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EXECUTIVE SUMMARY 

Harlequin ducKs, which are resident intertidal feeders breeding in 
Prince William Sound, experienced the second consecutive year of 
repr oduct i v e failure in the Exxon Valdez oil spill 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 oil 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 Island. Four other broods were observed on the 
periphery of the oil 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 Oil 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 levels of petroleum 
hydrocarbon ingestion by six species of sea ducks, including PWS 
Harlequins, with resulting physiological effects (Patten, 1990a). 
In addition to direct mortality associated with the EVOS, 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). 
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Evidence from the few other studies previously conducted on HADU 
suggests these ducks are sensitive to human disturbance, and that 
a higher degree of disturbance can be correlated with decreased 
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, mussel beds, 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 oil 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 oil remaining in mussel beds in 
western Prince William Sound in 1991. 

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 oil 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 oil spill areas than in 
the control areas. 
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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 to other studies to identify changes in abundance and 
distribution within the affected areas. 

F. Identify potential alternative methods and strategies 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 oil 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 Oil Spill (EVOS) of March 24, 1989 (Patten, 
1990a). 

This report also documents oiling 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). 

5 



HADU' s are resident breeders in Prince William Sound , although 
their population is substantially augment"ed by the arrival o f 
winter migrants. Harlequin Ducks also nest in other r egions of 
Alaska , such as on mountain streams in the Alaska Range . Bill 
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 oil 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. Oil 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). 
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HADU literature often refers to the potentially detrimental effects 
of human disturbance. Human activity in proximity to Harlequin 
breeding streams probably reduces productivity (Bengston, 1972; 
Kuchel, 1977; Wallen, 1987; Cassierer and Groves, 1991). 
Undisturbed HADU exhibit a high degree of philopatry (fidelity) to 
nesting streams, with return rates averaging 50 - 52% (Kuchel, 
1977; Wallen, 1987 Cassirer and Groves, 1991). This philopatric 
behavior facilitates comparison of populations in oiled and unoiled 
areas of Prince William Sound. 

The Canadian Wildlife Service has recently declared the Harlequin 
duck in eastern Canada to be an Endangered Species (Goudie, 1991). 
Disturbance, hunting, and marine pollution such as oil spills 
appear to be the major factors endangering the Harlequin duck 
population · (Goudie, 1991). The USFWS has supported this 
declaration by closing Harlequin duck hunting in the eastern United 
States in 1991. 

STUDY METHODOLOGY 

Harlequin duck broods were noticeably absent in the oil spill area 
of western Prince William Sound in 1990 (Patten, 1990a). We 
developed a working hypothesis that there was impairment of the 
Harlequin Duck reproductive process in the oil spill area of Prince 
William Sound, and that this impairment was related to oil 
exposure. The methods for investigating this aspect of the project 
were designed to answer the following questions: what is the 
productivity of Harlequin Ducks in oil spill and control areas of 
Prince William Sound? Is there decreased clutch size in the oil 
spill area, as compared to unoiled areas? Do eggs hatch? Do 
ducklings survive? What is the fledging success, as measured in 
brood size (fledged ducklings/hen) in oiled and unoiled areas? Hens 
with older ducklings under normal circumstances proceed from 
nesting streams to intertidal shorelines in late summer, where they 
can be readily counted. 

The 1991 study area included the oil spill affected area of western 
PWS, including offshore rocks, bays, lagoons and stream mouths on 
the mainland south from Port Nellie Juan to Bainbridge Is., and 
from Perry Island southward to Green Island. College Fiord on the 
NW side of PWS was not considered oiled. Table 1 lists 12 major 
islands and mainland in the oil spill study area of western PWS 
with Exxon beach clean-up segment abbreviation added for ease of 
understanding subsequent references in text and tables. 
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The anticipated Harlequin duck damage assessment activities in the 
oil spill area during the 1991 field season included 1) an 
extensive survey of anadromous streams and molting areas used by 
HADU's in Prince William Sound; 2) mist-netting incubating females 
at stream mouths, and later radio- tracking these females to nest 
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 oil 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 located 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. 
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Tail-mounted transmitters have not been known to interfere with 
breeding behavior of goshawks (Widen 1982) nor have glue-on back­
mounted transmitters impeded copulation of cowbirds (Raim 1978) or 
mourning doves (Perry 1981) although the antennae extended beyond 
tail feathers. By mist-netting incubating Harlequin hens, we hoped 
to avoid interference with copulation although nest abandonment 
because of capture-induced trauma was a concern . 

Boat surveys of shorelines inside and outside the oil spill area 
were conducted to locate molting sites in mid- to late July as well 
as census hens with broods in August. Post-or non-breeding males 
are concentrated while flightless during July in secluded bays and 
lagoons with extensive rocky intertidal zones. Primary feather 
molt produces a period of maximum energy demands and is a vital 
stage in the life cycle. Flightless birds require substantial 
amounts of high-quality food, located in the immediate vicinity, 
for primary feather regrowth. The intertidal molting sites are 
believed highly productive, and are utilized by a variety of other 
species such as seals, sea otters, seabirds and shorebirds. 
Restoration of the harlequin duck population in Prince William 
Sound should include identification of important molting sites and 
some measure of protection for the areas. 

The Harlequin Duck Restoration Study in eastern PWS also served as 
a control on reproductive aspects of the HADU damage assessment 
study (Crowley, 1991). The two field crews working on the HADU 
restoration study captured 23 HADU during 299.5 hours of mist net 
time on 14 streams from Valdez Arm to Hinchinbrook Island in 1991. 
The Harlequin Duck Restoration Study also located five harlequin 
duck nests by radio-tracking incubating females in eastern Prince 
William Sound (Crowley, 1991). The nest location was an historic 
first successful application of this methodology. 
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STUDY RESULTS 

Spring 1991 Resident HADU Survey 

An extensive boat survey was conducted by ADF&G personnel in late 
May and early June 1991 to census the resident HADU population in 
the oil spill area of western Prince William Sound. The survey 
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 oil 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 Spring 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 with waterfalls or cascades of over 10m 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 oil 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 SO% 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 oil spill area, between Green anq 
Montague Island. 
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A second, much smaller group of molting HADU's (57 individuals) 
occurred in the oil spill area at Foul Bay, on the mainland south 
of Port Nellie Juan (Table 6). A third group of flightless molting 
HADU's was recorded at SW Green Island (50 individuals) (Table 6), 
near Channel Island on the periphery of the oil spill area. This 
increasing number of molting males in mid-July suggests migration 
to Prince William Sound after breeding elsewhere. The molting 
males on Channel Island may breed on nearby Montague Island, 
interior Alaska, or on the North Slope. 

Oiling History of HADU Habitats in Western PWS: 

The following is a synopsis of EVOS oiling history of offshore 
rocks, mussel beds, bays and lagoons, and streams in western PWS. 
in 1989, 1990, and 1991 (Table 7a,b, c). These habitats have 
documented use by HADU's, or in the case of streams, are 
potentially used. Offshore rocks, mussel beds and sites in bays and 
lagoons are identified by Exxon beach clean-up segment number. 
Streams are identified by Anadromous Stream Catalog (1990) and/or 
Exxon beach segment number. 

· .. 
Terminology of the degree of oiling changed from 1 89 to 1 91 because 
the amount of surficial oil on shorelines varied. Reasons for the 
differences in oil on the shorelines were weathering, storm surf, 
movement into the substrate, and clean-up activities. 

Video footage of shoreline oiling in western PWS is available from 
Alaska Departments of Fish and Game (Habitat Division) and 
Environmental Conservation. 

Oiling of Offshore Rocks 

Offshore rocks in western Prince William Sound, generally located 
in protected bays and lagoons with good intertidal food sources, 
are used by molting males in July and early August as escape areas, 
feeding sites, and as locations for primary feather regrowth (Table 
6). HADU molting sites in eastern PWS by comparison are generally 
located on offshore rocks in relatively shallow water along exposed 
coastlines. 

HADU's observed on offshore rocks in the Bay of Isles throughout 
the spring and summer of '91 were in the same location and the same 
place day after day, exhibiting little movement, and apparent 
unwillingness to fly. This is similar to that of molting male 
flocks during mid-summer in eastern PWS, except for the lethargic 
behavior (Crowley, pers. comm). A female HADU observed· on the 
Pleiades Islands exhibited similar lethargic "sick" behavior. Male 
HADU's observed on offshore rocks in Foul Bay, June 20, ........ 1991, were 
in poor plumage condition, with dull, untidy featheration, not the 
expected bright plumage coloration (Jarvis, pers. comm.). 

12 



Oiling history of offshore rocks . occupied by HADU' s in western 
Prince William Sound in 1989-91 is summarized in Table 7a, b, c. 
Offshore rocks are identified by location and Exxon beach segment 
number . Oiled offshore 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) • Oil types encountered on offshore rocks 
included fresh oil, free oil, pooled oil, oil coating, mousse, tar, 
asphalt, and buried oil. Oil 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 oil 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 oil 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, Aguliak 
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 oil 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 oil persists. Aromatics continue to bleed from buried oil 
under certain tidal conditions. 
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Oiling of Mussel Beds 

Mussel beds are included in both oiling 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 1989 - 90 during this study with small blue mussels in their 
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 oil 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 location and Exxon beach 
segment number. Oiling conditions on mussel beds used by foraging 
Harlequin ducks ranged from heavy (>50% coverage) in June at 
Latouche LA015, to medium (10% to SO% 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. Oil types in these mussel beds in 1989 included 
fresh oil, free oil, pooled oil, mousse, tar, asphalt, and buried 
oil. Oil 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 oil 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 KN0136A; EL013A; ER020B; Fl004A; DI067A; LA015E; Table 
7c). 
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Oiling of Bays and Lagoons 

HADU's use bays and lagoons in Prince William Sound as feeding, 
resting, and pairing sites. Oiling history of bays and lagoons in 
western PWS in 1989 is summarized in Table 7a. Oiled bays and 
lagoons with documented 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. Oiling condition of these bays and 
lagoons in 1989 ranged from heavy (<50% coverage) in May at Otter 
Cove in Bay of Isles, Knight Island, to moderate (10% to 50% 
coverage) in June at Iktua Bay, arid to a trace tar band in June at 
Mallard Bay in Drier Bay, Knight Island. Oil type encountered in 
bays and lagoons in 1989 included fresh oil, free oil, oil 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 oil 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. 
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Oiling of Streams 

Table 7a includes 1989 oiling conditions of those streams in 
western 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 the 1991 field season. Streams on Naked Island (NA) 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 19 91) . 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 (LA018) 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 oil and fresh oil 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 (KN018) at Otter Cove, Bay of 
Isles, had a heavy coating of fresh and free oil, oil 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 relatively 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). NA024-
026 contained areas of pooled oil, 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 oiling 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 oiling 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. 
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Contents of Table 7d 

The stream oiling in Table 7d is sorted by ADEC segment number, 
sub-segment, anadromous stream catalog number (ASC#) , and date . 
For each stream, the stream number, location and oiling summary 
information is listed under a sub-heading. Where the ASC# could 
not be clearly identified, the information was listed by segment 
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 
streams. 
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Sources of Information 
--- - - -

All available Habitat-generated data sources were used and __ _ 
supplemented with ADEC data, ADF&G Commfish/Sportfish survey 
sketches, and data from the joint government/Exxon surveys. 

Habitat data sources consist of PWS 1989 logs, treatment and oiling 
summary reports, data forms and sketches associated with ANADSCAT 
(1990 Anadromous Stream Cleanup Assessment Team), Pre-ASAP (Habitat 
pre-screening for the 1989 August Shoreline Assessment Program), 
MAYSAP (1991 May Shoreline Assessment Program), treatment 
monitoring, the 1989/1990 Winter study data, and miscellaneous 
surveys conducted by Habitat in conjunction with other agencies. 
This information was supplemented with data from the photos, videos 
and sediment sample databases when necessary. In some cases videos 
were reviewed and abstracted to further document oiling conditions. 

Sources for 1989 oiling conditions include oiling categories from 
the SCAT (Shoreline Cleanup Assessment Program, the earliest 1989 
survey) and the ADEC Fall Beach Survey (Fall Walk-a-thon) which 
were incorporated when applicable. Where Habitat oiling 
information seemed insufficient or oiling descriptions covered a 
wide range, ADEC Gundlach transect data, ADEC monitoring reports, 
references to descriptive ADEC photos, and detailed SCAT 
descriptions were added as available. 

Oiling categories 

The comments section includes 1989 information from the SCAT 
survey, and the 1989 DEC FALL SURVEY, containing oiling conditions 
from the DEC computer maps at stream mouths. The 1990 and 1991 
oiling conditions are from ANADSCAT and MAYSAP surveys conducted by 
an interagency team from EXXON, Coast Guard, NOAA, and ADF&G. 
Caution is urged in evaluating these comments, however, since 
oiling classifications varied among years, agencies, and to some 
extent, varied slightly among observers. The comments are intended 
to provide general information for comparative purposes. The 
following paragraph summarizes Habitat Div. criteria in evaluating 
oiling conditions from the compiled comments. 
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Oiling criteria 

Assigning oiling categories by year to the compiled stream 
information was not a simple task s1nce the quality and detail of 
observations (especially in 1989), varied widely and both oiling 
criteria and the character of the oiling itself changed during 
1989-91. Thus 1989 criteria largely ignored subsurface oiling, 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 oiling 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. In determining oiling 
criteria, a "sifting process" was used in which major criteria were 
first applied and then adjusted using further considerations. A 
list of oiling 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 
so 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 
subsurface oiling was considered in application of the categories. 
Although surface oiling was greatly reduced in 1991 , subsurface 
oiling continues to persist. The 1991 oiling categor .ies reflect a 
greater emphasis on type and percent 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 EL052, ASCI 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 oil 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 Key Bank Building, Anchorage 1 Alaska. The Task Force 
composition data (see below) came from the Exxon daily reports for 
19S9 on file at the Oil Spill Public Information Center (OSPIC) in 
Anchorage. 

Human disturbance reported in Table S 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 oil 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 (TableS). 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 Sa contains a chronological account of mechanical and manual 
treatment disturbance to four HADU habitats in 19S9 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 19S9 (Table Sa) ; thousands of gallons of 
chemical treatment (Inipol) applied to entire island shorelines 
(Tables 9a,c); and very heavy boat and ship traffic in summer 19S9 
in bays and lagoons in the oil spill area (see page 24). 

Treatment of KN500 provides an example of mechanical/manual 
disturbance to Harlequin habitat. Surficial oil at KN500 stream 
site was initially removed by hot-water wash in 19S9 (50S man-days 
of disturbance; Table Sa; for 1990 treatment of KN500 see Table 
Sd). Clean-up activities at KN 500 on July 11, 1991, at stream 
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 Se). Mechanical clean-up activities (a 
backhoe) brought up and released subsurface oil in the stream 
estuary (Table Se). 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 19S9, 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 KN500A has received no treatment and still retains 
substantial amounts of buried oil. 
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Disturbance to Offshore Rocks 

Oiled offshore rocks, although considered by Exxon to be a high 
energy environment subject to natural cleaning and biologically 
sensitive, were treated 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 oil spill area (Table 8). Clean-up personnel then 
hosed off rocks with pressurized hot water. Floating booms were 
intended to confine oil washed from rocks to the immediate 
vicinity. Various skimmers (watercraft) removed oil from the water 
surface. Occasionally, offshore rocks were scrubbed by hand with 
absorbent "pompoms". 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 PR002 (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 list of adjacent offshore rock/mussel bed 
feeding/molting habitats. 

Fleming Island ••••••••••••••••••••••• FL003 ••••••• FL004A 

Chenega Island ••••••••••••••••••••••• CHOlO ••••••• CHOll 

Bainbridge Island ••••••••••••••••••.. BA006C •••••• BA004 

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

Mechanical~Manual 89 20 91 Chemical 89 90 91 
CH011 y y n y y ? 
CHOlO y y y y y ? 
BA004 y n n ? n ? 
BA006 n y y ? y y 
FL003 n n n n n n 
FL004A y y y ? y ? 
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Note that except for FL003 all the above segments were treated 
manually\mechanically at least one time during the three year 
period. Mechanical and manual cleanup activities occurred when 
molting HADU males were present. 

Chemical treatments (both Inipol and Customblen) 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 
CH011 would be obligated to feed at nearby oiled, Inipoled mussel 
bed sites such as CH010, BA004, BA006, and FL004 (see mussel bed 
habitat in Table 9). 

Disturbance to Mussel Beds 

Oil spill clean-up crews received instructions not to disturb 
mussel beds contaminated with EVOS oil 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 19S9 (Table Sa). A mussel bed on 
Evans Island EV015 received 95 man-days of pressurized hot-water 
washing during 1S treatment days in July and August 19S9 (Table 
Sa). Hot water wash off oiled upper beach segments conducted as 
part of Exxon clean-up activities in 19S9 caused oil in the upper 
intertidal to flow downward, recontaminating Fucus and mussel bed 
areas (Table Sa,b). 

Table Sd 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 S(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 (LA15E; KN300A; 
ER20B). A helicopter was used in 1991 to transport a small clean-up 
crew to segments (LA15E, CH10B) which supported mussel beds. 
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Disturbance to Bays and Lagoons 

Table sa contains three examples of mechanical/manual treatment 
disturbance to Harlequin habitats in bays and lagoons with 
documented HADU use. Foul Passage at Disk Island DI059 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 Sd 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 LAlSA and KN211E. A caterpillar tractor (size D4) was 
used for mechanical tilling at segments KN500B and LA18A. 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 Island. 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 sc. 
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 following vessels: 

BERTHING VESSELS: 
USS MOUNT VERNON .••••••• 195BUNKS 
PACIFIC NORTHWEST EXPLORER •• (COMMAND VESSEL) 70BUNKS 
FOSS 280 (BARGE) •••••••• 200BUNKS 

TOTAL BUNKS 465 

TASK FORCE III 

LCV'S 

USN 929 
USN 748 
USN 749 
USN 849 
USN 820 
USN 838 
LEO 
SEA NIK 
USN 888 
USN 847 
USNG 8389 
USNG 8097 
USNG 8138 
USNG 8139 
USNG 8387 

MAXI BARGE 

SCI-2 OMNI HOT WATER UNIT 
KC-31 HOT WATER UNIT 
H030- HOT WATER UNIT 

SKIMMERS 

3 EGMOPOLS 

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

MUDBOAT •••••••••••••••• A large steel vessel, usually 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. 

LCV ••••••••••••••••••• 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 is 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 
Sa,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 Sa). 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 Sd 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 Chemical Treatments 

Bioremediation is the process 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 oil 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 Elf Aquitane (a major French oil industry; Table 9d). 
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 oily 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-1-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 
urea . ............... 16% 
laurel phosphate •••• 23% surfactant 
water ••• ~ •..•••••••• 24% 
2-butoxy-1-ethanol •• 11% solvent\dispersant 
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The nitrate/phosphate urea fertilizer fosters bacterial breakdown 
of crude oil. Inipol is applied to oi~ed beach~s in a pressurized 
spray based on the square footage of the oiled area; 0.0075 
gallonsjsq ft are intended to be applied. Personnel 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 
0.0033lb/ft2. 

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 (oil) 
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 quanti ties required by bacteria. The addition of 
fertilizers containing ammonia and phosphate balances the amount of 
oil hydrocarbons available to the bacteria and increases the rate 
of oil degradation (in theory). 

Temperature 

The optimal temperature for bacterial growth and oil 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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Oil Availability 

Not all types of oil are biodegradable . Tarry asphaltene residues 
contain many degradable materials, but lack of soluability makes 
asphaltenes difficult for bacteria to degrade. The extreme form of 
this is asphalt pavement (a common occurence on PWS beaches) which 
is not degraded. Oil softeners, surfactants, dispersants, and 
emulsifiers 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 
1 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 is little 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. LDSO 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 
ppm . This is above the LCSO values for herring, stickleback, 
mussel larvae, oyster larvae, and mysid larvae. The 293 ppm figure, 
however, is suspect since the same paper states "There is no proven 
analytical method to quantify Inipol in seawater" (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 
LCSO toxicity: for shrimp •••• 300 ppm and for cockles •.••• 15 ppm 
(Sirvins and Angles, 1986). There is, 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 oil 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 9a). 

Table 9e contains 1990 bioremediation application by segment and by 
habitat type, and Table 9f presents 1991 applications. In 1990 
DI067a 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 •.•••.•••••••••• 60,896 gallons 
customblen .•••..•••.•• 14,412 pounds 

Total Inipol and customblen applied to representative and 
documented HADU habitat sites in 1989: 
Inipol ••••.••••••••••• 7361 gallons 
customblen •••••••••••• 1288 pounds 

Total Inipol and customblen applied to representative and 
documented HADU habitat sites in 1990: 
Inipol •••••••.•••••••• 3,318 gallons 
customblen •••••••••••• 11,587 pounds 

Total Inipol and customblen applied to selected HADU habitat sites 
in 1991: 
Inipol .••••.•••••••••• 991 gallons* 
customblen •••••.•••••. 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 .oil 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 of agencies and consulting companies conducted surveys to 
determine oil-related effects on salmon streams (i . e. potential 
Harlequin nesting streams) in western PWS after the EVOS. Exxon 
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 1 90 to census emergent pink salmon smolt in 
approximately 12 streams in the oil 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 
every day for 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 1 90 and 1 91 (Table 
11a,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 oil 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 11c) • 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 ~ater, since the netting extends up the stream bank. 
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West side PWS creeks judged suitable for HADU breeding include at 
least Eshamy Creek and Ewan Creek the on mainland and Brizgaloff 
Creek and Totemoff Creek on Chenega Island. Two of these sites are 
now CF weir sites (Table 11a,b). These sites otherwise resemble 
known HADU breeding sites such as on Six-mile Creek and 
Resurrection 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 1 89 -'91 (Objective B). 

ADEC (1989) collected samples of blue mussels in the oil 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 lightly 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, C20, and C25 
petroleum hydrocarbon analytes. Mussel tissues also had elevated 
levels of CJ- and C4-naphthalenes, CJ-fluorene, Cl-, C2-C3- and 
C4-phenanthrenesjanthracenes, and C1-, C2-, C3-dibenzothiophenes. 
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The 1989 mussel tissue samples from heavily oiled sites at Block 
Island, Herring Bay, Northwest Bay, and Bay of Isles had elevated 
levels of Cl7, pristane, C19, C21, C23, C24, and C25 analytes. The 
mussel tissue samples also had particularly elevated levels of C2-, 
C3-, and C4-naphthalenes, C1-, C2-, and C3-fluorenes, Cl-, C2- and 
C3-phenanthrenejanthracenes, and C1-, C2- C3-dibenzothiophenes. The 
general tendency with increasing site oiling is for a greater 
number of petroleum hydrocarbon analytes to appear in the mussel 
tissue analysis, with elevated levels (in ugjkg dry weight) of 
polynuclear aromatic hydrocarbon exposure. 

NMFS (NOAA) collected more than 500 fish and shellfish samples from 
the track of the EVOS in July, August, and September 1989 
(Varanasi et al, 1990). Tissue samples (edible flesh for a 
subsistence survey) were analyzed for aromatic contaminants {ACs) 
from petroleum {alkylated _~~nd unsubstituted aromatic hydrocarbons 
with 2-7 benzenoid rings and dibenzothiophenes). Intertidal 
molluscs {mussels, clams, chitons, and snails) from Chenega Bay in 
PWS, Windy Bay on the southern Kenai Peninsula, Kodiak City, and 
Old Harbor on Kodiak Island consistently had more than 100 parts 
per billion {ppb) aromatic contaminants, with levels in mussels 
from Windy Bay arid Kodiak as high as 12,000 to 18,000 ppb. 

NMFS analyzed edible flesh of an additional 28 composite mussel 
samples from the track of the EVOS in winter 1990. NMFS analyzed 
a total of 20 further samples of edible flesh of mussels in summer 
1990. Most of the occurrences of high AC levels were for mussels 
from Windy Bay. High AC levels in summer 1990 were from mussels in 
the upper intertidal, which exhibited visible signs of oil. Mussel 
samples collected in the lower intertidal zone had much lower 
levels of ACs. In the summer 1990 sampling, the 1990 winter 
scenario was repeated, with high AC levels again found in mussels 
from the upper intertidal zone but not in those from the lower 
intertidal. The results of this analysis indicate continued 
exposure of mussels to ACs at Windy Bay, with highest levels found 
in the intertidal zone. Additionally, compared to Windy Bay, 
mussels from Chenega Bay were exposed to a well weathered oil. At 
both of these sites there was little evidence of a substantial 
decrease in the exposure of mussels to AC's by 1990. 

NOAA collected an additional 75 samples of shellfish during April 
1991 at Windy Bay. High concentrations of ACs were present in 
mussel samples collected in the upper intertidal zone in the winter 
and summer of 1990. Concentrations of ACs at this site in the 
spring of 1990 and spring of 1991 were much lower. Continued 
investigation of this site should indicated whether the decrease 
over time is actual or a seasonal phenomenon. 
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NMFS, NRDA investigators Karinen and Babcock (1991) have recently 
reported high levels of total petroleum aromatics and selected 
hydrocarbon groups in mussels sampled in several locations in 
western Prince William Sound in June 1991 . Levels of 
phenanthrenes, dibenothiopenes, and chryesenes in mussels at beds 
in Bay of Isles, at La touche Island and Eleanor Island were 
particularly high. The high levels of aromatics tend to confirm 
field observations of unweathered crude oil remaining in mussel 
beds in Prince William Sound in 1991. 
University of Alaska Professor Glen Juday has also conducted 
studies at Green Island since 1987 and now notes major changes in 
species composition of intertidal biota since the oil spill. 

STATUS OF INJURY ASSESSMENT 

Discussion of Reproductive Failure of Harlequin Ducks in 
Western Prince William Sound 

Results of the 1991 field investigation of resident Harlequin Ducks 
in the oil spill area of western Prince William Sound indicate a 
patchily distributed, apparently remnant, low density population 
remaining in spring only in areas of the best foraging habitat 
(Table 2) ; a subsequent failure to pair and conduct courtship 
activities (Table 2); a failure to prospect for nest sites (Table 
5); and a failure to nest, lay eggs, and produce broods (Table 14). 
This amounts to an essentially complete cessation of reproduction. 

Harlequin Ducks in northern, eastern and southern Prince William 
Sound by comparison paired actively, prospected for nest sites, and 
produced broods (Patten, 1990a,b; Crowley, 1991) Radio-tracking 
incubating hens enabled location of five Harlequin duck nests in 
1991 between Valdez Arm and Hinchenbrook Island. This is the first 
successful application of this methodology. 

The potential causes of HADU reproductive failure: 

a) mortality of philopatric females formerly nesting on streams in 
western PWS as a direct result of the 1989 oil spill. 
As of September 1989, 213 HADU's, as well as 112 unidentified 
seaducks, were retrieved from the oil spill area and cataloged by 
USFWS (1989). These should be considered minimal numbers of dead 
and retrieved Harlequin ducks from the oil spill. 

b) continued exposure of surviving HADU to contaminated food chain 
in the oil spill area, resulting in sublethal effects, including 
poor physiological condition, minimal adipose tissue, and petroleum 
metabolites in liver and bile (Patten, 1990a). 
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c) pending petrochemical analysis of seaduck proventriculus samples 
submitted to USFWS, and additional liver and bile data, may support 
the hypothesis of reproductive impairment in seabirds via ingestion 
of petrochemicals suggested by Fry et al, (1986) . Contaminated 
proventriculus samples indicate consumption of oiled intertidal 
prey. The presence of a spectrum of petroleum chemicals in seaduck 
liver tissue 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 1 90 in oil spill area, 
although HADU reproduction was observed in N, E, and S PWS in 1 90 
(Patten, 1990b). 

g) No HADU attempts at reproduction were observed in 1 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 oil 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 oil spill area was indicated by only one pair 
recorded in spring 1991 surveys at any stream mouth investigated in 
the oil spill area {Table 2), and confirmed by a lack 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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Interim Conclusions 1989-1991 

This study since 1989 has increasingly focused on t he subl e tha l 
effects of petroleum exposure to Harlequin 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 oil 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 1 

Major islands and mainland in the western Prince William Sound EVOS 
oil spill area with Exxon clean-up beach segment identifier 
abbreviation 

CUlross CU 
Perry PR 
Naked NA 
Disk DI 
Ingot IN 
Knight KN 
Chenega CH 
Mainland MA 
Bainbridge BA 
Evans EV 
Latouche LA 
Green GR 

44 



TABLE 2 

) 



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 -o- -o-
OTTER LAKE KN018 5/24 2200 -o- -o-
BAY OF ISLES KN022* 5/25 0800 5 10 SITTING 
MARSHA BAY (ALL) 5/26 0900 -o- -o-
RUA COVE KN213 5/26 0830 -o- -o-
SNUG HARBOR (ALL) 5/26 0930 -o- -o-
HOGAN BAY (ALL) 5/26 1030 -o- -o-
LOWER PASSAGE KN103* 5/26 1330 -o- -o-
FOUL PASS IN031 5/26 1400 -o- -o-
LEWIS BAY (ALL) 5/26 1500 -o- -o-
LOG JAM BAY KN211\210*5/26 1900 1 1 FEEDING 
OTTER ISLAND KN020* 5/26 2200 7 1 SITTING 
BAY OF ISLES KN019 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 -o- -o-
DRIER BAY, 
PORT AUDRY KN575 5/30 0930 -o- 1 FLYING 
MALLARD BAY KN575 5/30 1000 -o- -o-
JOHNSON BAY, 
AT S ENTRANCE KN554* 5/30 1140 9 5 SITTING 

(PLUS 5 OF UNDERTERMINED SEX) 
LOG JAM BAY KN211* 5/31 1045 -o- -o-
NW BAY ELANORE (ALL) 5/31 0900 -o- -o-
BLOCK ISLAND (ALL) 5/31 0930 -o- -o-
FOUL PASS IN031* 5/31 1000 -o- -o-
DISK ISLAND DI059A 5/31 1015 -o- -o-
LOG JAM BAY KN211* 5/31 1030 -o- -o-
BAY OF ISLES KN022* 5/31 1110 11 6 SWIMMING 

(PLUS 3 OF UNDERTERMINED SEX) 
OTTER ISLAND KN020* 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 MA005A 6/1 1050 12 14 FLYING & SWIMMING 
PT NELLI JUAN MA001 6/1 1330 1 1 SITTING 
BAY OF ISLES KN021* 6/1 1530 (28 OF UNDERTERMINED SEX) 
GREEN ISLAND I GR302 6/2 1040 2 -o- IN FLIGHT 
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SPRING HARLEQUIN SURVEYS 
PRINCE WILLIAM SOUND 1991 

LOCATION SEGMENT DATE TIME # FEMALES # MALES ACTIVITY 

GREEN ISLAND 
LA TOUCHE IS. 
HORSESHOE BAY 
POWDER POINT 
JOHNSON BAY 
LOWER HERRING 
NAKED ISLAND 
OUTSIDE BAY 
HERRING BAY 
BAY OF ISLES 
WEST ARM 
OTTER CREEK 
BAY OF ISLES 
FOUL BAY 

GR103 6/2 
LA21-LA37 6/2 

TO WINDY BAY, 
LA024 6/2 
KN554* 6/2 
(ALL) 6/2 
NA025 6/19 
II II 

KN144B* 6/19 
KN020* 6/19 
KN201* 6/20 
KN018 6/20 
KN022* 6/20 
IN031 6/20 

JOHNSON BAY (ALL) 6/20 
DRIER BAY (ENTRANCE) 6/20 
JUNCTION IS. CH011A 6/21 
CHENEGA IS. CHOOl 6/21 
(stream mouth, too exposed to 
KAKE COVE CH017 6/21 
PLEIADES IS. PLOOl 6/22 
JOHNSON BAY (ENTRANCE) 7/6 
APPLEGATE IS. AE004 7/7 
PICTURESQUE COVE, 
CULROSS PASSAGE (NO SEG) 7/7 
CULROSS IS. CU011 7/7 
S.NELLI JUAN NJ001A 7/7 
ESHAMY BAY EB007 7/7 
DELENIA IS. DEOOlM 7/10 
WHALE BAY W WH504 7/10 
PERRY ISLAND, PR003 7/27 
South Bay PROOl 7/27 
GRANIT BAY GB002 8/4 
MASKED BAY NONE 8/4 
MALLARD BAY KN575 8/4 

TOTAL MALE 80 
TOTAL FEMALE 85 
TOTAL UNDETERMINED SEX 51 

TOTAL 216 

* DUPLICATE SURVEYS 

1oss -o- -o-
1200 -o- -o-

1245 -o-
1345 1 
1400 -o­
looo -o­
" -o-
1745 2 
1915 6 
0930 -o­
looo -o-
1025 3 
1120 10 

-o-
1 

-o-
-o-
-o-

FLYING 

3 SITTING 
14 FLYING/SITTING 

-o-
-o-

9 
8 

FEEDING 

OF UNDETERMINED SEX) (10 
1220 -o-
1435 -o-
1230 -o-
1320 -o­
anchor) 
1400 -o-
1110 1 
1515 (3 OF 
1120 6 

-o-
-o-
-o-
-o-

-o-
-o- (LOOKING SICK) 

UNDERTERMINED SEX) 
10 (MAYBE MOLTING) 

1230 (CREEK ENDING W/WATERFALL)-0-
1330 (CREEK ENDING W/WATERFALL)-0-
1335 (CREEK W\STEEP CASCADE)-0-
1405 (GUNBOAT CREEK/CASCADE) -0-
1215 2 4 (sitting on rocks) 
1400 1 flying 1 (sitting on rocks) 
1035 -o- 1 flying 
1100 -o- -o-
looo -o- -o-
loso (2 GROUPS OF 7 MALES) 
1300 -o- -o-
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2 
Table 3a 

Lower reaches of the typical PWS HADU nesting stream have the 
following characteristic profile: 

offshore rocks 
semi-enclosed lagoon with extensive intertidal 
stream 30-50 ft wide 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 Oil 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 

Self Cove, 226-10-16960 
Herring Bay: failed fish ladder 

Gunboat Creek, 
Eshamy Bay 

Culross Is. 

CUlross Is. 

