING MOUSSE IN THE STREAM ENTRANCE.

3MM MOUSSE AND OIL SHEEN FLOATING OVER THIS STREAM IEA.

SMALL PATCH OF TAR/ASPHALT RIGHT SIDE OF STREA FACING DOWN STREAM.
EASY SHOVEL AND BAG REMOVAL. OIL ON STREAM
BANKS.

VERY SPORADIC STAIN, ASPHALT, TAR, AND BURIED MOUSSE. OIL QUANTITY
AND DISTRIBUTION RELATIVE TO STREAM, DO NOT

PLACE SALMON OR OTHER ORGANISMS AT RISK. NO 1 IATMENT IS RECOMMENDED.
NO OIL ON STREAM BANKS, BUT WITHIN ONE MILE

OF STREAM.

SITE Y, ON EVANS, NO VISIBLE OIL 89RLG186V.
LIGHT OIL PRESENT IN SEGMENT, NO SKETCH, NO SPECIFICS ON STREAMS.

LIGHT OIL PRESENT IN SEGMENT, NO SKETCH, NO SPECIFICS ON STREAMS.
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KNIGHT ISLAND,
HERRING BAY
WES SIDE

KNIGHT ISLAND,
HERRING BAY, WEST SIDE

KNIGHT ISLAND,
HERRING BAY
WEST SIDE

KNIGHT ISLAND,
HER NG BAY
WEST SIDE

KNIGHT ISLAND,
HEF (NG BAY
WEST SIDE

KNIGHT ISLAND,
HERRINFG BAY, WEST SIDE

KNIGHT ISLAND,
HERRING BAY, WEST SIDE

KNIGHT ISLAND,
HERRING BAY
WES SIDE

KNIGHT ISLAND,
HERRING BAY
WES SIDE

KNIGHT ISLAND,
HERRING BAY
WE¢ SIDE

KN132 B
2261016982
KN132 B
2261016982
KN132 B

2261016982

KN132 B
2261016982
KN132 B
2261016982

KN132 B
2261016982

KN132 B
2261016982

KN132 B
2261016982
KN132 B

2261016982

KN132 B

2261016982

06/20/89

07/13/89

07/28/89

08/04/89

08/04/89

09/02/89

09/16/89

10/16/89

11/@5/89

11/05/89

SHORELINE NEAR STREAM HAS NOT BEEN TREATED. HEAVY ( L. 3 OIL PATTIES
MADE IT WELL INTO THE STREAM. MAIN AREA OF
CONCERN IS ENTRY. MOUTH HAS NOT BEEN BOOMED OFF. ( 31 RRED TO AS

#16910).

BOOMING AROUND STREAM, RAT DISCUSS TREATMENT WITH USCG

RECORDED AS 2261016920. RAT HAD RECOMMENDED NO TRE! 1 [. WEST BANK
UNTREATED PER DAMES AND MOORE. SUBSEQUENTLY .
ONE AREA FLAGGED AND MANUALLY REMOVED (AS SEEN FRO HEl ‘OPTER).

LATER RAT REQUESTED ADDITIONAL MANUAL REMOVAL.

HEAVILY OILED ON THE RIGHT BANK. LIGHT TO MOD j@M UP!
4.

AEAM SITE #4

OILED BAND IS PROBABLY 400-500 YARDS WIDE FROM LOW 1 DI [0 UPPER LINE,
HEAVILY OILED.

HEAVILY OILED. MAP.

HEAVILY OILED. MAP.

"MOUSSE & HEAVY SHEEN ON WATER. WIND BLOWING DIRECTI IO COVE AND

BLOWING OIL UPSTREAM."

MAPS, DATASHEETS. HEAVILY OILED IN MID TO UITZ ON LI I BANK. LIGHT
OIL AND TAR PATCHES IN LITZ. 17 X 41.3M OIL

BAND ON LEFT BANK - 100% COVERAGE. 14.4M LONG BAND ON RIGHT BANK WITH
70% COVERAGE.

USEFUL VISUAL/AUDIO DESCRIPTION OF VERY HEAVY (
GROUND WITH PIT INFORMATION & SURVEY FROM BEACH.
#1 IN VIDEO LOG 4941-5220.

LING FROM AIR AND
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KNIGHT ISLAND,

NORTHWEST SIDE

KNIGHT ISLAND,

NORTHWEST SIDE

KNIGHT ISLAND,

NORTHWEST SIDE

KNIGHT ISLAND,

NORTHWEST SIDE

KNIGHT ISLAND,

NORTHWEST SIDE

KN500 B 06/25/91
2261016996
KN500 B 07/11/91
2261016996
KN500 B 08/01/91
2261016996
KN500 B 08/26/951
2261016996
KN500 B 08/26/91
2261016996

AIMEE STATED THAT THE CLEANUP WENT WELL, ACCORDING 1
BUT THE LOR - MOR IN AREA ADJACENT TO THE

STREAM NEEDED TO BE WORKED. MECHANICAL TILLING WAS
H - MOR AREA AT THE NORTH SIDE OF THE COVE.

. NOT TILLED WITH INCOMING TIDE. BACKHOE PEELED THE C

TO HOR, OP) BACK AWAY FROM THE STREAM

CHANNEL AND SPREAD IT OUT TO INCREASE THE SURFACE AR
DEGRADATION. OIL OBSERVED TO 18" (DEEP). THE
LARGER AREA WAS TILLED WITH THE INCOMING TIDE. PORT
CONTAINED BLACK OIL AT 4-8" DEPTH WHICH HAD

NOT BEEN TOUCHED BY THE 1990 TILLING OPERATION). A
QUANTITY OF OIL WILL CONTINUE TO BE PRESENT ON
KN500B. SNARE BOOM WITH POMPOMS DRAPED ON IT WAS SE
ADDITIONAL BOOM WAS DEPLOYED BEYOND THE PRIMARY
AREA BECAUSE SHEEN AND BLACK OIL WAS ESCAPING T : BC
OF THE BOOM WAS SATURATED BLACK WITH OIL.

MECHANICALLY TILLED AREAS C AND D, STILL WITH OIL
ITS DUE TO MIXING). EXPOSED HOR TO MOR,
SHEENING, BLACK BEADING WHEN DISTURBED. NO SURFACE
OTHER THAN COATS OR STAINS ON BEDROCK. NEW
TARMAT POSSIBLY TO BE FORMED FROM OIL EXPOSED FROM 1
BE REASSESSED IN SPRING OF 1992. NO PINKS
OBSERVED. *SURVEY FOCUSED ON DOCUMENTED OILING TRERA
DIMENSIONS: LOR:s 10X7M. MOR-HOR: 8X5M, 8X10M,
13X46M. THE LATTER 2 AREAS WERE MECHANICALLY TILLED

TAG MEMBERS INSPECTED THE SITE IN RESPONSE TO ADF&G
8/1/91. TAG MEMBERS MANUALLY TILLFED, EXPOSED,
RELOCATED AREA ON SOUTH SIDE OF BEACH. EXXON AGREED
REMAINING 2 ARFAS WITH DON BOLLINGER BIO CREW.
CLEANUP FROM @945 TO 1130. RECOMMENDED FOR FUTURE R

TAG DECIDED IN FAVOR OF FURTHER TREATMENT TO STREAM
WHILE ON SITE, WE MANUALLY TILLED PARTS OF

AREAS A AND B ON SOUTH SIDE OF STREAM. TILLING WAS h

AND NO ATTEMPT WAS MADE AT OIL RECOVERY.

YURK ORDI

[ED FOR 7 B

iDIMENT ( OR
[LABLE FOR

? THIS Al
[CANT

JACE.

\, PORTION

» LENSE

SPEAK OF
NEEDS 1

1991.

INE 91.

DATED

AT

SMENT .

{IS YEAR.

HOUT THE TIDE
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SQUIRREL ISLANDS

MAINLAND, WHALE BAY,
CLAW PEAK POINT

MAINLAND, WHALE BAY,

CLAW PEAK POINT

MAINLAND, WHALE BAY,
CLAW PEAK POINT

MAINLAND, WHALE BAY,
CLAW PEAK POINT

MAINLAND, WHALE BAY,

CLAW PEAK POINT

MAINL! D, WHALE BAY,
CLAW 1 AK POINT
MAINLAND, WHALE BAY,

CLAW I AK POINT

MAINL: D, WHALE BAY,

CLAW | AK POINT

SLoo1 D

WHOO3 B
2262016322

WHoo3 B

2262016322

WHOO3 B
2262016322

WHOO3 B
2262016322

WHOQ3 B

2262016322

WHoO3 B
2262016322
WHOQ3 B

2262016322

WHOO3 B

2262016322

07/27/89

08/01/89

09/25/89

04/12/90

04/27/9%0

07/08/90

08/05/90

08/08/90

08/14/90

MODERATE OIL, VISIT TO SEGMENT - TREATMENT OCCURRING.
NO APPARENT OIL WAS OBSERVED.

HEAVY OIL - OILED BAND UITZ 6" PENETRATION (WAS WBO@: , « ' “A"
BELOW CLAW PEAK CONTAINS HEAVY OIL. (VIDEO

960-1074). EGGS IN OILED SEDIMENT (VIDEO 89RLGOO9V, ME' R
OILED BAND AT UPPER INTERTIDAL (1125-1156)

CONTAINS OVERVIEW. 6" PENETRATION DOCUMENTED ON 1125-1226 SED
SAMPLES 89TWC278V, VD.

1074-1125).