225-30-15070 

224-20-13024 

May 26, 1991 Crowe, Hastings 

June 7, 1991 Patten, Hastings 

June 24, 1991 Jarvis, Patten 

July 7, 1991 Crowe, Twait 

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

Picturesque Cove 224-30-14780 
mainland near Applegate 

Point Nellie Juan 224-40-14990 

July 7, 1991 

July 7, 1991 

Hidden Bay: fjord with cascades only 

Crowe, Twait 

Crowe, Twait 

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

Characteristics of 
ASC Stream No. 226-20-16300 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 stream 
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) 

48 



TABLE 5 



Table 5 

MIST NET SITES ON STREAMS 
OIL SPILL AREA, PRINCE WILLIAM SOUND 1991 

LOCATIOtf §~GMENI ~ AK §TEAM CATALOG NET TIME Iei.JrJB 

SNUG HARBOR KN402 6/3 ASC 226-30-16820 12 HOURS -o-
MALLARD BAY. KN575 6/8 ASC 226-20-16980 9 HOURS -o-
MALLARD BAY. KN575 6/9 ASC 226-20-16980 9 HOUSS -o-
OTTER BAY. KN018 6/6 ASC 226-20-16880 8.5 HOURS -o-
OTTER BAY. KN018 6/7 ASC 226-20-16880 8.5 HOURS -o-
BAY. OF ISLES 
(WEST ARM) KN201 6/11 ASC 226-30-16870 8 HOURS -o-
KAKE COVE CH017 6/22 ASC 226-20-16270 12 HOURS -o-
PADDY. BAY. PA001 6/24 ASC 226-20-26010 12 HOURS -o-
BRIZGALOFF CR. NONE 7/4 ASC 226-20-16230 12 HOURS -o-
WHALE BA '1. S • WH502 7/8 ASC 226-20-16340 12 HOURS -o-
WHALE BA '1. W. WH504 7/10 ASC 226-20-16300 11 HOURS -o-
IKTUA BAY. EV008 7/18 ASC 226-20-16300 9 HOURS -o-
CULROSS PASS. NONE 7/19 ASC 224-30-14800 9 HOURS -o-
CAMP CREEK KN132 7/6 ASC 226-30-16982 -o-

(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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Table 6 

MOLTING SITE SURVEYS 
OIL SPILL AREA, PRINCE WILLIAM SOUND 1991 

LOCATION §~~MENT ~.rnm i HAQUs TTL ! FLIGHI'IESS 

SW FLEMMING IS FL003 7/19 1045 18 18 
BAINBRIDGE IS. BA006 7/19 1130 23 23 
LUCKY BAY KN600 7/19 1450 5 5 
FOUL BAY MA002 7/20 1230 57 57 
APPLEGATE IS. AG004 7/20 1130 a, 1 FEMALE 7 
OTTER ISLAND KN021 7/25 1145 5 MALES 2 
FOUL PASSAGE - IN031 7/25 1815 5, 2 FEMALE 1 
BAY OF ISLES KN022 7/25 1730 25, 1 FEMALE 24 
HERRING BAY KN141A 7/25 1000 5, 1 FEMALE 3 
CHANNEL IS. GR004 7/26 1200 350 350 
GREEN ISLAND GR300 7/26 1250 50 50 
GIBBON ANCH GR002 7/26 1130 29 29 
HERRING POINT KNSOOA 8/3 1100 5 5 
NW KNIGHT IS. KNSOOA/B 8/3 1115 4 4 
NW KNIGHT IS . KN504 8/3 1200 11 10 
JUNCTION IS. CH011 8/4 1215 26, 1 FEMALE 25 
MASKED BAY NONE 8/4 1050 14 14 
SMALL BAY KN553 8/4 1400 7 7 
ESHAMY BAY EB009 8/5 1015 5 5 
ESHAMY LAGOON EB012/013 8/5 1040 7 7 
CRAFTON ISLAND CR004 8/5 1100 7 7 

TOTAL COUNT 666 
TOTAL FLIGHTLESS 653 
TOTAL FEMALES 6 
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TABL 7a 

1989 HARLEQUIN ,ABITAT • 
OILING CONDitiONS 

HARLEQUIN DUCK TYPE DEGREE OF OIL DESCRIPTION BAND 
LOCATION HABITAT SEGMENT SURVEY DATE CONTAMINATION OF OILING "lOTH 

EVANS ISLAND MUSSEL BED SAMPLE SITE EV015 SCAT 6/17/89 MOO> LT MOOSSE, TAR 
OFFSHORE ROCKS 

USCG SIGN 8/29/89 MOO> LT 
OFF ' 

DEC FAll 10/14/89 HVY> LT TAR,AP,MS,ST 
IJALK BURIED OIL 

IKTUA BAY, LAGOON POTENTIAL BREEDING AREA EV008 SCAT 6/6/89 LT> MOOSSE,TAR .5 
STREAM NET SITE Meters 

USCG SIGN 7/28/89 MOO> 
OFF 

DEC FAll 10/13/89 LT> AP,STAIN 
"ALK 

IKTUA BAY ADJACENT OFFSHORE ROCKS EV010 SCAT 6/16/89 MOO> MOOSSE,TAR 
MOLTING AREA 

USCG 7/28/89 LT> 
SIGN OFF 

DEC FAll 10/13/89 LT> TAR 
"ALK 

GUGUAK COVE, LAGOON MUSSEL BED SAMPLE SITE EV070 SCAT 7/19/89 MOO> POOLED OIL 
PROBABLE BREADING STREAM HS TAR,FR 

USCG SIGN OFF DOES NOT EXIST FOR EV070 1989 

EV070 DEC FAll 10/13/89 VERY NO 
"ALK LIGHT 

NORTH TIP MUSSEL BED SAMPLE SITE ER020 SCAT 7/1/89 HEAVY> FO,MS,TAR 
ELRINGTON ISLAND 

USCG SIGN 9/13/89 HEAVY> BURIED OIL 
OFF 

USCG 9/17/89 LIGHT BURIED OIL 
SIGN OFF 

DEC FAll 10/1/89 HEAVY> BURIED 
"ALK OIL 

USCG SIGN 10/2/89 HEAVY> BURIED & 
OFF MOBILE ·Oil 



-~ I 

II HARLEQUIN DUCK TYPE DEGREE OF OIL DESCRIPTION BAND 
LOCATION HABIT AT SEG' SURVEY DATE CONTAMINATION OF OILING 'I -

\--" LATOUCHE, NORTH TIP MUSSEL BED SAMPLE SITE lAt. . SCAT 6!16/89 HEAVY OP,FR,HS, IAR 
BURIED OIL 

USCG SIGN 9/14/89 HEAVY> 
OFF LIGHT 

DEC 10/3/89 HEAVY> MS,TAR,AP,ST 
fAll WALK LIGHT BURIED OIL 

LA TOUCHE ISLAND MUSSEL SAMPLE SITE LA018 SCAT 6/14/89 HEAVY FRESH OIL 50 
SLEEPY BAY PROBABLE BREEDING STREAM MOUSSE Meters 

USCG SIGN 1!16!89 MOOERATE> BURIED 
OFF OIL 

DEC 6/3/89 HEAVY MS,AP, TAR 
fAll WALK BURIED OIL 

I I BLOCK ISLAND LAGOON & MUSSEL BED SAMPLE SITE EL013A SCAT 9/15 /89 HEAVY MS,ST,TAR 3 to 6 
HELIPORT Meters 

USCG 7/4/89 LIGHT 
SIGN Off 

DEC 9/15/89 HEAVY BURIED OIL 
I FALL WALK 

POINT BAINBRIDGE MUSSEL BED SAMPLE SITE BA004 SCAT 7/30/89 MOOERATE> TAR, ASPHALT) 
LIGHT 

USCG 9/6/89 MODERATE I 
SIGN Off 

DEC 10/2/89 NO OIL 
FALL WALK 

BAINBRIDGE PASSAGE MOLTING SITE OFFSHORE ROCKS BA006 SCAT 7!23/89 NO OIL 

USCG 8/10/89 LIGHT BURIED OIL 
SIGN OFF 

DEC 10/12/89 MOOERATE> TAR,ASPHALT 
FALL UALK LIGHT 

NORTHWEST BAY PROBABLE BREEDING STREAM & EL052 SCAT 4/22/89 HOOERATE> POOLED OIL 3 to 10 
FEEDING AREA FREE OIL Meters 

USCG 6/14/89 HOOERATE> BURIED OIL 
SIGN OFF LIGHT 

DEC 9/19/89 MODERATE> TAR,ASPHALT 
FAll WALK LIGHT 

I 
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I If 
HARlEQUIN DUCK TYPE DEGREE Of OIL DESCRIPTION R.JIIO 

LOCATION HABITAT SEC SURVEY DATE CONTAMINATION OF OILI NG 
__.;' J-APPLEGATE ISLAND HOLliNG & FEEDING AREA AEOI:i<t SCAT 5/25/89 HEAVY> HS , TAR CT 

Meters 

USCG 5/25/89 liGHT 
SIGN OFF I 

DEC 9/14/89 HEAVY> MOUSSE, TAR 
FAll \IAlK STAI N 

APPLEGATE MOLTING & FEEDING AE004 SCAT 5/25/89 HEAVY> MOUSSE , TAR 25 
ISLAND OFFSliORE ROCKS COAT 1 Meters 

SIGN 8/4/89 LIGHT BURIED 
OFF OIL 

DEC 9/13/89 MOOERATE> MS,TAR,ST 
FALL \IALK LIGHT BURIED OIL 

APPlEGATE ISLAND, lAGOON MOLTING & FEEDING AREA AE005 SCAT 5/26/89 HEAVY> MOUSSE , TAR 15 
OFFSHORE ROCKS ASPHAL T Meters 

USCG SIGN 8/26/89 HEAVY> 
OFF MOOERATE 

DEC 9/13/89 HEAVY> MS,TAR, AP,SJ 
FALL \IALK LIGHT BURIED OILI 

FOUL BAY MOlTING & FEEDING SITES MA002 SCAT 5/22/89 HEAVY> MOUSSE 15 
OFFSHORE ROCKS MOOERATE FREE OIL Meters 

USCG 8/24/89 MOOERATE> 
SIGN OFF LIGHT 

DEC 9/13/89 MOOERATE> MS,TAR 4 to 30 
FALL \IALK LIGHT BURIED OIL Meters 

NORTH ENTRANCE ROOSTING & FEEDING SITES KN020 SCAT 5/12/89 MOOERATE> FRESH 15 
BAY OF ISlES Meters 

USCG 8/1/89 LIGHT> BURIED 
SIGN OFF OI L 

I 

DEC FALL 9/20/89 MOO> TAR 
\IALK 

BAY OF ISLES, ENTRANCE MOLTING, FEEDING, ROOSTING AREAS KN022 SCAT 5/12/89 HEAVY> FREE OIL 2 to 3 
OFFSHORE ROCKS MOOERATE MOUSSE Meters 

NO FURTHER SURVEYS CONDUCTED AT KN022 1989 

BAY OF ISLES, OTTER COVE PROBABLE BREEDING AREA KN018 SCAT 5/11/89 HEAVY> FREE OIL 
STREAM NET SITE CT HS FS 

USCG 8/1/89 LIGHT 
SIGN OFF 

DEC FAll 9/20/89 MOOERATE> TAR 
\IALK liGHT 
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II HARLEQUIN DUCK TYPE DEGREE Of OIL DESCRIPTION BAND 
LOCATION HABITAT SEGM' SURVEY DATE CONTAMINATION Of OILING ,. 

,--

.......__.... DEATH LAGOON MUSSEL BED SAMPLE SITE KNb~- SCAT S/4/89 HEAVY> 100X 
BAY Of ISLES HOOSSE 

USCG 7/19/89 LIGHT 
SIGN OFF 

DEC FAll 10/1/89 HEAVY MOUSSE, TAR 1 

UALK ST APSHAL T 
I 

UEST ARM, BAY Of ISLES PROBABLE BREEDING & FEEDING SITE KN201 SCAT 5!22/89 liGHT TAR , MOUSSE 
LAGOON STREAM NET SITE 

USCG 717!89 MODERATE> 
SIGN OFF 

DEC . 10/1/89 LIGHT TAR,MOUSSE 
FAll UALK BURIED Oi l 

PLEIADES ISLANDS MOLTING & FEEDING, OFFSHORE PL001 SCAT 8/2/89 HEAVY TAR 15 M 
ROCKS 

LAST SURVEY CONDUCTED AT THIS SITE 

JUNCTION ISLAND MOLTING & FEEDING AREA CH011 SCAT 1!6!89 HEAVY TAR,MOUSSE 
OFFSHORE ROCKS FS,FR,CT 

USCG 8/3/89 MODERATE> 
SIGN OFF LIGHT 

DEC 10/19/89 HEAVY> MOUSSE, TAR 
FALL UALK MODERATE ASPHALT 

CHENEGA ISLAND, KAKE PROBABLE BREEDING & FEEDING AREA CH017 SCAT 7/18/89 LIGHT TAR .25 
COVE STREAM NET SITE Met era 

NO RECORD OF THIS SITE BEING SIGNED OFF BY USCG 

DEC 10/2/89 VERY STAIN 
FALL UALK LIGHT 

CHENEGA ISLAND, NORTH MUSSEL SAMPLE SITE CH010 SCAT 7/4 & 7/5/89 HEAVY FRESH OIL,CT 
TIP MS,TAR,OF 

USCG SIGN 8!3!98 MODERATE> BURIED OI L 
OFF 

DEC FALL 9!19/89 HEAVY> MS , TAR,AP,ST 
UALK BURIED OI L 

DELENIA ISLAND MOLTING AREA THIS SEGMENT UAS NOT SURVEYED UNTIL THE 1991 MAYSAP SURVEYS 
DANGEROUS PASSAGE 
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HARLEQUIN DUCK TYPE DEGREE Of Oil DESCRIPTION I!Al'" 
\.OCATION HABITAT SEGME SURVEY DATE CONTAMINATION OF OILING IJ ---

... ·t~.NIGHT ISLAND, IIEST FEEDING & ROOSTING AREAS KNSOtr·· / SCAT 6/S/89 MOOfRAIE fRI ~H 
SHORE OFFSHORE ROCKS Oil, TAR ,MS,C 

T 

USCG 7/23/89 LIGHT 
SIGN OFF 

DEC 9/26/89 HEAVY:~> TAR,ASPHALT 
FALL \IAUC LIGHT BURIED OIL 

HERRING POINT MOLTING & FEEDING AREA KN300 SCAT 5/2/89 MODERATE FRESH 011. 
OFFSHORE ROCKS 

USCG 6/3/89 
SIGN OFF 

DEC 9/16/89 HEAVY:~> TAR 
FALL \IALK LIGHT BURIED OIL 

SOUTH TIP CRAFTON ISLAND MOLTING & FEEDING AREA CR004 SCAT 5/7/89 MODERATE" MOUSSE 20 
OFFSHORE ROCKS Meters 

USCG 8/17/89 LIGHT BURIED 
SIGN OFF OIL 

DEC 9/12/89 MODERATE:~> OP,MS,TAR,AP 
FALL \IALK LIGHT BURIED OIL 

SNUG HARBOR FEEDING. AREA & STREAM NET SITE KN401 SCAT 6/11/89 HEAVY:~> POOLED OIL Z to ZO 
MODERATE MOUSSE, TAR Meters 

USCG 8/Z0/89 HEAVY:~> BURIED OIL 
SIGN OFF MODERATE 

DEC 9/30/89 HEAVY:~> MOUSSE, TAR 
FALL \IALK STAIN 

LOG JAM BAY FEEDING & MOLTING AREA KN211 SCAT 5/24/89 HEAVY FRESH OIL 1 to 75 
MOUSSE, TAR Meters 

SIGN 9/13/89 HEAVY BURIED 
OFF OIL 

DEC 9/20/89 HEAVY:~> POOLED OIL 
FALL \IALK BURIED OIL MOUSSE,AP,ST 

FLEMMING ISLAND MUSSEL SAMPLE SITE FL004 SCAT 7/15/89 HEAVY:~> OP,MS,TAR 10H 

USCG 8/9/89 MODERATE> 
SIGN OFF 

USCG 8/10/89 LIGHT> 
SIGN OFF 

DEC FALL 10/17/89 HEAVY> MOUSSE, TAR 
\IALK BURIED OIL ASPHALT 
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,. 
HARLEQUIN DUCK TYPE DEGREE OF OIL DESCRIPTIOif1 ' 

LOCATION HABITAT SH SURVEY DATE CONTAMINATION OF OILING -1-
FLEMMING ISLAND MOLTING & FEEDING AREA FL003 SCAT 7/12/89 LIGHT TAR '5 

SOUTH TIP OFFSHORE ROCKS M~ters 

USCG 7/28/89 LIGHT I SIGN OFF 

DEC 10/19/89 LIGHT TAR,STAIN 
FAll ~ALK 

HERRING BAY MOLTING & FEEDING AREA KN141 .SCAT 7/12/89 HEAVY> MOOSSE,TAR 16 
OFFSHORE ROCKS LIGHT FREE OI L Meters 

SIGN 8/28/89 MOOERATE> I OFF LIGHT 

DEC 9/15/89 HEAVY> ASPHALT 
FALL ~ALIC LIGHT 

NORTH SHORE HERRING BAY MUSSEL BED SAMPLE SITE KN113 SCAT 5/1/89 HEAVY 5 to 10 
Meters 

USCG 8/2/89 HEAVY> 
SIGN OFF 

USCG 8/3D/89 MOOERATE> 
SIGN OFF I 

DEC 9/16/89 HEAVY> MOOSSE,STAIII 
FALL ~ALK BURIED OIL TAR I 

HERRING BAY ADF&G CAMP PROBABLE BREEDING & FEEDING AREA KN132 SCAT 5/4/89 MOOERATE TAR I 2 to 30 
STREAM HABITAT Meters 

NO RECORD OF SIGN OFF BY USCG 

DEC 9/16/89 HEAVY> TAR 
FALL ~ALK LIGHT BURIED OIL 

NAKED ISLAND, CABIN BAY PROBABLE BREEDING & NA024 SCAT 8/15/89 LIGHT MOUSSE , TAR / 3 
FEEDING AREA Meters 

USCG I SIGN OFF 

DEC 9/26/89 LIGHT MS,TAR,AP 
FALL ~ALK BURIED OIL 

NAKED ISLAND, OUTSIDE PROBABLE BREEDING & NA026 SCAT 8/15/89 LIGHT COAT,TAR 
BAY FEEDING AREA 

USCG 
SIGN OFF 

DEC 9/25/89 MODERATE> TAR 
FAll ~ALK LIGHT BURIED OIL 
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I ' 

HARLEQUIN DUCK TYPE DEGREE OF OIL DESCRIPTION 8, ..... 
LOCATION HABITAT SEGMI SURVEY DATE CONTAMINATION OF OILING I 

. .....___... 
Dlo'59-" 

-
FOUL PASSAGE MOLTING & FEEDING AREA SCAT 4/26/89 HEAVY> TAR 

OFFSHORE ROCKS MODERATE BURIED OIL 

USCG 7/19/89 MODERATE> BURIED OIL 
SIGN OFF 

DEC 9/15/89 HEAVY> ASPHALT 
FALL \IALK LIGHT BURIED OIL 

\IHALE BAY, SOUTH ARM PROBABLE BREEDING & FEEDING AREA \IH502 THIS SEGMENT VAS NOT SURVEYED UNTIL 
STREAM NET SITE THE SPRING OF 1990 

\IHALE BAY, MAINLAND MOLTING & FEEDING AREAS VH003 SCAT 8/1/89 NO OIL 
OFFSHORE ROCKS & STREAM AREA 

SCAT ON 8/1/89 \lAS THE ONLY SURVEY OF VH003 IN 1989 
LATER SURVEYS IN 1990 REVEALED EXTENSIVE OILING TO THIS AREA 

\IHALE BAY, \lEST ARM PROBABLE BREEDING & FEEDING AREA VH504 THIS SEGMENT VAS NOT SURVEYED UNTIL 
STREAM NET SITE THE SPRING OF 1990 I 

PADDY BAY BREEDING & FEEDING AREAS PA001 SCAT 7/19/89 LIGHT TAR .5 
STREAM NET SITE Meter 

USCG 8/11/89 VERY 
Slm. OFF LIGHT 

NO FURTHER SURVEYS OF THIS SEGMENT 

ESHAMY BAY, SOUTH ARM MOLTING & FEEDING AREA EB009 SCAT 5/27/89 LIGHT FRESH OIL 

USCG 8/4/89 LIGHT 
SIGN OFF 

NO FURTHER SURVEYS OF THIS SEGMENT 

AGULIAK ISLAND MOLTING & FEEDING AREA AG001 SCAT 6/21/89 HEAVY TAR 3 to 6 
OFFSHORE ROCKS Meters 

USCG 7/20/89 LIGHT BURIED OIL 
SIGN OFF 

DEC 9/28/89 LIGHT TAR,ASPHALT 
FALL VALK 

AGULIAK ISLAND MOLTING & FEEDING AREA AG009 SCAT 8/21/89 HEAVY> MOUSSE, TAR 2 
OFFSHORE ROCKS MODERATE Meters 

USCG 8/30/89 MODERATE> BURIED OIL 
SIGN OFF 

NO FURTHER SURVEYS RECORDED 
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,. 
HARLEQUIN DUCK TYPE DEGREE OF Oil DESCRIP TI ON ' 

LOCATION HABIT~T SEG~ SURVEY DATE CONTAMINATION OF OILING -
HUHMI' ISlAND FEEDING & MOlTING AREA HU900 SCAT 8/21/89 HEAVY> FREE OIL 2 

OFFSHORE ROCKS HllJSSE,TAR Me t ers 

USCG 8/30/89 VERY 
SIGN OFF LIGHT 

NO FURTHER SURVEYS RECORDED 

SOU I RREl ISlAND MOlTING & FEEDING AREA SL001 SCAT 6/24/89 HEAVY TAR 
OFFSHORE ROCKS 

SIGN 8/3/89 MOOERATE> TAR 
OFF BURIED Oi l 

DEC 10/2/89 HEAVY> TAR 
FAll "ALIC LIGHT BURIED Oi l 

DRIER BAY, MAllARD BAY PROBABLE BREEDING & FEEDING AREA KN575 SCAT 6/8/89 TRACE TAR 
STREAM NET SITE BAND 

USCG 
SIGN OFF 

DEC 9/29/89 VERY TAR, STAI N 
FAll "AlK LIGHT 

PERRY ISlAND, SOUTH TIP MOLTING & FEEDING AREA PR003 SCAT 5/18/89 MOOERATE> FREE OIL 
OFFSHORE ROCKS MOUSSE 

USCG 6/13/89 LIGHT BURIED 
SIGN OFF OIL 

DEC 9/12/89 HEAVY> MS,TAR,AP,ST 
FAll "ALK LIGHT BURIED OIL 

GREEN ISlAND NORTH COAST MUSSEL BED SAMPLE SITE & GR101 SCAT 5/16/89 MOOERATE> MOUSSE 10 ' 20 
PROBABLE FEEDING AREA & TAR Meters 

DEC FALL 10/3/89 HEAVY> TAR,ASPHALT 
"AlK BURIED OI L STAIN 

CHANNEl ISlAND MOlTING AREA GR004A SCAT 5/2/89 TRACE AMOUNT STAIN 

GR004 "AS RECOMMENDED FOR NO TREATMENT AND A N/T ORDER "AS SIGNED BY FOSC 5/4/89 

GREEN ISLAND SOUTH END MOL Tl NG AREA GR300A SCAT 8!11/89 VERY LIGHT STAI N 3CIII 

DEC 10/2/89 VERY LIGHT ASPHALT 
FALL "ALK (SPORAD IC) 

GR300A "AS RECOMMENDED FOR NO TREATMENT AND A N/T ORDER "AS SIGNED BY THE FOSC 
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I ~ 

HARLEQUIN DUCK 
i.OCATJON HABITAT 

'--""' DISK ISLAND MUSSEL SAMPLE SITE 

PERRY ISLAND SOUTH SHORE MOLTING & FEEDING AREA 

ST 
OF 
MS 
OP 
T 
FS 
AP 
SUB 
CT 

" FR 
> 
HEAVY 
*DERATE 
LIGHT 

Stain 
Oil F il111 
Mousse 
Pooled Oil 
Tar 
Fresh Oil 

' 

Asphalt 
Subsurface Oil 
Oil Coating 
Meter measurement 
Fresh Crude Oil 
Decreasing 
Heavy oiling conditions 
Moderate oiling conditions 
Moderate oiling conditions 

OFFSHORE ROCKS 

TYPE 
SEGME SURVEY DATE 

DI067~ SCAT 6116/89 

USCG 6/16/89 
SIGN OFF 

DEC FALL 9/16/89 
"ALIC 

PR002 SCAT 5/18/89 

USCG 8/27/89 
SIGN OFF 

DEC 9/13/89 
FALL "ALK 

SCAT Shoreline Cleanup Assessment Team's initial survey of oiling conditions after the spill. 

USCG SIGN OFF Coast Guard release saying further cleanup not necessary. 

DEC FALL UALIC Department of Environmental Conservation's last shoreline oiling evaluation 
in the 1989 season. 

IIOTE: All surveys are considered a source of disturbance particularly ones conducted by helicopter. 

• This table incorporates locations of Harlequin Ducks observations during the 1991 field season • 

WP51/TOM/89FORM2.TC2 

' 

DEGREE OF OJ L DESCRIPTION BANO 
CONTAMINATION OF OILING U ' 

HEAVY POOLED I / 
I 

BURIED OIL OIL,FM 
MOUSSE, TAR 

HEAVY> 

HEAVY> MS, TAR 
BURIED OIL 

HEAVY> FREE OIL 20 
MOUSSE COAT Meter 

HEAVY BURIED 
OIL 

HEAVY> TAR, I 

BURIED OI L 
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TABLE 7b 



TABL~ b~--------------------------~------------

1990 HARLEQUIN DUCK HABITAT OILINf 'ITIONS IN'PRINOE WILLIAM SOUND 

'--' ~ L 
HARLEQUIN DUCK TYPE OIL 

LOCATION HABITAT TYPE SEGMENT SURVEY DATE DESCRIPTION 

EVANS ISLAND MUSSEL BED SAMPLE SITE OFFSHORE ROCKS EV015A SSAT 4/20/90 AP,MS 

DEC 817!90 OP MS,BUR IED OP I& OR 

ASAP 8/7/90 CT ,ST MS I 

IKTUA BAY LAGOON STREAM NET SITE POTENTIAL BREEDING AREA EV008 THIS SEGMENT WAS NOT INCLUDED IN SURVEY OR ClfANUP 
PLAN FOR 1990 I 

IKTUA BAY ADJACENT OFFSHORE ROCKS MOLTING AREA EV010 SSAT 4/23/90 CT,CT,TAR PATTIES 

DEC 6/5/90 OP,TB,ST,CT 

ASAP 8/6/90 ST MS 
I 

TAR PATTIES 

GUGUAK COVE, LAGOON MUSSEL BED SAMPLE SITE & EV070 SSAT 4/6/90 CV,ST,TAR PATTIES, 
PROBABLE BREEDING STREAM SITE BURIED OR & OF )OIL 

ASAP 8/3/90 SOR,CV,TAR PATTIES 

ELRINGTON ISLAND MUSSEL SAMPLE SITE ER020B SSAT 4/7/90 AP,CV,CT , ST 
NORTH TIP BURIED OP,OR & OF 

ASAP 917!90 
I 

TARMATS ASPHALT MOUSSE 

LA TOUCHE MUSSEL BED SAMPLE SITE LA015E SSAT 4/1/90 CT ,ST BURIED ,OR 

ASAP 
I 

SLEEPY BAY MUSSEL SAMPLE SITE, PROBABLE BREEDING STREAM LA018 SSAT 4/24/90 OP,AP,MS, CV,ST 
BURIED OR & OP IOIL 

ASAP 8/21/90 AP,SOR,CT,ST BURIED OR OIL 

GREEN ISLAND, N.W. SIDE MUSSEL SAMPLE SITE OFFSHORE ROCKS GR101 SSAT 4/7/90 CT,ST BURIED OR & OP 

ASAP 8/14/90 HEAVY CT,AP,SOR 

GREEN ISLAND MOLTING AREA, OFFSHORE ROCKS GR015A SSAT 4/7/90 TAR COAT, STAIN 
GIBBON ANCHORAGE 

EXXON CULTURAL RESOURCE EVALUATION SURVEY CONDUCTED BY HOVERING 5/17/90 (All ISLANDS SURVEYED) 
HELICOPTER* 

DSA 7/15/90 COAT & STAIII 

GREEN ISLAND, SOUTH END MOLTING AREA GR300A SSAT 4/8/90 STAIN ONLY 

N/T ORDER WAS SIGNED FOSC & CLEANUP ACTIVITIES CEASED 4/26/90 

CHANNEL ISLAND MOLTING AREA GR004A SSAT 4/8/90 STAIN ONLY 

N/T ORDER WAS SIGNED FOSC & CLEANUP ACTIVITIES CEASED 4/26/90 



-~ 

HARLEQUIN DUCK TYPE OIL 
LOCATION HABITAT TYPE SEGMENT SURVEY DATE DESCRIPTIOH . r-

I I I ....__.·OINT BAINBRIDE MUSSEL BED SAMPLE SITE L BA004 SSAT 3/31/90 POOLED OIL, CV, c, .._!. 
N/T ORDER ~AS SIGNED FOSC & CLEANUP ACTIVITIES CEASED 4/S/90 

BAINBRIDGE PASSAGE, BAY MOLTING SITE, OFFSHORE ROCKS BA006B&C SSAT 4/24/90 AP CT,ST BUR IED OR OIL 

ASAP 8/4/90 MS,SOR 

~EST COVE DISK ISLAND MUSSEL SAMPLE SITE DI067A SSAT 4/19/90 AP CT FM BURIED OR 

ASAP 8/20/90 SOR,CV,CT,ST,TAR PATTIES 
BURIED OP & OR 

NORTH~EST BAY PROBABLE BREEDING HABITAT & FEEDING AREA EL052 SSAT 4/4/90 AP,TB,CV,ST 
ELEANOR ISLAND BURIED OP & OR OIL 

ASAP 8/8/90 SOR,CV,CT,STr 
BURIED OP OR,OF OIL 

BLOCK ISLAND FEEDiNG & MOLTING HABITAT EL015 SSAT 4/8/90 AP,CB,CT,TB,TAR PATTIES 
LAGOON & HELIPORT POOLED OIL 

ASAP 8/12/90 AP,CT,ST,SOR,TrAR 

BLOCK ISLAND MUSSEL SAMPLE SITE EL013A SSAT 4/8/90 ASPHALT, POOLED OIL 
LAGOON & HELIPORT BURIED OR OIL 

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 
A&B BURIED OR & OF 

ASAP 8!22/90 AP,SOR,CV,CT 
BURIED OP & OR OIL 

APPLEGATE ISLAND, MOLTING & FEEDING HABITAT, OFFSHORE ROCKS AE005 SSAT 4/3/90 AP,MS,CV,POOLED OIL 
LAGOON A,B&C BURIED OP,OR,SF OIL 

DURING THIS SURVEY 4 MALE & 3 FEMALE HARLEQUIN DUCKS ~RE OBSERVED BY 
SSAT BIOLOGIST 

DEC FALL 9/13/90 MS,TAR,AP,ST 
~ALK BURIED OIL 

FOUL BAY,ISLANDS & MOLTING & FEEDING SITES MA002A SSAT 4/06/90 AP & BURIED OR OIL 
OFFSHORE 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 & FEEDING SITE KN018 SSAT 4/2/90 CT,CV 
STREAM NET SITE 

NORTH ENTRANCE TO HOLliNG & FEEDING AREAS KN020 SSAT 4/25/90 CT ONLY 
BAY OF ISLES 
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HARLEQUIN DUCK T'fPE Oil II, 
LOCATION r- HABI JAT TYPE SEGMENT SURVEY DATE DE SCRIPTION 

11_./ KN022 
/ 

MOLTING, FEEDING & ROOSTING HABITAT THESE ISLANDS WERE NOT INCLUDED IN THE SHORELINE '--uHSHORE ROCKS, 
ENTRANCE TO BAY OF ISLES CLEANUP OR SURVEYS DURING THE 1990 SEASON 

A N/T ORDER UAS 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,ST 
DEATH LAGOON BURIED OP & OR 

I 
ASAP 8/10/90 AP,SOR,CT,ST 

BUR IED OR OIL 

UEST ARM, BAY OF ISLES PROBABLE BREEDING & FEEDING SITE KN201 SSAT 9/9/90 TB,AP,CT TAR PATTIES 
LAGOON STREAM NET SITE 

ASAP 8/9/90 AP,CT,ST,MS TAR PATTIES 

PLEIADES ISLANDS MOLTING & FEEDING OFFSHORE ROCKS PL001 SSAT 4/1/90 CT, OP BURIED OF OIL 

A N/T ORDER UAS SIGNED BY THE FOSC & CLEANUP ACTIVITES CEASED ON 4/11/90 

DELENIA ISLANDS OFFSHORE ROCKS AND MUSSEL SAMPLE SITE DE001 THIS SITE UAS NOT INCLUDED IN CLEANUP UNTIL 1991 

CHENEGA ISLAND, NORTH MUSSEL SAMPLE SITE & FEEDING AREA CH010B SSAT I 4/5/90 I OP, TAR PATTIES 
TIP BURIED OP & OR OILING 

3 HARLEQUIN DUCKS OBSERVED DURING SSAT BY TEAM BIOLOG IST 

ASAP 8/4/90 CT1 ST 1 FM BURIED OR 

JUNCTION ISLANDS MOLTING & FEEDING OFFSHORE ROCKS CH011 SSAT 4/5/90 AP,OP BURIED OP OIL 

DURING THIS SURVEY 2 MALE AND 1 FEMALE HARLEQUIN DUCKS ~RE OBSERVED 
BY SSAT BIOLOGIST 

I SSAT I 4/23/90 I AP,OP, TAR PAT TIES l 
N0.2 BUR IED OP OIL 1 

DURING THIS SURVEY 20 HARLEQUIN DUCKS UERE OBSERVED BY SSAT BIOLOGIST 

ASAP 8/4/90 SOR 1 MS,BURIED OR OILING 

KAKE COVE PROBABLE BREEDING & FEEDING AREA CH017 THIS SEGMENT UAS EXCLUDED FOR THE 1990 CLEANUP PLANS 
STREAM NET SITE 

KNIGHT ISLAND UEST SHORE FEEDING & ROOSTING AREAS, OFFSHORE ROCKS KN500 SSAT 4/8/90 CV,AP,CT 
BURIED OR OIL ING 

ASAP 8/3/90 SOR,CT,FM 
BURIED OR OIL ING 

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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HARLEQUIN DUCK TYPE OIL 
LOCATION HABITAT TYPE SEGMENT SURVEY DATE DESCRIPTION 

..AITH TIP, CRAFTON MOLTING & FEEDING AREA, OFFSHORE ROCKS 
1(-~' 