NO OIL. NOTE: THIS STREAM WAS LATER DISCOVERED TO HA
OP 1M WIDE 20M LONG. OIL PRESENT UNDER
SNOW AT TIME OF SURVEY. ADDENDUM WRITTEN TO WORK AREA.

| OILED BAND

NO OIL. DETERMINATION MADE FROM PRE-ANADSCAT SUR' Y.

SKETCH SHOWS FORMER LOCATION OF AP BAND: 1.5X27M, 3-6CM T CK, ON WEST
SIDE OF STREAM. EAST SIDE HAD INTERMITTENT
AP BAND OF SIMILAR WIDTH. SPORADIC TAR PATTIES WE
CHANNEL. OIL REMAINING INCLUDED LIGHT OR/OF
RUNNING 27M LONG ON WEST SIDE AND SOME IN BOULDERS ON EAS SIDE.

PRESE ' IN STREAM

OILING CONSISTS OF COAT ON COBBLE/BOULDERS AND RO( WITH
SOR WHERE TAR MATS WERE REMOVED. OILING
NONE TO LIGHT. SKETCH SHOWS 1-2X60M BAND OF SOR.

ME MODERATE

OIL BAND OF GRAVEL IN UITZ. OIL SOAKED WALNUT SI! D GRAVEL OP/OR AND
TARMAT. OIL OBSERVED ON STREAM BANKS AND IN

STREAM BED. ANADROMOUS FISH OBSERVED AT MOUTH OF STREAM. SKETCH
SHOWS 50 M LONG TAR MAT BAND ON EAST SIDE OF
STREAM AND 40 M LONG AT WEST SIDE OF STREAM.
RECOMMENDS FOR REASSESSMENT IN 1991. SMALL AMOUNTS ( SOR AND HOR

REMAIN. THIS STREAM HAD NOT BEEN SURVEYED ON
ANADSCAT DUE TO SNOW COVER DURING PRE-ANADSCAT.
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MAINLAND, WHALE BAY, WHOO3 C 08/01/89 NO APPARENT OIL OBSERVED. DUCKS SIGHTED SOMEWHERE ON SEGMENT DURING
SURVEY.
CLAW PEAK POINT 2262016321
MAINLAND, WHALE BAY, WHoo3 c 09/25/89 TOOK VIDEOS OF (AERIAL) INTERTIDAL (89RLGOO9V METER# 267-1274).
SAMPLE 89TWC279V. NO OIL FOUND.
CLAW PEAK POINT 2262016321
MAINLAND, WHALE BAY, WHOO3 c 04/12/99 NO OIL OBSERVED.
CLAW PEAK POINT 2262016321
MAINLAND, WHALE BAY WHoQ3 01/05/99  "NO OILING VISIBLE" (SEGMENT# IN LOG WAS CHO20).
(GENERAL) 04/04/89 FWS AERIAL SURVEY INDICATES LOONS, GREBES, HARLEQUINS AND MURRELETS
LESS IMPACTED THAN GOLDENEYE, SCOOTERS,
N/A MERGANSERS, GULLS.
(GENERAL ) ~ @5/28/89  TERRY CAMPBELL (D&M) - SMOLT TRAPS IN HERRING BAY, SNUG HARBOR, PORT
ETCHER, BAY OF ISLES, MCLEOD HARBOR, PRESENTED
N/A AT SCIENCE MEETING.
NOTE: This table documents oiling conditions at Harlequin habitat areas. It also reveals the vast amount of arejal

activity as almost every survey report was conducted by landing a helicopter at the mouth of a stream.

WPDUCKS. TWC
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Table 8b

1989 MECHANICAL\MANUAL TREATMEMT OISTURBANCE IN PRINCE VILLIAM SOUND

18LAND SISMENT NABITAY OILED TREAT gAson MANDAYS NANDAYS TREAT TREAT TQVIPHINT
SUDSEOMENT TYet AL Y\N TOTL TYet DAYS
BALNBRIDOL DA008 MUSSEL BIDG \ " ]
cuEnEea ‘ cnele MUSSEL dEOO \ | SUMMER 298 99 vasn 29 NAND\MAXI\GKIN\PAESS N2O\FLO\ONN] |
NAND
oleK 01087 MUSSEL DEOS \j v SUMNER 11) (1)) VASH " MANT\OKIM\ONNI\LCH\F PRESS N2O I
TLEANSR 15 2% MUSSEL DEDS \ A SPRING 192 192 VASH 12 FLO\PRESS N2O\OMNI\G N
ELEANOR fLeie MUSOEL oLO¢ | | SUKNKER 170 170 HANO (L] FLO\PARLSS
VASN NRO\NANO\MAXI\OMNI\ . A\
LW
CLEANOR [111%) MUSSEL OEDO \ \j SUMMER 12 12 NAND 2 NAND\LCH
CLRINATON R 20 MUSSEL DROS v v SUNMER " " NAND [ HANO\LCHM
CLRINGTON Inege MUSSEL DEDS \l Y SUMMER [1]) (1) NAND L 1) HANDALCH\OMNI\SKIN\PRESS NBO\FLD
) VASH
[ALL1) Ivere MUSSEL 0EOO \ L) ]
rLenne FLOOG HUSOLL oL0O Y Y SUMMER e (11 HAND " NARDAFPLO\SKIN\MAXI\OM“""LCM
vaen PRESO N2O
l KNienY [L1%%) MUSSEL 0E00 \ \ SUMNER 791 701 VAN 61 LEM\MART\OMN  MIM\PLONI 00 N29
KNIGNT Kn10¢ MUSOEL OE0O Y \ QUMMER ] [ NAND 2 NAND\LCH
KNIONTY Knaee HUSSEL 0E08 \ N
LATOVENE LAO1LS MUSSEL 0L09 Y | SUNMER 21219 11 HAND 160 lCl\lIll\llll\l:::\llll\'l.\'llll
VASN
LaToveNE LAO]S HUSSEL DEOS Y | FAtLL 52 (11 ] BAND [ 1} LCNA\NAXIN® [\OKIM\NANO\FLO\
VASH Prud® N20
MATNLAND naSO2 MUSSEL DEDS \ N
TOTAL (114} TOTAL (11)
APPLROATE [1411) BAYSELAGOOND ) ]
POSSIOLE UNTRAPPED
STREAM INFLUENCE
Tavr.ook



1909 HMECHANICAL\MANUAL TRAEATMENT OISTURDANCE IN PRINCE VILLIAM SOUND

18LAN®

QUOMENT
OUDSEONENT

HABITAY
TYPL

oILED
AL

TREAT
Y\M

MANDAYS

HANDAYD
TOTL

TAEAT
TYPE

TREAT
DAYS

UIPH

EONANY DAY

BAYOLLAGDONS
POSSIBLE UNTRAPPESD
STREAN INFLUENCE

PAYSELAGOONS
POSOINLE VUNTRAPPED
STREAM INFLLUENCE

BAVOGLAGOONS
POSSIBLE UNTRAPPED
OTRLAN INPLVENCE

LATOUENL

LAOL0

BAVSRLAGOONS
POSSIBLE UNTRAPPID
OTREAM TNFLUENCE

wanp
LI{1D
VAON

BACKNOE\FRONTEN" " OGAREP LM\

MART\OKIN\ONNIN

A

It

TOTAL

TOTAL




1stane OEONINT HABITAY olLeEp TREAT sgagon MANDAYS MANDAY® TREAT TREAT CQUIPNENT T
OUDOLONENT TYet AL AL TOTL TYPL DAYS :
NAKED nAR24 Y n
UNRTRAPPLED
STREAM INFLUENCE
NAKED nao2e BAYSALAGOON Y " |
:l
STREAM INFLUERCE
PERRY [{1]2] PAYSELAROON Y L]
IIITIAPPLID
STREAM INFLUERCE
APPLESATE ALOOS OFFSHORE ROCKS Y N "
AQULIAK AGOO0 OFFSHORE ROCKS \ [ “
DELENIA [1L{]1]}] OFFOHORE ROCKS \J [
FLENING FLo0S OFFOHORE ROCKS \J N
I OREEN GROOG OFFSHORE ROCKS v [ q
I [LI1{] SR101 OFFONORE ROCKY U [ )
l KNienY Kuoze OFFSHORE ROCKS \ \ SPRING ] [ NAND 2 NAND\LCH ”
KRieny Knose OFFONORE ROCKS \ L]
l KNIeNTY K14t OFFSHORE ROCKS \ \ SUMMER N\A M\A VASH 3 FLO\PREOS N20\LCM
HUNMY LLA1]) OFFONORE ROCKS v \ QUMNER N\A N\A VASH ] PREOS NBRO\LCH
WNALE 0AY LLl11) GFFSHORE ROCKXSE \J N |
TOTAL L] T0TAL 7 ]
CHENESA chely STREAN \J (] |
tvane Kvees STREAM \J Y sSUMMER [] [ ] RAND H NAND\LCM
TOTAL (] ToTAL ]

TRT.08R









TABLE 8¢






TABLE 8d
























TABLE 8e















TABLE 8f









TABLE 9a
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1909 OIOREMEDIATION DATLY SUMMARY OF IMPORTANT WADU MNASITAT OITES