CR004 I SSAT I 4/4/90 I POOLED OIL,CV,CT ,t, ........_, 
ISLAND 

DURING THIS SURVEY 4 HARLEQUIN DUCKS ~RE OBSERVED BY SSAT BIOlOGIST 

A N/T ORDER UAS SIGNED BY THE FOSC & CLEANUP ACTIVIES CEASED ON 4/25/90 

SNUG HARBOR PROBABLE BREEDING & FEEDING AREA KN401 SSAT 4/7/90 AP,MS,CV,CT, POOLED OIL 
STREAM NET SITE TAR PATTIES 

ASAP N0.1 8/2/90 AP CT MS 

ASAP 9/19/90 AP,SOR,MS,Sl 
N0.2 

LOG JAM BAY FEEDING & MOLTING AREA, STREAM HABITAT KN211C&D SSAT 4/2/90 CV,CT, TAR BA~LS 

A NO TREATMENT ORDER UAS SIGNED BY THE FOSC AN.D CLEANUP ACTIVIES CEASED ON 5/9/90 

FLEMMING ISLAND MUSSEL SAMPLE SITE FL004A SSAT 4/9/90 AP ,CV BURIED OP & OR 

ASAP 8/5/90 AP,OP SOR 

MOL T1 NG & FEEDING AREA, OFFSHORE ROCKS FLOOl 4/21/90 
I 

FLEMMING ISLAND SOUTH SSAT CT,TB, TAR PATTIES 
TIP 

A N/T ORDER UAS SIGNED BY THE FOSC & CLEANUP ACTIVITES CEASED ON 5/18/90 I 

HERRING BAY MOLT I.NG lr FEEDING AREA KN141AirB SSAT l/31/90 CV,CT,ST,FM 
BURIED OP/OA/9F 

ASAP 8/11/90 SOR,CT, BURIED OR OIL 

HERRING BAY MUSSEL SAMPLE SITE KN113B SSAT 5/5/90 CT,ST BURIED OPI & OR 

ASAP 8/2/90 SOR CT BURIED OR 

HERRING BAY AOF&G CAMP PROBABLE BREEDING & FEEDING AREA KN132 SSAT 3/31/90 AP,CT 
STREAM HABITAT BURIED OP OILING 

ASAP 8/10/90 SOR,CT,CV I 
BURIED OR OILING 

NAKED ISLAND, CABIN BAY PROBABLE BREEDING & FEEDING AREA NA024A&F SSAT 4/3/90 POOLED OI L,CT ',MS 

ASAP 8/9/90 MOUSSE 

NAKED ISLAND, PROBABLE BREEDING & FEEDING AREA NA0268 SSAT 4/5/90 OP,TB,CT·,TAR PArTIES 
OUTSIDE BAY 

ASAP 8/9/90 NO OIL OBSERVED 

FOUL PASSAGE MOLTING & FEEDING AREA, OFFSHORE ROCKS Dlo59 SSAT 4/20/90 CT TB BURIED OR & OP OIL 

THIS UAS THE LAST SURVEY Of THIS SEASON 

UHALE BAY, SOUTH ARM PROBABLE BREEDING & FEEDING AREA WH502 DEC 10/12/90 TAR,AP,ST VERY LIGHT 
STREAM NET Sl TE 

I 
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HARLEQUIN DUCIC TYPE OIL II LOCATION HABITAT TYPE SEGMENT SURVEY DATE DESCRIPTI ON 
- , 

-··-'lE BAY, MAINLAND MOLTING, FEEDING & OFFSHORE ROCKS WH003 SSAT 4/1/90 CT ,AP,ST , FM 
1
c-

STREAM HABITAT BURIED OR & OF Oi l iNG 

I ASAP 8/5/90 SOR,CT BURIED OIL 

WHALE BAY, WEST ARM PROBABLE BREEDING & FEEDING AREA UH504 DEC 10/12/90 NO OIL OBSERVED 
STREAM NET SITE 

PADDY BAY BREEDING, FEEDING PA001 NO INFORMATION FOR THIS SEGMENT IN 1990 
STREAM NET SITE 

ESHAMY BAY, SOUTH ARM MOLTING & FEEDING AREA EB009 SSAT 4/10/90 CT, TAR BALLS 

A N/T ORDER UAS SIGNED BY THE FOSC & CLEANUP ACTIVITES CEASED ON 4/25/90 

A GUll AIC I SLAND MOLTING & FEEDING AREA, OFFSHORE ROCKS AG001 SSAT 4/6/90 CT CV,ST 

A N/T ORDER WAS SIGNED BY THE FOSC AND CLEANUP ACTIVITIES CEASED ON 4/21/90 I 

AGULI AK ISLAND MOLTING & FEEDING AREA, OFFSHORE ROCKS AG009 A&B SSAT 4/25/90 MS,AP,TB,CV, CT,TB 
BUR IED OR OILING 

ASAP 8/17/90 SOR,CV,CT 
BUR IED OR OILING 

MUMMY ISLAND FEEDING & MOLTING AREA, OFFSHORE ROCKS MU900 SSAT 4/2/90 AP,CT TAR PATTIES 

SQUIRREL ISLAND MOLTING & FEEDING AREA, OFFSHORE ROCKS SL001 ABC&o SSAT 4/5/90 AP , CV, CT I 
BURIED OPLOF OI[ING 

ASAP 8/6/90 SOR,CV,AP 
BURIED OR,OF OI LING 

MALLARD BAY, DRIER BAY PROBABLE BREEDING & FEEDING AREA KN575 SSAT 4/22/90 CT, TAR PATTIES 
STREAM NET SITE TARBALLS 

DURING THIS SURVEY 5 HARLEQUIN DUCKS WERE OBSERVED BY THE SSAT 
BIOLOGIST 

A N/T ORDER WAS SIGNED BY THE FOSC & CLEANUP ACTIVITES CEASED ON 4/30/90 

SOUTH TIP, PERRY ISLAND MOLTING & FEEDING AREA, OFFSHORE ROCKS PR003 SSAT 3/30/90 CT,AP,CV 

ASAP 8/21/90 SOR,CV,AP , MS 
BURIED OP,OR OILING 

PERRY ISLAND SOUTH SHORE MOLTING & FEEDING .AREA, OFFSHORE ROCKS PROD? SSAT 4/30/90 MS,CV,CT,ST 
BURIED OP & OF OILING 

DEC 6!20/90 ST OF BURIED OR OI LING 

ASAP 8/21/90 CT,ST 
BURIED OR,OP,Of OiliNG 
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MS il mousse (thick fresh brown oozing tar) 
OP pooled oil (where has pooled on surface or into a freshly dug pit) 
ST oil stain (where oil has left stain on bedrock or boulders) 
SOR surface oil residue (any oil on the surface of beach area, similar to asphalt ) 
N/T no treatment 
AP asphalt 
TB tarballs (generally small areas of thick surface tar or asphalt) 
CV tar cover (bedrock or boulders that are covered with tar) 
OR oil residue (oil saturated gravel) 
CT tar coating (bedrock or boulders that are coated with weathered tar) 
OF oil film (film of oil coating subsurface gravel or surface gravel) 

ABBREVIATIONS 

SSAT Spring Shoreline Assessment Team's initial survey of oiling conditions after the spill. 

ASAP August Shoreline Assessment Program 

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

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

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

* This table Incorporates locations of Harlequin Ducks observed and documented during the 1990 Spring Shoreline Assessment Program. 

* All surveys may also be considered a source of disturbance to Harlequin duck habitat particularly when conducted by helicopter. 

~51/TOH/90FORM3.TWC 

I 
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TABLE 7c 



T.'\BLE 7c 
1991 HARLEQUIN DUCK HAr OiliNG CONDITIONS IN PRINCE WilliAM SOUND 

HARLEQUIN DUCIC TYP£ OIL 
LOCATION HABITAT TYPE SEGMENT SURVEY DATE TYP£ 

EVANS ISLAND MUSSEL BED SAMPLE SITE OFFSHORE ROCKS EV015A HAY SAP 4/30/91 AP,CV,ST BURIED HOR & MOR 

A N/T ORDER ~AS ISSUED BY THE COAST GUARD AND All CLEANUP ACTIVIES CEASED ON 5/20/91 

!KTUA BAY LAGOON STREAM NET SITE, POTENTIAL BREEDING AREA EV008B HAY SAP 4/27/91 SOR I 
A N/T ORDER ~AS ISSUED BY THE FOSC AND All CLEANUP ACTIVITES CEASED 5/13/91 

IKTUA BAY ADJACENT OFFSHORE ROCKS, MOLTING AREA EV010 THIS SEGMENT WAS EXCLUDED FROM THE 1991 CLEANUP IPLANS 

MUSSEL BED SAMPLE SITE & EV070E 5/25/91 
I 

BURIED ILOR GUGUAK COVE, LAGOON HAY SAP ,: AP ,SOR,CT 
PROBABLE BREEDING STREAM SI.TE 

,_, 

SVPSR 7/25/91 SOR BURIED HOR MOR & LOR 

ELRINGTON ISLAND MUSSEL SAMPLE SITE ER020B MAY SAP 5/23/91 AP,MS,SOR,CV,CT,ST 
NORTH TIP BURIED OP,HOR 

SVPSR 7110/91 MS & BURIED HOR 

LATOOCHE MUSSEL BED SAMPLE SITE · LA015E HAY SAP 5/23/91 AP,MS,TB,SOR , CV,ST 
BURIED OP,HOR,MOR,LOR,Of 

I 
SVPSR 7/15/91 BUR I EO HOR & MOll 

SLEEPY BAY MUSSEL SAMPLE SITE, PROBABLE BREEDING STREAM LA018 HAY SAP 5/3/91 AP ,SOR I 
BURIED HOR & OP qll 

SVPSR 8/3/91 AP,MS,SOR I 
BURIED OP ,HOR MOR TR 

GREEN ISLAND, N.~. SIDE MUSSEL SAMPLE SITE, OFFSHORE ROCKS GR101 A&B MAY SAP 5/2/91 SOR,CT,TB I 
BURIED MOR,LOR & HOR 

N/T ORDERS WERE ISSUED BY THE FOSC. All CLEANUP ACTIVITIES CEASED 6/8/91 

A SVPSR 6/28/91 HSOR,CV,CT,ST 

B SVPSR 8/20/91 AP ,HSOR,lOR,OP 

GREEN ISLAND MOLTING AREA, OFFSHORE ROCKS GR015A THIS SEGMENT WAS EXCLUDED FROM THE 1991 CLEANUP PLANS 
GIBBON ANCHORAGE 

GREEN ISLAND, SOUTH END MOLTING AREA GR300A THIS SEGMENT WAS EXCLUDED FROM 1991 CLEANUP PLANS 

CHANNEL ISLAND MOL Tl NG AREA GR004A THIS SEGMENT WAS EXCLUDED FROM 1991 CLEANUP PLANS 

POINT BAINBRIDE MUSSEL BED SAMPLE SITE BA004A MAY SAP 5/26/91 AP,MS,SOR,CT 

NIT ORDER WAS SIGNED FOSC & CLEANUP ACTIVITIES CEASED 6/8/91 

SVPSR 6/24/91 MS,SOR,TB,CV, CT,ST,OP 
BURIED MOR 



... 
HARLEQUIN DUCIC TYPE OIL 

LOCATION HABITAT TYPE SEGMENT SUlVEY DATE TYPE 

'"~~aNBRIDGE PASSAGE, BAY MOLTING SITE, OFFSHORE ROCKS BA006C MAY SAP 5/21/91 AP,MS,TB,SOR,CV,L~-
BURIED OP 

SUB SEGMENT SVPSR 5/12/91 AP,MS,TB 
B 

WEST COVE, DISK ISLAND MUSSEL SAMPLE SITE DI067A MAY SAP 5/22/91 TB,SOR,CT,ST 
BURIED HOR,MOR 

A N/T ORDER WAS ISSUED BY THE FOSC AND All CLEANUP ACTIVITIES CEASED 6/30/91 

NORTHWEST BAY PROBABLE BREEDING HABITAT & FEEDING AREA El052 A MAY SAP 5/21/91 DV,ST BURIED MOR & LOR 
ELEANOR ISLAND 

SUBSEGMENT MAY SAP 4/27/91 SOR BURIED HOR,MOR & OF 
B 

BLOCK ISLAND FEEDING & MOLTING HABITAT El015 MAY SAP 4/30/91 SOR,CV, CT,ST 
LAGOON & HELIPORT BURIED HOR & OF 

A N/T ORDER IJAS ISSUED BY THE FOSC AND All CLEANUP ACTIVITIES CEASED 5/15/91 

BLOCK ISLAND MUSSEL SAMPLE SITE EL013A MAY SAP 4/30/91 TB,SOR,CV,ST,CT 
LAGOON & HELIPORT BURIED HOR,MOR 

SVPSR 5/4/91 AP,HSOR 
BURIED HOR 

APPLEGATE ISLAND MOLTING & FEEDING & OFFSHORE ROCKS AE004 MAYSAP 5/2!91 and MS,AP,TB,SOR,CT , 
A&B 5/5/91 BURIED OF & TR 

2 HARLEQUIN DUCKS OBSERVED DURING MAYSAP SURVEY 

I A N/T ORDER IJAS ISSUED BY THE FOSC AND All CLEANUP ACTIVITIES CEASED 5/2/91 FOR SUBSEGMENT A AND 5/25/91 FOR SUBSEGHENT B 

APPLEGATE ISLAND, MOLTING & FEEDING HABITAT, OFFSHORE ROCKS AE005 MAYSAP 5/2/91 MS,CT BURIED OF 
LAGOON A,B&C 

A N/T ORDER IJAS ISSUED BY THE FOSC AND All CLEANUP ACTIVITIES CEASED ON 5/20/91 

FOUL BAY,ISLANDS & MOLTING & FEEDING SITES MA002A MAY SAP 5/22/91 AP,SOR,MS,CT 
OFFSHORE ROCKS 

2 HARLEQUIN DUCKS WERE OBSERVED DURING MAYSAP SURVEY 

NORTH SHORE ENTRANCE TO FEEDING AND ROOSTING AREA KN020 THIS SEGMENT IJAS NOT INCLUDED IN THE 1991 CLEANUP 
BAY Of ISLES PLANS 

OFFSHORE ROCKS, MOLTING, FEEDING & ROOSTING HABITAT KN022 THESE ISLANDS WERE NOT INCLUDED IN THE SHORELINE 
ENTRANCE TO BAY OF ISLES CLEANUP OR SURVEYS DURING THE 1991 SEASON 

A N/T ORDER IJAS SIGNED BY THE FOSC & CLEANUP ACTVITIES CEASED ON 4/27/91 

KN018 THIS SEGMENT IJAS EXCLUDED IN 1991 CLEANUP PLANS 

-----------
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I 

HARLEQUIN DUCK TYPE OIL 
LOCATION HABITAT TYPE SEGMENT SURVEY DATE TYPE 

I"-- BAY Of ISLES MUSSEL SAMPLE SITE KN136A MAY SAP 5/4/91 TARMATS,AP,SOA,CV,CI,~-
DEATH LAGOON BURIED H0R,~,LOR 

SVPSR 7117/91 AP,SOA,CV,CT,ST 
BURIED HOR,HOR,LOR 

~EST ARM, BAY OF ISLES PROBABLE BREEDING & FEEDING SITE KN201 HAY SAP 5/2/91 SOA, TAR PATT IIES 
LAGOON STREAM NET SITE 

A N/T ORDER UAS ISSUED BY THE FOSC AND All CLEANUP ACTIVIIES CEASED ON 5/25/91 I 
PLEIADES ISLANDS MOLTING & FEEDING OFFSHORE ROCKS PL001 THIS SEGMENT UAS EXCLUDED FOR THE 1991 CLEANUf» PLAN 

A N/T ORDER UAS SIGNED BY THE FOSC & CLEANUP ACTIVITES CEASED ON 4/11/91 

DELENIA ISLANDS OFFSHORE ROCKS, FEEDING AND MOLTING AREA DE001 MAY SAP 5/2/91 TB,SOR,CV,~T 

CHENEGA ISLAND, NORTH MUSSEL SAMPLE SITE & FEEDING AREA CH010B MAY SAP 5/1/91 SOA, TARMAT 
TIP 

A N/T ORDER UAS SIGNED BY THE FOSC AND All CLEANUP ACTIVITIES CEASED 5/21/91 

SVPSR 7/11/91 HSOR, BUR I ED HOR & HOR 

JUNCTION ISLANDS MOLTING & FEEDING OFFSHORE ROCKS CH011 MAYSAP 5!1/91 SOR CT,AP 1 TAR 

SVPSR 7/1/91 SOR,CT , ST, TB 

KAKE COVE PROBABLE BREEDING & FEEDING AREA CH017 THIS SEGMENT WAS EXCLUDED FOR THE 1991 CLEANUP PLANS 
STREAM NET SITE 

KNIGHT ISLAND WEST SHORE FEEDING & ROOSTING AREAS, OFFSHORE ROCKS KN500 A&B MAY SAP 4/30/91 SOR,CV 
BURIED HOR,HOR,LOR 

A SVPSR 6/10/91 BURIED HOR & HOR 

8 SVPSR 8/1/91 BURIED HOR &ILOR 

HERRING POINT MOLTING & FEEDING AREA OFFSHORE ROCKS ICN300 A MAY SAP 9/30/91 SOA BUR IED OP I& HOR 

SVPSR 4/80/91 SOR , CT,CV, BURIED OR 
OILING 

SOUTH TIP, CRAFTON MOLTING & FEEDING AREA, OFFSHORE ROCKS CR004 AB&C MAYSAP 5/20/91 SOR,CV,CT , ST,OP 
ISLAND BURIED HOR 

A SVPSR 7/2!91 MS,OP 

B SVPSR 7/20/91 SOR,CV,ST ,HOR,LOR 

SNUG HARBOR PROBABLE BREEDING & FEEDING AREA KN401 B&C MAY SAP 4/26/91 AP,TB,SOR,CT I STREAM NET SITE 

LOG JAM BAY FEEDING & MOLTING AREA, STREAM HABITAT ICN211C&D HAY SAP 4/2/91 SOR,CT,TAR BALLS 

A N/T TREATMENT ORDER UAS SIGNED BY THE FOSC AN CLEANUP ACTIVIES CEASED ON 4/29/91 FOR SUBSEGMENT C AND 6/6/91 FOR SUBSEGMENT D 

FLEMMING ISLAND MUSSEL SAMPLE SITE FL004A MAY SAP 5/12!91 AP,SOR,CV,CT 
BURIED OP,HOR,HOR 

I 
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HARLEQUIN DUCK TYPE Oil II lOCATION HABITAT TYPE SEGMENT sutVEY DATE TYPE 
f-

I 
fr~""ING ISLAND SOUTH MOLTING & FEEDING AREA, OFFSHORE ROCKS Fl003 THIS SEGMENT WAS EXCLUDED FROM THE 1991 CLEANUP Pl~__, 

TIP 

HERRING BAY MOLTING & FEEDING AREA KN141A&B HAY SAP 5/19/91 SOR,CV,CT,ST ,FM 
BURIED MOR,LOR,TR 

A N/T ORDER ~AS ISSUED BY THE FOSC AND All CLEANUP ACTIVITIES CEASED ON 5/31/91 

HERRING BAY MUSSEL SAMPLE SITE KN113B HAYSAP 4/29/91 BURIED HOR/MOR 

A NIT ORDER ~AS ISSUED AND All ClEANUP ACTIVITIES CEASED 5/14/91 

SVPSR 7/19/91 STAIN ONLY 

HERRING BAY ADF&G CAMP PROBABLE BREEDING & FEEDING AREA KN132B HAYSAP 5/1/91 AP,SOR BURIED OIL 
STREAM HABITAT 

D HAY SAP 5!24/91 SOR,ST, CV 
BUi!IED HOR,MOR,LOR 

B SVPSR 8/1/91 AP,SOR 
(STREAM) BUR I ED HOR, MOR, LOR 

NAKED ISLAND CABIN BAY PROBABLE BREEDING & FEEDING AREA NA024 A&F MAY SAP 5/1/91 AP TB 

N/T ORDERER SIGNED BY THE FOSC All CLEANUP ACTIVITIES CEASED AS OF 5/25/91 

A SVPSR 5!14/91 MS CV CT 

NAKED ISLAND, OUTSIDE PROBABLE BREEDING & FEEDING AREA NA026B THIS SEGMENT YAS EXCLUDED IN 1991 CLEANUP PLANS 

I 
BAY 

FOUL PASSAGE MOLTING & FEEDING AREA, OFFSHORE ROCKS Dl059 THIS SEGMENT ~AS EXCLUDED IN 1991 ClEANUP PLANS 

~HALE BAY, SOUTH ARM PROBABLE BREEDING & FEEDING AREA WH502 HAY SAP 5/2/91 CV,CT 
STREAM NET SITE 

A N/T ORDER WAS SIGNED BY THE FOSC AND All TREATMENT CEASED 6/10/91 

WHALE BAY, MAINLAND MOL liNG, FEEDING & OFFSHORE ROCKS WH003 SSAT 4/1/91 CT,AP,ST,FM 
STREAM HABITAT BURIED OR & OF OIL ING 

li ASAP 8/5/91 SOR,CT BURIED OIL 

WHALE BAY, WEST ARM PROBABLE BREEDING & FEEDING AREA WH504 DEC 10/12/91 NO OIL OBSERVED 
STREAM NET SITE 

PADDY BAY BREEDING & FEEDING AREA STREAM NET SITE PA001 THIS SEGMENT WAS EXCLUDED FOR TREATMENT IN 1991 

ESHAMY BAY, SOUTH ARM MOL liNG & FEEDING AREA EB009 MAY SAP 4/29/91 TAR BAllS, VERY LIGHT 

A N/T ORDER WAS SIGNED BY THE FOSC & CLEANUP ACTIVITES CEASED ON 5/15/91 

A GUll AK I S LAND MOLTING & FEEDING AREA, OFFSHORE ROCKS AG001 A&B SSAT 6/8/91 AP,MSOR 
BURIED OP OIL 

A N/T ORDER WAS SIGNED BY THE FOSC AND CLEANUP ACTIVITIES CEASED ON 7/8/91 
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HARLEQUIN DUCIC TYPE Oil II 
1CATIOM HABITAT TYPE HM:NT SURVEY DATE TYPE 

~""~~LIAK ISLAND MOLTING & FEEDING AREA, OFFSHORE ROCKS \............ ,G009 A MAY SAP I 5/4/91 I lSOR,OP ....... MUSSEL BED AREA BURIED OP, MOR 

2 HARLEQUIN DUCKS OBSERVED DURING SURVEY 

MUMMY ISLAND FEEDING & MOLTING AREA, OFFSHORE ROCKS MU900 MAY SAP 5/19/91 SOR 
BUR I ED OP /MOR 

A N/T ORDER ~AS ISSUED BY THE FOSC AND CLEANUP ACTIVITIES CEASED ON 6/8/91 

SQUIRREL ISLAND MOLTING & FEEDING AREA, OFFSHORE ROCKS Sl001 MAY SAP 5/4/91 TB,SOR,CT,ST 
ABCD&E 

A N/T ORDER WAS ISSUED BY THE FOSC AND All CLEANUP ACTIVITIES CEASED 5/20/91 

MALLARD BAY, DRIER BAY PROBABLE BREEDING & FEEDING AREA THIS SEGMENT WAS EXCLUDED IN THE 1991 CLEANUP PLAN 
STREAM NET SITE 

SOUTH TIP, PERRY ISLAND MOLTING & FEEDING AREA, OFFSHORE ROCKS PR003 ACD MAY SAP I 5/4/91 I AP,MS,SOR,CT 

4 HARLEQUIN DUCKS WERE OBSERVED DURING MAYSAP SURVEY 

PERRY ISLAND SOUTH SHORE MOLTING & FEEDING AREA, OFFSHORE ROCKS PR002 MAYSAP 4/26/91 SOR,CT 
BURIED HOR MOR, TR 

DEC 6/20/91 ST OF BURIED OR OILING 

ASAP 8/21/91 CT,ST 
BURIED OR OP OF OILING 

MS Oil Mousse (weathered thick brown tar> 
OP Pooled Oil (surface or burled mobile oil) 
ST Oil Stain 
N/T No Tr~atmont 
AP Asphalt (weathered mousse or tar that Is lying on the substrate aurface cementing It together) 
TB Tarballs (small localized areas of mousse) 
CV Tar Cover (boulders or bedrock covered with tar) 
CT Tar Coating (boulders or bedrock coated with tar) 
OF Oil Film 
HOR Heavy Oil Residue (buried oil that has heavily permeated gravel) 
MOR Moderate Oil Residue (buried oil that has moderately permeated gravel) 
LOR light Oil Residue (buried oil that has lightly permeated gravel) 
SOR Surface Oil Residue (any oil that Ia on surface of a beach substrate, siAiilar to asphalt) 
HSOR Heavy Surface Oil Residue 
MSOR Moderate Surface Oil Residue 
lSOR light Surface Oil Residue 
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DESCRIPTIONS IN ) ARE AN UNOFFICIAL ATTEMPT TO CLARIFY OILING DEFINITIONS. 

MAYSAP 

SVPSR 

DEC 

FOSC 

TAG 

* 

Note: 

Hay Shoreline Assessment Program (1991) 

State Vessels Progress Status Report (1991) 

Department of Environmental Conservation's shoreline oiling evaluation survey. 

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

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. 

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

WP51/TOM/91FORM.T~C 
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TABLE 7d 



LOCATION 

BAINBRIDGE ISLAND 

BAINBRIDGE ISLAND 

BAINBRIDGE ISLAND 

BAINBRIDGE ISLAND 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

T . 7d 

HARLEQUIN DUCK STREAM OILING INFO SELECTED COLUMNS FROM DETAILED REPORT 

SEGMENT 
STREAM I 

BA006 A 
2264016269 

BA006 A 

2264016269 

BA006 A 
2264016279 

BA006 A 

2264016279 

CH001 

2262016280 

CH001 

2262016280 

CH001 

2262016280 

DATE 

07/23/89 

08/10/89 

07/23/89 

08/10/89 

06/29/89 

06/29/89 

07/02/89 

COMMENTS 

NO OIL OBSERVED IN SEGMENT. 

GENERAL - 1\ LIGHT & 2\ VERY LIGHT SURFACE OIL FOR SEGMENT OCCASIONAL 
TAR PATTIES, SUBSURFACE OIL. (GENERAL FOR J 

.ENTIRE SEGMENT) • 

NO OIL OBSERVED IN SEGMENT. 

GENERAL - 1\ LIGHT & 2\ VERY LIGHT SURFACE OIL FOR SEGMENT OCCASIONAL 
TAR PATTIES, SUBSURFACE OIL. (GENERAL FOR I 
ENTIRE SEGMENT) • 

NORTH BANKa 12' WIDE OIL BAND ALONG STREAM BANK, WITH SOME 
PENETRATION, WIDENING TO 30-40, FARTHER NORTH ALONG I 
BEACH. MOUSSE/SAND TARHATS DEPOSITED IN UITZ ADJACENT TO BAND. THE 
30-40' WIDE OIL BAND BEGINS 50' NORTH OF STREAM. 
SOUTH BANKa SOUTH OF STREAM, THE BEACH APPEARS UNOI LED BUT CLEAN SHALE 
IS BEING DEPOSITED OVER A RELATIVELY NARROW 
BAND OF MOUSSE WHICH APPEARS TO END 25' AWAY FROM STREAM. SKETCH. 
(VALDEZ OFFICE FIELD LOG ENTRY ON PAGES 60-61 ) . I 
HAPS. SOUTH OF STREAM, NARROW BAND OF K>USSE ENDS APPROXIMATELY 25FT 
FROM STREAM. ON THE NORTH SIDE OF THE STREAM TIP 
A 30-40FT WIDE BAND STOPS APPROXIMATELY 50FT NORTH OF STREAM. t«>USSE, 
SAND/TARHATS HAVE BEEN DEPOSITED IN UITZ. 
OIL IS PRESENT ON NORTH BANK IN 12FT WIDE AREA. 

HEAVY OIL NORTH OF STREAM, OOD IMMEDIATELY ADJACENT STREAM BEACH ON 
SOUTH SIDE OF STREAM. LIGHT 1-2M BAND, BEACH ON TIP 
NORTH SIDE OF STREAM MODERATE 5-6H WIDE BAND. SKETCH. 
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..__/ 

CHENEGA ISLAND I NORTH CH001 
2262016280 

CHENEGA ISLAND, NORTH CH001 

2262016280 

CHENEGA ISLAND I NORTH CH001 

2262016280 

CHENEGA ISLAND I NORTH CH001 
2262016280 

CHENEGA ISLAND I NORTH CH001 

2262016280 

CHENEGA ISLAND I NORTH CH001 
2262016280 

CHENEGA ISLAND I NORTH CH001 

2262016280 

CHENEGA ISLAND I NORTH CH001 

2262016280 

CHENEGA ISLAND I NORTH CH001 

2262016280 

07/26/89 

07/26/89 

BEACH HEAVILY OILED UP TO STREAM BANK~ 

BEACH HEAVILY onm, Bt.rr STREAM AND ADJACENT SUBSTRATE~ ONLY I«>D TO 
LIGHTLY OILED. 

07/28/89 AT I«>UTH - THICK, NARROW BAND OF OIL/MOUSSE JUST NORTH
1 

OF STREAM 
MOUTH. 

08/13/89 

10/01/89 

10/14/89 

12/09/89 

04/13/90 

MODERATELY OILED. OILED TAR MOUSSE BAND, HAP 19. 

(NOTE a DAY OF DATE NOT AVAILABLE). WEST OF STREAHa 
30 FT WIDE ZONE. AREA ON EAST HAS DEEPER 

I 
OI~ ON ROCKS IN A 

PENETRATION IN VICINITY OF ADEC STATION. A 20 FT WIDEI BAND OF MOUSSE 
AND OILY DEBRIS IS 30 FT NORTH OF STREAM. 
OILED ZONE VARIES 3-75 FT WIDE WITH INTERMITTENT COVERAGE AND 
PENETRATION. 

HIGH EXPOSURE. HEAVY TO MODERATE OILING. 

HAPS. 1 X 30M OIL BAND ON SOUTH BANK - HITZ >75\ COVE~GE, 13CH 
PENETRATION. 8 X 50H OIL BAND ON NORTH BANK <1\. 
FILM ON SURFACE. 

SHALL BAND OF ASPHALT ON RIGHT SIDE OF STREAM, 2 FEET ~DE, 30 FEET 
LONG. OIL ON STREAM BANK. 

04/25/90 SHALL AREA OF TARHAT IS ONLY SIGN THAT 'ftfiS BEACH HAS BEEN OILED. OIL 
ON STREAM BANK. 
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CHENEGA ISLAND, NORTH CH001 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

2262016280 

CH002 B 
2262016180 

CH002 B 

2262016180 

CH002 B 

2262016180 

CHENEGA ISLAND, NORTH CH002 B 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

2262016180 

CH002 B 

2262016180 

CH002 B 
2262016180 

CH002 B 
2262016180 

05/25/89 

06/02/89 

06/29/89 

TRANSECT NORTH OF STREAM. AVERAGE OIL DEPTH • SCH 1 AVERAGE THICKNESS 
.05CH. BAND WIDTH 2SH ON 04/08/89. SUHHARYa 
JULY 89a BEACH WITH REALTIVELY NARROW BAND OF OILING. 04/08/89a 6- 9H 
WIDE BAND WITH 60-95\ COVERAGE. 05/22/89a 
25H WIDE OILED ZONE WITH 5-98\ COVERAGE. 

AERIAL PHOTO OF OIL BAND BY STREAM. 

HEAVY OIL BAND UP TO 20H WIDE ON WEST SIDE OF STREAM. 25CH 
PENETRATION. EAST SIDE OF STREAM HAS OIL BAND 1 TO 10H 
WIDE. GOOD SKETCH. 

WEST BANK I OIL BAND VARIES FROM 3-12 I WIDE, INTERMITTENT, THEN TO 75 , 
WIDE, INTERMITTENT COVERAGE WITH PENETRATION. 
OILY DEAD FUCUS HATS ADJACENT TO CHANNEL. EAST BANKa 10-30' WIDE 
CLEAN AREA ALONG STREAM CHANNEL, WITH <10-20' 
WIDE OIL/MOUSSE BAND ADJACENT TO IT. OIL COMES TO WITHIN 10 FT OF 
STREAM CHANNEL IN AN OILED CHANNEL BANK. DEEPER I 
PENETRATION ON EAST SIDE. (IN VALDEZ OFFICE FIELD LOG ON PAGES 
59-60). 

07/05/89 COBBLE & GRAVEL BEACH CONTAINS OIL AND SOME OOUSSE, DEPOSITS 12• WIDE, 
OIL COVERAGE 80-90\. LOOKS LIKE REOILING. 

07/05/89 AREA TO WEST HAS A WIDE BAND OF OILED COBBLE (50-75FT WIDE) WITH 
MOUSSE PATTIES IN PATCHES. AREA RE-OILEDa 2140' 
AREA OF OILED SEDIMENTS ALONG WESTERN STREAM BANK (PER SKETCH) , 
MOUSSE, OILED DEBRIS AND SEDIMENTS SHOWN ON EAST 
SIDE. 

07/09/89 HOD-HEAVY 12FT WIDE. 

07/11/89 BAND OF OIL ON WEST BANK EXTENDS AROUND EDGE OF COVE. 
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CHENEGA ISLAND, NORTH CH002 B 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 
TIP 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND I NORTH 

CHENEGA ISLAND I NORTH 

CHENEGA ISLAND I NORTH 

CHENEGA ISLAHD, NORTH 

CHENEGA ISLAND, NORTH 

2262016180 

CH002 B 

2262016180 

CH002 B 
2262016180 

CH002 B 

2262016180 

CH002 B 
2262016180 

CH002 B 
2262016180 

CH002 B 
2262016180 

CH002 B 
2262016180 

CH002 B 
2262016180 

CH002 B 

2262016180 

CH002 B 
2262016180 

07/11/89 POST TREA'ntENT. OIL IN STREAM CHANNEL SUBSTRATE, WEST BANK STILL LOTS 
OF OIL - 8" OR t«>RE. EAST BANK - OILED 
SEDIMENTS , HALF REI«>VED. 

07/26/89 STREAM ITSELF APPEARED TO BE OIL-FREE, HOWEVER, NORm BANK HAD A HEAVY 
BAND OF t«>USSE - ABOUT 25-30' WIDE X 150YDS 
LONG. 

07/26/89 ENTIRE AREA t«>DERATELY TO HEAVILY OILED. 

07/28/89 OILED SEDIMENTS HAD BEEN REMOVED FROM 40FT LONG X 2-3FT WIDE BAND ON 

07/31/89 

08/05/89 

08/13/89 

09/07/89 

10/14/89 

11/02/89 

04/13/90 

EAST BANK. WEST BANK AND STREAM DELTA HAD 
WIDE BAND OF OIL. PENETRATION TO >8". (IT IS) LIKELY THAT OIL HAD 
ENTERED STREAM CHANNEL SUBSTRATE DUE TO 
PENETRATION. SOME MANUAL (TREATMENT) HAD BEEN DONE. 

MOUTH OF STREAM HEAVILY OILED. 

DETAILED SUMMARY OF OIL PENETRATION ON STREAM SITE. 

HEAVILY OILED. SAMPLE 89RLG009V, HAP 118. 

APPEARS MODERATELY OILED. POST TREATMENT ASSESSMENT. 

HEAVY OILING. RICK GUSTIN HAS GOOD BASIC INFO FROM JULY SURVEY. 

HEAVY BAND IN HID TO UITZ ON LEFT BANK. t«>DERATE TO HEAVY ON RIGHT 
BANK. OIL INTO STREAM BED. 11 X 45H OIL BAND 
ON LEFT BANK. 7. 6 X 67H OIL BAND ON RIGHT BANK. 

HEAVILY OILED. SEE WINTER PROJECT HAP. OIL ON STREAM BANKS. 