IHIPOL (EAP 22) IniroL
GNANULAR
1sLAND STOMEINT MATL AVE. LN, AVE . VON GALS. SEGMENT AVE. LN, AVE.VWD Los, sLaAQON HADITAT $ITL
(1184 FEET (214 FEETY Feer vseo
APPLEGATE ALORG AUS 290 2349 [} 718 OUMMER\OFFONORE ROCKS
APPLEGATE Atote AVS 29 023 24 tasg OUMMER\OFFONORE ROCKS
APPLEGATE ALees AVG 29 " ) H SUMMER\ 0AYS & LAGOONO\POOOIBLE NONTRAPPED STREAM INFLVENCE
SATNDRIDGL DAGSS AVS 19 SUMMER\ OFFONORE RK\MUOOEL BED FOSC\IOCC AUTHORIIED D10\N¢
DATA AVAIL.
DAINDRIDGE A004 AUG 19 SUMMER\ MUSSEL BED\FOOC & JOCC AUTHORIZIED DIO0\NO DATA AVAIL.
CHENESA cHoie AVS 20 2109 19 171 OUMMER\ MUSSEL BED
cCHENEeA cneti AU 20 2199 1 170 SUMMER\ OFFONORE ROCKS
CRAFTON CROOM AUG 20 1197 11 287 SUMMER\OFFONORE ROCKS
CLEANGR gLel AVS 01 231 i [ 3] (4% 1} ) 231 1 1] SUMMER\MUSSEL )
ELEANOR gLos AVS 31 130 12 i1 ELOIS 138 12 19 QUNNER\NUSSEL 0L0
CLEANOR ELos2 AVS 21 2580 H ] 28 SUMMER\STREAN
tvane gvers AVS 19 o ) 19 SUMMER\NUOOEL DED
FLEMING FLOGY AVS 19 200 10 10 SUMMER\MUSSEL OED
SREEN (LR} AUGS 09 [31) 12¢ $31 SUMMER\OFFONORE ROCKS
QREEN SR101 AUQ o8 1950 2 (31 QUMMER\OFFINORE cK$
GREEN oR101 AVS 11 1947 " (11 SUMMER\OFFORORE cxe
KNTONT KNi13 AUS 390 9 17 110 OUMMER\MUOOEL D
KNIONTY [ LiRE) AUS 31 1119 22 100 SUMMER\NUSOEL 0EOD
KNIONY xNis AUS 3¢ 120 ° " KN11S 120 4 23 SUMMER\KN118 MANOAYS OATA ONOVWING OEVERE OISTURBANCE
LLIL LA LLIRL) AUS 31 2184 13 236 SUMMER\KN11S MANOAYS BATA SHOVING SEVERE BISTURDANCE
KNIGNT L1 AUG 29 0871 14 910 LRI 0871 14 00 SUMMER\MUSSEL BED
KNIGNT [ LL1]) AVG 31 1507 27 300 SUMMER\OAVSALAGOORO\POSSIOLE NONTRAPPED STREAM INFLUENCT
MATNLAND HASO2 AVUS 290 12689 $1 (X1} SUMMER\NUOSEL BED
TOTAL S8 - .;OTAL L34
GALS. LBsS.

AVE. LW IR PEET..... . AVERAGE LENOTH OF OIL BAND
AVEVON. U0 FRET., oo, AVERAGE VIDTH OF OIL DAND
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" 7' leo Tapes at OSPIC Library, Anchorage

The following is a listing of 2 ! the video tapes regarding
inipol application on Green Island 1989. Also listed is the video
tape showing the KN115 site where the Notice of Violation occurred
for misapplication of Inipol on August 31, 1989.

Tape # 0249
Notice of Violation KN115 Inipol 89

Tape # 0071\vid#00110
application on Green Island, aerial and ground videos with some
interviews.

Tape # 0074\vid#00113
Before and after video footage regarding Green Island with Inipol

Tape # 0069\vid#00108

Subject: Bob Mastracchio (Exxon) Tech. Mgr.

Topic: when it should be used as well as where and under what
circumstances.

Tape # 0081
Video of oiled sediment sampling at CH002 August 13, 1989 the study
that ADF&G Habitat Division conducted.

Some of these tapes are still being entered into the OSPIC library
file system, but the videos should be available for viewing. We
believe copies could be obtained if desired.

An additional video tape of interest is a tape of sheening from
October of 1989. This demonstrates bleeding oil from beaches from
the air at sites near Harlequin habitat areas.

Tape # 0251

October 14,1989 bleeding oil beaches... Chenega, Evans, Latouche,
and Knight Islands.
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1909 OJOREMEOIATION DAILY SUMMARY OF IMPORTANT MADU MADITAT SITES 7
INIPOL (EAP 22) INIPOL GRANULAR
TOLAND OERMENT PATE AVE.LN, AYE . VDN GALS, SEGMENT AVE.LN. AYE.¥WD Lo, ogaAseN IDITAT S1TLE
FEET FEET usto FEET FEET UsED

CRENESA CHo1le OEPT & [1) [] 3 ) FALL\HUSOEL BED

aleK [ 1113} ey ¢ 248 (1] 30 presy 240 [} 11 FALL\BAYSBLAGOONS\POSSIDLE NONTRAP ) STREAM INFLUENCE
pIsK (2812 SEPT 2 1000 ) 120 Dlesy 19604 ' s FALL\MUSOLL Of0

TYANS [veis 0EPTY 8 (k1] t1] 83 Evo1s @ 20 78 FALL\MUOSEL 0FD

CvanNeg tvere °wer ¢ (11 38.9 110 Evere ° 3.9 28 FALLAMUSOEL )

KNTQNT KN141 sEPTY 2 TOTAL BIO AMTS. FOR THIS OAY MOT BROXEM INTO AMTO.\OZEMENT
KRIGHT Knaol SEPT ¢ 3833 $ 1] KNaot 3833 S 189 FALL\STREAMS

KNIEGNT Knaog WEPT ) 3833 19.9 (1] FALL\STREAMS

Knient Knas2 0EPT 8 KN4ao2 198 s t1] THIS® SEGMENT [0 IMMEDIATELY ADJACENT TO XNA®I IN A CONFINED

POCKET COVE
KHIaNT Knao? SEPT 7 198 ¢ 28 THI® SEGMENT 10 IMMEDIATELY ADJACEMT TO XNAO1 IN A CONFINED
. POCKET COVE

NAKED nAO24 oLPTY 10 123 ) L1 128 HAO24 399 30,90 100 FALLABAYSLLAGOONS\POOSIBLE NONTRAPPES OTREAM INFLUENCI
NAKEO NAG24 0Py 10 LILIL) 1179 1.8 IA) FALLADAYORLAGOONO\POOSIBLE NONTRAPPED 07 (M INFLUENCE
NAKED nao2t Py 18 1340 B 128 NAO2S 2340 10,0 190 FALL\BAYOALAGOONO\POOOTIDLE NONTRAPPED OTRTAM INFLVENCE
NAKED NAO2¢ SEPY 10 NAO2S 300 9 190 FALLA\GAYSALAGOONS\POSOIOLE NON PPED BTRAEAM INFLUENCE
PIRAY PROG2 LLL{AMK] " .7 00 PROG2 146 .7 30 FALL\OFFSHORE ROCKS

PEARY PRESY SEPT 8 228 9.9 [ FALLABAYSSLASOONS\POSSIOLE NOWTRAPPED TREAM INFLUENCE
SQUIRREL "wee sIrY 3 1482 20 219 FALL\OFFONORE R 0
SQUIRREL sLost SEPY 4 829 8.8 281 ) FALL\OFFSHORE ROCKS
LATOUCNE LAl PART OF GEGMENT VAS SRTASIDE\MUCH NUAL-MECH. WORK NOVEVER

NO DOCUMENTATION FOR ..OREMEDIATION
KNIGHT KN1I2 THESE SEGMENTS VERE DOTH APPROVED FOR INIP BY THE 10CC ANG
KN211 FOSC 0\10\89 OBUT NO RECORD OF THEIR TReavMENT EXIOTS
TOTAL 1417 TOTAL (11)
I0SEPT.NLE pe
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TABLE 9d

OLEOPHILIC FERTILIZER DELIVERY SCHEDULE

METRIC TONS DELIVERED FROM FRANCE
( (SHIPPING TIME FROM MANUFACTURER TO FIELD IN ALASKA 4 TO 5 DAYS)

DATE DATE DELIVERED IN TOTAL TONS FERT.
FRANCE
JULY 24,1989 40MTONS - 40MTONS
JULY 28,1989 30MTONS 70MTONS
JULY 31,1989 110MTONS 180MTONS
AUGUST 7,1989 100MTONS 280MTONS
AUGUST 10,1989 30MTONS 310MTONS
AUGUST 15,1989 30MTONS 340MTONS
AUGUST 19,1989 20MTONS 360MTONS
AUGUST 25,1989 100MTONS 460MTONS
AUGUST 28,1989 40MTONS 500MTONS

SHIPPING TIME FROM THE MANUFACTURER TO THE FIELD WILL TAKE 4 TO 5

DAYS. (FRANCE TO ALASKA)

APPROXIMATELY 7 METRIC TONS IS REQUIRED PER MILE OF BEACH.
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1990 QIOREMEDIATION DAILY SUMMARY OF IMPORTANT HADY MWABITAT SITES

tHIPoOL (EAP22) SRANULAR
1sLAND SEQMENT 0ATE HANDAYS AVG LN AVG WON QALS SECMENT AVE LNe AVE vON Los WABDY TYPL
SLAMENY L LL METERS METERS SUBAEGMENT METERS METERS
sAINBRIDOL [ Z11]17 \18 ¢ [FY11]7 1% HUSSEL BRDS
SUNMER g

BAINBRLIOOE BAOOGC \28 ) (11 1)1 L1 7.8 78 MUSSEL DEDS
OUMMER

BATUDAIDGE BAGOSC na7 ¢ DAOSC H] 7.8 1" MUSSEL BEOS
SUMMER

BAINBRIDOL BADOSC [ AR} ] DARSSC 124 MUSSEL D%
SUMMER

(118 1{]] cneion 10 ) cHet0d 1] MUSBEL BIDS
SUMMER

[11{1{7] cheios 7\$ ] L H CHoLOS 132 HUSSEL BEDS
SUMMER

(11011 ]] cneles s8\7 ¢ 1) cHol1OD 102 MVUSSEL BEDS
i SUMMER

DIOSTA OW OISK ISLAND WAS A DIOREMEDIATION PROOUCTS TEST OITE JULY (1,5,9,13,28,90)

cLganen [{X 2R ] AY [} ] Lo 21 HUSSLEL OLDY
SUMMER

gLEANOR (48 IR 1) s\2¢ ] S ELOLIA 87 MUSSEL DEDS
SUMMER

ELEANOR ELe1sA s\ 27 ] 7 ELOISA " MUOSELL PEDS
SUMMER

TLEANDAR ELO18A \29 s 1] ELO1SA 2.8 MUSSEL BEDS
SUMMER

ER0200 ON ELRINGTON WAS A LIQUID FERTILIZER TEST SITE (JUNE 20) (JULY 1,2,3,8,7,11,12,18,14,)

CLAINOTON ERSIOO o\12 ] 3.3 ERS20D 1.8 MUOSEL BEDS
QUMMER

vang EvoI8A s\ ¢ ] S EVOLSA 2.8 MUSOEL BEDS
SUMMER

TYane Evelsa 0 [} 3 EVOLSA 1.8 MUSSEL BEDY
SUMMER

EVANS gveree \12 ] Everst 13 ” ".8 MUSSEL BEDS
SUMMER







ToLAND

SEQNENT

DATE

MANDAYS | AVG LG | AVG wOH | GALS SEGHENT avE Lie | ave vou Les RADITAT TYPE
SEGNENT | sEAsON METERS METERS SUBSEGMENT | METERS METERS
APPLERATE LU YL ' 100 ALoesa " BAVOSLAGOONS\POSSIBLE UNTRAPPEO STREAM INFLUENCE
APPLESATE Ateesa W s 12¢ ALeOSA 208 PAVSLLAGOORS\POSSIOLE UNTRAPPED STREAM INFLVENCE
v
APPLEQATE YT nie s 19 AEDOSA 210 DAYSELAGOONS\POSSIOLE UNTRAI D STREAM INFLU( €
FALL
APPLEQATE AE0OSO 7\ ' 1 ALOOSE 12 DAYSELAGOONS\POSOIDLE UNTRAPPED STAEAN INFLUENCE
SUNNER
APPLEQATE ATOOOD nae ' ’ Atnese 12 OAYSELAGOGHO\POOOISLE UNTRAI D STREAN INFLUENCE
SUNNER
APPLEGATE Atoosc s\ ’ 24 2 1 ALeesc 2 20 1] DAYOALAGOONS\POSOIOLE U 1APPED OTREAM INFLVENCE
SUNNER :
T piese $\27 ’ 1s o1ese n BAYORLAGOONO\POSOIBLE UNTRAPPED OTREAN INFLVENCE
: SPRING
oo ) " ' oresy 1) SAVSRLAGOONS\POSSIDLE UNTAASTD STALAM INFLY €
SUNNER
stox 100 ni ' 5.8 orese o SAYSRLAOOONO\POSOINLE UNTRAPPED OTAEAM INFLVENCE
FALL
wren L TLUN AV . 199 1.4 2.8 et 133 "n.2 s BAYSELAGOONO\POSSIOLE UNTRAPPED STAEAM INFLVENCE
LN wmoisa nie ' 1 oneLsA DAYSALAGOONS\POSSISLE UNTRAPPED STREAN THFLVENCE
SUNMER
KNIONY Kw211c "o ' 11} 13 2 KN211¢e BAYOSLAGOONG\POSSIOLE UNTRAPPES STREAN INFLVENCE
FaLL
T KNSSSA T\ ’ KNS88A 100 OAYORLAGOONO\POOSIBLE UNTRAPPED OTREAN INFLVENCE
FUNNER
KNIONT KNSO9A "nae ' s KNSO0A 138 PAYOSLAGOONS\POSSIOLE UNTRAPPED OTREAN INFLVENCE
SUNMER
KNIGHT KNS994 n ' KNSO0A T BAYOSLAGOSNS\POSOIOLE UNTR ~"ED STAEAM INFLUENCE
FALL
KNTONT Kuseen T\8 ’ KNSEO0 28 SAYSSLAGOSHO\POSSIOLE UNTRAPPED OTREAM INFLVENCE
SUNNER
KNTONT KNS99D T\7 ’ KNE00D 100 13 100 OAYSELAGOONS\POSOIBLE  [RAPP  OTAEAN INFLUENCE
SUNNER ,
KNIGNT KRS908 20 ' 2 " e KNS9OD pee " 1% DAYSSLAGOONO\POSOIDLE UNTRAPPED STALAM INFL ICE
SUNNER
KNIONT LT 2 ' » s 0.7 KNSO99 148 19.8 11 DAYSELAGOORS\POSOIBLE UKTRAPPED STREAM INFLVENCE




10LANe SEONENT DATE HANDAYS AVG LNS AVS WDH GALS SEQMENT AVE LG AVE WON Los NABITAT TYPE
STEMENT stAsBON HETERD METERS SUBSEQMENT HETERS METERS
KNIGHY KNso0d "l,:‘:l!. ] KNSeoR 1110 SAVYSELAGOONS\POSSIBLE UN (PPED 'REAM INFLVENCE
KNTONT [L11]]] :}'l.'l. ] KNSoeS 111 BAYSELAGOONS\PORSIDLE TRAPPEO STREAM INFLWENCE
LATOUCHE LASLSA .;\H!. L 200 LAs1O0A " BAYSLLAGOONS\POGOIBLE UNTRAPPED STREZAM INFLWENCE
HN
LATC  NE LASISA O%\"!l ] 200 LADIOA 9" . SAYOGLAGOONO\POOSIDLE UNTRAPPEO STREAN INFLVENCE
L]
LATOUCNE LASIOA \2¢ (] LAGLSA a7 BAYSLLAGOONS\POSSIBLE UNTRAPP STREAN INFLUENCE
SUMMER
LATOUCHE LAGISA 9 ] LAOISA 150 q (1] DAYSALAGOONO\POSOIBLE UNTRAPPEO OTREAM INFLVWI €
FALL
NAKED nAf2aF T\ ] NAG24F ] 19 3 BAYSELAGOONS\POSOIDLE UNTRAPPED STREAM INFLUI €
SUMNER
PERRY PROOSA 7\ 8 ] 30 PROOIA 84 BAYSGLAGOONS\POOSIDLE V APPEO STREAM INFLUENCE
SUNNER
PERRY PROOBA I\ ] PROOSIA $e BAYSELAGOSNO\POOSIOLE UNTRAPPED OTREAM INFLUENCE
SUMMER
PEARY PREOSA 70"ie ] PROOIA 4 DAVESELAGOONG\POSOIDLE UNTRAPPED STREAN INFLY
FALL
PERRY PROSID .7\0 ] 19 PROOIE 7.9 BAYSELAGOSNS\POOSIBLE UNTRAPPED STREAM INFLUENCE
UNMNER
PERRY PRESID (AL . PROOSE 2 DAYSELAGOONS\POOOIGLE UNTRAPPED STREAM INFLUEN
FALL
PERRY PREOIC \¢ ] PROGIC 132/ DAYSELAGOONS\POSOIBLE UNRTRAPPED STREAM INFLVENGCE
SUNNER
PERRY PROSIO T\$ ] PROO3D 1.9 BAVOLLAGOONS\POSOIBLE UKTRAPPEO STREAM INFLUENGE
SUNNER
TOTAL 280 TOTAL ires TOTAL $387
MANDAY SAL. Les.
APPLESATE AES94A s\14 9 [] 1 .3 AEOOAA 82 ] (2] OFFONORE ROCKS
SUMMER
APPLESATE AEOSAA 6\1$ ] AEORAA 1 OFFSHORE ROC
SUMMER
APPLEGATE AES04A (A% ] (] 4 Atoo A [} OFFOHORE ROC







1eLAND SEQMENT DATE MANDAYS AVG LNG AVG WDH GALS SEGMENT AYE LNG AVE WOM Les NABITAT TYPL
SEGMENT sEASON METERS NETERS SUBSEQNENT METERS METERS
PERRY PROO2A T\¢ s $2.8 PROO2A 28.% OFFSNHORE ROC)
SUMMER
PERRY PROOA AU ¢ PRODZA 1] OFFSHORE ROC)
FALL
SQVIRRTL sLeese T\ 14 [] sLe01B ” OFFONORE ROC)
SUNNER
SQUIRREL sLo01 iz ) sLo01S 287 OFFSHORE ROC) .
SUNNER
SQUIRREL sLeeic s\ 24 [ sLeelC 40.8 OFFINOD cKe
SUNNER
SQUIRRLL sLeeip T\18 ] L1 sLo01Dd 278 OFFONORE ROCI
SUMMER
SQUIRREL sLee1D 0\t2 ] sLo0iD 237 OFFSHORE ICK®
o SUMMER
SQUINRLL sLeete LAYK) ] sLeetp 20 OFFSNORE )CXS
SUMMER
SQUIRRELL steoite ”ni? ] LIN T B 4 20 OFFSHORE ROCKS
SUMMER
L LLTY SN vHee YD 1AL [ ] YHeO3D [} OFFOHONE ROCKS
SUNNER
TOTAL 156 TOTAL " TOTAL 2420
MARDAY QAL. Lae.
CLEANOR (3831 31) 8\ 20 ] 3.1 ELOS2S (1) STREAM
SUNNER
ELEANOR fLes20 8\30 ] ELISD) 31.9 STALAM
SUNMER
ELEANDR ELetze 021 ] ELes2e 192 OTREAM
SUNMER
CLEANOR tLes2e LAY [ ELOS2D 32 STREAM
FALL
ELEANOR ELos2A LAY L [ 14 ELOS2A 10t OTREAM
SUMMER
ELEANOR ELes2a 1AR L] [} ELes24 121 STREAM
SUMMER
NN132B INIPOL TEST SITE APPLIED (7\12&8\11) HELO SAMPLING (8\1&7\18)
KNIoNT Knis2e 8\2 [} 208 23.0 171 KN132D Hil} 23.¢ 102 STREAM

.