4 



CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAND, NORTH 

CHENEGA ISLAHD, 
PRESTON COVE 

CHENEGA ISLAND, 
KAKE COVE 

CH002 B 

2262016180 

CH002 B 

2262016180 

CH002 B 

2262016180 

CH002 B 

2262016180 

CH002 B 

2262016180 

CH010 

CH017 A 

2262016262 

04/26/90 WEST SIDE OF STREAMa 2x30M BAND AP IN UITZ AND 20X30M AREA OF SPORADIC 
TARMAT LYING ADJACENT TO IT IN HITZ 6CM 
THICK. EAST BANK UPSTREAHa 6X4H BROKEN AP 3CH THICK IN GRASSY AREA 
AND A 2X60H SPORADIC AP IN UITZ 6CM THICK. AP 
BAND PARTIALLY BURIED ON WEST SIDE. 

08/06/90 WEST SIDE OF STREAMa 2 BANDS OF OILa A 44H LONG X 1H WIDE BAND OF 
PATCHY TARMAT /OR SEDIMENTS IN THE UITZ - BELOW 
THE SWASH ZONE. A 32H LONG X 3-SH WIDE BAND IN THE LUITZ OF BROKEN 
TARMAT /OR SEDIHEN'l'S. EAST SIDE a SPORADIC PATCHES TARHAT /OP /OR 
SEDIMENTS 4H FROM THE STREAM CHANNEL IN THE HITZ. REASSESS IN SPRING. 

05/05/91 PER OG SKETCH. EAST BANKa AT MOUTH, 2X20H 1\ AP BAND. FURTHER UPSTREAM 
SHALL PATCHES OF .2X2H 15\ CV, 1X3H 10\ SOR 
AND • 2X5H 1\ HSOR ADJACENT TO STREAM BANK. WEST BANK a HEAVIEST 
OILING IN VICINITY OF STREAM IS 8X22H BAND WITH 2\ 
AP AND 5\ HSOR. REST IS SHALL PATCHES OF CV AND AP WELL RD«>VED FROM 
STREAM. HAD FORM LISTS 20CH PENETRATION AND HOR FOR THE OIL BAND. 

06/13/91 WORK ORDER WAS FOLLOWED. SUGGEST THAT ADF&G REASSESS THIS SITE AT A 
LATER DATE FOR RE-TILLING TREA'mENT. "HOST ALL 
OF THE OILING WAS TILLED WITH VERY LITTLE REMOVAL. IT WAS 80\ LOR AND 
20\ HOR". 

08/22/91 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 HISSED TREA'l'HENT IN 1991. DUE TO ITS DISTANCE 
FROM THE STREAM, IT OOES NOT APPEAR TO POSE A 
THREAT TO THE STREAM. OTHER AREAS OF SURFACE OIL ARE LIGHT. NO 
REASSESSMENT NECESSARY IN 1992. LOTS OF PINKS IN 
STREAM AND BAY. 

08/01/89 RAT VISIT TO ASSESS TREA'mENT. HEAVY TO K>D OIL. 

07/11/89 TRACE OF RANDOM TAR DROPS ON COBBLES & PEBBLE IN HID ITZ. LIGHT SHEEN 
OBSERVED ON SHALL POOLS IN TIDAL STREAM 
CHANNELS. (SKETCH) 
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CHENEGA ISLAND, CH017 A 
KAKE COVE 

2262016262 

CHENEGA ISLAND, CH017 A 
KAKE KOVE 

2262016262 

CHENEGA ISLAND, CH017 A 
2262016270 

CHENEGA ISLAND, CH017 A 
KAKE COVE 2262016270 

CHENEGA ISLAND, CH017 A 

KAKE COVE 2262016270 

CHENEGA ISLAND, CH017 · A 
KAKE COVE 2262016270 

CHENEGA ISLAND, CH017 A 
KAKE COVE 2262016270 

CHENEGA ISLAND, CH017 A 
KAKE COVE 2262016270 

CHENEGA ISLAND, CH017 A 
KAKE COVE CANNOT ID 

CRAFTON ISLAND CR004 
' ' 

MAINLAND, ~ BAY, EB001 A 

NORTH OF t«>U'l'H, 2253015060 
LOOMIS CREEK 

MAINLAND, ESHAMY BAY, EB001 A 
NORTH OF MOUTH, 2253015060 
LOOMIS CREEK 

08/08/89 KAKE COVE AREA WAS OILED VERY LIGHTLY. STREAM ON WESTERN EDGE HAD 300 
PINKS AT MOUTH. 

08/13/89 89RLG008V, 116260 HAP 120, APPEARED LITTLE TO NO OIL IN 'AREA AT STREAM 
MOUTH. 

07/11/89 "RANOOH DROPS ON BOULDERS" FROM SKETCH. 

07/26/89 VERY LIGHT OILING. 

08/08/89 KAKE COVE AREA WAS OILED VERY LIGHTLY. 1000 PINKS AT HOU'l'H. WALKED 
STREAM UP TO SHALL LAKE. 

I 
08/25/89 LIGHT OILING IN COVE, NONE IN STREAM, TAR KlUSSE BAND IN UITZ. 

09/11/89 NO OIL SIGHTED. 

01/05/90 "NO OILING VISIBLE" 

08/13/89 KAKE COVEa 2 VISITS IN 1 DAY TO SAMPLE. 

07/30/89 BEACH HEAVILY TO MODERATELY OILED. TREATHEHT OCCURRING, VISIT BY RA'l' . 

05/22/89 MODERATELY OILED, SKETCH MUSSEL Bm AT 8'l'RJWI t«>UTH HAS HIGH 
CONCENTRATION OF OIL COATING, HEAVILY OILED FUCUS 
NORTH SIDE OF STREAM ON OUTCROP. (WAS LISTm AS EB002) . 

06/06/89 REPORTED OILED MUSSEL BED NOT CONFIRMED (TIDE TOO HI GH) . 
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MAINLAND, ESHAHY BAY, EB001 A 
NORTH OF MOUTH, 2253015060 
LOOMIS CREEK 

MAINLAND, ESHAHY BAY, EB001 A 

NORTH OF MOUTH, 
LOOMIS CREEK 

2253015060 

MAINLAND, ESHAHY BAY, EB001 A 
NORTH OF MOUTH, 2253015060 
LOOMIS CREEK 

MAINLAND, ESHAHY BAY, EB001 A 
NORTH OF MOUTH, 2253015060 
LOOMIS CREEK 

MAINLAND, ESHAMY BAY, EB007 A 

BELOW GUNBOAT LAKES 

MAINLAND, ESHAMY BAY, 
BELOW GUNBOAT LAKES 

MAINLAND, ESHAMY BAY, 

BELOW GUNBOAT LAKES 

MAINLAND, ESHAHY BAY, 

BELOW GUHBOAT LAKES 

MAINLAND, ESHAMY BAY, 
SOUTHEAST 

MAINLAND, ESHAMY BAY, 
SOUTHEAST 

2253015070 

EB007 A 
2253015070 

EB007 A 

2253015070 

EB007 A 

2253015070 

EB009 A 
2253015160 

EB009 A 
2253015160 

06/06/89 NO HEAVY OILING OBSERVED. 

07/31/89 ISOLATED PATCHES OF OIL FROM LIGHT TO t«>DERATE, SOME MOUSSE OIL LANDED 
NEAR LOW TIDE. (WAS LISTED AS EB002). 

08/21/89 HAP 12, 89RLG078V, NO OIL SAMPLE FOUND. 

01/05/90 "NO OILING VISIBLE" (SEGMENT IN LOG IS EB002). 

05/30/89 NO SPECIFICS ON STREAM AREA, NO SKETCH WITH PACKET. GENERAL • VERY 
LIGHT OILING, RARE SHALL TAR BALLS. > 1\. 

08/04/89 2\ HED SURFACE OIL FOR SEGMENT 2\ LIGHT SURFACE OIL. 

09/06/89 BOOMED IN FRONT OF CREEK. VERY LITTLE OIL IN ESHAHY1 A FEW LIGHTLY 
OILED SPOTS ON THE SOUTH SIDE NEAR THE MOUTH OF 
THE BAY, ANADROMOUS STREAM LOOKED GOOD. 

09/11/89 VERY LIGHT TO NO OIL SHOWN FOR SEGHEN'l' IN GENERAL. NO DESIGNATION 
HADE FOR SAUtON STREAM AREA - PERHAPS BECAUSE A 
BOOM ACROSS THE COVE KEPT THEM OUT. SURVEY BY SKIFF AND FOOT. 

08/21/89 SORBENT BOOM BLOCKING FISH PASSAGE. 

08/21/89 RAT t«>VED BOOM AT EB THAT WAS BLOCKING FISH PASSAGE. 
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MAINLAND, ESHAMY BAY, EB009 A 
SOUTHEAST 2253015160 

MAINLAND, ESHAMY BAY EB009 

2253015140 

MAINLAND, ESHAHY BAY EB009 

MAINLAND I ESHAHY BAY I EB009 A 
EB009, EB012, EB013 

ELEANOR ISLAND I 

UPPER PASSAGE 

ELEANOR ISLAND I 

UPPER PASSAGE 

ELEANOR ISLAND I 
UPPER PASSAGE 

ELEANOR ISLAND, 

UPPER PASSAGE 

ELEANOR ISLAND, 

UPPER PASSAGE 

ELEANOR ISLAND, 

UPPER PASSAGE 

EL015 A 

2261016906 

EL015 A 

2261016906 

EL015 A 
2261016906 

EL015 A 

2261016906 

EL015 A 

2261016906 

EL015 A 

2261016906 

RARE TAR BALLS (FOR SEGMENT) . HAND CLEAN. 

06/06/89 NO OILING EVIDENT EXCEPT OILED FUCUS IN STORM BERM AND TAR BALLS. NO 
VISIBLE OILING ADJACENT TO STREAM. OILED I 

FUCUS IN HIGH TIDE STORM BERM WEST OF STREAM, AND VERY SPO'rl'Y TAR 
BALLS. NO SHEEN IN CHANNEL WITH AGITIATION. 
AREA BELKOW BANK HAS OILY FUCUS AND DEBRIS, INCLUDING ONE DEAD HEAVILY 
OILED BIRD. PER PHOTOs OIL APPEARS TO BE 
WITHIN 50H OF STREAM. 

05/30/89 NO OIL OBSERVED. SKETCH NOT WITH PACKET. 

07/29/89 RAT VISIT TO SITES TO PREASSESS FOR CLEANUP. 

04/15/89 HOD TO LIGHT I PATCHY OIL BAND 30\ COVERAGE I 1CH PENETRATION 0. SCM 
THICKNESS, NO SKETCH WITH PACKAGE. 

09/14/89 SKETCH HAS LABEL "VERY LIGHT" OIL BAND ON BOTH SIDES OF STREAM IN 
UITZ, YET QUALIFIES AS 'LIGHT' DUE TO THE AREA OF 
OILING SHOWN. 

09/15/89 REFERRED TO AS "EL010". A "VERY LIGHT" DESIGNATION WAS GIVEN TO THE 
STREAM AREA. 

11/06/89 REFERRED '1'0 AS "EL010". DISCUSSES TREA'ntEHT '1'0 SEGMENT. GUNDI.J\CH 
STUDY SITE 17. NO SPECIFICS ON STREAM. 

04/13/90 BANDS OF ASPHALT AND t«>USSE AT UPPER IR'l'IJRTIDAL ON BOTH SIDES OF 
CREEK. PENETRATION 2". SHOVEL/STEAM. 

04/23/90 OIL PRESENT INCLUDES A 100M X 1 H WIDE BAND OF INTERMITTENT TAR 
PA'l"l'IES RUNNING THE LENGTH OF THE UITZ ON NORTH 
SIDE OF STREAM. A 2M WIDE LIGHTLY OILED BAND IN H & UITZ ON SOUTH 
SIDE OF STREAM & OILED ORGANIC DEBRIS ON SOUTH 
SIDE IN SWASH ZONE, OILED LOG. OIL 1-2CH THICK. 
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ELEANOR ISLAND, EL015 A 

UPPER PASSAGE 2261016906 

ELEANOR ISLAND I EL052 B 

NORTHWEST BAY 2261016902 

ELEANOR ISLAND I EL052 B 
NORTHWEST BAY 2261016902 

ELEANOR ISLAND I EL052 B 

NORTHWEST BAY 2261016902 

ELEANOR ISLAND I EL052 B 

NORTHWEST BAY 2261016902 

ELEANOR ISLAND I EL052 B 
NOR'niWEST BAY 2261016902 

ELEANOR ISLAND I EL052 B 
NOR'niWEST BAY 2261016902 

ELEANOR ISLAND I EL052 B 

NOR'niWEST BAY 2261016902 

ELEANOR ISLAND, EL052 B 

NORTHWEST BAY 2261016902 

06/21/91 LSOR IN CRUMBLE STAGE. AREA K BROKEN UP. AREA C BROKEN UP. AREA 
AROUND TOHBOLO NOT SURVEYED, FOUND TO HAVE LSOR 
ALSO BROKEN UP. NOT RECOMMENDED FOR FUTURE REASSESSMEN'l. REMAINING 
OIL IS CT AND ST ON SURFACE J LOR AND OF IN 
SUBSURFACE. 

04/13/89 HEAVILY OILED. 40H WIDE OIL BAND WITH OVER 50\ COVERAGE. TRANSECT 
CROSSES STREAM. 

04/13/89 EARLY AERIAL PHOTO OF OILING. SHOWS WIDE OIL COVERAGE. 

04/22/89 K>DERATE OILING LISTED 3-10H WIDE BAND OVER 100\ OF SEGHEN'l'. LIGHT 
OILING ON MOST OF INNERl«)ST COVE, AREA. NO 
SKETCH WITH PACKET. 

05/02/89 LIGHT TO MODERATELY OILED SHORELINE, 2 STREAMS APPEAR CLEAN. (SECOND 
STREAM IS UNCATALOGUED). 

09/14/89 HEAVY OILING SHOWN ON SKETCH FOR STREAM AREA. 100\ OIL COVERAGE. 

09/14/89 MODERATELY OILED. 

01/04/90 (FROM HAP) CT/ST APPROX. 50\ COVERAGE IN UFTZ APPROX. 20M WIDE X 145M 
LONG THROUGH STREAM. EXTENDS HIGHER UP ALONG 
STREAM. APPROX. 60M ON EITHER SIDE OF STREAM. THE UPPER PORTION OF 
UITZ COVERED BY SNOW. 

04/13/90 LARGE OILED SECTION SURROUNDING BOULDERS NEAR STREAM IN UPPER 
INTERTIDAL AND HID INTERTIDAL. SOMEWHAT COVERED A NEW 
ADVANCING STORM GENERATED GRAVEL BAR. GRAVEL AND LARGE BOULDERS 
COATEDa 1- 2" DEEP IN SEDDIENTS. SHOVEL/STEAM. 
SCATTERED SPOTS OF OIL UPPER INTERTIDAL. OIL ON STREAM BANKS. 
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ELEANOR ISLAND, EL052 B 

NORTHWEST BAY 2261016902 

ELEANOR ISLAND, EL052 B 

NORTHWEST BAY 2261016902 

ELEANOR ISLAND, EL052 B 

NORTHWEST BAY 2261016902 

ELEANOR ISLAND, EL052 B 

NORTHWEST BAY 2261016902 

04/24/510 UPPER INTERTIDAL IS SPORADICALLY DOTTED WITH t«>USSE PATTIES, SOHE OF 
WHICH PENETRATE 2-3 CH. NO OILED DEBRIS WAS 
NOTICED IN THE SUPRATIDAL OR ABOVE. THE SAU«>N S'1'REAH EDGE AND BANK 
APPEARED UNOILED/NO SHEEN WAS KICKED UP IN 
STREAM SEDIMENTS -EXCEPT A LIGHTLY SHEENED AREA IN THE LOWER SECTION OF 
THE MIDDLE ITZ. THE SINGLE LARGEST AREA OF 
OILING IS IN THE MIDDLE INTERTIDAL ZONE, NEAR SEVERAL ;LARGE BEDROCK 
BOUlDERS. IT APPEARS A LARGE SEGMENT OF OIL WAS I 
DEPOSITED HERE AND PENETRATED AT LEAST 4 CH, POSSmLE DEEPER IN AREAS. 
THIS OIL APPEARS TO BE HIGHLY MOBILE AND IF 
DISTURBED PUTS OUT HEAVY SHEEN. ITS NEARNESS TO THE SAU«>N SPAWNING 
GRAVELS IS CAUSE FOR CONCERN. NO OIL ON STREAM 
BANKS. 

08/06/90 WEST SIDE OF STREAM a A 11M LONG X 6M WIDE PATCH OF HEAVY TO tm 'OR' 
SEDIMENTS IN MITZ - 1 H WEST OF STREAM 
CHANNEL. 62H WEST OF CHANNELa A 7H WIDE X 10M LONG AREA OF 'OR' 
SEDIMENT IN HITZ IN STREAM SEEP - GIVES OFF I 
RAINBOW SHEEN WHEN DISTURBED. EAST SIDEa A 3H LONG X 2M WIDE PATCH OF 
'OR' SEDIMENT - 17. 5H FROM STREAM CHANNEL 
MITZ - SEVERAL SMALLER PATCHES SAME AREA. HITZ COUlD CONTAIN A LENSE 
OF OIL, RUNNING THE LENGTH. REASSESS NEXT 
SPRING. PAIR OF HERON APPEAR TO BE NESTING NEARBY. SEVERAL PINKS 
SEEN JUMPING FAR OFFSHORE. NO OIL SIGHTED ON 
STREAM BANKS. 

04/27/91 RECOMMEND MANUAL TILLING OF BURIED 'HOR' IN SEEP ALONG WITH t«>PPING 
OIL WITH POHPOHS. RETURN TO THIS SEGMENT 
4/28/91 TO FINISH OG HAPPING. VERY MINUTE AMOUNTS OF SURFACE OIL WERE 
VISIBLE. RETURN 4/30/91 TUESDAY. 

05/28/91 THE WORK ORDER WAS SATISFACTORILY ~, HOWEVER, WE WERE UNABLE 
TO LOCATE 'HOR' SEDIMENT NEAR PIT 5. AREA OF 
PITS 8 & 9 RECEIVED A VERY THOROUGH TILLING WITH A NATURAL WATER FLUSH 
ASSISTING THE PROCESS. PIT 4 WAS TILLED 
WITH RAINBOW & SILVER SHEEN RELEASED. AREA A WAS RAKED, BEING SO 
WEATHERED THAT IT DID NOT WARRANT REMOVAL. NO 
OIL RECOVERY WAS ATTEMPTED. STREAM IS IN GOOD SHAPE NOW, BUT WARRANTS 
A FINAL ASSESSMENT BY ADF&G IN AUGUST TO 
DETERMINE REMAINING OIL & APPLY ANY FINAL TREATMENT. 
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EVANS ISLAND I EV007 A 

IKTUA BAY 2264016550 

EVANS ISLAND I EV007 A 
IKTUA BAY 2264016550 

EVANS ISLAND I EV007 A 

IKTUA BAY 2264016550 

EVANS ISLAND I EV008 B 

IK'nJA BAY 2264016543 

EVANS ISLAND, EV008 B 
IKTUA BAY 2264016543 

EVANS ISLAND I EV008 B 

IKTUAL BAY 2264016543 

EVANS ISLAND, EV008 B 

IKTUA BAY 2264016543 

EVANS ISLAND I EV008 B 
IKTUA BAY 2264016543 

EVANS ISLAND, EV008 B 

IK'l'UA BAY 2264016545 

EVANS ISLAND I EV008 B 
IKTUA BAY 2264016545 

EVANS ISLAND, EV008 B 
IK'l'UA BAY 2264016545 

06/16/89 GENERAL OILING LIGHT FOR SEGMENT, NO OIL OBSERVED BY STREAM. A PAIR OF 
HARLEQUIN DUCKS SIGHTED. 

07/23/89 NO OIL OBSERVED. 

02/19/90 INDIRECT OBSERVATION, HEN'l'IONS THAT THIS STREAM WAS TO BE OUR UNOILED 
CONTROL FOR MFO SAMPLES. 

06/16/89 MOUSSE BAND 0.5H WIDE & PATCHES AT HIGH ITZ-SKETCH. SEMI-CONTINUOUS 
BAND OF MOUSSE/DEBRIS AT HID-TIDE BETWEEN 
STREAMS. 

07/22/89 FLOCK OF HARLEQUIN DUCKS, LITTLE OIL SEEN - RAT VISIT. 

07/23/89 THE STREAM BANKS APPEAR UNOILED, SHORELINE BETWEEN (STREAMS) , 
ESPECIALLY THE FAR WESTERN ONE ( 16543) , CONTAINED 
SCATTERED MOUSSE PATCHES WHICH NEED TREATING. 

08/16/89 SEMI-CONTINUOUS BAND (. SH WIDE) OF MOUSSE/DEBRIS AT HID-TIDE. OVERALL 
OILING FOR SEGMENT IS LIGHT TO NO OIL. 

08/31/89 NO OIL SAMPLE FOUND, MAP 19 116590. 

06/16/89 MOUSSE BAND 0. 5H WIDE & PATCHES AT HIGH ITZ-SKETCH. SEMI-CONTINUOUS 
BAND OF MOUSSE/DEBRIS AT HID-TIDE BETWEEN · 
STREAMS. 

07/22/89 LITTLE OIL SEEN. FLOCK OF HARLEQUINS OBSERVED. 

07/22/89 LIGHT OIL AT HEAD OF BAY. 
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EVANS ISLAND, 

IK'l'UA 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, 
WEST SIDE 

EV008 B 

2264016545 

EV008 B 

2264016545 

EV070 G 

2264016509 

EV070 G 

2264016509 

EV070 G 
2264016509 

EV070 G 

2264016509 

EV070 G 

2264016509 

EV070 H 
2264016498 

EW001 
2262016030 

EW001 
2262016036 

07/23/89 THE STREAM BANKS APPEAR UHOILED, SHORELINE BETWEEN (STREAMS) , 
ESPECIALLY THE FAR WESTERN ONE ( 16543) , CONTAINED 
SCA'l"l'ERED K>USSE PATCHES WHICH HEED TREATING. 

10/13/89 NO STREAM 2264016546 ON HAP. 2264016545 SHOWS VERY LIGHT OIL BOTH 
SIDES OF STREAM. 

07/18/89 07/18/89 AND 07/19/89 LIGHT OILING RECORDED HEAR STREAM VIA SKETCH. 
SEGMENT CONTAINS HEAVY TO LIGHT OIL. 

08/19/89 STREAM INSIDE THIS LAGOON HAS PINKS. THICK OIL SHEEN AND FREE 
FLOATING K>USSE IN THE STREAM ENTRANCE. 

09/18/89 3HH MOUSSE AND OIL SHEEN FLOATING OVER THIS STREAM AREA. 

04/11/90 SHALL PATCH OF TAR/ASPHALT RIGHT SIDE OF STREAM FACING DOWN STREAM. 
EASY SHOVEL AND BAG REMOVAL. OIL ON STREAM 

BANKS. 

04121/90 VERY SPORADIC STAIN, ASPHALT, TAR, AND BURIED MOUSSE. OIL QUANTITY 
AND DISTRIBUTION RELATIVE TO STREAM, DO NOT 
PLACE SAUtON OR OTHER ORGANISMS AT RISK. HO TREATMENT IS RECOHHEHDED. 
NO OIL ON STREAM BANKS, BUT WITHIN ONE MILE 
or sTREAM. 

09/09/89 SITE Y, ON EVANS, NO VISIBLE OIL 89RLG186V. 

07/28/89 LIGHT OIL PRESENT IH SEGMENT, NO SKETCH 1 HO SPECIFICS ON STREAMS. 

07/28/89 LIGHT OIL PRESENT IH SEGMENT, NO SKETCH 1 NO SPECIFICS ON STREAMS. 
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GREEN ISLAND, GIBBON 
GIBBON ANCHORAGE 

GREEN ISLAND, GIBBON 
GIBBON ANCORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GR103 A 

2272017880 

GR103 A 

2272017880 

GR103 A 
2272017880 

GR103 A 

2272017880 

GR103 A 

2272017880 

GR103 A 

2272017880 

GR103 A 
2272017880 

GR103 A 

2272017880 

GR103 A 

2272017880 

GR103 A 

2272017880 

05/16/89 MODERATE OILING, 10-25H WIDE CONTINUOUS OIL BAND OVER 80\ OF SEGMENT, 
12CH miCK. 

06/29/89 10FT X 25FT OIL PATCH IN STREAM DELTA, 20FT X 30FT .PATCH WEST SIDE OF 
STREAM, 30FT WIDE OIL BAND ON EAST SIDE OF l 
STREAM. POOLED OIL. 

07/08/89 WEST BANKe MODERATE, 35' X 15' X 10CH. EAST BANKe HEAVY. 

07/10/89 25' X 10' OILED AREA IN STREAM DELTA, 30' X 20' OILED AREA ON WEST 
BANK. 30' WIDE OILED BAND ON EAST SIDE OF 
STREAM. 

07/10/89 POST ASSESSMENT OF TREATHENT. HEAVY PATCH OF OIL 50' X 250' HITZ IN 
UPENDED BEDROCK ON NORm SIDE OF STREAM. 

07/11/89 WAS REOILED, ABOUT 9.5 MILE BAND RANGING FROM 10' TO +50' WIDE, 20' 
X 8' OIL PATCH. 

07/11/89 25' X 10', STILL 2+" OF PENETRATION. 

07/28/89 30FT WIDE OILED ZONE, EAST SIDE OF STREAM. 20' X 30' AREA ON WEST 
BANK AND A 25' X 10' OILED AREA BETWEEN THE 2 
CHANNELS. 30-40 BAGS REMOVED FROM THOSE 2 AREAS. 2+" PENETRATION. 
VERY DEEP OIL PENETRATION IN CREVICES OF SLATE 
SUBSTRATE, EAST SIDE OF STREAM. 

08/08/89 THE STREAM APPEARED TO HAVE FLUSHED t«>S'l' 0!' THE VISIBLE OIL FROM THE 
STREAM BED, IN CONTRAST TO THE HEAVILY OIIm 
BEACHES ON EITHER SIDE OF THE STREAM. (INFO ALSO IN RAT DAILY LOG ON 
DISKETTE). 

08/08/89 OILED ON NORm SIDE OF STREAM. TARRY COATING ON THE ROCKS 2-3HH 
miCK. (STREAM) HAD OIL ADJACENT TO IT IN A LARGE 
COBBLE/BOULDER/FRACTURED SHALE SETTING. 
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GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

GREEN ISLAND, 
GIBBON ANCHORAGE 

INGOT ISLAND, 
INGOT ISLAND, 

INGOT ISLAND, 
FOUL PASSAGE 

GR103 A 

2272017880 

GR103 A 

2272017880 

GR103 A 

2272017880 

GR103 A 

2272017880 

IN024 
IN024 

IN031 A 

2261016916 

04/12190 THIS IS THE NE TIP OF GREEN ISLAND WHICH WAS LITERALLY HOSED 
OOWN WI'nl LIQUID INIPOL ON AUGUST 8, 1989, AGAINST EPA 
PROTOCOL. IT WAS HEAVILY OILED AND EXPOSED TO ALL WINTERS STORMS. 
HIGH EXPOSURE TO NEW NW SHEENS AND OILED 
DEBRIS. STILL HEAVY TO MODERATE OIL IN THE CREEK AND ON BANKS, 
ESPECIALLY NORm AND EAST OF CREEK. THICK TAR AND 
AP MUCH LARGER ROCK. OIL SEEMS WORSE IN UITZ EXTENDING DOWN INTO 
UPPER HALF OF HITZ. SHEENS VISIBLE IN POOLS OF 
WATER. 

04/23/90 TARHAT PRESENT ON WEST SIDE STREAM BANK 10M X 4M X 10CM. TAR PATTIES 
INTERSPERSED IN SHALE BEDROCK ON EAST BANK OF 
STREAM. OIL COAT & STAIN ON SHALE BEDROCK IN MID & UPPER ITZ. OILED 
GRASS & SCATTERED TARBALLS IN UIT & SWASH ZONE. 
SOME SHEEN ON WATER WHEN AGITATED. 

08/12/90 2000-3000 PINKS IN THE STREAM, 1000 OFF THE t«>trm, 2 PINK CARCASSES. 
SEVERAL LIVE COHO IN THE STREAM. NORm SIDE 
OF STREAM - 3 INTERMITTENT BANDS OR/OP SEDIMENTS OOSTLY EMBEDDED IN 

. UPTURNED SHALE BEDROCK a ONE JUST ABOVE FUCUS 
LINE, ONE IN UHITZ AND ONE IN UITZ JUST BELOW GRASS LINE. SOUTH SIDE 
- A 13M LONG X 5-7M WIDE AREA OF LIGHT TO HOD 
'OR' SEDIMENTS ON THE STREAM BANK AND EXTENDING INTO THE STREAMBED -
LOCATED 21M OOWN THE BEACH FROM GRASS LINE. 
ALSO A BROKEN BAND OF 'OR' SEDIMENTS AT THE GRASS LINE. REC -
REASSESSMENT NEXT SPRING. 

04/26/91 EAGLE ON NEST. SITE 11 - 'H & MSOR' SEDIMENTS TRAPPED IN BEDROCK 
INTERSTICES, SHEEN RAINBOW & SILVER WHEN 
DISTURBED. SITE 12 - 'AP' 5 METERS FROM STREAM BANK. SITE 13 - 'AP, 
HSOR' , ALONG GRASSLINE. 

05/12/89 COREXIT 7664 TEST SITE HEAVILY OILED AND BOUNDED BY FRESHWATER STREAM. 
09/13/89 "BEACH AT SOU'nl END OF SEGMENT. 30FT BAND OF HEAVILY OILED 

SURFACE-SUBSURFACE IS AT LEAST 10", HITZ-HITZ." 
NORmWEST 

04/17/89 HEAVY OILING, CENTRAL PORTION OF SEGMENT (STREAM LOCATION) IS FINES 
Wim GRASS FLATS, THE OIL WIDm IS 7-50M Wim 
10CM PENETRATION. 
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INGOT ISLAND, 
FOUL PASSAGE 

INGOT ISLAND, 
FOUL PASSAGE 

INGOT . ISLAND, 
FOUL PASSAGE 

INGOT ISLAND, 
FOUL PASSAGE 

INGOT ISLAND, 
fOUL PASBAGil 

INGOT ISLAND, 
FOUL PASSAGE 

INGOT ISLAND, 

FOUL PASSAGE 

INGOT ISLAND, FOUL 
PASS 

INGOT ISLAND, 

FOUL PASSAGE 

INGOT ISLAND, 

FOUL PASSAGE 

IN031 A 
2261016916 

IN031 A 

2261016916 

IN031 A 

2261016916 

IN031 A 

2261016916 

IN031 A 
2261016916 

IN031 A 
2261016916 

IN031 A 

2261016916 

IN031 A 
2261016916 

IN031 A 

2261016916 

IN031 A 

2261016916 

09/02/89 HEAVILY OILED EITHER SIDE OF STREAM. 

09/12/89 HIGH TIDE. 10FT SOUTH OF STREAM, LONG PATCH HOD TO HEAVY OILED GRAVEL 
2" DEEP. BEACH WAS t«:>ST LIKELY TREATED UP 
TO STREAM BANK. 

09/13/89 BEACH HED TO HEAVILY OILED. SOME OIL IN STREAM GRAVEL. EGGS IN OILED 
GRAVELS. SUBSURFACE OILING. 

09/15/89 HEAVILY OILED 15M WIDE X 75M LONG OIL BAND BOTH SIDES OF STREAM PER 
SKETCH. OIL CONTINUES TO STREAM BANKS. 

09/15/89 HEAVILY OILED 15M X 75H BAND. 

09/22/89 SAMPLE WITH OIL AREA A, 89'1'WC257V. 

09/22/89 STILL MOD TO HEAVILY OILED IN A WIDE BAND (30-40F'l') AT U & MITZ HEAVY 
SUBSURFACE OILING NEAR PRESENT TIDE LINE. 

01/04/90 WAS CALLED "16106", "HEAVY TO MODERATE". 

01/04/90 10 X 50H+ HEAVY OIL BAND ON LEFT SIDE 0!' STREAM. 20 X 30M HEAVY OIL 
BAND ON RIGHT SIDE OF STREAM. 80 \ COVERAGE, 
1-2" THICK. 18-25H WIDE BAND OF LIGHT OIL IN LITZ - 1-2" miCK. 

04/13/90 HEAVILY OILED SEDIMENTS IN AND Otrl'SIDE or STREAM. 3-4" PENETRATION 
DOWN TO GROUND WATER. OIL IN UPPER AND HID 
INTERTIDAL. 
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INGOT ISLAND, IN031 A 

FOUL PASSAGE 2261016916 

KNIGHT ISLAND, KN018 A 
BAY OF ISLES 
OTTER BAY 2263016880 

KNIGHT ISLAND, KN018 A 
BAY OF ISLES 
OTTER BAY 2263016880 

KNIGHT ISLAND, KN103 A 
LOUIS BAY 

2261016922 

KNIGHT ISLAND, KN103 A 
LOUIS BAY 

2261016922 

KNIGHT ISLAND, KN103 A 
LOUIS BAY 

2261016922 

KNIGHT ISLAND I KN103 A 
LOUIS BAY 2261016922 

KNIGHT ISLAND, KN103 A 
LOUIS BAY 

2261016922 

KNIGHT ISLAND, KN103 A 
LOUIS BAY 

2261016922 

04/24/90 SOME VERY THIN TARHATS ALONG EAST BANK OF STREAM. SHEENr FROM GRAVELS 
IN STREAM ITSELF'. UITZa OILED GRAVELS AND ROCK 
PRIMARILY UNDER SIDE ON WEST SIDE STREAM. HITZa TARHAT AND OIL ON 
STREAM BANKS. THIN CRUST OF OILED HAT AND 
VEGETATION ALONG EAST SIDE OF STREAM IN MIDDLE & UPPER ITZ ~ OILED 
GRAVELS AND SANDS ON WEST SIDE OF STREAM EDGE. 
AREAS WHERE SHEENS OCCUR IN THE STREAMBED. THIN PATCHES OF OILED HATS 
IN UPPER ITZ ON WEST SIDE OF STREAM. PATCHES 
OF TARHAT ON EAST SIDE OF THE STREAM IN MIDDLE ITZ AREA. 

05/11/89 OILING GENERALLY LIGHT TO HOD WITH 2 HEAVILY OILED AREAS IN SEGMENT, 
BUT CANNOT IDENTIFY LOCATION, AS NO SCAT 
SKETCH IS AVAILABLE. WAS SEGMENT KN042. RECOMMEND HAND-WIPE. 

09/20/89 NO OILING DETERMINATION HADE FOR STREAM AREA ON SKETCH. VERY LIGHT 
OILING RECORDED FOR ADJACENT AREA. 

04/29/89 MODERATE OIL BAND DIRECTLY EAST OF STREAM (SKETCH) 3-10M BAND WIDTH -
5~\ SEGMENT. MODERATE OILING FOR STREAM 
AREA. 