1sLANS QEAMENT oarve MANDAYS AVE LNG AvQ VDN GALS SEQMENT AYE LNQ AVE VDN Les WADITAT TYPL
STAMEINT aLAsON METERS METERS SUDSEGMENT METERS METERS
KNIQNHT Knisa2s TA12 ] L1 18 $1 KN1320 " 19 24 STREAM
SUMNER
KNIQGNY Knis2s 024 ] 140 KM1y28 1] ] STREAM
: SUNMER
KNIGNT KN201A s\ 24 ’ 18.2 KN201A 1.1 STREAM
SUMMER
KMIONT KN2OLA (2% 4] ] 10.2 KN201A $.1 ’ STREAM
QUNNER
KnIeny KNRO1A (AT L) ] KN201A 14 STREAMN
QUMMER
KNIaNY KN291A AL ] KN201A 70 2 14 STREAM
FaLL
KNIONT Knaole 0"y (] KNao1 13 17 12 STREAM
FALL
TOTAL 12 TOTAL " TOTAL .7
MANDAY GAL, Les.

OEFINITION OF TERMY:

BVA. . ovaeonnssnenncnsoaness . TREATHENT OCCURRED BUT OATA UNAVAILADE

<AYERAGE LENGTH OF TREATED OIL DAMD IN METERS
SAVERAGE VIOTN OF TRACZATED OIL BAND IN MITERS
veseen POUNDS OF CUSTOMBLEN GRANULAR FERTILIZER APPLIED
QALD. L iivinnrntasesvsnoavscQALLONS OF L2QUID TNEPOL FERTILIZER APPLICO
MANDAY®. . civvvivescsnnsoas ONE MAN WORKING AN EIGHT WOUR DAY

ALL OF TNT DATA [IMCLUOEO 1IN THE PRECZEDING TADLES VAS RESEANCHED FROM THE FOLLOVING SDURCES:
ALASKA DEPT. OF EWNYIRONMENTAL CONOERVATION: OIL SPILL RESPONSE OFFICE 4241 D STREET SUITE 304 ANCHORAGE ALASKA 99599, PRINCE WILLIAM SOUND SEGMENT FILE ALPMABETICAL BY I10LAND

UNITED OTATES COASY QUARD FOSC: (1909,1990,1990) PRINCE VILLIAM SQUNO QIL $PILL SEGMENT FILES. ALPHABZTICAL INDICATOR BY ISLAND. KXEY BANK 0LDC. 001 W, STH. AVE. 4TN FLOOR QUITL
401 ANCNORASE ALAOKA

SIORSOA.DLE




TABLE St



Tab’

1991 BIOREMEDIATION OAILY SUMMARY OF IMPORTANT RADU HABITAT SITES

INIPOL (EAP22) GRANULAR
1sLAND STAMENT MT! MANDAYS AVE LNG AYE VON GAL SEGMENT AYE WOM AYE LNG L8s HARITAT T
SUBSEGMENT SEASON METERS METERS  SUBSEGHENT METERS METERS
SATNBRIDGL gAd0SC i ] [} 244 18 BABNSC [} 204 7.8 MUSSEL BED
SUMMER
DAlINORIDEE [ TY 11T 29 [] 10 BAOOGC 7.8 MUSSEL BED
SUMNER
SAINDRIDOL DABONC 28 [} i DAOOGC 7.9 L1111 ] L}
SUNMER
pISK pIB8TA s\21 [] ) DiesTA MUSSEL dED
SUMMER
I8N 01087A 1ANY ) [] 2s DIBETA 3.8 MUSSEL B~
SUMMER
[ 31 ]¢ 0I8074A S\18% | ] N\A DIeeTA K\A MUBOEL 1
SUMMER
CLAIRGTON (4L LF{]] 1AL L} (1] s 0 ERO209 4% s 17 L] L1
SUMMER
ELRINGTON Iho208 10 ] na ERO20D N\A HUSOEL RED
SUMMER
tvans tveret T\2 [] EveToL [¥) HyUSOEL BED
SUMMER
CYANS tveret ny L} 9 Everet 3.9 HUS T
SUMMLR
Kvane tveret [AY 3 [} $ EVeTRE 2 MUS BED
SUMNER
FLENING rLo0 A n2¢ L} FLOSAA 20 MUSOEL OED
OUMMER
KNIONT KNtasa [ A% ) is 238 n\A 142 KN138A 2938 LAY ) [ 3] MUSSEL oEd
SUMMER
Knient Kuison - 7\29 N\A LAY ] KN138A H\A MNUSSEL D
SUMMER
KNIGNT KNi139A 0nae W\A N\A KNiSeA N\A HUSSEL BED
SUMMER
KNIGNT KNS QOA 8\§ L} KNSeoA 28 MUSIEL oD
SUMMER
KNIGNT KNisoa AL L] L} 4" KNSOOA ([} HUSSEL dEO
SUMMER




S TH]

1sLAND SEGMENT DATE MANDAYS AVE LNG AVE VDN oAl SEGHENT AVE VOM AVE LNO LS N TAT TYPC
SUBBEGMENT SEASON METERS METERD SUBSEGMENT HETERS METERS
XNIANT KN300A 18 (] 27 KN3OOA 18 MUSSEL BED
OUMMER
LATOUCHE La01seE | 1A 1 202 LARLSE 122 MUSSEL RED
SUMMER
LATOUCNE LARISE it ) 1344 LAOISE 126 MU L BED
OUMMEN
MATHLAND MAOO2A s\17 ] HAOO2A N\A MUSSEL BED
SUMNER
TOTAL 101 TOTAL 0 TOTAL 538
MANDAYO oAl Les
APPLEQATE AEOOSA s\2 [} ACOOBA R\A BAYSELAGOONS\POSOIBLE UNTRAPPED STREAM INFLU H 3
SPRING
AP eATE ATOOSA s\l (] AEOOSA 2.8 BAYSGLAGOONS\POSOIOLE UNTRAPPED STREAM INFLVENCE
SUMHER
APPLRGATE ALOOSA " ] 20 AEOOSA 0. OAYSLLAGOONS\POOOIBLE UNTRAPPED STREAM INFLVENCE
QUMMER
APPLERATE ALOOSA nie ’ '} AEQOSA 1 OAYSELAGOONS\POSSIOLE UNTRAPPED STREAM INFLUENCE
OUMMER
APPLESATE ALOOSO 7\!:. 0 1.4 AEO0SO 3 BAYSELAGOONS\| SIDLE UNTRAPPED STREAM INFLUENCE
OUMMER .
APPLEGATE AZOOSO 0o (] ] {1 10 OAYSLLAGOONS\POSSIBLE UNTRAPPED OTREAM IMFLVENCE
SUMMEN
KNTENT KNEOOA u\u. 0 KNSOOA s N\A 109 PAYSLLAGODNS\POSSIBLE UNTRAPPED OTAELAM INFLUENCE
QUMM
114 KNSO0A s\28 0 KNSOOA " DAYSELAGOONS\POSSIOLE UNTRAPPEO STREAM INFLUENCE
SUMMER
XNIGHT KNS990 / o\azu 0 -N\A KNSOOB N\A BAYSELAGOONS\POSSIBLE UNTRAPPEO STREAM INFL  iCE
SUM
LATORENE LA10A .C\IO. 20 LADIBA 27 BAYSELAGOONS\POSSTIBLE UNTRAPPED STAEAM INFLVENCE
UNME
LATOUCHE LAS10A oJQdLn ] M\A LARI0A n\A OAYSELAQOONS\POOOIBLE UNTAAPPES STREAM INFLUENCE
LATOUENE LASt0A .Lki{. ' 1.4 LAOISA $3 BAYSELAGOONS\POSOIOLE UNTAPPED STREAM INFLVENCE
LATOUCNE LAg10A .ﬁh::. 0 N\A LAOIOA H\A BAYSELAGOONS\POSS € UNTRAPPEQ OTREAM INFLUENCE
LATOUCHE LASIOA s\27 0 WA LAOIOA ha BAYSGLAGOONS\POSOIOLE UNTRAPPED STREAM INFLYENCE




18LAND SEQGMENT DATE MANDAYS AVE LNG AVE VOH AL SEGHENT AVE WOH AVE NG Los HABITAT 'e
SUDOEGMENT SEASON METERS METERS BUBSEGMENT N[T(RS. METERS
TOTAL 124 TOTAL L1} TOTAL 159 BAVSELAGOONS\POSSIBLE UNTI  PED STREAM INFLUENCE
MANDAYS GAL Les
APPLESATE AEORAA S\ 1 10 AEOO A 2.0 orrs1 ¢ cKs

SUMMNER

AGULIAK AGoNNA T\ 10 17 LAY} AGOOSA LAY ) oFFs ¢ (14 ]
SUMMER
TOTAL 27 TOTAL LAY ) TOTAL 2.9
HANDAYS [ 18 Les

KnIenT Knye2s \4 18 KN132S 1A ) TRE
SUMMER

KNISNY Knis2d 4\ s 18 KN132B 19 [ 7]
SUMMNER

KNIORY Knaey $\28 $ KHao| 1 [ . !
IPRING ,
TOTAL 11 TOTAL LAY T0TAL 1 1]
MANDAYS AL Les

OEFINIVIONS OF TERMS:

2o« THIS INDICATES TREATMENT OCCURRED, OUT SPECIFIC OATA WAS NOT AVAILABLE.

oo s THE SUMMATION OF ENOIYVIOUAL MAN DAVS (MANOAYSONE MAN WORKING AN 6 MHOUR DAY) BY MABITAT TYPL
TOTAL QAL csoveennvrsnnanassTHE TOTAL NUMBER OF QALLONS OF INIPOL SPRAYED ON THAT SUDSEGMENT HADITAT SITL OURING 1991
TOTAL LB8 ccovascsvoscossess . THE TOTAL NUMDER OF POUNDYD OF CUSTOMBLEN ORY FEATILIZER APPLIED TO THAT SUDSEQGMEMT DURING 1991
AVE LNO. .. ovecoconsancacnnss o AVERAGE LENGTN OF THE TREATED OIL BAND IN METERS

AVE WM. oveacosavaroansones cAVERAQGE VIDTH OF THE TREATED OIL DAND IN METERS

ALL THE OATA COMPILED FOR THESE TABLES CAME FROM THE FOLLOVING SOURCES:
ALASKA OZPY. OF ENVIRGNMENTAL CONSERVATION: OIL OPILL RESPONSE OFFICE, 4241 8 STREET SUITE 304 ANCHORAGE ALASKA 99563 (PRINCE WILLIAM SOUND SEQMENT PILE ALPMABETICAL SY ISLAND)

2:::::‘1111{:.::A!T QUARD FOSC: (1809,1990,1901) PRINCE VILLIAM SOUND OIL SPILL SEGMENT FILE, ALPHABETICAL IMODICATOR OV ISLAMO. KEIY DAMK BLDS. 861 ¥ STH. AYE. 4TH FLOOR SVITE 481

DIORPL.RLE



TABLE 10a



SEGMENT

CHOOQ1A
CHQOO2B
EL@15A
ELO52B
EVo70G
GR103A
IN@31A
KN1@3A
14A
KN201A
KN205B
KN211E
KN213B
KN401B
KNSObA
KN500B
KN602B
KN701A
KN704A
WHOO3B

WHQO3C

TABLE 10a

! “ISTURBANCE DURING PRE-ANADSCAT STREAM SURVEYS 1990

CATALOG #

2262016280
2262016180
2261016906
2261016902
2264016509
2272017880
2261016916
2261016922
2263016865
2263016872
2263016860
2261016875
2263016853
2263016820
2261016992
2261016992
2264016851
2263016840
2263016844
2262016322

2262016321

ALES\PREANADZ2.TWC

LOCATION

Chenega Island, north tip

Chenega Island, north tip

Eleanor Island, Upper Passage

Eleanor Island, Northwest Bay

Evans Island, Guguak Cove

Green Island, Gibbon Anchorage

Ingot Island, Foul Passage

Knight Island, Louls Bay

Knight Island, Bay of Isles, South Arm
Knight Island, Bay of Isles, West Arm
Knight Island, Bay of Isles, South Arm
Knight Island, North From Bay of Isles
Knight Island, Rua Cove

Knight Island, Snug Harbor

Knight Island, northwest tip

Knight Island, northwest side

Knight Island, Mummy Bay

Knight Island, Marsha Bay

Knight Island, Marsha Bay

Mainland, Whale Bay, Claw Peak Point

Mainland, Whale Bay, Claw Peak Polint

DATE

04/13/90
04/13/90
04/13/90
04/13/90
04/11/90
04/12/90
04/13/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/12/90
04/13/90

04/11/90

. 04/12/90

04/12/90



TABLE 10b
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TABLE 10d



L -ON

BATHTUB COVE
POINT COUNTESS
CHENEGA CREEK
JUNCTION CREEK
CHENEGA ISLAND
CHENEGA COVE
SOUTH CHENEGA
SOUTH CHENEGA
DANGEROUS PASS
CULROSS ISLAND
CULROSS ISLAND
CULROSS ISLAND
CULROSS ISLAND
ELRINGTON 1IS.
ELRINGTON IS.
ELRINGTON IS.
ELRINGTON IS.
ELEANOR ISLAND
SHELTER BAY

SHELTER BAY
EVANS ISLAND
E'" * ISLAND
E ISLAND
EVanS ISLAND
GUGUARK COVE
EVANS ISLAND
EVANS ISLAND
EVANS POINT
EVANS ISLAND
FLEMMING IS.
GREEN ISLAND
GREEN ISLAND
FOUL PASSAGE
LOG JAM BAY
HERRING BAY
BAY OF ISLES
WEST ARM
SOUTH ARM
SNUG HARBOR
MARSHA BAY

BAY OF ISLES
HERRING POINT
LOWER PASSAGE
HERRING BAY
CAMP CREEK
RUA COVE

T X BAY

1 CHE IS.
SLnePY BAY
LATOUCHE 1IS.
WHALE BAY

SEGMENT

BAGO2A
BPoo4

CHoQ1A
CHoQ2A
CHO@9A
CHO14A
CHe1l6A
CHO20A
CHS@2A
CUo21B
Cuo13

CUQ14A
Cuei7

CROGBA
EROQO5A
ERQGQ6A
ERO@7A
ELO52B
EV025A

EVO27A
EVO17A
EVO17A
EVO14A
EV@O7@H
EV070G
EV@70F
EV0O71B
EVoo3A
EVo12A
FLOG4A
GRoOO7

GR103A
INe31

KN211E
KN115A
KNGQS5B
KN201A
KN205B
KN421B
KN701B

- KN134

KN500A&B
KN103A
KN129A&B
KN132B
KN213A
KN604
LAQ15C
LRO18A
LRQ21A
WHOQ3B

TABLE . NEW/FISHCNT.TWC

TABLE 1ed

DISTURBANCE DATA
ADF&G HELICOPTER SALMON SURVEYS 1990

STREAM NO

226-40-17451
226-20-16392
226-20-16280
226-20-16180
226-20-16180
226-20-16255
226-20-16258
226-20-16260
226-20-16209
225-10-12995
225-10-13030
225-10-13036
225-10-13030
226-50-16436
226-50-16432
226-50-16430
226-50-16428
226-10-16902
226-49-16613

226-40-16610
226-40-16630
226-40-16620
226-40-16640
226-40-16498
226-40-16502
226-40-16509
226-40-16484
226-40-16590Q
NONE

226-40-16384
NONE

226-20-17880
226-10-16910
226-10-16875
NONE

NONE

226-30-16870
226-30-16860
226-30-16820
226-30-16840

226-30-16865
226-10-16996
226-10-16922
226-10-16975
226-10-17092
226-30-16853
226-40-16809
226-40-16782
226-40-16780
226-40-16776
226-20-16322

DATES OF HELICOPTER LANDINGS

8/14, 8/21, 8/24, 8/27, 8/30

7/23, 8/3, 8/8, 8/14, 8/16, 8/21, 8/26, 8/30
7/23, 8/3, 8/8, 8/14, 8/16, 8/21, 8/26, 8/30
8/2, 8/14, 8/16, 8/21, 8/24, 8/27, 8/30, 9/6
8/14, 8/21, 8/24, 8/27, 8/30, 9/6

8/14, 8/21, 8/24, 8/30

8/4, 8/21, 8/24, 8/30

8/21, 8/24, 9/2, 1@/5

8/8, 8/14, 8/21, 8/26, 8/30
8/14, 8/15, 8/21, 8/30

8/14, 8/32, 8/26, 8/30
8/14, 8/16, 8/21, 8/30, 9/4
8/14, 8/16, 8/30

8/14, 8/21

8/21, 8/29

8/2, 8/15, 8/21, 8/29

8/2, 8/15, 8/21, 8/29

8/14, 8/21, 8/24, 8/29, 8/30
7/21, 7/29, 8/4, 8/14,
8/28, 9/6

7/29, 8/4, 8/14, 8/21, 8/24, 8/26, 9/4, 9/6
7/21, 7/31, 8/5, 8/14, 8/21, 8/26, 8/29