10/20/89 OIL BAND 56' X 5'. OIL DEPTH 2" 80\ COVERAGE. t«>USSE, COATED, TARRY. 
OIL BAND 25-30\, MOUSSE, STAIN, COATED, 
TARRY. 

10/20/89 MODERATE BAND OF OIL BECOMES HEAVY ALONG UITZ ON RIGHT SIDE OF 
STREAM. LEFT SIDE LIGHT TO MODERATE. RIGHT BANK 
6.8H X 120M BAND. LEFT SIDEa 1.5 X 17.1H. 

11/04/89 HEAVY COATING ON BEDROCK. t«>USSE COA'I'm COBBLES. SOME DfPROVEHENT. 

11/07/89 OILING EXTENT INFO, LIGHT TO HEAVY. NO OIL DETECTED IN STREAMBED 
GRAVEL. 

04/12/90 HEAVY DEPOSITS OF ASPHALT/I«>USSE. PENETRATION 3-4" . MOUSSE PATTIES, 
OILED SANDS. HAY TAKE DREDGING TO CLEAN UP 
THIS. OIL ON STREAM BANKS. 



KNIGHT ISLAND, 
LOUIS BAY 

KNIGHT ISLAND, 
LOUIS BAY 

KNIGHT ISLAND, 
LOUIS BAY 

KNIGHT ISLAND, 
LOUIS BAY 

KNIGHT ISLAND , 
LOUIS BAY 

KNIGHT ISLAND, 
LOUIS BAY 

KNIGHT ISLAND , 
LOUIS BAY 

KNIGHT ISLAND, 
HERRING BAY 
WEST SIDE 

KN103 A 

2261016922 

KN103 A 

2261016922 

KN106 E 

2261016890 

KN106 E 
2261016890 

KN106 E 
2261016890 

KN106 E 

2261016890 

KN106 E 

2261016890 

KN132 B 

2261016982 

KNIGHT ISLAND, KN132 B 
HERRING BAY, WEST SIDE 2261016982 

KNIGHT ISLAND, KN132 B 
HERRING BAY WEST SIDE 2261016982 

04/21/90 SHALLOW SURFACE(50CH - 1M WIDE) OILED BAND ON EAST SIDE OF STREAM IN 
UITZ. WHEN CRUST IS BROKEN OIL APPEARS DARK 

05/01/91 

04/29/89 

05/17/89 

07/24/89 

09/18/89 

04/27/90 

05/04/89 

BLACK/BROWN AND VERY t«:>BILE. SPORADIC 30CH WIDE BAND RUNNING IN LUITZ 
ON WEST SIDE - NO PENETRATION. OIL ON STREAM 
BANKS. 

THE SMALL At«:>UN'l' OF REMAINING 'AP /HOR' SEDIMENTS WERE REmVED DURING 
THE SURVEY. REMAINING 'LSOR' SEDIMENTS WERE 
TILLED. NO SUBSURFACE OIL DETECTED. NO TREATMENT RECOMMENDED. 

LIGHT OR NO OIL. HOST OF SEGHEN'l' IS CLEAN OR HAS ONLY A SMALL BAND OF 
LIGHT OIL AT HIGH TIDE LEVEL. NO SKETCH OR . . 
SPECIFICS ON STREAM. I 

VERY LIGHT OR NO OIL. 

POST TREATMENT OIL • 1. 5\ LIGHT , 98. 5\ NONE FOR SEGMENT. 

NO OIL FOUND. NO CARCASSES OR LIVE FISH OBSERVED. OTHER STREAMS IN 
THIS SEGMENT WERE UNOILED AND NO SIGN OF 
SAUtON WAS OBSERVED. 

VERY RICH INTERTIDAL ZONE. VERY LIGHT OILING. SEVERAL SMALL t«:>USSE 
PA'l"l'IES WERE NOTED ON THE WEST SIDE OF STREAM 
IN A • 5X. 5 H AREA. ONE PA'l"l'Y ON EAST SIDE. NO OIL ON STREAM BANKS. 

3 BEACHES IN SEG - ALL HOD OILED, STREAM IN BEACH 13 CONTINUOUS 2-30H 
OILED BAND. OIL PENETRATION 5 CH. t«>DERATE 
OIL WITH SOME t«:>USSE 200M UPSTREAM. 

05/17/89 HEAVY OILING TO NORTH, ALONG ROCKS. (REFERRED TO AS 1692). 

06/12/89 MEDIUM TO HEAVY OILING. EXXON STUDY SITE. 

17 



KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KN132 B 

2261016982 

KNIGHT ISLAND I KN132 B 
HERRING BAY, WEST SIDE 2261016982 

KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KN132 B 

2261016982 

KN132 B 

2261016982 

KN132 B 

2261016982 

KNIGHT ISLAND I KN132 B 
HERRINFG BAY, WEST SIDE 2261016982 

KNIGHT ISLAND, KN132 B 
HERRING BAY, WEST SIDE 2261016982 

KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KN132 B 

2261016982 

KN132 B 

2261016982 

KN132 B 

2261016982 

06/20/89 SHORELINE NEAR STREAM HAS NOT BEEN TREATED. HEAVY OILING OIL PATTIES 
HADE IT WELL INTO THE STREAM. MAIN AREA OF 
CONCERN IS ENTRY. MOtrrH HAS NOT BEEN BOOMED OFF. (REFERRED '1'0 AS 
116910). 

07/13/89 BOOMING AROUND STREAM, RAT DISCUSS TREATMENT WI'm USCG. 

07/28/89 RECORDED AS 2261016920. RAT HAD RECOMMENDED NO TREATMENT. WEST BANK 
UNTREATED PER DAMES AND t«X>RE. SUBSEQUENTLY 
ONE AREA FLAGGED AND MANUALLY REMOVED (AS SEEN FROH HELICOPTER). 
LATER RAT REQUESTED ADDITIONAL MANUAL REMOVAL. 

08/04/89 HEAVILY OILED ON THE RIGHT BANK. LIGHT '1'0 t«>D 150M UPSTREAM SITE 14 
4. 

08/04/89 OILED BAND IS PROBABLY 400-500 YARDS WIDE FROM LOW TIDE TO UPPER LINE, 
HEAVILY OILED. 

09/02/89 HEAVILY OILED. HAP. 

09/16/89 HEAVILY OILED. HAP. 

10/16/89 "MOUSSE & HEAVY SHEEN ON WATER. WIND BLOWING DIRECTLY INTO COVE AND 
BLOWING OIL UPSTREAM." 

11/05/89 HAPS, DATASHEETS. HEAVILY OILED IN MID TO UITZ ON LEFT BANK. LIGHT 
OIL AND TAR PATCHES IN LITZ. 17 X 41.3H OIL 
BAND ON LEFT BANK - 100\ COVERAGE. 14.4H LONG BAND ON RIGHT BANK WI'ftf 
70\ COVERAGE. 

11/05/89 USEFUL VISUAL/AUDIO DESCRIPTION OF VERY HEAVY OILING FROH AIR AND 
GROUND WI'ftf PIT INFORMATION & SURVEY FROH BEACH. 
11 IN VIDEO LOG 4941-5220. 
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KNIGHT ISLAND, KN132 B 
HERRING BAY, WEST SIDE 2261016982 

KNIGHT ISLAND, HERRING KN132 B 
HERRING BAY 
WEST SIDE 2261016982 

KNIGHT ISLAND, 
HERRING BAY, WEST SIDE 

KNIGHT ISLAND, 
HERRING BAY 
WEST SIDE 

KNIGHT ISLAND, 
HERRING BAY 
WEST SIDE 

KNIGHT ISLAND, 
HERRING BAY 
WEST SIDE 

KN132 B 
2261016982 

KN132 B 

2261016982 

KN132 B 

2261016982 

KN132 B 

2261016982 

11/05/89 DESCRIPTION OF OILING BY TRANSECT PLOT. LIGHT TO HEAVY. 

04/21/90 HEAVIEST OILING OCCURS IN A 60H LONG X 10H WIDE BAND IN THE HID AND 
UPPER ITZ ON THE WEST BANK OF THE STREAM. OIL 
ON STREAM BANKS. A THIN LAYER OF ANGULAR ROCKS/COBBLE COVERS THE OI L 
SATURATED FINES. THE UNDER SIDES OF THE 
SURFACE ROCKS HAVE A SPORADIC OIL COAT. SCATTERED TARBALLS ARE PRESENT 
WITHIN THE GRASSY TIDE POOL AREA AND 
UPSTREAM ON THE EAST SIDE OF THE STREAM. 

07/12/90 VIOLATION OF 100M BUFFER FROM STREAM BY EXXON FOR I NIPOL APPLICATION. 

08/14/90 SOME SCATTERED PATCHES OF MOUSSE AND 'OR' REMAIN ON LEFT SIDE OF 
STREAM ABOVE CONSTRUCTION AT WEIR. PRDfARY 
REMAINING OIL IS ON THE 70H RIGHT BANK BELOW WEIR. IT CONSISTS OF 
HEAVY 'OR' WHICH IS TURNING TO ASPHALT ON THE 
BEACH (WHICH HAS BEEN TILLED AND BIO 'D) • OIL OBSERVED ON STREAM 
BANKS. 

05/01/91 TWO PINK FRY IN STREAM. STREAM/BEACH AREA IS IMPROVING BUT STILL IN 
NEED OF TREATMENT. ADF&G PERSONNEL REPORTED 
THAT WHEN THE SUN COMES OUT, THE OIL LIQUIFIES & STARTS OOZING TOWARDS 
THE STREAM. OG'S ESTIMATES ON \ COVERAGE 
INCLUDES ALL THE ROCK & BOULDER SURFACES IN THE OILED AREA . SO IT IS 
A DECPTIVELY LOW FIGURE. FYKE NET ACROSS 
STREAM - ADF&G PERSONNEL HAD FRY CAUGHT TO CODED-WIRE TAG . HAXIHUH 
OIL DEPTH FOUND - 15CH. 

06/04/91 THE WEATHER CONDITIONS WERE NOT CONDUCIVE TO LAYING OUT BOOM TO 
CONTAIN SHEERING. I PHONED DEC BASE AND ASKED FOR 
THIS TO BE WAIVED. ERNIE PIPER GAVE HE PERMISSION TO USE MY 
DISCRETION. SHEENS WERE NOT FREQUENT AND WIND/WAVE 
ACTION GUARANTEED THAT ANYTHING RELEASED WOULD BE DISPERSED QUICKLY. 
CARE WAS TAREN NEAR THE ANAD SITE. 
CUSTOHBLEN WAS NOT APPLIED NEAR THE STREAM. ADF&G PERSONNEL WERE ON 
SITE TAGGING FISH. THEY WERE INFORMED OF OUR 
ACTIVITY AND GIVEN HSDS 'S ON CUSTOHBLEN. RECOHHENDED FOR FUTURE 
REASSESSMENT. 



KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KN132 B 

2261016982 

KNIGHT ISLAND I HERRING KN132 B 

BAY , WEST SIDE 2261016982 

KNIGHT ISLAND KN132 B 
HERRING BAY, WEST SIDE 2261016982 

KNIGHT ISLAND I 
HERRING BAY 
WEST SIDE 

KNIGHT ISLAND 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND 
SOUTH ARM 
BAY OF ISLES 

KN132 B 

2261016982 

KN134 A 
2263016865 

KN134 A 
2263016865 

06/07/91 AREAS IN HITZ AND UITZ REMAIN OILED. OILING CONDITIONS RANGE FROH 
'OP/AP', 'HSOR' AND sUBSURFACE 'MOR'. ·woRK 
ORDERS FOR THIS AREA HAY HAVE BEEN FOLLOWED, HOWEVER , SERIOUS NfOUNTS 
OF OIL REMAIN ADJACENT '1'0 THIS ANADROHOUS 
STREAM. FISH & GAME REPRESENTATIVES WERE HOT PRESENT WHEN THE CLEANUP 
EFFORT WAS CONDUCTED 0 THIS SURVEY WAS DONE I 
DURING A HOT SUNNY PERIOD WHEN OILING CONDITIONS WERE EASILY OBSERVED. 
THE ENTIRE SEGMENT SMELLED OF CRUDE OIL. 
SUGGESTION IS THAT THIS STREAM BE REASSESSED BY THE TAG FOR POSSIBLE 
MECHANICAL TILLING AS MANUAL WORK APPEARS '1'0 
BE INADEQUATE. 

08/01/91 SURFACE OIL (AP/HSOR) LOCATED THROUGHOUT SEGMENT FROM THE WEST SIDE OF 
STREAM NORTH TO THE FIRST BEDROCK OUTCROP. 
SUBSURFACE OIL (MOR '1'0 LOR) LOCATED NEAR GRASSY POINT, SOUTHWEST END 
ADJACENT TO STREAM. HOR LOCATED IN SEGMENT I 
FROM FIRST RUN OFF STREAM (ENTRANCE '1'0 CAMP) , NORTH '1'0 BEDROCK 
OUTCROP. PINKS OBSERVED JUMPING NEAR THE MOtrnl, BUT 
NO PINKS HAVE MOVED PAST THE WEIR. *SURVEY FOCUSED ON DOCUHEN'l'ED 
OILING TREATED IN 1991. DIHENSIONSa 8X10H 5\ 
AP/HSOR, 21X10M 30\ AP/HSOR, 36X5M 35\ AP/HSOR, 40X5M 40\ AP/HSOR, 
30X5M 40\ AP/HSOR, 1X1M 100\ AP ON SURFACE. 
SUBSURFACE• 20X5M MOR-LOR, 5X36M HOR-MOR, 5X40H HOR-MOR, 6X6M HOR. 

AERIAL PHOTO OF WIDE OIL BAND BY STREAM. (1989) 

TRANSECT RUNS ADJACENT '1'0 STREAM I THEN CROSSES STREAM 0 FROM SUMMARY I 
OCTOBER 1989a ESTIMATED SURFACE COVERAGE OF 
80\ . IN HITZ '1'0 UITZ. ASPHALT PAVEMENT COMt«>H THROUGHOUT UPPER ZONE . 
ASPHALT PENETRATION 5-10CM. 06/06/89, 14 H 
WIDE OIL BAND. 

05/03/89 HEAVY OIL, OVER 100\ OF SEGMENT SKETCH, 10-85M WIDE BAND 90\ MOUSSE. 

05/17/89 AERIAL PHOTO SHOWING WIDE OIL BAND BY STREAM. 



KNIGHT ISLAND I 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND I 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND I 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND I 
BAY OF ISLES I 
SOUTH ARM 

KNIGHT ISLAND I 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND I 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND I 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND 
BAY OF ISLES 
SOUTH ARM 

KN134 A 

2263016865 

I<N134 A 
2263016865 

I<N134 A 

2263016865 

KN134 A 
2263016865 

KN134 A 

2263016865 

KH134 A 

2263016865 

KN134 A 

2263016865 

KH134 A 

2263016865 

08/31/89 RECENTLY BIOREMEDIATED. 20 YD BUFFER LEFT ADJACENT TO STREAM. WAS 
HEAVILY OILED AND WAS MECHANICALLY TREATED 
PRIOR '1'0 BIOREHEDIATION. LITTLENECK CLAMS OILED, STILL ALIVE. 

08/31/89 OILED FROH HITZ DOWN 100FT '1'0 LITZ. 

09/10/89 HAP OF OILING, HOD '1'0 HEAVY 1 SOME SUBSURFACE OILING. APPEARS 
RE-OILED. BIOREHEDIATION APPEARED INEFFECTIVE. 

09/10/89 APPEARS REOILED. BIOREHEDIATION APPEARED INEFFECTIVE. 

09/10/89 REOILING HAY HAVE OCCURRED. BEACH WORSE THAN EARLIER IN FULL SUN. 
MOUSSE HAD HARDENED. 

01/02/90 HEAVILY OILED. A 35 X 5M BAND OF 4-6 IN THICK ASPHALT IS ALONG THE 
WEST BANK WITH 80\ COVERAGE. IMMEDIATELY 
ADJACENT TO THAT (5M FROM STREAM) IS A 20 X 20M HEAVY OIL BAND (4 I N 
THICK WITH 90\ COVERAGE) • SNOW HAY BE 
COVERING MORE OIL. EAST BANK IN STREAM GRAVEL BAR HAS LIGHT OIL. 

04/12/90 AREA IS HEAVILY OILED WITH LARGE AREAS OF ASPHALT MOUSSE. PENETRATION 
4-6", POSSIBLY MORE IN (OTHER) AREAS. THICK 
COATINGS ON BEDROCK- PROTRUSIONS CARPETED WITH NEEDLES. OIL ON STREAM 
BANKS. 

04/22/90 (UITZ) PRIMARY OIL OF CONCERN IS FLAT ON NORTH SIDE OF CREEK, 3-4 CM 
THICK TARHATS 1 VERY KlBILE ON UNDERSIDE. SOME 
1-2 MM COATINGS ON BEDROCK. SOME MOUSSE PATTIES 40 YARDS NOR'ftl IN 
MITZ. SOME OILED GRASSES & DEBRIS IN UITZ. NO 
OIL NOTED IN STREAM OR AT STREAM'S EDGE. TOP OF KNOLL NORTH OF STREAM 
HAS 2 PARTIALLY OILED TREES (STUMP & ROOTS) 
ALSO OILED GRASSES/KELP/DEBRIS. THE UITZ AND SUPRA ITZ ARE STILL 
PARTLY COVERED IN SNOW AND HAVE THICK AREAS OF 
OILED DEBRIS/MOUSSE ETC. MAJORITY OF TARMATS LIE IN MIDDLE TO UPPER 

?· 



KNIGHT ISLAND, 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND, 
BAY OF ISLES, 
WEST ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
WEST ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
WEST ARM 

KN134 A 

2263016865 

KN134 A 

2263016865 

KN134 A 

2263016865 

KN201 A 
2263016869 

KN201 A 

2263016870 

KN201 A 

2263016870 

08/15/90 OILING CONDITIONS ARE PRIMARILY ON THE NORTH BANK OF THE STREAM. THEY 
CONSIST OF REHNAN'1'S OF ONCE LARGE TARMA'l'S , 
SOHE OF WHICH ARE STIIJ.. PRESENT. THERE ARE POCKETS OF HEAVY 'OR' 
SEDIMENTS AND SOME 'OP' IN THE CREVICES OF THE 
LARGER BEDROCK RIB THAT SEPARATES THE STREAM FROM THE BEACH SEGMENT. 
REASSESSMENT SPRING 1991. OIL OBSERVED ON 
STREAM BANKS. 

05/13/91 OILING OF CONCERN CONSISTS OF 2 PATCHES OF REMNANT TARMAT IN 
DEPRESSION ON NORTH SIDE OF STREAM. AREA RECEIVED 
THOROUGH TILLING BY LOCAL RESPONSE GROUP IN FALL 90. TARMAT HAS 
REFORMED OVER WINTER. REMAINING H/MSOR SEDIMENTS. 

06/08/91 WORK ORDER WAS COMPLETED TO MY SATISFACTION. A CREW OF 2-3 PEOPLE & 
MYSELF WORKED FROH 1700-1815 REMOVING THE 
REMAINING 'AP' & 'SOR' FROM LOCATIONS A & B. A THOROUGH TREATHENT WAS 
ACCOMPLISHED. ALL AGENCY REPS AGREED THAT 
THE APPLICATION OF CUSTOHBLEN WAS UNNECESSARY DUE TO THE SMALL N«>UNT 
OF RESIDUAL OIL REMAINING. I WAS NOT PRESENT 
WHEN THE CREW TREATED OILED COVE TO THE WEST, WHICH IS IN THE SAME 
SUBSEGHENT, THAT AREA HOWEVER DOES NOT APPEAR TO 
POSE A THREAT OF CONTAMINATION TO THE STREAM. 

REASONABLY CLEAN, SOME SPOTS OF OIL, MOUSSE CONCENTRATION AREA. 

04/26/89 LIGHT OILING - BAND OF OILY VEG 1-2H WIDE BOTH SIDES OF STREAM IN UITZ 
50H LONG. BLOTCHES SEVERAL FEET WIDE AND 

LONG ALL THROUGHOUT, ITZ, OIL IN SUBSTRATE Wl'niiN THE STREAM. 

04/26/89 BAND OF OILY VEGETATION 1-5' WIDE. BLOTCHES SEVERAL FEET WIDE AND 
LONG ALL THROUGHOtrr AREA. 



KNIGHT ISLAND, 
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WEST ARM 

KNIGHT ISLAND 
BAY OF ISLES 
WEST ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
WEST ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
WEST ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
WEST ARM 

KNIGHT ISLAND, 
BAY OF ISLES, 
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KNIGHT ISLAND, 
BAY OF ISLES, 
WEST ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
WEST ARM 

KNIGHT ISLAND, 
BAY OF ISLES, 
WEST ARM 

KN201 A 

2263016870 

KN201 A 

2263016870 

KN201 A 

2263016870 
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2263016870 

KN201 A 
2263016870 

KN201 A 
2263016870 

KN201 A 

2263016870 

KN201 A 
263016872 

05/22/89 PATCHES OF MODERATELY AND LIGHTLY OILED ALGAE AND PEBBLES BETWEEN 
STREAMS "PER SKETCH" MANUAL REMOVAL OF OILED 

05/22/89 

06/06/89 

07/11/89 

07/28/89 

08/30/89 

09/10/89 

06/01/90 

05/22/89 

GRAVEL AND DEBRIS. GREEN-WINGED TEAL IN PROBABLE SAIIDN STREAM FlOOD 
PLAIN. EXERCISE CARE IN ADJACENT GRASSY AREA -
CUT OILED GRASSES BY HAND. SCOOP & SHOVEL PATCHES OF OILED 
SOIL/GRAVEL. 

STREAM OUTLET n.oWEO INTO SHALLOW BASIN. OUTLET WAS BOOMED OIL IN 
BASIN WAS MOSTLY OILY DEBRIS OR MOUSSE. I . 
ENTRANCE HEAVILY OILED OUTSIDE BOOM. 

ONE OILED ADULT SEAL IN LAGOON. OILING IN UITZ IN QUANTITIES WHERE 
MECHANICAL TREATMENT COULD BE USED, I 
APPROXIMATELY 300 FT FROM CHANNEL. 

TREATMENT RECOMMENDATIONS - ADDITIONAL WORK NEEDED. NEW OILING AT 
HIGH TIDE LINE OVER 300 H FROM MOUTH. (PHOTO). 

BOOMED LAGOON. MODERATE TO HEAVILY OILED SEGMENT, NORTH AND SOUTH OF 
LAGOON MOUTH. 

"LIGHT TO MODERATE OILING ALONG LARGE BOULDERS. NO CLEANUP HERE. " 

I 

3 X 3FT PATCH OF TARRY MOUSSE. 

LIGHT OILING - SCA'M'ERED TAR PATTIES, OILED GRASSES, BROKEN TARHATS IN 
UITZ TO LITZ IN RANDOM PATCHES. NO 
ANADSCAT. 

LIGHT OILING. 



KNIGHT ISLAND, 
BAY OF ISLES, 
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KNIGHT ISLAND, 
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WEST ARM 

KNIGHT ISLAND 
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2263016860 

KN205 B 
2263016860 

.KN205 B 

2263016860 

07/14/89 STREAM REASONABLY CLEAN, A COUPLE OF SPOTS OF OIL. 

04/12/90 MOUSSE PA'M'IES FOUND ON EITHER SIDE OF STREAM, UPPER INTERTIDAL ZONE 
TO EDGE OF LOW TIDE STREAM CHANNEL. PATCHES I 
OF MOUSSE OILED FINESAND GRAVELS. SOME OILED VEGETATION , PENETRATION 
2-3". OIL ON STREAM BANKS, POSSIBLY IN 
STREAM BED. 
OIL IN STREAMBED• POSSIBLY 

04/22/90 PRIMARY AREA OF OILING IN UPPER INTERTIDAL ON BOTH SIDES OF STREAM E & 

05/22/89 

05/22/89 

05/22/89 

05/23/89 

05/27/89 

06/08/89 

w. THIN BROKEN RANDOM TARMATS 2-4 CH THICK. I 
NO APPARENT OIL IN STREAM. SHALL SCA'M'ERED MOUSSE PA'M'IES RIGHT DOWN 
TO LOW TIDE ( 0. 3) , 10 SQUARE METER AREA OF 
MOUSSE PA'M'IES. OIL ON STREAM BANKS , NOT IN STREAM BED . 

LIGHT OIL - SHALL PATCHES OF OIL ARE IN GRAVEL OF STREAM FLOOD PLAIN. 

MODERATE TO LIGHT OILING. SKETCH. THICK MOUSSE BY BOTH sk AHS. 2H X 
5H BLACK POOL 2-4CH DEEP IN GRASS ADJACENT TO 
STREAM. 

OILING TAPERS OFF TO WEST OF STREAM. SOME MOUSSE PA'M'IES. 

SPOT CLEANING OF MOUSSE PA'M'IES. 

THE PINK STREAM RECEIVED LIGHT OILING. FRY TRAP. 

SKETCH SHOWS BAND OF POOLED MOUSSE ON WEST SIDE OF STREAM, ALONG 
STREAM BANK AND THEN CONTINUING WEST. 95\ OIL 
COVERAGE IN BAND. 



KNIGHT ISLAND I 
BAY OF ISLES, 
SOUTH ARM 

KNIGHT ISLAND , 
BAY OF ISLES 
SOUTH ·ARM 

KNIGHT ISLAND, 
BAY OF ISLES 
SOUTH ARM 

KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KNIGHT ISLAND I 
LOG JAM BAY 
FROM BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KN205 B 
2263016860 

KN205 B 

2263016860 

KN205 B 

2263016860 

KN211 C 

2261016880 

KN211 C 

2261016880 

KN211 C 

2261016880 

KN211 C 

2261016880 

KN211 C 

2261016880 

01/02/90 "NOT CONSIDERED" (FOR FUTURE TREATMENT). 

04/12/90 PATCHY AREAS OF MOUSSE & ASPHALT. MOSTLY S & E OF STREAM. OIL ON 
STREAM BANKS. 

04/27/90 A LARGE, FLAT ROCK/COBBLE BEACH. OIL NOTED INCLUDES A NARROW BAND OF 
SCATTERED TARBALLS AND PATTIES ON THE EAST 
SIDE OF STREAM ALONG THE MITZ AND AN INTERMITTENT TAR BAND, 50M X 2tl 
4CH DEEP, ALONG THE UITZ ON THE WEST SIDE OF 
THE STREAM. INCLUDED IN THIS BAND ON ITS NEAR STREAM EDGE IS AN AREA 
OF CONTINUOUS SOFT ASPHALT PAVEMENT - APPROX 
4HX 1M X 6CH DEEP. SNOW IS COVERING THE SITZ ON THE EAST SIDE OF 
STREAM, COULD NOT CHECK FOR OILING. OIL ON 
STREAM BANKS. 

05/24/89 HEAVILY OILED, 13-15M WIDE OIL BAND CONTINUOUS, 3M WIDE MODERATELY 
OILED, 10M WIDE LIGHT OILING, 12CH PENETRATION. 

08/24/89 BEACH APPEARS HEAVILY OILED. OIL SAMPLES TAKEN (SUBSEGMENT AND STREAMI 
FROM CHEHDATA INFO). 

09/06/89 3' WIDE - 6" DEEP BAND OF MOUSSE/GRAVEL IN STORM BERM. POST 
TREATMENT. 

09/06/89 5-6 LARGE TAR BALLS WITHIN 10FT OF STREAM. HEAVILY OILED 3' WIDE BAND 
OF MOUSSEY GRAVEL ( 6" DEEP) RAN LENGTH OF 
BEACH IN UITZ - STORM BERM. AN OIL SHEEN AROSE IN WATER BY SHORELINE 
AS WE WALKED ALONG. POST TREATMENT. 

09/20/89 4M BAND MOUSSE FROM GRASS LINE TO BEACH ON CLIFF BAND. 1. 5-4H WIDE 
BAND SOUTH SIDE OF STREAM ON CLIFF. THICK 
MOUSSE BAND COATING MUSSELS. PHOTO DESCRIPTIONS. NO OIL FOUND IN 
STREAM BED. LIGHT BAND OF OIL (RUNS) ENTIRE 
BEACH FROM HT-LH'l'. . 



KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAM BAY 
NORTH BAY OF ISLES 

KNIGHT ISLAND, NORTH 

FROM BAY OF ISLES 

KNIGHT ISI...AHD , 
LOG JAM BAY 

KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KN211 C 

2261016880 

KN211 C 

2261016880 

KN211 E 

2261016875 

KN211 E 

2261016875 

KN211 E 
2261016875 

KN211 E 

2261016875 

04/12/90 "THICK BANDS 1-2HH THICK FROM STREAM EDGE TO 16 ' HIGH ON CLIFFS 
(NEEDLES, OIL, MOUSSE) • " PER SKETCH, EAST BANK OF 
STREAM IS PARALLELED BY OIL BAND THAT EXTENDS '1'0 CLIFFS. FURTHER 
UPSTREAM, OIL APPEARS TO BE IN LOG JAM THAT SPANS I 
STREAM. NO OIL IS SHOWN ON WEST BANK. NO DIMENSIONS PROVIDED. 

I 
04/22/90 IN LOG JAM AT CREEK - AT OILED POM-POM CAUGHT IN LOGS. PITS DUG IN 

UITZ SHOWED NO OIL. IT APPEARS THAT THE UITZ 
WAS WORKED OVER BY STORMS. OIL ON EAST CLIFF FACES IS WMI THERED AND 
STICKY. NO OIL NOTICED ON LOGS IN JAM. SHALL 
AMOUNTS OF OIL SCATTERED OVER SURFACE OF BEACH. SOME BURIED OIL IN 
UITZ (LIGHT) • THIN DISTRIBUTION OF OILED I 
PEBBLES, FUCUS AND ROCK CLUMPS OVER 50-60\ OF BEACH :I.E}«;TH. ADDITIONAL 
FROM OG SHEET 1 NON-OILED UITZ PITS WERE DUG 
ON WEST SIDE OF STREAM. "TRACE OF SURFACE OIL AND COAT/STAIN ON STEEP 
ROCK WALLS AND 2 MOUSSE BALLS AT SUPRA ITZ I 
BERM ON BEACH". 

05/24/89 HEAVILY OILED, 10-50M. WIDE CONTINUOUS OIL BAND - 200M LONG, SKETCH 
- BEACH 4. 

06/26/89 BP1100X TEST OBSERVATIONS• "TEST SITE MODERATELY TO HEAVILY OILED IN A 
15-20M BAND ABOVE 'GREEN LINE'." MALFUNCTION 
DURING BP1100X APPLICATION CAUSED TIDE TO COVER 3/4 OF ITREATHENT PLOTS 
BEFORE WASHING RESUMED, RESULTING IN OIL 
THROUGHOUT THE WATER COLUMN WITHIN THE INNER BOOM. THE OIL 
RE-COALESCED AND WAS REDEPOSITED ON BEACH. DID NOT 
OBSERVE ANY RECOVERY OF OIL. AFTERHATHa •ROCK SURFACES APPEARED 
CLEANER, BUT MUCH OIL STILL IN SEDIHEH'l's•. 

06/30/89 AERIAL PHOTO SHOWING WIDE OIL BAND COVERING HOST OF I TZ. 

04/12/90 THIS COVE WAS SLATHERED AND NEVER PROPERLY DEALT WITH. HEAVILY OILED 
BAND OF DRIFT WOOD AND DEBRIS CHOKING STREAM 
AS IT CROSSES BEACH TO OCEAN FROM SHALL LAKE. 



KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KNIGHT ISLAND, 

BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAM BAY 
BAY OF ISLES 

KN211 E 04/22/90 

2261016875 

KN211 E 04/22/90 

2261016875 

KN211 E 05/24/90 

2261016875 

KN211 E 08/04/90 

2261016875 

OUTLET OF LAKE IS CHOKED Wim OILED LOGS, NEEDLES, KELP, MOUSSE, SHEEN 
ON CREEK. THICK LAYERS OF OILED 
VEGETATION /FUCUS ETC. SOME SHEEN OOWN STREAM FROM LOG JAM IN BRAIDED 
STREAM ON BEACH. (COPPER SHEEN) OILED DEBRIS I 
CONTINUES IN UITZ ON BOm SIDES OF CREEK 30-35 METERS EAST OF CREEK/ 
15-20 METERS WEST OF CREEK. 

LARGE HEAVILY OILED LOG JAM IN STREAM. 25 X 25M STREAMBED AND BANK 
AREA HEAVILY OILED (>45CM PENETRATION). KITZ 
AND LITZ STREAMBED CONTAINS MOUSSE AND SUBSURFACE OIL - , STEADY SHEEN . 
ADJACENT BEACH HAS .25 X 10M HEAVY OIL WITH 
34CM PENETRATION. THICK LAYERS OF OILED VEGETATION IN !SUPRATIDAL 
ALONG BEACH TO EAST. (THIS INFO WAS TAKEN FROM OG 
SKETCH IN ANADCAT AND SUPPLEMENTS THE COMMENTS OF THE MAD FORM) • 

A HUGE PILE oF DRIFTWOOD LOGS IN STREAM Is soAKED wrm JOIL AND MUCH 
OIL IS IN THE STREAM AND INTERTIDAL SUBSTRATE. 

STREAM BANKS AND STREAM BED STILL HEAVILY OILEDa 30M LONG X 25M WIDE 
AREA OF STREAM BED HAS HEAVY TO MOD 'OR' -
BLACK BEADS AND RAINBOW SHEEN IN PITS DUG IN SPAWNING AREA. STREAM 
BANKS ADJACENT TO POOL ARE 'OR' SEDIMENTS WITH I 
OILED ORGANICS. OILED LOGS THAT HAD BEEN PUSHED ASIDE ARE ALREADY 
MIGRATING TO STREAM BED. SUBSURFACE OIL LENSE 
IN STORM BERM ON EAST SIDE. POSSIBLE HEAVY OIL UNDER PILED UP LOGS ON 
BANKS. REASSESS NEXT SPRING. 



-
KNIGHT ISLAND, NORTH 

FROM BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAH BAY 
BAY OF ISLES 

KNIGHT ISLAND, 
LOG JAH BAY 
KNIGHT ISLAND, 
LOG JAH BAY 

KNIGHT ISLAND, 
RUA COVE 

KNIGHT ISLAND, 
RUA COVE 

KNIGHT ISLAND, 
RUA COVE 

KNIGHT ISLAND, 
RUA COVE 

RUA 

KN211 E 

2261016875 

KN211 E 

2261016875 

KN211 

KN211 

KN213 B 

2263016853 

KN213 B 
2263016853 

KN213 B 

2263016853 

KN213 B 
2263016853 

05/01/91 THIS BEACH/STREAM AREA CONTAINED A LOT or NEW ttATERI ~L 1~: ~ r;JJJI.'.TJ.: : 

09/20/89 

09/08/89 

06/01/89 

08/16/89 

08/17/89 

08/24/89 

ON TOP OF THE OLD, DUE TO STORM ACTIVITY OVER 
WINTER. GRAVELS HAVE FILLED IN THE STREAM CHANNEL COMING OUT or THE 
POND - SITE OF LOG JAH. THERE WAS A BAND OF 
NEWLY DEPOSITED OILY DEBRIS (ORGANIC) IN THE SWASH ZONE ALONG THE 
BEACH. THIS WAS THE ONLY OIL WE DETECTED OTHER 
THAN A SLIGHT SILVER SHEEN ON THE STREAM AS IT RAN OVERI & BETWEEN THE 
ROCKS & COBBLE. TO TRULY ASSESS OIL PRESENT, 
DEEPER PITS NEED TO BE DUG IN STORM BERMS, ETC. NO TREATMENT WAS 
RECOMMENDED FOR THIS STREAM AREA BECAUSE WE COULD I 
FIND LIT'l'LE OIL THAT WAS ACCESSIBLE TO TREAT. IT IS SUCH A HIGH 
ENERGY BEACH THAT IT WAS EITHER FWSHED OUT OR 
BURIED, PROBABLY BOTH. 