8/5, 8/14, 8/21, 8/26, 8/29

7/21, 8/2, 8/14, 8/21, 8/26, 8/29

8/3, 8/24, 8/29

8/3, 8/24, 8/29, 9/4

8/14, 8/21, 8/24, 8/29

7/23, 8/2, 8/14, 8/21, 8/24, 8/29, 9/5

8/2, 9/4

8/2, 8/4, 8/14, 8/16, 8/21, 8/26, 8/29

8/4, 9/4

8/15, 8/21, 8/30

7/21, 8/16, 8/21, 8/30

8/14, 8/21, 8/24, 8/30

8/14, 8/21, 8/24, 9/4 , 9/7, 9/8

8/14, 8/21, 8/30

8/14, 8/21, 8/30

8/3, 8/4, 8/14, 8/21, 8/29

8/3, 8/14, 8/21, 8/30

7/21, 7/30, 7/31, 8/15, 8/26, 8/28

7/21, 7/27, 7/28, 71/31, 8/2, 8/3, 8/7
8/14, 8/16, 8/22, 8/26, 8/28, 9/6, 9/8

7/22, 7/31, 8/3, 8/14, 8/21, 8/26, 8/30
7/23,7/29, 8/3, 8/21, 8/22,8/24, 8/28, 9/6, 9/7
7/29, 8/14, 8/21, 8/30

8/3, 8/15, 8/21, 8/24, 8/30

7/31, 8/3, 8/7, 8/24, 8/26

8/2, 8/4, 8/7, 8/21, 8/24, 8/28

9/6, 9/7

7/22, 8/2, 8/14, 8/21, 8/24, 9/7

7/22, 7/29, 7/30, 8/14, 8/24, 8/29

8/2, 8/14, 8/23, 8/21, 8/24, 8/29

8/15, 8/16, 8/21, 8/26, 8/30

8/21, 8/24, 8/26



TABLE 10e



TABLE 10e
ATIRCRAF~™ ~ " STURBANCE

SPRING EAGLE NES™ 3UR\... CQ...UCL.D BY HELICOPTER
IN PRINCE WILLIAM SOUND BY USFWS*

LOCATION SEGMENT DATE

APPLEGATE ISLAND AEQ0Q4RA 6/1/91
APPLEGATE ISLAND AEQOQOSA 6/1/91
APPLEGATE ISLAND AEQQ5B 6/1/91
APPLEGATE ISLAND AEQQSA 6/2/91
APPLEGATE ISLAND AEQQSB 6/2/91
BAINBRIDGE ISLAND BAGO2A 6/8/91
BAINBRIDGE ISLAND BAQO6C 6/8/91
BAINBRIDGE ISLAND BRAOO7A 6/8/91
BAINBRIDGE ISLAND BAQOBA 6/8/91
BLOCK ISLAND BLO12A 6/1/91
POINT COUNTESS BP0Q4A 6/2/91
CHENEGA ISLAND CH002B 6/8/91
CHENEGA ISLAND CHo10C 6/8/91
JUNCTION ISLAND CHOl1lA 6/8/91
CHENEGA ISLAND CHOl1l2A 6/8/91
CHENEGA ISLAND CHO13A 6/8/91
CRAFTON ISLAND CROO4A ’ 6/2/91
CRAFTON ISLAND CR0O04B 6/2/91
CULROSS ISLAND CUo01A 6/5/91
CULROSS ISLAND CUQe1l1A 6/1/91
CULROSS ISLAND Cu014A 6/1/91
DANGER ISLAND DAQO1A 6/8/91
DELENIA ISLAND DEQQ1A 6/8/91
DISK ISLAND DIQ62A 6/1/91
DISK ISLAND DIQ67A 6/5/91
ESHAMY BAY EB011A 6/1/91
ELEANOR ISLAND ELQ10A 6/1/91
ELEANOR ISLAND ELO11A 6/1/91
ELEANOR ISLAND ELO13A 6/1/91
ELEANOR ISLAND ELQ15A 6/5/91
NORTHWEST BAY EL@52B 6/5/91
NORTHWEST BAY ELO53B 6/5/91
NORTHWEST BAY ELO54A 6/5/91
NORTHWEST BAY ELO57A 6/5/91
NORTHWEST BAY ELO58B&C 6/5/91
ELEANOR ISLAND EL102B 6/1/91
ELEANOR ISLAND EL106B&C 6/8/91
ELEANOR ISLAND EL107B 6/8/91
ELEANOR ISLAND EL10@9SA 6/8/91
ELRINGTON ISLAND ER0OQ2A 6/8/91
ELRINGTON ISLAND ERGQO7A 6/8/91
ELRINGTON ISLAND ER0OOSA 6/8/91
ELRINGTON ISLAND ERO11A 6/2/91
ELRINGTON ISLAND ER012B 6/2/91

ELRINGTON ISLAND ER020A, B&C 6/5/91
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" JCATION h DATE

~"TANS POINT EV003A 6/8/91
EVANS ISLAND EV0O12A 6/8/91
EVANS ISLAND EV@14A 6/8/91
SHELTER COVE EVQ17A 6/8/91
SHELTER COVE EVO21A 6/1/91
SHELTER COVE EV023A 6/1/91
SHELTER COVE EV0O24A 6/1/91
SHELTER COVE EV@25a 6/1/91
EVANS ISLAND EVO37A 6/1/91
BISHOP ROCK EV@39A 6/1/91
EVANS ISLAND EvVe5eC 6/2/91
SAWMILL BAY EV@51A 6/2/91
BETTLES ISLAND EV@53B&D 6/8/91
BETTLES ISLAND EV@54A 6/8/91
SQUIRREL ISLAND EV@66A 6/2/91
GUGUAK COVE EV@70E 6/8/91
GUGUAK COVE EV@70G 6/8/91
EVANS ISLAND EVe71 6/2/91
FLEMMING ISLAND FLOO4AR&B 6/8/91
GREEN ISLAND GR101B 6/2/91
GREEN ISLAND GR103B&C 6/2/91
GREEN ISLAND GR302A 6/2/91
INGOT ISLAND IN022A&B 6/2/91
INGOT ISLAND IN024B 6/1/91
FOUL PASSAGE. INO31B 6/1/91
FOUL PASSAGE INO32A 6/8/91
FOUL PASSAGE INQ33A 6/1/91
BAY OF ISLES KN0o0o4A 6/2/91
BAY OF ISLES KNOQ6A&B 6/8/91
BAY OF ISLES KNQO15A 6/2/91
BAY OF ISLES KNQO16A 6/8/91
SHORT ARM KN024A 6/2/91
LOWER PASSAGE KN104A 6/1/91
LOUIS BAY KN107A 6/5/91
HERRING BAY KN111A 6/5/91
HERRING BAY KN113A 6/1/91
HERRING BAY KN117A 6/5/91
HERRING BAY KN123B 6/8/91
HERRING BAY KN129A&B 6/1/91
HERRING BAY STREAM KN132B 6/1/91
BAY OF ISLES STREAM KN134A 6/2/91
BAY OF ISLES KN135A&B 6/2/91
BAY OF ISLES LAGOON KN136A 6/2/91
SHORT ARM KN206A 6/8/91

LOWER PASSAGE KN209A&D 6/1/91



LOCATION SEGME} DATE
LOGJAM BAY KN211B&F 6/8/91
RUA COVE KN213B&C 6/1/91
HERRING POINT KN300A 6/1/91
SNUG HARBOR KN400oA 6/2/91
SNUG HARBOR STREAM KN4Q1A&B 6/1/91
SNUG HARBOR KN40Q3A 6/2/91
POINT HELEN KN40Q4A 6/8/91
POINT HELEN KN405Aa 6/2/91
SNUG HARBOR KN408A 6/8/91
HERRING POINT KNSQQA&B 6/1/91 & 6/8/91
MARSHA BAY STREAM KN701B&C 6/2/91 & 6/1/91
MARSHA BAY KN702A&B 6/1/91
MARSHA BAY STREAM KN703A 6/1/91
LATOUCHE ISLAND LAQ15A,B,C,D,E 6/1/91
SLEEPY BAY LAQ17A 6/1/91
SLEEPY BAY LAQ18A 6/1/91
SLEEPY BAY LAQ19A 6/1/91
SLEEPY BAY LAQ20B,Cé&D 6/1/91
LATOUCHE ISLAND LAQ21A 6/1/91
LATOUCHE ISLAND LAQO23A 6/8/91
LATOUCHE ISLAND LRQ24A 6/8/91
LATOUCHE ISLAND LAQG25B 6/8/91
CHICKEN ISLAND LAQG33A 6/5/91
HORSESHOE BAY LAQ36A 6/1/91
MONTGOMERY BAY LAQ39A 6/8/91
LONE ISLAND LNQoO6A 6/1/91
LITTLE SMITH ISLAND LS060A 6/5/91
FOUL BAY MAQQ@2A 6/8/91
MAIN BAY ENTRANCE MAQO5A 6/8/91
MONTAGUE ISLAND MNOQ2A 6/8/91
MUMMY ISALAND MU0Q1B 6/8/%91
PERRY ISLAND, DUCK PT. PROO2A 6/1/91
SOUTH BAY PROO3B&C 6/1/91
PERRY ISLAND PROOSA, B&C 6/8/91
POINT MEARS PRO16A 6/1/91
SQUIRREL ISLAND SLo01B 6/8/91
SMITH ISLAND SM0Q6B 6/1/91
NOTE:: This survey &also took place 1in the spring of 1992 and

included many more sites.
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hovering a helicopter over Eagle Nests
observe eggs 1inside.

surveys 1s unavallable.
Harlequin Duck habitat.

TOM\TABLES\EAGLE.TWC

Surveys were conducted by
in order to
Data for 1989 and 1990 Eagle
Many of these sites are also
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FRY DIGS CONDUCTED IN PRINCE WILLIAM SOUND OIL SPILL AREA 1989 & 199

DATE LOCATION ALASKA SEGMENT NO. ID NO. COMMENTS
CATALOG #
3/31/89 TOTEMOFF CREEK 226-20-16210 NO SEGMENT # 621 PROBABLE BRE! ING
CHENEGA ISILAND AREA
4/16/89 L] n ] 1} L]
10/2/89 " 1] 1] " 1]
3/22/90 " " " " "
9/28/90 n " ] [[] ”
3/31/89 ERB CREEK 226-20-16040 EW001B 604 PROBABLE REF™ING
EWAN BAY AREA
4/16/89 " [[] " [[] "
10/2/89 " " " [[] ]
3/22/90 " [ " " n
10/29/90 " 1] [ (1] "
4/1/89 CLAW CREEK 226-20-16320 WHOO03 632 PROBABLE REEDING
WHALE BAY & MOLTI :; AREA
4/17/89 " ] " " "
10/4/89 []] " n " "
3/28/90 " " [ ]] [ 1] "







“ DATE LOCATION ALASKA SEGMENT NO. ID NO. COMME
[ . CATALOG #
f - —
4/3/89 HERRING CREEK 226-20-16980 KN132 692 PROBABLE | NG
HERRING BAY ' ARE
4/19/89 " " " " "
3/30/89 " ] " " "
9/30/90 " " " "
" 4/4/89 MARSHA BAY 226-30-16840 KN701 684 PROBABLE BRE™DING
ARE
4/3/89 BAY OF ISLES 226-30-16870 KN201 687 PROBABLE BREEDING
AREA & NET SITE
4/2/89 MACLEOD CREEK 227-~10-17070 NONE 707 PROBABLE BRE™I NG
MONTEGUE ISAND ARE _
f 4/15/89 LOOMIS CREEK 225-30-15060 EB002 506 PROBABLE | E NG
ESHAMY BAY ARE
9/30/89 " " " " "
3/30/99 L] " " U] "
9/30/90 " " " " "
4/18/89 BRIZGALOFF CREEK 226-20-16230 NONE 623 PROBABLE BRE NG
CHENEGA ISLAND AREA & NET E
10/3/89 " " " " "
4/11/90 " " " " "
9/27/90 " " " " "
4/16/89 BAINBRIDGE CREEK 226-20-16300 WH504 630 PROBABLE BREEDING

W.ARM WHALE BAY

AREA & NET SITE







|| DATE LOCATION ALASKA SEGMENT NO. ID NO. COMMENT
CATALOG #
" 10/3/90 " " " " "
4/19/89 CATHEAD BAY 226-20-16990 KN575 699 PROBABLE BRF*DING
DRIER BAY AREA
10/1/89 " " " " "
3/30/90 " " " " "
10/1/90 " " " " "
4/19/89 PORT AUDRY 226-20~-16950 KN575 695 PROBABLE BRF*DING
DRIER BAY AREA
10-1-89 n " " " "
3/29/90 L L] L] " "
9/29/90 n " " " "
4/19/89 JUNCTION CREEK 226-20-16180 CHO02 618 PROBABLE BRI DING
OR JACKSON CREEK AR
CHENEGA ISLAND
10/2/89 " " " " "
3/29/90 " " n " "
9/28/90 " " " " ]
9/30/89 CHENEGA CREEK 226-20-16280 CHOO1 628 PROBABLE R(FTDING
CHENEGA ISLAND AREA
3/29/90 " " " "
9/29/90 " " " " "
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Table 12 cont.

LOocz__ON SEGMENT

BAY OF ISLES KNO16
N’ "NG OYSTERCATCHER

RAY OF TSTES KNO17
BAY OF ISLES RN(

BAY OF ISLES KNO23

HERRING BAY KN141
HERRING BAY KN141A&B
HERRING BAY KN145A
MARSHA BAY KN702
FOUL BAY MAOO2
FOUL BAY MAOO3
MAIN BAY MAOO5
MUMMY 1IS. MUS00

¢ Shoreline Cleanup Assessment Team
SsaT Spring Shoreline Asssessment Team

SURVEY
DSA/SCAT

SCAT
SCAT
SCAT

SCAT

MAYSAP
SCAT
SCAT
DEC/FALL
DEC/FALL
SCAT

SSAT

DATE
5/7/89

5/9/89
5/12/89
5/12/89

6/13/89

5/19/91
6/13/89
7/6/89

9/13/89
9/13/89
5/25/89

4/2/90

COMMENTS
OILED MUSSEL BEDS DISTURANCE OF

TRAPPED OIL IN MUSSEL BEDS
OILED MUSSEL BEDS
OILED DENSE MUSSEL BEDS

HEAVILY OILED MUSSEL BEDS
90% MORTALITY OF MUSSEL BEDS

DESCRIPTION OF OILED MUSSEL BEDS
DESCRIPTION OF OILED MUSSEL BEDS
OILED MUSSEL BEDS

DESCRIPTION OF OILED MUSSEL BEDS
DESCRIPTION OF OILED MUSSEL BEDS
DESCRIPTION OF OILED MUSSEL BEDS

DENSE OILED MUSSEL BEDS

ASAP August Shoreline Assessment Program
DEC/FALL Department of Environmental Conservation Fall Walk-a-Thon survey.

MAYSAP May Shoreline Assessment Program

DSA DEC Daily Shoreline Assessment report
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_>ose Bay
Goose Bay
Long Bay
Culross Pass.
Lower pass.
Lower pass.
Northwest Bay
Block Island
Lower Herring
Lower Herring
Lower Herring
Lower Herring
Lower Herring
Mallard Bay
Barns Cove
Northeast Cove
Port Audry
Johnson Bay
Johnson Bay
Kake Cove
Guguak Cove
Iktua Bay
Bainbridge
Bainbridge
Whale Bay
Whale Bay
Whale Bay
Whale Bay
Whale Bay
Brizgaloff Cr.
Masked Bay
Cabin Bay
Outside Bay
Log Jam Bay
Log Jam Bay
Snug Harbor
Rua Cove
Otter Cove
South Arm

Bay of Isles
West Arm

Table 13

HARLEQUIN BROOD SURVEY 1..1
Western PWS 0il Spill Area
and Pheriphery

(none)
(none)
(none)
KN103
INO31
ELO052
ELO15
KN551
KN551
KN551
KN551
KN551
KN575
KN575
KN575
KN575
KN554
KN554
CHO17
EV070
EV007
BAOO6
BAOO6
WHS502
WH502
WH502
WHOO3
WH504
(none)
(none)
NAO24
NAO26
KN211
KN211
KN401
KN213
KNO18
KN205
KN134
KN201

- 0

224-3( 14860
224-30-14850
224-30~14760
224-30-14800
226-10-16922
226-10-16906
226-10-16902
226-10-16906
226-20-16846
226-20-16862
226-20-16868
226-20-16881
226-20-16895
226-20-16980
226~20~-16970
226-20-16963
226-20-16950

8/13
8/13
8/13
8/13
8/17
8/17
8/18
8/18
8/18
8/18
8/18
8/18
8/18
8/18
8/18
8/18
8/18

(not cataloged)8/18

226-20-16940
226-20~16270
226-40-16509
226-40-16550
226-40-16269
226-40-16279
226-20-16362
226-20-16360
226-20-16340
226-20-16321
226-20-16300
226-20-16230
226-20-16190
222-40-12960
222-40-12950
226-10-16875
226-10-16880
226-30-16820
226-30-16853
226-30-16880
226-30-16860
226-30-16865
226-30-16870

8/18
8/19
8/19
8/19
8/19
8/19
8/19
8/19
8/19
8/19
8/19
8/19
8/19
8/20
8/20
8/20
8/20
8/20
8/20
8/20
8/20
8/20
8/20

1530
1535
1600
1615
1630
1710
1200
1215
1320
1330
1335
1340
1345
1410
1415
1420
1430
1500
1530
1130
1230
1235
1410
1415
1445
1500
1508
1529
1630

1700

1730
1130
1200
1330
1355
1520
1550
1600
1610
1620
1630



f JEPUUGPRIPR W P

naiuilily bpay,
ntague ]

Jackpot
Jackpot
Jackpot
Jackpot
Jackpot
Jackpot
Ewan Bay
Ewan Bay
Ewan Bay
Paddy Bay
Loomis Creek
Eshamy Bay
Eshamy Bay

Bay
Bay
Bay
Bay
Bay
Bay

Gunboat Creek
Eshamy Lagoon

Bay of Isles

TABLE 13 cont.

HARLEQUIN BROOD SURVEY 1991

PR { §

TNV VO

(none)
(none)
(none)
(none)
(none)
{none)
EW001
EW001
EW001b
PAOO1
EBOO2a
EBOOS
EBOOS
EBOO7
{none)
KNO23A

- o db

L&l =AUTLI LAV

226-20-16130
226-20-16100
226-20-16110
226=-20-16120
226-20-16090
226-20-16080
226-20-16040
226-20-16036
226-20-16030
226-20-16010
226-10-16560
226-10-15160
226-10-15140
226-10-15070
226-10-15110
OFFSHORE 1IS.

8/22
8/22
8/22
8/22
8/22
8/22
8/22
8/22
8/22
8/22
8/23
8/23
8/23
8/23
8/23
9/5

P S QU

eV

1130
1200
1210
1215
1218
1220
1320
1325
1330
1400

1030

1040
1045
1130
1230
6130

Hera vaey 2% __ . _ =

L DILUVUUS
4 young w/hen
3 young w/hen

3 young w/hen

4