BEACH HEAVILY OILED DURING FIRST WEEK OF SPILL. TRANSECT SOUTH OF 
STREAM. OIL BAND 18M WIDE. BY AUGUST 89, TOTAL 
BEACH HAS 65\ SURFACE OIL COVERAGE, SUBSURFACE COVERAGE INCREASED. 
GRAVEL AROUND STREAM IS CLEAN, MAYBE LIGHT 
STAINING. 

2 FRESHWATER STREAMS, HEAVILY OILED, HAP. HEAVY OIL /sEDIMENTS IN 
STREAM BED. BOTH STREAMS HAVE WATERFALLS. 

OVERFLIGHT - OBSERVED HEAVY MOUSSE AND SHEEN IN WATEI . 

LIGHTLY OILED. 30\ COVERAGE OF TOTAL BEACH. DRIED JoussE, STAIN ON 
BOULDERS. NO OIL AT DEPTH OR UNDERNEATH 

BOULDERS. 

HEAVILY OILED AT MOUTH 2-6" LAYER OF t«>USSE, 25' X 30' OIL BAND ON 
SOUTH SIDE. 

2-6" THICK LAYER OF MOUSSE & OILED ORGANIC DEBRIS IN H & UITZ - 25 X 
30 FT. LONG BEACH. 

OIL SAMPLE, HEAVY OIL, 89RLG106V. 

2E 



KNIGHT ISLAND, RUA KN213 B 
RUA COVE 2263016853 

KNIGHT ISLAND, KN213 B 
RUA COVE 2263916853 

KNIGHT ISLAND, KN213 B 
RUA COVE 2263016853 

KNIGHT ISLAND, RUA KN213 B 
RUA COVE 2263016853 

KNIGHT ISLAND, RUA KN213 B 
RUA COVE 2263016853 

KNIGHT ISLAND, KN213 B 

RUA COVE 2263016853 

KNIGHT ISLAND, KN213 B 
RUA COVE 2263016853 

KNIGHT ISLAND, KN213 B 
RUA COVE 

2263016853 

KNIGHT ISLAND, KN213 B 
RUA COVE 

2263016853 

08/29/89 

09/06/89 

09/08/89 

09/13/89 

01/20/90 

04/12/90 

04/27/90 

04/27/90 

08/04/90 

HAP & DESCRIPTIONS OF LIGHT TO HEAVY OILING, TREATMENT CONSIDERATIONS. 

THE STREAM BANKS HAD BEEN HEAVILY OILED UP TO THE SWASH LINE. 
MOUSSE/GRAVEL ERODED INTO STREAM. 

OIL LINE STILL HEAVY AT HIGH TIDE LINE. BEACH NORTH OF STREAM HAS 
HEAVY OILING. 

I 
THICK AP, MOBILE OIL AND HEAVILY OILED DEBRIS. NORTHERN SECTION ABOVE 
STILL VERY HEAVILY OILED. 

40 X 40M HEAVY OIL BAND ON SOUTH BANK OF STREAM - 6 " ~ICK. 
HEAVY OIL BAND ON NORTH BANK. 

40 X 2M 

PENETRATION VARIED FROM 1-2MH TO 4-6" OR NONE. LARGE i ATCHES OF 
MOUSSE ON SOUTH SIDE OF STREAM. HEAVILY OILED 
CLIFFS ON NORTH TAR LIKE WITH NEEDLES COMPRESSED ON THEM. OIL ON 
STREAM BANKS. I 
VERY HEAVY OILING REMAINS AT THIS SITE. 

NOTEs LARGE EAGLE NEST LEFT SIDE OF CREEK. OIL ON STREAM BANKS. 
TREATMENT RECOMMENDATIONS. 

5000 PINKS OFF MOUTH AND IN STREAM, SOME SPAWNERS. TARMAT REFORMING 
IN TARMAT AREAS. RECENT STORM EXPOSED 'OR' 
SEDIMENTS IN UPPER STORM BERM ON SOUTHERN STREAM BANK - ERODING INTO 
STREAM. SHEEN ON POOL. LOWER STORM BERM HAS 
BURIED OIL LENSE, PART OF WHICH WAS REMOVED. REASSESS NEXT SPRING. 
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KNIGHT ISLAND, 
RUA COVE 

KNIGHT ISLAND, 
RUA COVE 

KNIGHT ISLAND, RUA 

COVE 

KN213 B 

2263016853 

KN213 B 
2263016853 

KN213 B 

2263016853 

05/13/91 

06/19/91 

06/25/91 

AREA LOOKS 100\ IMPROVED FROM 1 YEAR AGO. RESIDUAL TARWh I tlOUSSE 
STILL PRESENT IN SITE 11 AND SHOULD BE RDllVED. 
SITE 13 ON STREAM BANK CONTAINS 'LOR' SEDIMENTS WHICH SHOULD BE 
MANUALLY TILLED. 'HSOR' SEDIMENT IN SITE 15 THAT 
ARE ACCESSIBLE SHOULD BE REMOVED. SITE 16 CONTAINS ACCESSIBLE 'HOR' 
SEDIMENTS WHICH, IF NOT REMOVED, WILL REMAIN 
BECAUSE THEY ARE IN SHELTERED AREA. I WAS UNABLE TO LOCATE OIL IN 

·STORM BERMS THAT I SAW LAST FALL. ACTIVE BERM 
AREAa GRAVELS HAD BEEN REMOVED & NEW LOGS DEPOSITED BY STORMS. 
IMPOSSIBLE TO TILL AREA NEAR STREAM - STREAM COULD 
MIGRATE. UNDISCOVERED RESIDUAL 'HSOR' SEDIMENTS TO RIGHT OF SITE 13 
MAY BECOME APPARENT WHEN WEATHER WARMS OR SOME 
ROCKS ARE TURNED. 

TREATMENT TO THIS STREAM AREA WAS VERY THOROUGH. IT INCLUDED NEW 
OILED AREAS NOT IDENTIFIED IN MAYSAP 91. SXSH 
HHOR/OP SOUTH OF STREAM REMAINS. I TILLED THE AREA OF SUBSURFACE OIL 
ALONG THE STREAM BANK. THIS OIL IS 
CHARACTERIZED AS GLOBS OF MOUSSE UNDERNEATH AND BETWEEN ROCKS. THE 
AREA OF SITE 6 ( H & I ON OG MAP) STILL CONTAINS 

1 

HEAVY OILING AND SHOULD BE REASSESSED. AREA OF SUBSURFACE ON STREAM 
BANK COULD BE RETILLED AT THE SAME TIME. 
SURFACE OIL CHARACTERISTICS ALSO INCLUDED 'DB'. 

THE AREA ALONG SOUTHERN STREAM BANK COUlD BE RETILLEDI, BUT IT IS 
"SPO'M'Y" AND MIGHT NOT BE NECESSARY. THE 'HOR' IN 
SITE 6 COULD BE REMOVED IF THE STATE VESSEL WAS IN THE AREA. WE DID 
LOOK AT 213C, JUST NORTH AROUND THE CORNER AND 
NOTED SOME MOUSSE AND FLOWING OIL AMONGST THE BOULDER FIELD. OVERALL 
213C HAD BEEN CLEANED AS BEST AS COULD BE 
EXPECTED. MAY HAVE HAD MORE MANUAL IUH>VAL - DSA, JEFF GINNALIAS, DEC 
- WORKED AFTER DFG SURVEY. 

) (( 



KNIGHT ISLAND 
RUA COVE 

KNIGHT ISLAND, 
RUA COVE 

KNIGHT ISLAND, 

RUA COVE 

KNIGHT ISLAND, 
SNUG HARBOR 

KNIGHT ISLAND, 
SNUG HARBOR 

KNIGHT ISLAND, 
SNUG HARBOR 

KNIGHT ISLAND, 
SNUG HARBOR 

KNIGHT ISLAND, 
SNUG HARBOR 

KNIGHT ISLAND, 
SNUG HARBOR 

KN213 B 

2263016853 

KN213 B 
2263016853 

KN213 B 

2263016853 

KN401 B 

2263016820 

KN401 B 

2263016820 

.KN401 B 
2263016820 

KN401 B 

2263016820 

KN401 B 

2263016820 

KN401 B 
2263016820 

08/02/91 NEW AREA OF SUBSURFACE OIL DISCOVERED ALONG CLIFF EDGE - SITE D. 
SUBSURFACE OIL ALONG STREAM BANK IMPROVED (SITE 
E) - SLIGHT SILVER SHEEN IN 2 PITS ONLY. SHALL 'HSOR' PATCH ON NORTH 
STREAM BANK - SITE C - SHOULD BE RETitLED. 
SITE F CONTAINS A 2 X 18 PATCH H/MOR WHICH SHOULD BE JUH>VED. THIS 
OIL IS LOCATED IN SHELTERED LOCATION - VERY 
SLOW DEGRADATION RATE. AREAS F AND C WARRANT REASSESSMENT IN 1992. 
STREAM AREA IS IN RELATIVELY GOOD SHAPE. . 
*SURVEY FOCUSED ON DOCUMENTED OIL TREATED IN 1991. 

AERIAL PHOTO SHOWING OIL BAND. 

TRANSECT LOCATED APPROXIMATELY 125M NORTH OF STREAM. PER SUMMARY: VERY 
HEAVILY OILED SITE. AUGUST 89a 100\ OIL 
COVERAGE OF BEACH WITH POOLED MOUSSE BETWEEN BOULDERS. NOVEMBER 89a 
ASPHALT COVERED 40\ OF BEACH SURFACE IN 
DRAINAGE AREA TO SOUTH OF TRANSECT (ADJACENT TO STREAM) • 

06/10/89 SKETCH LISTS "SOME VERY SCATTERED SPOTS OF t«>USSE ON BEACH". SKETCH 
DOES NOT SHOW OIL LOCATION. 

06/11/89 MODERATE OILING. AT MOUTH OF RIVERa 100X10H HEAVY OILING BAND WITH 
SOME POOLING IN SU. LOCALLY HEAVY. LIGHT 
OILING ON BEDROCK, NORTH SIDE OF STREAM. 

06/17/89 STREAM IS BOOMED, AREA OUTSIDE BOOM IS OILED ON THE SOUTH SIDE. 

08/04/89 HEAVILY OILED THICK MOUSSE, GRASSY FLAT HIT HARD, VISIT TO STREAM VIA 
CHOPPER. 

08/06/89 SAI.HON STREAM ON BORDER 1M X 100M BAND OF HEAVY OILING, WITH SOME 
POOLING IN SUPRA-INTERTIDAL. 

08/15/89 OIL IN PATCHES IN GRASS VEGETATION. 

3 : 



KNIGHT ISLAND, KN401 B 
SNUG HARBOR 

2263016820 

KNIGHT ISIJ\ND I KN401 B 
SNUG HARBOR 

2263016820 

KNIGHT ISLAND, KN401 B 
SNUG HARBOR 2263016820 

KNIGHT ISLAND, KN401 B 
SNUG HARBOR 2263016820 

KNIGHT ISLAND, KN401 B 

SNUGB HARBOR 2263016820 

KNIGHT ISLAND I KN401 B 
SNUG HARBOR 2263016820 

KNIGHT ISLAND, KN401 B 

SNUG HARBOR 2263016820 

KNIGHT ISLAND, KN401 B 

SNUG HARBOR 2263016820 

/ 

08/16/89 LIGHT OIL SHEEN ON STREAM BANK WHERE WE WALKED. 1-3FT OILED BAND WITH 
SOME MOUSSE IN UITZ. 

08/16/89 1-3FT WIDE BAND OF OIL ON SOUTH BANKS OF STREAM. WE CAUSED A SHEEN 
IN WATER BY BOOM. 

09/06/89 ADVISED THAT MANUAL TREA'mENT HAD OCCURRED '1'0 STREAM AREA. 

09/30/89 SKETCH SHOWS VERY LIGHT OILING FOR NORTH STREAM BANK AREA. 

09/30/89 KN401/402. SKETCH SHOWS "LIGHT '1'0 VERY LIGHT" OILING AREA ALONG SOUTH 
STREAM BANK. 4H WIDE OIL BAND IN "LIGHT" 
AREA. I 

04/12/90 SOME SHEEN/STICKY FILM VISIBLE. SHOVEL REMOVAL. OIL ION STREAM BANKS. 

04/27/90 RECOMMENDATIONS. CHECK THE AREA NOW COVERED BY SNOW. NO OIL ON STREAM 
BANKS, BUT WITHIN ONE MILE OF STREAM (HAP) • 
PER OG SKETCHa SOUTH BANK OF STREAM PARALLELED AT APPROXIMATELY 10M 
DISTANCE BY BAND OF SCATTERED TAR HATS AND I 
PATTIES ( 70X4H, 3CH THICK) , FURTHER UPSTREAM POCKET OF OILED 
VEGETATION FAIRLY DISTANT FROM STREAM. FURTHER 
UPSTREAM, 2 OILED WGS IN STREAM. NO OILING IS INDICATED FOR SOUTH 
BANK. PITS REVEALED NO SUBSURFACE OILING. 

08/15/90 PRIMARY AREA OF OILING CONSISTS OF A THIN BAND OF TARHAT ON THE LEFT 
BANK AS YOU FACE UPSTREAM. IT IS IN THE UPPER 
ITZ, BUT IT IS DOWN NEAR THE LOWER ITZ t«>U"nn AREA OF THE STREAM. SOHE 
LARGE PATCHES 1 X lH OF TARHAT STILL REMAIN 
NEAR AND IN SHALL FEEDER STREAM CHANNEL. UNSATISFACTORY WORK WAS DONE 
ON REMOVAL OF REMAINING TARHAT STRIP. 
SUGGEST REASSESSMENT SPRING 1991. OIL OBSERVED ON STREAM BANKS. 



KNIGHT ISLAND, KN401 B 

SNUG HARBOR 2263016820 

KNIGHT ISLAND, KN401 B 

SNUG HARBOR 2263016820 

KNIGHT ISLAND, KN411 A 

HOGAN BAY 2263016810 

KNIGHT ISLAND, KN411 A 
HOGAN BAY 2263016810 

KNIGHT ISLAND, KN411 A 
HOGAN BAY 2263016810 

KNIGHT ISLAND, KN411 A 

HOGAN BAY 2263016810 

KNIGHT ISLAND, KN500 A 

NORTHWEST TIP 2261016992 

KNIGHT ISLAND, KN500 A 

NORTHWEST TIP 2261016992 

KNIGHT ISLAND, . KN500 A 
NORTHWEST TIP 2261016992 

KNIGHT ISLAND, KN500 A 

NORTHWEST TIP 2261016992 

'---"' 
04/26/91 STREAM AREA LOOKS IN GOOD SHAPE . THE MAJORITY OF THE HSOR Wll• : 

RD«:>VED FROH SITE tl DURING SURVEY. THE OIL IS 
LOCATED IN & JUST BELOW THE GRASSY SWASH ZONE & SHOULD RECEIVE 
TREATMENT BEFORE THE GRASS HIDES IT. 

05/28/91 WORK ORDER COMPLETED. AREA ADRESSED ON WORK ORDER QUITE A DISTANCE 
FROM CATALOGUED STREAM AND NOT A THREAT TO 

1 
STREAM. OIL REMAINING NEAR STREAM RELATIVELY INSIGNIFICANT BUT ITS 
PRESENCE AND CONDITION SHOULD BE ASSESSED BY 
ADF&G IN AUGUST 1991. 

06/21/89 LIGHT OIL BAND AT HIGH TIDE ON EAST SIDE OF STREAH · INSIDE ADF&g 
HARKER. 100+ METERS FROM STREAM DELTA. SKETCH. 

08/15/89 NO SIGN OF OIL. 

08/15/89 NO BANK SAMPLE TAKEN AS NO OIL SLICK OR PATCHES SEEN. 

BAY APPEARED TO BE MOSTLY OILED WITH OCCASIONAL HEAVI!lY OILED SEGMENT. 
BOOM STILL IN PLACE NEAR THE STREAM MOUTH. 
(BOOM STATEMENT APPARENTLY REFERS TO 116810). 

06/05/89 OVERALL OILING CONDITIONS ARE MODERATE. <SH WIDE OIL BAND - 50+\ 
COVERAGE, 0-10CH OIL PENETRATION. 

09/26/89 HEAVY OILING PER SKETCH. "72M BAND, STICKY/TARRY 3-4HH THICK, HITZ 
OVER 15 CH DEEP." 

01/02/90 "HEAVILY OILED". 

04/12/90 DEAD OILED DEBRIS EVERYWHERE. REEKS OF OIL. HEAVY OIL BANDS ON CLIFFS. 
OIL ON STREAM BANKS. 
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KNIGHT ISLAND I KN500 A 

NORTHWEST TIP 2261016992 

KNIGHT ISLAND I KN500 A 

NORTHWEST TIP 2261016992 

KNIGHT ISLAND I KN500 A 

NORTHWEST TIP 2261016992 

KNIGHT ISLAND I KN500 B 

NORTHWEST SIDE 2261016996 

KNIGHT ISLAND I KN500 B 

NORTHWEST SIDE 2261016996 

KNIGHT ISLAND I KN500 B 
NORTHWEST SIDE 2261016996 

KNIGHT ISLAND I KN500 B 

NORTHWEST SIDE 2261016996 

KNIGHT ISLAND I KN500 B 
NORTHWEST SIDE 2261016996 

04/21/90 OILED AREA THAT NEEDS THE HOST ATTENTION IS ON THE NORTH BANK OF THE 
STREAM NEAR THE MOUTH IN THE UITZ. A SHALL 
STREAM COMING FROM THE NORTH AND CONNECTING WITH MAIN STREAM CONTAINS 
MODERATELY OILED GRAVELS WHICH WHEN AGITATED 
PRODUCE A SILVER TO BROWN SHEEN. THIS FLOW LIKELY FEEDS A SALMON 
SPAWNING/REARING AREA. OIL ON STREAM BANKS. 
MODERATE OILING ON NORTH SIDE OF STREAM, LIGHT ON SOUTH SIDE. 

08/15/90 OIL NEAR STREAM IS PRIMARILY ON THE NORTH BANK - .SOME TARHAT REMAINS 
NEAR STREAM. LARGE UPPER ITZ BOULDERS PACKED 
WITH I OP I AND MOUSSE ON SOUTH SIDE. 2 SHALL COVES ON NORTH SIDE OF 
STREAM HAVE BURIED SUBSURFACE OIL. IT STILL 
REMAINS. NO FISH PRESENT. OIL OBSERVED ON STREAM BANKS. 

04/30/91 BURIED OIL IN SITE 11 & 2. SITE I 2 IS IN AND DIRECTLY ADJACENT TO 
THE STREAM FLOW THROUGH THE INTERTIDAL AREA. 
SITE 12 RECOMMEND THOROUGH TILLING IN AND AROUND STREAM FLOW. SITE 1 1 
ALSO RECOMMEND TILLING TO BRING OILED 
DEPOSITS TO THE SURFACE. (SEE HAP FOR SITES) HOTEa SITE 11 WAS NOT 
RECORDED ON OG HAP AS EXXON ADVISOR DID NOT 
WANT IT FOR DATA. 

06/05/89 OVERALL OILING CONDITIONS ARE MODERATE. >5H WIDE OILED BAND WITH 50+\ 
COVERAGE. 

09/26/89 OILING HEAVY PER SKETCH. "100\ COVER. > 1H BAND IN HITZ AND HITZ. OVER 
15CM DEEP. ASPHALT". 

01/02/90 "HEAVILY OILED". 

01/04/90 HEAVY OIL THROUGHOUT ITZ. NORTH BANK HAS 80M X 30 TO 40H BAND OF 
HEAVY OIL. SOUTH BANK HAS 70 X 70H BAND OF HEAVY 
OIL, 6-24 IN PENETRATION WITH 100\ COVERAGE. 

04/12/90 A DISASTER, THICK OIL EVERYWHERE. OIL OH STREAM BANKS. 



KNIGHT ISLAND, KN500 B 

NORTHWEST SIDE 2261016996 

KNIGHT ISLAND, KN500 B 

NORTHWEST SIDE 2261016996 

KNIGHT ISLAND I KN500 B 
NORTHWEST SIDE 2261016996 

KNIGHT ISLAND, KN500 B 

HERRING BAY 2261016996 

KNIGHT ISLAND, KN500 B 

NORTHWEST SIDE 2261016996 

KNIGHT ISLAND, KH500 B 

NORTHWEST SIDE 2261016996 

04/24/90 OILED HEAVILY IN NORm SIDE SPOTS (UPPER LITZ), HID-ITZ CL-...tER OF COVE 
NEAR STREAM, UPPER ITZ • OIL HATS & OIL ALONG 
STREAM. SOUTH SIDE OF COVE• UPPER ITZ LARGE TARMATS/LIGHT OILED 
BOULDER. HID ITZ SOUTH SIDE TARHAT ( 210 FEET 2/3 
LENGm OF STREAM CHANNEL OILED DOWN TO WATER) • OG SKETCH INDICATES 
HEAVY OILING IN UITZ 1 HITZ AND LITZ ON NORm 
SIDE OF STREAM AND IN HITZ ON SOUTH SIDE OF STREAM. OIL PRESENT ALONG 
STREAM BANKS. 

08/15/90 BOm SIDES OF THIS STREAM HAVE EXTENSIVE AREAS OF OILING. mE NORm 
SIDE HAS POCKETS OF HEAVY-MODERATE 'OR' IN THE 
HID TO LOWER ITZ NEAR CLIFFS. miS HAY REFORM INTO LENSE OF OIL 
DURING mE WINTER. mE UPPER ITZ oN mE NoRm I 
SIDE HAS THE REMNANTS OF A LARGE TARMAT. OILING PERSISTS INTO STRE.Nf 
CHANNEL APPROX 20 FEET DOWN FROM POINT WHERE 

09/04/90 

09/08/90 

STREAM CHANNEL CUTS THE BERM. mE SOUTH SIDE HAS LARGE AREAS OF tt:>D 
TO LIGHT 'OR' STRETCHING FROM UPPER ITZ TO THE 
UPPER 1/4 OF mE LITZ. NO FISH PRESENT. 

"KH500, HERRING BAY 1 SOUTHERN COVE HEAVILY on.m•. 

SKETCH SHOWS HEAVY OILING ON BOm SIDES OF STREAM IN HJTZ AND LITZ . 
TRANSECT RUNS PARALLEL AND ADJACENT TO STREAM I 
ON SOUTH. 

04/30/91 ALL PIT INFORMATION WAS RECORDED BY OG IN THE FIELD SITE. OBVIOUSLY 
ALL SITES ON miS HAP DESCRIBE A VERY LARGE 
AREA THAT REMAINS OILED. ALL GRAVEL SEEMS TO BE SATURATED Wim OIL 
INCLUDING mE FIRST 6CM ON THE SURFACE. I 

06/07/91 AREAS OF SUBSURFACE OIL, (HOR AND HOR), ADDRESSED IN WORK ORDER WERE 
HOPEFULLY DEGRADED TO LOR AND SOME t«>R. OTHER 
AREAS OF LOR NOT ADDRESSED BY WORK ORDER REMAIN. AREA OF CONCERN IS 
LOR IN STREAM BED ON SOUTH SIDE. SHOULD BE 
RE-EVALUATED. IT IS LOCATED DIRECTLY ADJACENT TO LOWER MID STREAM 
GRAVEL BAR. 
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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 8 

2261016996 

KN500 B 

2261016996 

KN500 B 

2261016996 

KN500 B 

2261016996 

KN500 B 

2261016996 

06/25/91 AIMEE STA go THAT THE CLEANUP WENT WELL, ACCORDING TO THE lfo!U< ORDER 
BUT THE LOR - t-«:>R IN AREA ADJACENT TO THE 
STREAM NEEDED TO BE WORKED. MECHANICAL TIIJ..ING WAS SUGGESTED FOR THE 
H - OOR AREA AT THE NORTH SIDE OF THE COVE. 

07/11/91 . NOT TILLED WITH INCOMING TIDE. BACKHOE PEELED THE OILED SEDIMENT (LOR 
TO HOR, OP) BACK AWAY FROM THE STREAM I 
CHANNEL AND SPREAD IT OUT TO INCREASE THE SURFACE AREA AVAILABLE FOR 
DEGRADATION. OIL OBSERVED TO 18" (DEEP). THE 
LARGER AREA WAS TILLED WITH THE INCOMING TIDE. PORTIONS OF THIS AREA 
CONTAINED BLACK OIL AT 4-8" DEPTH WHICH HAD 
NOT BEEN TOUCHED BY THE 1990 TILLING OPERATION). A SIGNIFICANT 
QUANTITY OF OIL WILL CONTINUE TO BE PRESENT ON 
KN500B. SNARE BOOM WITH POMPOMS DRAPED ON IT WAS SET IH PLACE. 
ADDITIONAL BOOM WAS DEPLOYED BEYOND THE PRIMARY 
AREA BECAUSE SHEEN AND BLACK OIL WAS ESCAPING THE BOOM AREAl , PORTION 
OF THE BOOM WAS SATURATED BLACK WITH OIL. 

08/01/91 MECHANICALLY TILLED AREAS C AND D, STILL WITH OIL (NO OIL LENSE IN 
ITS DUE TO MIXING) • EXPOSED HOR TO HOR, 
SHEERING, BLACK BEADING WHEN DISTURBED. NO SURFACE OIL TO SPEAK OF 
OTHER THAN COATS OR STAINS ON BEDROCK. NEW 
TARHAT POSSIBLY TO BE FORMED FROM OIL EXPOSED FROM TILLING. NEEDS TO 
BE REASSESSED IN SPRING OF 1992. NO PINKS 
OBSERVED. *SURVEY FOCUSED ON DOCUMENTED OILING TREATED I IN 1991. 
DIHENSIONSa LORa 10X7M. HOR-HORa 8XSM, 8X10H, 
13X46M. THE LATTER 2 AREAS WERE MECHANICALLY TILLED IN JUNE 91. 

08/26/91 TAG MEMBERS INSPECTED THE SITE IN RESPONSE TO ADF&G SURVEY DATED 
8/1/91. TAG MEMBERS MANUALLY TILLED, EXPOSED, 
RELOCATED AREA ON SOUTH SIDE OF BEACH. EXXON AGREED TO ITREAT 
REMAINING 2 AREAS WITH DON BOLLINGER BIO CREW. 
CLEANUP FROM 0945 TO 1130. RECOMMENDED FOR FUTURE REASSESSMENT. 

08/26/91 TAG DECIDED IN FAVOR OF FURTHER TREATMENT TO STREAM SITE THIS YEAR. 
WHILE ON SITE, WE MANUALLY TILLED PARTS OF 
AREAS A AND B ON SOUTH SIDE OF STREAM. TILLING WAS WITHOUT THE TIDE 
AND NO ATTEMPT WAS HADE AT OIL RECOVERY. 
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KNIGHT ISI.J\ND , 

NORTHWEST SIDE 

KNIGHT ISLAND, LOWER 
HERRING BAY 

KNIGHT ISLAND I LO~IER 

HERRING BAY 

KNIGHT ISLAND, LOWER 
HERRING BAY 

KNIGHT ISLAND I LOWER 

HERRING BAY 

KNIGHT ISI.J\ND I LOWER 
HERRING BAY I 

KNlGHT ISLAND I LOWER 
HERRING BAY 

KNIGHT ISLAND I 
JOHNSON BAY 

KNIGHT ISLAND I 
DRIER BAY 
MALLARD BAY 

KN500 B 

2261016996 

KN551 
2262016846 

KN551 
2262016862 

KN551 
2262016868 

KN551 
2262016881. 
N/A 

KN551 
N/A 

KN552 A 
2262016895 

KN554 
2262016940 

KN575 

2262016980 

08/29/91 MANUALLY TILLED SITE 1 (NORTH END BY BEDROCK WALL) AND SITE 2 ,60t1l'H 
STREAM BANK) • SITE 1 BEGAN W /HIGH TIDE AND 
TILLED H20 AREA, CHASING SHEEN DOWN '1'0 BOOM. EFFECTIVE a BROWN SHEEN 
TURNED TO RAINBOW. STILL A WIDE AREA OF SHEEN 
REMAINED. AREA TREATED a 40H X 15M. AT SITE 2, RELOCATED ABOUT A 12-15H 
LENGTH OF SEDIMENT ALONG STREAMBED. AREA 
SHEENED HEAVILY, MORE SO THAN SITE 1. BROWN SHEEN '1'0 RAINBOW. K>STLY 
RAINBOW WHEN COMPLETE. SOME DISTURBANCE OF 
STREAMBED OCCURRED FROM RELOCATION. MORE OIL STILL IH SEDIHEN'l'S, BUT 
DIMINISHED. CUS'l'OHBLEN APPLIED AT SITE 1 
ONLY. SOME COAT/STAIN ON BEDROCK AT SITE 1. 

09/23/89 #89TWC273V. NO OIL, AREA D. 

09/22/89 #89TWC264V. NO OIL, AREA H. 

09/23/89 #89TWC268V. NO OIL, AREA L. 

06/07/89 NO OIL OBSERVED IN BAY. STREAMS# 2262016862, 2262016846, 2262016868, 

07/28/89 VERY LIGHT OILING - 1\ FOR WHOLE BAY. 

09/23/89 #89TWC270V. NO OIL, AREA S. 

06/22/89 NO OIL OBSERVED NEAR STREAM, LIGHT OIL AT ENTRANCE OF BAY. 

06/13/89 NO OIL LISTED FOR MALLARD BAY. NO TREATMENT RECOMMENDED. GOLDEN EYE 
OBSERVED. 
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KNIGHT ISIJUID , KN602 B 

HUHHY BAY 2264016851 

KNIGHT ISLAND, KN602 B 
HUHHY BAY 

2264016851 

KNIGHT ISLAND, KN602 B 
MUMMY BAY 

2264016851 

KNIGHT ISLAND, KN605 
THUHB BAY 2264016797 

KNIGHT ISLAND, KN605 
THUMB BAY 2264016797 

KNIGHT ISLAND, KN605 
THUHB BAY 2264016797 

KNIGHT ISLAND, KN701 B 
HARSHA BAY 

2263016840 

KNIGHT ISLAND, KN701 B 
HARSHA BAY 

2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

07/30/89 LIGHT OI:G ~b. A 1-4M WIDE BROWN OIL BAND PASSES THROUGH S·.~;.~ 

CHANNELS AND CONTINUES ON BOTH SIDES OF STREAM. 5 1 

CH OIL PENETRATION IN STREAM - SHEEN PRODUCED. LOCALS SAY THAT IT HAY 
NOT BE EXXON VALDEX OIL. GOOD SKETCH. 

04/12/90 

04/27/90 

06/30/89 

08/15/89 

08/15/89 

04/24/89 

STREAMI WAS 2264016820 AT TIME OF SURVEY. 

I 
OIL FOUND ON SOUTH SIDE OF STREAM (RIGHT FACING IN) DRIP LINE OF TAR 
ON CLIFFS NEXT TO STREAM. 1HH PENETRATION. 
OIL ON STREAM BANKS. 

VERY LIGHT OILa A 1X2M TAR PATTY 2CH THICK RESIDES BETWEEN STREAM 
CHANNELS IN DELTA AREA. SPORADIC STAIN ON ROCKS I 
ON BOTH SIDES OF STREAM. OIL ON STREAM BANKS. 

(DATE WAS 06/31/89). NO OIL OBSERVED IN SEGMENT. 

NO OIL OBSERVED, OLD CANNERY. 

HAP 33, 89TWC033V I NO BANK SAMPLE TAKEN AS NO OIL OBSERVED AT SITE. 

SKETCH SHOWS HEAVY OILING IN LARGE BAND ALONG STREAM ON, EAST SIDE, 
HEAVY OILING IN SMALLER BAND ALONG WEST SIDE, 
AND HEAVY OILING WITHIN STREAM CHANNEL BELOW MERGER OF CHANNELS. 

06/02/89 LIGHT TO MODERATE OILING. MODERATE AT STREAM Kltn'H ONLY. 10\ OF 
OILING CONTINUOUS IN 10-12H BAND. 90\ SPORADIC 
OILING. SKETCH SHOWS CREEK BED AS OIL-FREE. 

06/17/89 10-12' X 1/2-3/4 MILE OIL BAND ON EAST BANK OF EASTERN CH WEST 
BANK OF EASTERN CHANNEL HAD A 6X30' BAND OF 
OIL. GRAVELS WERE SATURATED '1'0 A DEPTH OF 3-5" AND BROWN MOUSSE 
SLUMPED DOWN TO BELOW CHANNEL AT HIGH TIDE. HAP. 

06/17/89 NO VISIBLE OIL '1'0 WEST OF STREAM. EAST SIDE OF STREAM HAS WEATHERED 
OIL AND MOUSSE IN AN AREA OF 10 X 2M. GRAVELS 
ARE SATURATED TO 3-5". 
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KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

. KNIGHT ISLAND I KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

07/02/89 DEPTH OF OIL ON EAST BANKa TOOK DEPTH EVERY 10 CH AND HEASURto 5-6CH 
DEEP MOUSSE. 

07/05/89 ONGOING TREATMENT - OIL/MOUSSE WAS SEEPING OUT OF SEDIMENTS INTO 
STREAM. CRITCHLOW SAID STREAM LOOKED DIFFERENT 
THAN WHEN HE CLASSIFIED IT PRIORITY 2 - OILED STUMP HAD HOT BEEN IN 
STREAM CHANNEL THEN. 

07/05/89 CONTINUOUS 6-8' BAND OF MOUSSE. 

07/06/89 SHORELINE HEAVILY COVERED WITH A COATING OF K>USSE, WITH 1/2 DEEP 
POCKETS. 

07/08/89 HEAVY, 90\ COVERAGE. (SEGMENT WAS KN035 IN LOG) • 

07/10/89 PER SKETCH. WEST BANK, EAST CHANNEL a 2M WIDE MOUSSE BAND J 2-SCH 
PENETRATION. OIL-SOAKED FUCUS AND DEBRIS NEAR 
STUMP. SPORADIC MOUSSE PATTIES IN H,LITZ. EAST BANK, EAST CHANNELa 
STARTING UP STREAM IN SUPRA ITZ, A 10-12X4H 
MOUSSE BAND, 1-5 CH THICK FOLLOWED BY A 4H WIDE OILED BAND, 1-3CM 
THICK IN UITZ. ADJACENT TO THIS IN HITZ IS A 
<1CH THICK OIL COATING OVER SEDIMENT AND IN LITZ. OCCASIONAL MOUSSE 
PATTIES. MOUSSE FLOWS DOWN-SLOPE INTO STREAM, 
AND IS IN STREAM AT HIGHER TIDE LEVELS. 

07/11/89 SOME REMOVAL OF MOUSSE AND SEDIMENTS. HOWEVER, SEEPAGE CONTINUES ON 
BOTH BANKS. 

07/12/89 5-6CH PENETRATION OF BROWN, RUNNY MOUSSE MEASURED FOR 25M. MOUSSE 
COVERS BOULDERS IN STREAM CHANNEL. LARGE VERY 
HEAVILY OILED DRIFT LOG IN STREAM. 

07/26/89 POST TREATMENT - RESIDUE MOUSSE PATTIES, OILED FUCUS, POOLED MOUSSE 
4HH DEEP PENETRATION ON STREAM BANK. 
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KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

07/26/89 HEAVILY OILED, MAP. POST TREATMENT ASSESSHEH'l'. EASTERN 
6H WIDE BAND OF MOUSSY OIL IS STILL PRESENT 
ALONBG STREAM BANK IN UITZ AND HITZ. IN PlACES OIL CONTINUES INTO 
STREAM ITSELF. 7HH PENETRATION RECORDED 8" FROH 
STREAM ON EAST SIDE. HOUSSE FLOWS TOWARDS STREAM CHANNEL WITHIN 6" • 
WESTERN BANK ALSO CONTAINED A THIN COATING OF 
HOUSSE. PART OF OILED STUMP REMAINS. 

07/26/89 50YDS X 100FT AREA OF HOUSSE IN PATCHES ABOtrr 4HH DEEP, K>USSE GOES 
DOWN INTO CREEK. 

07/28/89 MOUSSE 5-6CM DEPTH, THE LENGTH OF THE CONTAMINATED AREA WAS CONTINUING 
TO SEEP INTO STREAM (MOUSSE HAD BEEN RAKED) • 1 
FURTHER WORK NEEDED. 

08/02/89 POOLS OF MOUSSE ON BOTH BANKS, SHEEN. FISH AT STREAM MOUTH. 

08/03/89 HID TREATMENT. OIL SHEEN EXTENDING 50FT INTO BAY. 150 BAGS OF OILED 
GRAVEL REHOVED JULY 4-6TH. EXTENDED PERMIT 
ISSUED. 

08/08/89 20' X 150' BAND OF HOUSSE HIXED WITH FINE GRAVELS • 5-2" THICK - OOZING 
TOWARDS STREAM. LEFT BANK - PATCHES OF 
HOUSSE, LARGE OILED BOULDERS AND OILED S"n.JMP IN STREAM. 

08/08/89 STREAM HEAVILY OILED. OIL COVERAGE EXTENDS FROM HIGH TIDE AT 
VEGETATION LINE TO STREAM CHANNEL AT LOW TIDE. 

08/10/89 THE EAST BEACH WAS OILED THROUGHOUT ITS ENTIRE LENGTH WITH AN AvERAGE 
OIL DEPTH OF 2-3 INCHES I HAXIMUH 6-8 INCHES. 
14 BAGS OF OILED SEDIHEN'l' RFX>VED AT 1800. 

08/11/89 "STREAM IS ONE OF THE HORE HEAVILY OILED ONES. THE ORIGINAL SCAT 
LISTED MODERATE TO LIGHT, I THINK IT SHOULD HAVE 
BEEN MODERATE TO HEAVY. OIL IN THE STREAM. SEDIMENTS ARE TO'l'ALLY 
COVERED BY WATER HOST OF THE TIHE. " 
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KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 8 

HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 8 

HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND, KN701 B 
HARSHA BAY 2263016840 

KNIGHT ISLAND I KN701 B 

HARSHA BAY 2263016840 

KNIGHT ISI..JUID I KN701 B 

HARSHA BAY 2263016840 

08/11/89 AERIAL OBSERVATIONa "STREAM SEEMED TO BE PROGRESSING WITH ShoVELS. 
SLICK WAS COMING OFF ISlAND AND NOT BEING 
CONTAINED I HEADED TOWARD STREAM. 

08/15/89 PHOTOS SHOW HEAVY OILING ON STREAM, WRITTEN INFO IS GENERAL. 

08/15/89 20' X 100' AREA HAD OILY SEDIMENTS REH)VEO. LEFT BANK STILL HAS QUITE 
A BIT OF OIL. OILED STUMP WAS WINCHED UP 
THE BANK. 

08/16/89 HAP 133, HEAVY OIL IN GRAVEL 89RLG050V. 

08/28/89 PARTIALLY TREATED. "LOWER PART OF BANK STILL QUITE HEAVILY OILED." 

08/29/89 BIOREHEDIATE ON WEST SIDE ONLY. 

08/29/89 HAP SHOWS HEAVILY OILED AREAS ON EAST AND WEST BANKS OF EASTERN STREAM 
CHANNEL. 

08/29/89 HAP OF TREATED VS. UNTREATED PORTIONS, SHEENING. TIDE HIGH. 

09/08/89 "LOOKS GOOD - NO SHEEN ON WATER." 

09/13/89 "BEACH BELOW RICK'S MANUAL CLEANING TURNED INTO 2-3" THICK AP. NO 
SIGN OF DIFFERENCE FROM BIOREHEDIATION. APPEARS 
REOILED - vERY THICK". 

09/30/89 COVERS WHOLE SEGMENT. OILING L, VL, H WITH MAX PENETRATION 8 CH, 
THICKNESS 40-60 HH • . t«>USSE, STICKY I TARRY AND 
ASPHALT. ALTHOUGH THE TICK HARK IN THE SKETCH SHOWS THE STREAM t«>U'l'H 
TO BE WITHIN THE VL REGION, THE ASSOCIATED 
NOTES ON THE SKETCH INDICATE THAT THE STREAM'S t«>UTH IS WITHIN THE 
HEAVILY OILED REGION. 
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KNIGHT ISLAND, 

HARSHA BAY 

KNIGHT ISLAND, 

HARSHA BAY 

KNIGHT ISLAND, 
HARSHA BAY 

KNIGHT ISLAND, 

HARSHA BAY 

KNIGHT ISLAND, 

HARSHA BAY 

KNIGHT ISLAND, 

HARSHA BAY 

KNIGHT ISLAND, 

HARSHA BAY 

KNIGHT ISLAND, 

HARSHA BAY 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN701 B 
2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

10/20/89 TREATMENT REPORT FOR AUGUST 10-12, 1989, WITH EMPHASIS ON PROBLEMS 
OCCURRING THROUGHOUT TREATMENT. t«>ST OF 200H 
LENGTH OF EAST BANK IS OILED WITH THICK PATCHES OF t«>USSE. FREE OIL 
IN POOLS. LARGE OIL-SOAKED LOG IN STREAM. 

10/20/89 DATA FORMS AND HAPS. EAST BANK1 HEAVY OILING ALONG BANK AND BEACH, 
APPROXIMATELY 12X15M AND 20X1 M ALONG STREAM. 
WEST BANK 1 MODERATE OILING ADJACENT TO STREAM, HEAVY OILIHG WITHIN 4M 
FROM STREAM EXTENDING TO 8H FROM STREAM. 
(APPROXIMATIONS WERE TAKEN OFF HAP). 

12/08/89 HEAVY CONTAMINATION NOTED DURING MFO SAMPLING. 

04/13/90 THIS PLACE IS A DISASTER - IT NEEDS SHOVEL/STEAM. SEE HAP 
IKN701684UII NOTHING HAS CHANGED, IT LOOKS WORSE THAN IT 
DID AFTER WE FINISHED SHOVEL IUH>VAL AUGUST 12. 

04/27/90 TAKEN FROM OG SKETCH TO SUPPLEMENT HAD DATABASE. EAST BANK1 10X25H 
STAIN ON AREA CLEANED IN 89 IN LITZ/HITZ, AND 
1X24M AP IN SAME AREA IN UITZ. THEN A 4X35M AP AREA FOLLOWED BY A 
2X20M AP AREA. WEST BANK1 1X12M OILED GRASS 
FOLLOWED BY A 5X15M AP /OP AREA. KEN CRITCHLOW 1 ""nilS STREAM SITE IS 
VERY HEAVILY OILED, PARTICULARLY ALONG THE 
LEFT BANK IN THE ENTIRE INTERTIDAL" • "THE AP ON LEFT BANK IS THICK AND 
SHOWED SIGNS OF MOBILITY EVEN AT NEAR 
FREEZING TEMPERATURES". 

04/27/90 THE STREAM BANKS APPEARED IN MUCH THE SAME CONDITION AS THEY WERE LAST 
FALL AFTER TREATMENT. OIL ON BANKS. SEE HAP 
AND RECOMMENDATION FOR OILING CONDITIONS. 

04/27/90 VERY HEAVILY O;ILED. SOME NATURAL CLEANING OCCURRED OVER WINTER. HE 
EXPECTS INCREASED OIL MOBILITY IN SUMMER, 
MORE CONTAMINATION. 

07/01/90 , THICK MOBILE OIL IN BAND IN UITZ ON EASTERN BANK, RUNNING INTO STREAM. 
SURFACE AND SUBSURFACE OIL ON BOTH BANKS. 
SHEENING INTO STREAM FROM BOTH BANKS. 

I 
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KNIGHT ISLAND, HARSHA 
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KNIGHT ISLAND, 
HARSHA BAY 

KNIGHT ISLAND, 
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KNIGHT ISLAND, 

HARSHA BAY 

KNIGHT ISLAND, HARSHA 

HARSHA BAY 
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KN701 B 
2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

07/23/90 

07/27/90 

08/12/90 

ADDITIONAL INFO ON OILING FOR WORK ORDER J«>DIFICATION. HEAVIEST 
ACCUMULATIONS OF OILING OCCUR IN THE UITZ IN A 
1X50M AREA .At«>NG LARGE ROCKS BY GRASS LINE. SKETCH. 

TREATMENT DESCRIPTIONS FROM HAY 26 '1'0 JULY 27, 1990. 

3000-4000 (SAUION) SIGHTED AT OOUTH AT HIGH TIDE ON 8/11/90 1 NO 
SPAWNERS. WEST BANKa SPORADIC ASPHALT/t«:>USSE/OR IN 
AN AREA 26M LONG X 1-7M WIDE. OIL EXTENDS INTO STREAM BED WHICH 
SHEENS INTO STREAM WHEN AGITATED. EAST BANKa 
SPORADIC TAR BALLS/LIGHT TO 000 'OR' IH AN AREA 44M LONG X 1-9M WIDE 
FROM TOP OF OILED ZONE. A 146M LONG X 1-8M 
WIDE AREA OF BROKEN TARHAT/HOUSSE/OP/OR SEDIMENTS - MAINLY IN THE UITZ 
WITH SOME IN THE MITZ. 

09/13/90 "OILING NEARLY AS EXTENSIVE AS THE FIRST OILING BAT HAP INDICATED." 

05/05/91 

05/05/91 

HAP. 

TWO SEASONS OF TREATMENT HAVE GREATLY AIDED THE RECOVERY OF THIS ONCE 
HEAVILY OILED STREAM. DUE '1'0 THE RELATIVELY 
STEEP SLOPE OF THE STREAM BANKs 1 THE TENDENCY OF THE OIL 'l'O LIQUIFY 
AND FLOW TO THE STREAM AND THE PRESENCE OF 
OILED SEDIMENTS UP TO THE STREAM BED. AREA B OG HAP SITE 2 IS WHERE 
EXXON REP DUMPED BUCKETS OF OILED GRAVEL THAT I 
HAD BEEN REMOVED FROM AREA B1 BY TOM & RICK. HE CLAIMED THEY WERE 
CLEAN (IN 1990). TWO SHALL PATCHED 'AP' LOCATED 
ON WEST BANK (SITE 3) NOT ON OG HAP. OILED AREA UPSTREAM , WEST BANK 
LARGER THAN DESCRIBED BY OG 1 IT IS MORE LIKE 
1X6M 1 INSTEAD OF 1X3H. 

ADDITIO .. TO HAYSAPa OILING AREAS PER OG SKETCH. AREA A • 8X20H AP 
10-15\. AREA B • 9X20H HSOR <10\. AREA B1 • 
1X3H < 5\ HSOR 1 AP. AREA C a • SX1M LSOR IN GRASS ROOT HAT. PITS IN 
AND NEAR AREAS A AND B12 SHOWED NO SUBSURFACE 
OILING. 
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KNIGHT ISLAND I HARSHA 

BAY 

KNIGHT ISLAND I 

HARSHA BAY 

KNIGHT ISLAND I 

HARSHA BAY 

KNIGHT ISLAND I 

HARSHA BAY 

KNIGHT ISLAND I 
HARSHA BAY 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN701 B 

2263016840 

KN704 A 
2263016844 

06/20/91 

08/02/91 

08/26/91 

A CREW OF 10 LABORED FOR 7. 5 HOURS ON THE STREAM BANK AREA, RD«>VING 5 
SUPER SACKS OF OILED SEDIMENTS & I«>USSE. 
OIL COVERAGE WAS K>RE EXTENSIVE THAN INDICATED ON HAYSAP 1991. THE 
HSOR SEDIMENTS OF AREA B ( OG SKETCH) WERE IN 
REALITY I API TURNING INTO PURE I«>USSE IN THE H & LITZ . THIS 2-3CH 
LENS OF MOUSSE WAS COVERED BY 2-3CH OF CLEAN 
MATERIAL AS WELL AS SOME MUSSELS, BARNACLES AND GREEN ALGAE. AREA B1 
WAS THOROUGHLY WORKED AND TILLED AT THE 
STREAMS EDGE. AREAS WORKED WERE LEFT "OPEN" TO FACILITATE PWSHING OF 
RESIDUAL OILED SEDIMENTS. THE LARGER ROCKS CAN BE PLACED BACK ON 'l'HEH 

AREA A H/MSOR MIXED WITH ORGANICS OVER OP TO HOR (AREA E), WEST BANK 
AREA HAS HOR BURIED OIL SEDIMENTS ALONG 
STREAM EDGE WHEN DISTURBED. ALONG EAST BANK OF STREAM (AREA C) , 
SCATTERED AP /MS UNDER A CM OR SO OF CLEAN 
SEDIMENTS. AP /MS IN AREA D SPORADIC IN BOUlDER/COBBLE FIELD. NO 
PINKS OBSERVED AT THE MOUTH, BUT PINKS OBSERVED 
IN HARSHA BAY. THIS STREAM SHOULD BE REASSESSED IN SPRING OF 1992. 
*SURVEY FOCUSED ON DOCUMENTED OILING TREATED 
IN 1991. 

TAG VISIT I NO TREATMENT. AT MY REQUEST TAG AGREED TO 20 MINUTES OF 
MANUAL TILLING ON THE SITE WHILE WE WERE 
THERE. SUBSTRATE TILLED WAS MAINLY IN AREA C (POST ASSESSHENT 1991 
HAP) • OILING WAS SPORADIC OP LENSE IN THE LITZ 
AND HITZ, EAST STREAM BANK. COVERED BY 1-2CH OF CLEAN GRAVEL, THE 
LENSE WAS 1-2CM THICK. SOME TARHAT IN AREA D 
WAS ALSO BROKEN UP. TREAmENT WAS NOT THOROUGH, BUT OBVIOUS OILED 
AREAS WERE BROKEN UP. TILLING OCCURRED WITHOUT 
TIDE FLUSH. NO ATTEHPT WAS HADE TO COLLECT OR CONTAIN OIL. AREA WILL 
HOST LIKELY RELEASE A SHEEN FOR SEVERAL TIDE 
CYCLES. LIVE AND DEAD PINK SAUI)N PRESENT IN THE STREAM IN ABUNDANCE. 

UNDATED, HANDWRIT'l'EN NOTE. EAST BANK a SHALL PATCH OF OILED GRASS, 
1X25H BAND OF OIL, 35X4H 5 CM THICK ASPHALT 
BAND, 20X2H BROKEN PAVEMENT. WEST BANKt 12X1H OILED GRASS, 15X15H 
BROKEN ASPHALT/TAR PATTIES. 

05/26/89 NO OIL SIGHTED. 
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KNIGHT ISLAND I 

HARSHA BAY 

KNIGHT ISLAND I 
HARSHA BAY 

KNIGHT ISLAND I 
HARSHA BAY 

KNIGHT ISLAND I 

HARSHA BAY 

KNIGHT ISLAND I 
HARSHA BAY 

KNIGHT ISLAND I 
HARSHA BAY 

KNIGHT ISLAND I 
HARSHA BAY 

KNIGHT ISLAND, 
HARSHA BAY 

KNIGHT ISLAND I 

HARSHA BAY 

KNIGHT ISLAND I 
HARSHA BAY 

KNIGHT ISLAND I 
HARSHA BAY 

KN704 A 

2263016844 

KN704 A 
2263016844 

KN704 A 
2263016844 

KN704 A 

2263016844 

KN704 A 
2263016844 

KN704 A 
2263016844 
2263016850 

KN704 A 
2263016850 

KN704 A 
2263016850 

KN704 A 

2263016850 

KN704 A 
2263016850 

KN704 A 
2263016850 

06/23/89 LIGHT OR NO OIL LISTED FOR SEGMENT. OCCASIONAL K>USSE PATTIES. NO 
SKETCH. 

06/29/89 NO VISIBLE OIL. 

08/16/89 HAP 138, OILED ONLY IN PATCHES. 89TWC058V. 

04/11/90 RECOMMEND ANADSCAT. THE ENTIRE COVE AND MUCH OF THE STREAM & 
STREAMBED I BANKS I ETC. WERE COVERED WITH A THIN 

04/27/90 

SHEET OF ICE PREVENTING A GOOD DETERMINATION OF OILING. SUGGEST 
RETURNING IN A WEEK OR TWO. OIL WAS FOUND HERE 

1 

LAST AUGUST AND THIS IS AN EXTREMELY PROTECTED COVE. HEEDS TO BE U 
RESURVEYED, TWC 5/8/91. 

VERY LIGHT OILING. 3 TAR BALLS FOUND IN UITZ ON WEST SIDf OF STREAM. 

08/04/89 VERY LIGHT OIL NEAR THE STREAM. 

04/26/89 SHALL SPLOTCHES (OF OIL) ON ROCKS THROUGHOUT THE INTERTIDAL AREA. 
I 

05/26/89 A FEW STRAY SPLASHES OF MOUSSE NEAR IT. 

06/23/89 LIGHT OR NO OIL LISTED FOR SEGMENT. OCCASIONAL K>USSE PATTIES. NO 
SKETCH. 

06/29/89 ONLY FEW K>USSE SPLATTERS IN FlOOD PlAIN. 

06/29/89 OIL IMMEDIATELY TO EAST OF ESTUARY AREA IN BAND. 
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MAINLAND, 
FOUL BAY 

MAINLAND, FOUL BAY, 

HA002 c 

HA002 

ISLANDS ( SUBSEGMENTS A-D) 

MAINLAND, 
FOUL BAY 

MAINLAND, 
FOUL BAY 

MAINLAND, 
FOUL BAY 

MAINLAND, 
FOUL BAY 

MAINLAND, 
FOUL BAY 

MAINLAND, 

FOUL BAY 

HA002 

MA003 A 

2251015003 

HA003 A 

2251015003 

HA003 A 

2251015003 

MA003 
2251015003 

HA003 

2251015010 

09/13/89 MUSSELS APPEAR DEAD IN MIDDLE TIDE POOL, SOU'ftl END (WAS IMPACTED WITH 
OIL). SE SIDE MODERATELY OILED, FUCUS DOES 
NOT LOOK HEALTHY (WHAT IS NOT DEAD). LIMPETS DEAD. 

05/22/89 ISLANDS IN BIGHT NORTH OF FOUL BAY RECEIVED t«>DERATE TO HEAVY OILING 
IN HITZ-UITZ. ISLAND l1 WEST SIDE HAS 14M 
WIDE OIL BAND WITH LIGHT '1'0 K>DERATE OIL AND K>USSE COHCENTRATION. 
ISLAND 2 1 EAST SIDE HAS K>DERATE '1'0 HEAVY 
OILING > 30 CM PENETRATION. ISLAND 31 NORTH SIDE IS EXTENSIVELY 
OILED (WITH SOMEWHAT LESS OIL ON SOUTH SIDE) 
THROUGHOUT UITZ. ISLAND 4 1 K>DERATELY '1'0 HEAVILY OILED IN PORTIONS OF 
UITZ. 

07/31/91 HEAVY OIL-SATURATION '1'0 24". TREATHEN'l' OCCURRING '1'0 BEACH. 

05/24/89 LARGE SEGMENT. INFO TAKEN FROM SITE "P" DESCRIPTION (WHICH COVERS 
STREAM) • LIGHT CONTINUOUS OIL COATING, 
PENETRATION < SCM HID TO HIGH INTERTIDAL. S'l'ORH BERM K>DERATELY TO 
HEAVILY OILED WITH TAR AND K>USSE AT DEPTH. 
WIDTH OF OILED BEACH IS 16H. HEAVIEST OILING CONSISTS OF K>USSE AND 
TAR DEPOSITS IN CLUMPS UP '1'0 5M LONG. 

09/13/89 OILING N, VL, L. SUPRA- '1'0 HID INTERTIDAL, MAX PENETRATION 15 CH. 
15\ OF WHOLE SEGMENT OILED. STREAM AREA WAS 
NOT SURVEYED. 

10/10/89 ABOVE FOUL BAY, NE TIP OF MAINLAND, K>DERATELY OILED AT THE HIGH TIDE 
HARK. 

01/05/90 "NO OILING VISIBLE". (SEGMENT IN LOG WAS MA001). 

09/13/89 HEAD OF BAY, STREAM BLOCKED. INTERTIDAL SPAWNING, NO OIL EVIDENT. 
SOHE BROWN SHEEN FLOATING IN FOUL BAY. 
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NAKED ISLAND I 
CABIN BAY 

NAKED ISLAND I 
CABIN BAY 

NAKED ISLAND I 
CABIN BAY 

NAKED ISLAND I 
CABIN BAY 

NAKED ISLAND I 
OUTSIDE BAY 

NAKED ISLAND I 
OUTSIDE BAY 

NAKED ISLAND, 
OUTSIDE BAY 

NAKED ISLAND I 
OUTSIDE BAY 

NAKED ISLAND, 
OUTSIDE BAY 

MAINLAND, 
PADDY BAY 

MAINLAND I PADDY BAY I 

NA024 

2224012960 

NA024 

22240129~0 

NA024 

2224012960 

NA024 

NA026 
2224012950 

NA026 
2224012950 

NA026 
2224012950 

NA026 

2224012950 

NA026 

2224012950 

PA001 

2262016010 

PA001 

2262016010 

08/15/89 SKETCH SHOWS "NO OIL NEAR STREAM". TRACE '1'0 NO OIL. LIG}fl' OIL SI«>WN 
SEGMENT IN GENERAL. 

09/11/89 STREAM ON HEAD OF BAY NOT OILED. BEACHES ON SOUTH SHORE OF CABIN BAY 
HAVE STAIN AT HIGH TIDE HARK. 

09/26/89 NO OIL RECORDED FOR STREAM AREA. LIGHT OR VERY LIGHT OIL RECORDED 
ELSEWHERE IN SEGMENT. SHALL PATCHES WITH 
HEAVIER OILING. 

04/02/89 TRANSECT 3. NOT CLEAR WHETHER BY STREAM. "WHOLE SOUTH SHORELINE OF 
CABIN BAY OILED IN 90\ ON 5' SLOPE". 

08/15/89 · PER SKETCH NEAREST OBSERVED OIL IS 2,000FT FROH STREAM. 

09/11/89 NO MENTION OF OILING. 

09/22/89 SAMPLE 89'l'WC256V I NO OIL, AREA H. 

09/23/89 NO OILING DETERMINATION FOR STREAM AREA. VERY LIGHT OIL RECORDED FOR 
ADJACENT AREA. 

04/26/90 NO OIL OR OILED DEBRIS NOTED. APPEARS '1'0 HAVE SELF CLEANED OVER 
WINTER. NO OIL FOUND WITHIN ONE MILE OF STREAM. 

07/19/89 NO OIL WAS SEEN ON THE BANKS OF EITHER FISH STREAM & THE ABSORBENT 
BOOH CROSSING BOTH S'rRE:Atm WERE FREE OF OIL. 
LIGHT OIL 1/3 MILE FROM STREAM - PER SKETCH. 

08/22/89 1-2" WIDE BATifrUB RING AROUND BOULDERS AT t«>UTH OF BAY. BUT STREAM AT 
END OF BAY. 
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SQUIRREL ISLANDS 

MAINLAND I WHALE BAY I 
CLAW PEAK POINT 

MAINLAND, WHALE BAY, 

CLAW PEAK POINT 

MAINLAND I WHALE BAY I 

CLAW PEAK POINT 

MAINLAND, WHALE BAY, 
CLAW PEAK POINT 

MAINLAND I WHALE BAY, 

CLAW PEAK POINT 

MAINLAND, WHALE BAY I 

CLAW PEAK POINT 

MAINLAND, WHALE BAY, 

CLAW PEAK POINT 

MAINLAND I WHALE BAY I 

CLAW PEAK POINT 

SL001 D 

WH003 B 
2262016322 

WH003 8 

2262016~22 

WH003 B 

2262016322 

WH003 B 
2262016322 

WH003 B 

2262016322 

WH003 B 

2262016322 

ijH003 B 

2262016322 

WH003 B 

2262016322 

07/27/89 !«)DERATE OIL I VISIT '1'0 SEGMENT - TREATMENT OCCURRING. 

08/01/89 

09125/89 

04/12/90 

04/27/90 

07/08/90 

08/05/90 

08/08/90 

08/14/90 

NO APPARENT OIL WAS OBSERVED. 

I 

HEAVY OIL - OILED BAND UITZ 6• PENETRATION (WAS WB003). cpVE •A• 
BELOW CLAW PEAK CONTAINS HEAVY OIL. (VIDEO 
960-1074). EGGS IN OILED SEDIMENT (VIDEO 89RLG009V, HETERI 1074-1125). 
OILED BAND AT UPPER INTERTIDAL (1125-1156) 
CONTAINS OVERVIEW. 6• PENETRATION DOCUMENTED ON 1125-1226. SED 
SAMPLES 89TWC278V I VD. 

NO OIL. NOTEa THIS STREAM WAS LATER DISCOVERED '1'0 HAVE AN OILED BAND 
OP 1M WIDE 20H LONG. OIL PRESENT UNDER 
SNOW AT TIHE OF SURVEY. ADDENDUM WRITTEN TO WORK AREA. 

NO OIL. DETERMINATION HADE FROM PRE-ANADSCAT SURVEY. 

SKETCH SHOWS FORMER LOCATION OF AP BANDa 1.5X27H, 3-6CH THICK, ON WEST 
SIDE OF STREAM. EAST SIDE HAD INTERMITTENT 
AP BAND OF SDtiLAR WIDTH. SPORADIC TAR PATTIES WERE PRESENT IN STREAM 
CHANNEL. OIL REMAINING INCLUDED LIGHT OR/OF 
RUNNING 27H LONG ON WEST SIDE AND SOME IN BOULDERS ON EAST SIDE. 

OILING CONSISTS OF COAT ON COBBLE/BOULDERS AND ROCK WITH SOME MODERATE 
SOR WHERE TAR HATS WERE REI«>VED. OILING 
NONE TO LIGHT. SKETCH SHOWS 1-2X60H BAND OF SOR. 

OIL BAND OF GRAVEL IN UITZ. OIL SOAKED WALNUT SIZED GRAVEL OP/OR AND 
TARHAT. OIL OBSERVED ON STREAM BANKS AND IN 
STREAM BED • . ANADR<H>US FISH OBSERVED AT I«>U'nl OF STREAM. SKETCH 
SHOWS 50 . H LONG TAR HAT BAND ON EAST SIDE OF 
STREAM AND 40 H LONG AT WEST SIDE OF STREAM. 

RECOMMENDS FOR REASSESSMENT IN 1991. SHALL AKlUNTS OF SOR AND HOR 
REMAIN. THIS STREAM HAD NOT BEEN SURVEYED ON 
ANADSCAT DUE '1'0 SNOW COVER DURING PRE-ANADSCAT. 
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MAINLAND, WHALE BAY, 

CLAW PEAK POINT 

MAINLAND, WHALE BAY, 

CLAW PEAK POINT 

MAINLAND, WHALE BAY, 
CLAW PEAK POINT 

MAINLAND, WHALE BAY 

(GENERAL) 

(GENERAL) 

WH003 c 

2262016321 

WH003 c 

2262016321 

WH003 c 
2262016321 

WH003 

N/A 

N/A 

08/01/89 NO APPARENT OIL OBSERVED. DUCKS SIGHTED SOMEWHERE ON SEGMENT DURING 
SURVEY. 

09/25/89 TOOK VIDEOS OF (AERIAL) INTERTIDAL (89RLG009V HETERI 1267-1274). 
SAMPLE 89TWC279V. NO OIL FOUND. 

04/12/90 NO OIL OBSERVED. 

01/05/90 "NO OILING VISmLE" (SEGHENTI IN LOG WAS CH020). 

04/04/89 FWS AERIAL SURVEY INDICATES LOONS, GREBES, HARLEQUINS AND HURRELETS 
LESS IMPACTED THAN GOlDENEYE, SCOOTERS, 
MERGANSERS, GULLS. 

05/28/89 TERRY CAMPBELL (D&H) - SMOLT TRAPS IN HERRING BAY, SNUG HARBOR, PORT 
ETCHER, BAY OF ISLES, MCLEOD HARBOR, PRESENTED 
AT SCIENCE MEETING. 

NOTEa This table documents oiling conditions at Harlequin habitat areas. It also reveals the vast amount of areial 
activity as almost every survey report was conducted by landing a helicopter at the llOUth of a stream. 

WPDUCKS.TWC 
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TABLE Sa 



HABITAT• OFFSHORE ROCKS 

ISLAND 

AGULIAK 

CHBNBGA 

CRAP TON 

BVANS 

PLBIADBS 

PBRRY 

SOUIRRBL 

TRBTTBL.RLG 
1 

SBGMENT OILBD 
Y\N 

AG001 y 

CH011 y 

CR004 y 

BV010 y 

PL001 y 

PR002 y 

SL001 y 

Table Ba 

1989 MECHANICAL\MANUAL TREATMENT DISTURBANCE 
SUMMER SEASON 

PRINCE WILLIAM SOUND 

TREAT MONTH MANDAYS MANDAYS TREAT TREAT 
Y\N TOTAL TYPE DAYS 

y JULY 171 171 WASH 16 

y JULY 7 7 HAND 1 

y AUG N\A N\A WASH 13 

y JULY 13 13 HAND 1 

y AUG 29 29 WASH 7 

y AUG 565 565 WASH 51 

y JULY 170 170 WABH 19 

GRAND TOTAL 955 108 

BQUIPMENT 

LCM\MAXI\OMNI\ HI PRESS H20\ 
SKIMMER 

HAND 

FLD\LCH\HIPRESS H20\ 
INCOHPLETB DATA 

HAND 

LCM\OMNI\HAND\FLD\BKIMMBR\ 
HIPRESS H20 

LCM\HAXI\OMNIFLD\SKIMMBR\ 

LCM\OMNI\MAXIPLD\SKIHMBR\ 
HIPRBBB 820\HAND 

N\A•NOT AVAILABLE 



HABITAT• MUSSEL BEDS 

I BLAND BBGIIIMT 

BAIRBRIDGB BAII4 

TOTAL• 

HABITAT• MUBBBL BBDB 

ISLAND 

BVANB 

BVANB 

TOTAL• 

TRBTTBL.RLG 
2 

SBGMBNT 

BV015 

BV015 

1989 MECHANICAL\MANUA~ TREATMENT DISTURBANCE 
SUMMER SEASON 

OILBD TRBAT IIONTR IIANDAYG TREAT TREAT BQUIPIIBNT 
Y\R Y\R TYPE DAYS 
y y AUG 23 RAND 2 LCII\RAND 

23 2 

BUMMER BEASON 

OILBD TRBAT MONTH MANDAYB TREAT TREAT EQUIPMENT 
Y\N Y\N TYPB DAYS 

y y JULY 39 WASH 4 LCM\MAXI\BKIMMER\FLD\HAND\HIPRBBB 
H20 

y y AUG 56 WASH 14 LCM\MAXI\SKIMMER\FLD\ HAND\HIPRBBB 
H20 

95 18 



1989 MECHANICAL\MANUAL TREATMENT DISTURBANCE 
SUMMER SEASON 

HABITAT• BAYS&LAGOONS\POSS.UNTRAPPED STREAM INFLUENCE 

ISLAND SBGMBNT OILBD TREAT MONTH MANDAYS TREAT 
Y\N Y\N TYPE 

DISK DI059 y y JUNB 236 WASH 

DISK DI159 y y JULY 154 WASH 

TOTAL• 390 

I 
SUMMER SEASON 

HABITAT• BAYS&LAGOONS\POSS. UNTRAPPED STREAM INFLUENCE 

ISLAND 

KNIGHT 

TOTAL• 

TRBTTBL.RLG 
3 

SBGMBNT OILBD 
Y\N 

KN500 y 

TRBAT MONTH MANDAYS TREAT 
Y\N TYPE 

y JULY 508 WASH 

509 

TREAT EQUIPMENT 
DAYS 

31 LCM\OMNI\SKIMMBR\FLD\HAND\HIPRESS 
H20\ 

15 LCM\OMNI\SKIMMER\FLD\H AND\HIPRBSS 
H20 I 

46 I 
I 

T.RRAT EQUIPMENT , 
DAYS 

62 LCM\MAXI\OMNI\PLD\HAND\SKIMMBR 
HIPRESS H20 

62 



1989 MECHANICAL\MANUAL TREATMENT DISTURBANCE 

SUMMER SEASON 

HABITAT• BAYS&LAGOONS\POSS.UNTRAPPED STREAM INFLUENCE 

ISLAND SEGMENT 

KNIGHT KN211 

KNIGHT KN211 

TOTAL• 

HABITAT• STREAMS 

ISLAND 

BLBANOR 

TOTAL, 

TRBTTBL.RLG 
4 

SBGMBNT 

BLI52 

OILED TREAT MONTH 
Y\N Y\N 

y y JUNE 
y y AUG 

OILBD TRRAT MONTH 
Y\N Y\N 

y y JUNB 

MANDAYS TREAT TREAT RQUIPMRNT 
TYPE DAYS 

26 HAND 2 LCM\SKIMMRR\HAND 

235 WASH 27 LCM\MAXI\OMNI\HAND\SKIMMBR\FLD\HI-
PRESS H20 

261 29 

SUMMER SEASON 

MANDAYS TREAT TREAT EQUIPMENT 
TYPE DAYS 

662 WASH 73 LCM\MAXI\HAND\FLD\BKIMMER 

662 73 



1989 MECHANICAL\MANUAL TREATMENT DISTURBANCE 

SUMMER SEASON 
HABITAT STREAMS I I 

ISLAND SEGMENT OILED TREAT MONTH MANDAYS TREAT TREAT EQUIPMENT I 
Y\N Y\N TYPE DAYS I 

KNIGHT KN401 y y AUG 76 HAND 1 LCM\HAND 

TOTAL• 76 1 

SPRING SEASON 
HABITAT• BTRBAMB 

ISLAND SBGHBNT OILBD TREAT MONTH MANDAYS TREAT TREAT BQU I PMBNT. I 
Y\N Y\N TREAT DAYS 

BLBANOR BL052 y y MAY 267 WASH 18 LCM\MAXI\FLD\HAND\HIPRE88 H20 
I 

267 18 
I TOTAL• 

FALL SEASON 

HABITAT• BAYS&LAGOONS\POBB.UNTRAPPED STREAM INFLUENCE 

ISLAND SBGMBNT OILED TREAT MONTH MANDAYS TREAT TREAT EQUIPMBNT 
Y\N Y\N TYPE DAYS 

KNIGHT KN211 y y SEPT 526 WASH 50 LCM\MAXI\OMNI\SKIM\PLD\HAND\HIPRBSS 
H20 

TOTAL• 526 50 
) 

TRBTTBL.RLG 



HABITAT• OPFBHORB ROCKS 

ISLAND BEGKBNT OILRD 
Y\N 

1999 MBCHANICAL\MANUAL TRBATMRNT DIBTURBANCB 
FALL BEASON 

TREAT MONTH KANDAY8 TREAT TREAT 
Y\N TYPE DAYS 

BQUIPMINT 

PLRIADBB PL001 y y SEPT 18 WASH 10 LCM\OKNI\FLD\BKIMMER\HIPREBB 

TOTALe 18 10 

DBPIN I TION OP TBRMSe 
LCM •. • ••••..• LANDING CRAPT MBN 
PLD •• • ••••... WATBR PLOOD SYSTBM(USUALLY BIT UP IN SUPRA TIDAL ZONB TO 

RAISB WATBR TABLB OF BRACH AND FLOAT OIL 
HAND • • ••..•.. SCRUBBING OILBD ROCKS WITH POM POK OR ABSORBANT, POLICING 

ARIA FOR OILBD DBBRIS 
MAXI •••••.••• NAMB GIVIN TO BARGB BQUIPPRD WITH PRESBURB PUMPB,BOILBRS,CHBRRY 

PICKBR CRANRB,LONG LBNGTHS OF PRBBSURR HOSB,BXTBNSIVB BOOMS, AND 
A SMALL FLOTILLA OF SKIFFS AND ATTBNDANT WATBR CRAFT 

OMNI •••.••.•• BRLFPROPRLLRD BARGB !QUIPPED WITH MULTIPLE BOILERS, WATER PRESS­
URE PUMPS,AND A LONG JOINTED HYDRAULIC ARM WHICH FEEDS A MUL­
TIPLB BPRAYRR HBAD WITH HOT HIPRESSURB WATER WHICH CAN ARTICULATE 
UP AND DOWN THE OILID BRACH. ALSO CONTAINS BOOMS AND SMALL SKIFFS 

HIPRIBB ••••.. THIS IS A PRIBBURIZED WATER DBLIVERY SYSTEM WHICH CAN BE CARRIED 
H21 ON A VARIITY OF CRAFT PROM LCM'B TO BARGES. IT DELIVBRS PREBBUR­

IZBD .WATRR VIA MULTIPLB HOBBS TO HAND HELD NOZZLES FOR WASHING 
THB BRACH. 

SKIM •••.•...• A SKIMMIR CAN 81 A NUMBBR OP DIFPBRBNT UNITS, BACH OF WHICH IS 
CAPABLE OP PICKING UP OIL PROM THE OCBANS SURFACE, SBRPBRATING 
TRB OIL PROM THB WATBR AND STORING IT IN A RBSBRVOIR. 

TRBTTBL.RLG 
6 

I 
I 

H20 



DEFINITION OF TBRMSt (CONT'D) 

MANDAYS .•.........•.. ONB MAN WORKING AN 8 HOUR DAY 
TRBATMBNTDAYS ........ THB SUMMATION OP ALL. THE INDIVIDUAL PIECES OF EQUIP­

MINT DAYS (OMNI DAY WOULD BE ONE 8 HOUR DAY OF WORK FOR 
THB OKNI BARGB) 

POSS ...... ~ .......... STANDS FOR POSSIBLB 

ALL OP THB DATA PRBSBNTBD IN THB PRBCBEDING TABLES CAME FROM THE USCG SEGMENT FILES AT THBI FBDBRAL 
ONSCINI COORDINATORS OPPICB 4TH FLOOR KBY BANK BUILDING ANCHORAGE ALASKA. 

TRBTTBL.RLG 
7 



TABLE 8b 



Table 8b 

IIUII IUIIUT """" I IUD UUT nun IIAIIDUI IIAIIUU UUT UUT UUPIIUT 
IIIIUMUT TYP! Y\1 Y\1 TOTL "" DAY I 

UIUIIIU IUU MUUH IIDt ' • .. -
CIUIU Clllll IIUIUL 1111 y ' IUMMU Ill Ill van .. Mall\llaii\IKIM\PIIII .,.,.~ 1\tllll 

"'"' 
1111 .... , IIUU!L 1111 y ' IUMMU ... IU VUII II IIAII\11111\IMII\LCM\FLI \PIItl lilt -

IUUU ILIU MUIUL lUI y y IPIINI Ill Ill van II PLI\PIIII lllt\OMII\IKIM -
I LUlU ILIU MUIIIL 1111 y ' IUHHU 771 771 Ulll 14 PLI\PUU 

van 111\IAII\Maii\IMII\IKIM\ 
LCM -

lLUIU ILl II MUSUL lUI y y IUMMU u II MUD a IIUI\LCM 

lUI UTili IIIII IIUIIU lUI y y IUHHU " .. MUD • IIAIII\LCM --· 
IUUITIII UUI IIUU!L 1111 y y IUMIIU ... ... MUD .. IIAII\LCM\11111\11111\P.III 111\Pll 

VAU 

nue nue MUIUL lUI y • 
PUIIUI PLitt MUIUL nn y y IUMMU ... ... MUD It IIAII\PLI\11111\MAII \ 111111\LCM 

VAU PIIU Ut 

IIIII IlT UlU MUitU lUI ' ' IUMMU Ftl Ftl VAlli II LCM\IIAII\IMIII\IIIM\PLI\PIIII 1111 ....... IIUI MllttrL lUI y ' IUMMU I • IIUI ' 1&111\LCM 

IIIII IlT ..... MUIUL Uot ' • 
UTOtiUI Ulll MUII!L lUI ' ' IUMMU Ult 1111 "'"' ... LCM\111111\IIAII\IKIH\IIAIII\FLI\PIIII 

VAlli ... 
UTitiUI LUll MUitrL 1111 ' ' FALL IU Ill MUD II LCII\IIAII\OMIII\11111\IAII\PLI\ 

VAIN Pllll IIU 

MAll LUI II Alii HUIUL lUI ' • 
TOTAL tl11 TOTAL ... 

A"UUTI ..... UYULUOUI y II 
Plltllll UMTIAPPII 

ITI!AM IIIPLUEMCI 
TIT.Itl 

I 



ltll MlCMANICAL\MANUAL TllATMlNT DIITVIIAICI II ~IJMC[ VILLIAM IIUII 

IIUU IIIMUT HUIUT OILU UUT uuu MUDAYI MUUYI nrn TIUT UUIPMUT 
IIIUIMUT TYPI ,,. ,, . TOTL TYPI DAY I 

IIUIIY IU ..... IUULUOOIII ' II 
POISIIL[ UITIAPP[I 

ITIIAM tlrLUIIICI ..... ..... IUUUIOOMI ' • Plttllll UNTIAPPII 
ITIIAM JNrLLUlMCl ..... ..... UYUUIOOMI ' • PIIIIILI UNTIAPPID 
ITIIAM JNrLUIMCI I 

UTIICII UIU UYULUOUI ' ' IUMMU ... ... uu .. IACKIII\rltNTIIt LIAIII\LCM\ 
PIIIIILI UMTIAPPID MHH . MAKI\IKIII\OMII\r l i\PIItl Mat 

ITIIAM IIFLUIMCI VUN 

TOTAL ... TOTAL .. -
I 



1111 M&CII&MIG&L\M&MUAL TB&AJM[MJ RIITUBIAMG& II PIIIG& WILLIAM IQUMI 

uu .. til NUT MAl IT&T IILU nuT lUI Oil MAIItUI MAIIDAU TBUT TBIAT I .. IPMIIIT 
tuUIIMUT TYPl ''" Y\11 TOTL TYPE uu ·- -

lAIIt IUU UYULUOOII ' II 
POSIIIL[ 

UIIUAPPIO 
ITRIAM IMrLUtMCI ·--..... ..... UYULUOOM y II 

rouuu 
unurru 

ITBIAM IIFLUIIICI 

run , .... UYULUOU y II 
POUIIll 
unurru 

ITBIAM IIIFLUIIIC& 

APPLIUTI ..... '"'"ou UUI y II -- -· 
UVLUI ..... '"'"ou UUI y • ·--
IILUU IUU '"'"ou UUI y II -
FLIMUI run '"'"ou BOCU y II ·- ·---
Ullll ..... '"'"ou BOCU y • 
UUI Ultl '"'"ou BOCU y • 

UIIMT ..... '"'"ou BOCU y y ,,., .. • • UIID a MUI\LCM .. _____ 
- ·-- r-· .... ., ..... tHUOU ucu ' II .... ., ..... OHUOU BOCU y ' IUMMU .,. 11\A """ • FLt\PRIII 1121\L CM 

MUMMY MUlti orruou IIOCU ' ' IUMMU "'' 
.,. VUlt I PUU IIU\ LCM -

vuu .. , ""'" IHIMOR[ ucu y • 
TOTAL • TOTAL 7 

~·······-· . 
UUIU Ul!7 ITUAM y II 

·-·· f----... -·- t-·-- --·-··· 
IV Alii ..... IUUM ' ' IUMMU • • II AND I UIID\LCM 

' 
TOTAL • TOTAL • 

UT.UB 

3 



1111 MCCHAMICAL\MAMUAL JB[AJM[MJ QIITUIIAIGI IM PIIIGI KILLIAN IQUIQ 

IIUII ........ , UIIT&T OILU urn UUII MAIIDUI MUUU UUT UUT UUPMUT 
UIUIMIIT TYPI Y\11 Y\11 JOTl TYPI tnt I --

Ill liT IIIII IUUM y y IUMMU • • lAIII • HUI\LCM 

II II IT IIIU IUUM y y IUMMU 1741 1741 lUI 117 ,. ... 111\PLI\IIIM\MAMI\LCM\1&11 
VAlli 

Ill II liT lliUI tUUM ' ' IUMMU I I .... I IUI\LCM 

UUIIT 111171 tUUM y I I 
-· 

run UY PUll ITIUM II I 

VIIALI tn VMitl ITIIUM II II 
,_, -

Vllall UY VIIIU tUUM II II I -
TDTAL 171t TITAl Ul I 

TU,UI 

4 



:FIMITIIM IF TIIMII 

:M,,,,,,,, , ,,,,,,,,,,,,,,,,,LAIDINI CRAFT NlM 
LI,,,,,,,,,, , ,,,,,,,,,,,,,, ,VATIR rlOOO IYIT[M !USUALLY tiT UP IN THE SUPRA TIDAL ZO~l TO lAIII TH! VATER TAIL! VHICH FLOATI TH! OIL At TNI IIACM II VAIH!D, 
III,,,,,,,, , ,,,,,,,,,,,,,,,,ICIUIIIMI IIllO IOCKI VITH POMPOM OR AIIORIAMT, POLICING THl ARIA FOR OILID IIIRII. 
IXI,, , ,,,,, , ,,,,,,,,,,,,,,,,NAMI 11¥11 TO lAIII IOUIPPIO VITM 'llttUil ,UN,I 1 101LIIt,CMIRIY 'ICKII CIAIIt,LONI LINITMI OF PRIIIUII MOll, IITIMIIVI IIOM1 0 AID A tMALL FLITILLA I F 

tKIFFt AND ATT!MDAMT VATER CRAFT. 
~MJ,,,,,,,, , ,,,,,,,,,,,,,,,,t!LFPIOPllllD IARII lOUI,,ID VITM MULTIPLE IOillll, VATER ,RlSSUII ,UMPI, AND A LOMI JOJMTID NYDIAULIC AIM VNICN CAM ARTICULATI U, AND DOVN TMI IlLI I 

IIACM, IT ALSO COMTAIMI lOOMS AMO IMALL SKIFFS. 
IPIIII MII,, , ,,,,,,,,,,,,,,,TMII II A PllltUIIllD VATER DlliY!IY IYSTIN VHICH CAM ll CARillO OM A YAIIITY OF CliFT FIOM LCM'I TO IARIIt, IT IILI¥111 PllttUI III D VlTII VIA 

MULTI,LI MOSII TO HAND MILD MOZILlS FOR VASMING TM! lllCH. 
KIM,,,,,,,,,,,,,,,,,, , ,,,,,,A IKIMMII CAM I! A MUHIII OF DIFFIIIMT UNITt, IACM OF VHICM II CAPAILI OF PICKINI UP OIL FIOM THI OCIANI IUIFACI, IIPIIATJNI TMI OIL FIOM TMI VATII, 

&MD ITOIINI OIL IN A 11111¥011. 
AMITL,,,,,,,,,,,,,, , ,,,,,,,,TILLIMI 1 IPADINI, 01 IAKIMI IY HAMD THE OILED IUIFACI or A llACH TO IXPOil OIL. 
POTVAIM,,,,,,,,,,,,,,,,, , ,,,VAIMINI IPICIFIC INALLIR Allll VITH A ITEAM SPIAYll UNIT. 
IUCNI ...................... TILL Jill U PULlJMI DOVN ITUM IIIIMI VITH A TUCHO UCKHOE. 
VMULU ..................... 4 VHUL DR lVI MONDA TYPE MOTOR liKE PULLING CUTS UIIO TO HAUL IUCKITI OF OILII UUIL TO LCM'I, 
ATTILl .......... """ .... ,.TIL Lilli OF A IUCM VITH THl U,lll TUTH lUI MD A CAHPILLAI · TRACTOR. 
CIAII(,,,,,,,,,,,,,,,,,,,,,,UI[I TO LAND MITACMI OM A I[ACH 

1lLI,,,,,,,,,,,,,,,,,,,,,,,,,l M!LICI,T!I VHICH CAIII!D A IMALL CL!AMUP CllV TO VOIKIITII NOT N!lOIMt LAlli CliVI, 
tANtAYt ...................... O.I MAll VOIKIIII AM I HOUR DAY. 
IIATMINTIAYI,,,,,,,,,,,,,,,,TIII IUMMATIOII tF ALL THI INDIVIDUAL PIECII OF IOUIPMIIIT DAYI IOMIIIDAY VOULt II OMI I MOUI DAY OF VOIK FOI Till OM.I IA.IIl 

·ott.,, ,, ,,,,,,,,,,,,,,,,,,,,ITANDI Fl. POIIIILE 
1\A ... ,,.,, ..... , , , .. , .. , . , , .MOT AVAILAIL! 
"II AT,, .. , .. , .. , .. , .. ,,,, •••• TIIATMIIIT 
' RIAT TYPI,,,,,,,,,,,,,,,,,,,IIMEIALIZlD IIIAKDOVM or TRIATM[IITI INTO VAIN, HAND IMAMUALI, AND MICHANICAL 

ILL tr Till lATA P•ltiMTII IN Till P.ICIIDIIII TAILII CAM! FROM TMI UICI rotC IIQMIMT FILII lN liiCMOIAII, TMI IIPT. OF IIIVIROIIMIIITAL COIIII.YATJIM Ill IPILL I!IPOMII OFFICI IIIMIMT 
'ILII, 1• Tilt ALAliA t!PT. tF FilM AND IAN! MAIITAT !VOl LIIIA.Y FILII IM AMCNOIAI!. 

unt.au 



TABLE Be 



TABLE 8c 

1989 MECHANICAL\MANUAL TREATMENT DISTURBANCE 

SUMMER 

HABITAT: BAYS&LAGOONS\POSS.UNTRAPPED STREAM INFLUENCE 
TREATMENT 

ISLAND SEGMENT MONTH MANDAYS TYPE DAYS EQUIPMENT 

KNIGHT KN115 JUNE 2322 WASH 181 LCM\MAXI\SKIM\L 
FLD\HIPRESS H20 

KNIGHT KN115 JULY 1082 WASH 85 LCM\MAXI\SKIM\ 
FLD\HIPRESS H20 

TOTAL 3404 266 

57 



TABLE 8d 



Table 8d 

lttt MICMAMICAl\MAMUAl TRIATMIMT DIITURtAMCI Ill PIIIICI WILLIAM ltUIID 

nun UIIIIIT IIUIUT TYPE OllU nuT uuu MUDUI MUUU TIIUT TUAT UUIPIIUT ,,. 
''" TOTL TYPI tnt 

Ulllllllll lUlU MUUIL liD ' • 
IUIIIIIIU IUUC Mil tilL IU\IHUOIII IU . ' y IUMMU u .. IIUD • LCM\IIAII0\4VII[[L[I 

CIIIIIU CIIUU IIUIUL liD y ' IUIIIIU • • IIUI • II&IID\4VNIIllll\lCII - -
CIIIIIIIA ClltiU IIUUIL IU y y IUMHU II II IIUI • II&III\LCII\4VIIIILII\II&IIITILl 

CIIIIIIA ClltltC IIUIIL IU y ' UIIMU .. II IIUI ' 11&111\LCM\IVIIIILII\II&IIITILL .... ... ., . MUIUL Ill ' ' tl'lllllt .. II IIUD • II&III\4VHIILII\LCII I IU&Itl ILIU& MUIIIL Ill ' y PALL • I IIUI • 11&111\IVHIILII\LCM 
... --··--- ---- -

IU&IIII ILIIU IIUUIL liD ' ' IPIIIII II II !IUD • IIAIII\4VNIILIII\LCM 

ILUIIII lUlU IIUUtL liD ' y IUIIMU • • NUl • IIAIII\4VIIIILII\LCM -
ILIIIIITtll nuu MUitiL liD y ' IPIIIIII 

f--··--
.. .. ,__ .. II &Ill .. IIAIII\4VHIILII\LCII 

nut nuu IIUUIL IU ' ' IUHHU • • II Alii • IIAIII\4VNII111\LCII 

nan nun IIUUIL IU ' ' IUIIMU .. II NAill • IIAIID\4VNIILII\LCII 

nut IU7., IIUIUL IU ' ' IUIIIIU • • IIUITL J LCII\NUITILL 

nut nt71f IIUIIIL liD y y fALL • • II&IIITL I LCII\NUITI LL 

rLIMIII ruua MUIIIL Ill y y IUHHU II II II Alii ' LCM\II&IID\4VNIILII ---..... , 111111 IIUIUL no ' II 

lUlU IIIUU MUUL IU ' y IPIIIII • I II AMI • IIAIII\4VIIIILII\LCII ..... , UIIU IIUUIL IU ' ' IUMMU Ill ... IIUD .. IAIII\LCII\4VIIIILI I\PIIII 1111\IPIT VAlli 
VUII I 

IIUIIT IIIIUA IIUitiL liD ' ' fALL • • II Alii • IIAIII\4VIIIILII\ltll 

uun ...... MUIUL liD ' ' ., .... II u .... • II&III\4VIIIIlii\LCII 

IIIII IIlT """" IIUIUL liD ' ' IUMMU • • IIAIIITL I LCII\NUDTILL 

UTtiiCIII LUlU IIUUIL liD ' y IIIIIMU • • Ulll • I&MI\4VNIILII\LCM -- ... --
I 

MUIIUIII MUIU IIUIIIL liD y II UTU 117 UUL Ill .. ... ~ . . 
" __ , 

T 



lttl MICKAMICAL\MAMUAL TRIATMIMT lltTURIANCI IM PIIMCI VILLIAM IOUNI 

.... 
IIU .. IUMUT MAll TAT OIL UUT nun MANDAVI MUDAU TUAT TUAT IOUIPMUT 

UIIUMIIT TYPI Y\M ,,. UTL TY" DAY I ... .. -
'"LIUTI ...... IIYIILIIIOMI\UNTRAPPII ITRIAM y y IPRJIII u u MUD II MANI\4VMIILII\LCM 

JNflUINCI POIIIILI 

A"UUTI ...... IAYIILAIOOMI\UMTRAPPID ITRIAM y y IUMMU .. II MUD 1 MAMI\4VKIILII\LCM\IPITVAIM 
IMFLUIMCI POIIIILI VAIN I -- ... , .. __ r--··· 

KUITILL ~LCM '"uun """ IIYIILAIOOMI\UMTRAPPIO ITIIAM y y fAll • • MUOTL I 
IMFLUIMCI POIIJILI 

A,UUTI AIIUA IAYtllAIOOMI\UNTIAPPID ITIIAM y y IUMMU II .. MUDTL .. MAMI\4VMIILII\LCM\MAMITILL 
JMFLUINCI POIIIILI 

-
APPUUTI uuu IAYIILAIOOMI\UMTIAPPIO ITIIAM ' ' IUMMU • • IIUD • MAID\4VMitLII\LCM 

IMFLUIMCI POIIIILI 
·-.... I Jilt IAYIILAIIIMI\UMTRAPPID ITIIAM y ' ., .... I I MUD • MAID\4VMIILII\LCM 

IMflUIMCI POIIIILI 

IIUMY IIY lUlU IAYIILAIOONI\UMTIAPPID ITIIAM ' • JMFLUINCI POIIIILI 
·-·--· - - r---

UIU lUlU IAYIILAIOOMI\UMTIPPID ITIIAM ' ' IUMMU • • MUD I IIUITILL\LCM 
llflUIMCI POIIIILI 

IIIII ...... IAYIILAIIIII\UMTIAPPtl ITIIAM ' y tuMMU • • IIUI • IIAND\4VIII I JII\LCM 
IMfLUIMCI POIIIILI .... .., ...... IAYIILAIIIMI\UITIAPPII ITIIAM ' • llfLLUIMCI POIIIILI .. 

UIIIIT lUI II IAYIILAIIIMI\YMTIAPPII ITIIAM ' ' IUMMU .. II MUD • MAMI\4VMII LI I \LCM\IIITACIII 
llfLUIMCI POIIIILI MICK. .... .., ...... IAYIILAIIOMI\UMTIAPPII ITIIAM ' y IUMMU ll u IIUI • IIAND\4VIIIILII\LCM 
JlflUIMC[ POIIIILI ..... , ...... IAYIILAIOONI\UNTIAPPII ITIEAM ' ' IUMMU 1J 71 MUI .. IIAMI\4VMIELII\LCM\IIAI ITILL\CITTILL 
IMFLUIMCt POIIJILt MICii. 

UTIIUI UlltA IAYIILAIOOMI\UMTIAPPII ITIEAM ' ' IUMMU IU JU IIUI u MAMD\4VMIILII\LCM\IIITACNI 
JMFLUIMCI POIIlllt MICM . 

UTIICMI LUlU IAYIILAIOIMI\UMTIAPPII ITIIAM ' y fALL • • NUl • IIAII\4VMIIL I I\LCM\CATTILL 
IMFLUIMtl PIIIIILI MICH • ..... lUlU IAYIILAIOOII\UMTIAPPIO ITIIAM ' y IUMMU • • IIUI • MAII\4VHIILII\LCM 
IMFLUlMtl POIIIILf - ... ·-f--·--·-·· .. IM.-- - w-• 

TOTAL ... TOTAL . .. 
~l!l!' 

? 



lttt MIC"AIIICAL\MAIIUAL T~lAMTMriiT lltTU~IAIICI IM PRIIICI WILLIAM ttUIII 

ltUII I UNliT UIITn OILU urn nun MUUU MUUU run urn IOUIPMUT 
IIUUIIUT TYPI T\11 Y\11 TOTL TYPI un 

lAIII lUI., UUIUIOOU ' y IUMMU ll ll Ulll • MAIII\.VMr r LIR\LCM 
IITIAPPrD ITIIAN 

llfLUrMtr POIIIILr -
lUll ...... UYULUOOU ' ' IUMMU I I II Alii I IIAIII\4VIIr l lii\Ltll 

tiTRA,PII ITRrAN 
IIFLIIMCI ,lllllll -

PIIIY nnu UYIIUIOOMI y ' IUMIIU ll II IUITL • 1&11\IVIIILII\LCM\I&IDTILL 
.ITIAP,rt ITtrAII I 

llfLUrMCr POIIIILI 

PIIIY ,. .... UYUUIOOMI y ' IUIIIIII u u IIUDTL II IAII\IVIIIILII \ LCII\I&IITILL 
tiTRAPPII ITIIAII 

llfLUIMtl ,IIIIILI 

•un , ..... UUIUIOOIII ' ' fAll ll II IIUITL • 1&11\IVIIIlii\LCM\IIAIITILL 
tiTIIAPPU tUUM 

lllfLUrMtl POIIIILI .. -·-..... , .... c IUIILUOOU ' ' IUMMU • • MUD I IIAII\4VIIIILII\LCII 
.IITRAPPll ITllAM 

IMFLUlMCI POttllll 

TOTAL .. TtUL .. 



1111 MICHAIIltAL\MAIUAL TIIATMINT IIITUIIAIICI IN PIIICI VILLIAM IOUMI 

IIUII IIIMIMT MUIUT OIL TIIUT nun MUDUI MUDUI nuT TIIUT UUIPMIMT 
IIIIIIMIIT TYPI ''" Y\11 TOTAL TYPI UYI 

aPPLIUTI UIIU '"'"'II[ IIICU y ' IUMMU u u NUl II MAMI\4VMIILII\LCM 

APPLIUTI UIIU trruou IOCU y ' IUMMU .. .. MUI u MAII\4VHIILII\LCM 

All LUI AlUlA trrUOIII IIICU ' ' ., .... • • IIUI I IIUD\MILO . -
UILUI UIIU erruou IIICU ' ' IUMMU • • UUTL I IIUITILL\LCM 

anuu ...... trrtHOU IIICU ' ' SPUU • • MUD • MAID\4VMIILII\ LCM 

UILIU ...... lrriNUI IIOUI ' ' IUMMU • • NAill • MAII\4VMitLti\LCM\MA II ITILL 
HAMDTL 

········-- .... - r--- ·--··· .. -~. -----···'""' --- ·-· _ .............. - .... - --- -···· ...... _ .. 

UILIU ...... trrtHOU IOU I ' ' ., ..... • • MUD • MAIII\4VMIILII\LCM -
uuru CUIU '"'"011 IIOCU ' ' IUMMU • • HUDTL I IUITILL\LCM -~---· 
CUfTII CIIIU,I,C erruou IIOCU ' • -- · 
II LiliA IIIIU erruou IOCU ' • 

IYUI UIIU orruou IIOCU ' y IUMMU " " uu • IIAIID\IVHIILII\LCM 
···--·--·------·· .. -- --·· ... -·······---···· ,_,_,_.,. __ . ............. ,. ___ _ . - .... _____ 

lUll lUlU IHIHOI( IIOCU y ' IUMH[II • • MUD • HAMD\IVHIILIII\LCM ·---· ·-----··" ....... _, ____ ......... _ r-·--· .... ._ __ ............ r---···"""""' r--·--.... - ..... -----
PLIMIU PLtll trriHOIII IIICkl r-!- • .... ___ ......... __ .. ____ ... __ ..... -.. -- .... . 
Ulll lUlU DHIHOU UCkl ' II .. 

IIIII UltU OHIIIOU IOCU ' ' IUMMU • • MUD ' HAII\IVMIILIII\LCM -
urn ...... erruou IOU I ' ' lUMMI II • • MUD • HA.I\4VMIILII\LCM 

UIIMT ..... IHIHOU IIOCU ' • 
uun lUll I HI MOll IIOCKI y II 

uun uuu IHUOU IOCU ' ' ., ..... • • !lUI • MAIII\4VMIILII\LCM . -
UIIMT uuu IHIMOIU lOCKS ' ' IUMMU • • UIIOTL ' HUITILl\LCM . _ ....... - ... --
ltVMMY ....... IHIIIIU liCit ' ' IUMHU • • IIAUTL I UUTill\LCM - ·-.. - -··--·····-··- ---- ---

PLIUIIU PUll ,, ... 1[ IIIUI ' II 
·'" 

TOTAL 211 TOTAL 71 

4 



lttl HICHANICll\HlM~Al TRIATHIMT OIITURIAMCI IM PAIMCI VllliAH IOUMD 

IIUII IUHUT UIITU "" OIUD TIIUT tUIOM HUOAYt HAMOUI urn nuT UUIPHUT 
nUUHUT Y\M ,,. TOTl TYPI one 

-·· ---- f--· --·-
PUIY nuu '"'"'u UCKI ., 

' IUHHU .. .. HUO u MAII\.VMIILIR\lCH\MlMITILL 
MUOTL 

-·-
PUU nuu tHIHOU ucu y ' ,.ll .. .. HUD 7 IAII\.VIIILIR\LCH\MAIDTILL 

.. -f----t""- --···-.. ~ UMDTL 
.... ----·· ·---

.. IUIIL ILtllC ., ..... ucu ' ' IUMHU • • MUD t IANI\eVMIILIR\lCH 
·--" ··-- --

...... ll lUlU OHIHOU UCKI ., 
' IUMMU • • HUDTl I HUDTHL\ LCM ..... _ 

MUM lUI VMIUI t"UUI ucu ' ' IUHMU • • NUl • llNI\4VMIIliR\LCH 
VUU IU 

TOTAl Ut TOTAL lt7 

THit It THI TOTAl roR All orrtMORI RKI. IIINIITI 

TITtU.AU . 

5 



··-
I lUll tUMUT IIUIUT DlliD Till AT UUOII MUDAU IIUDAU nuT urn ltul,MUT 

ltiUIMUT TYPI Y\11 T\11 TOTL TYPI uu 

uuru CUI7 IUUMI y II 

ILUIU lUlU ITIIUIII ' ' IPRIMI • • .... • IIAIII\.VIIllLlR\LCM 

ILUIIII lUlU ITUAIII ' ' IUHHU II II IIUDTL • IIUITIU\LCM -
I LUlU ILtJU ITIUIII y ' IPRIMI • • MAll , MAIII\.VIIl l lli\LCM ..... -. 
nut nun IUUMI ' ' IUHHU • • ..... , IAII\IVMII LII\LCM 

UIIIIT ..... ITIIUHI ' II 
·- -··· 

U IUT uuu ITIIUMI ' ' IPIIIIII u .. IIUD • MAII\IVMllLIII\LCM ____ .. 

UIIIIT lUlU ITIIUHt y ' IPUIII • • IIUD I IIAIII\4VIIIILlii\LCH ..... 

IIIII IlT lUlU ITIUHI ' ' IUHMU .. .. MUD • MAIII\4VMliLIII\LCM 

U IIIIT 11114111 tTIIUIIt ' ' SPa! Ill • • II Alii • NUl\ IlL I conn 

IIIII IlT ...... tTIIUHI ' y . tUMMII u u IIUITL II IAII\.VIIllllii \ LCH\MAIIDTILL ..... , ...... tTIIUIII ' ' fALL 14 .. UMDTL • IIAIII\.VIIllLlR\LCM\IIAMITILL 

UIIIIT IIUI ITIIUMI ' • 
vuu IU vuu tTIIUMI • • 
vuu IU VNIU IUUMI II II 

MAUUIII ,. ... tUUM I • II 

'"" .. , 
TOTAL 174 TtUL II .. _____ 

··-



i 

llriiiTIII IP TIIMt1 

LCM •••••••••••••••••••••••••• l&lllll CRAFT MEN 
PLI •••••••••••••••••••••••••• V&TII FLOOD tYtTEH IUIU&LlY liT UP IN THl SUPRA TII&L lOll TO R&llf THf VATII T&lll VHICH PLO&Tt THI Ill &I Til II&CH It VAtiiD. 
N&NI •••••••••••••••••••.••.•• tCIVIIINO OILID IOCKI VITH POH POH OR &ltOIIAHT, POLICING THl All& POR OILED IIIRII. 
H&XI ••••••••••••••••••••••••• N&HI QJY[N TO 1&10[ lOUI''lO VITH 'lttSUR[ PUH,t,IOILIII,CHIRRY PICKER CIANII,LONI LINITHI OP Plllllll NOll, IXTIIIIYI IOOHI, AND A IMALL rLITILLA or 

lllrrt &NO ATTENDANT VATER CRAFT. 
IMNI,,,,,,,.,, ••••••••••••••• IILP,ROPILLII tARSI IOUIPPlD VITH MULTIPlE IOJLIII, VATER 'RIIIURI PUH,I, ANI A LONI ~OINTID MYDIAVLIC AIM VIICK CAN &ITICULATI UP All IIVI Til IILID 

II&CI. IT &liD CONT&INI IOOMI AND IM&ll IKIPPt. 
NIPIItt llt •••••••••••••••••• THII II & PRIIIURillD VATER DILIYIRY tYIT[H VHICH CAN I[ C&IRI[D OM A Y&RIITY tr CI&PT PION LCM'I Tt 1&1111. IT DILIYIII 'IIIIUIIIII V&TII YIA 

HULTIPLI HOIII TO HAND HELD NOlllll POR V&tHINO THE IIACH. 
t•IM ••••••••••••••• ,.,, •••••• A t•IHHII CAN II A MUNIER OP DIPPIRINT UNITt, EACH or VMICK II C&,&ILI OP 'ICKINI U' OIL PROM THI ICIANI IUIP&CI, IIPIIAT I NI TNI IlL PION TNI V&TII, 

&MD ITOIIHO OIL II A IIIIRYOII. 
M&MITL •••••••••••••••• • •••••• TilLIMI, IP&DINI, 01 lAKING IY HAND THf OllfD IURPACf OF & lEACH TO IXPOII OIL. 
IPOTVAIN •••••••••.••••••••••• VAININI IPICIPIC tH&lLIR ARIAI VITH A ITEAM IPRAYIR UNIT. 
NITACHI •••••••••••••••••••••• TILLINI 01 PULLINI OOVN ITOIH IIIMS VITH A TIACKIO IACKHOI. 
4VIIIlll ••••••••••••••••••••• 4 VHIIL DRIYI HONDA TY'I MOTOR liKE 'UlliNI C&RTI VIED TO HAUL IUCKITI or IILID IRAYIL TO LCM'I. 
C&TTILL ••••••••••••••• , ••• , •• TILLIII OP & lEACH VITI THf RIPPEl fifTH IEHIND A CATfPILlAR TRACTOR. 
lCI&III ••• ,,.,,.,, ••••••••• ,.UIID Tt lAID HITACHI ON A lf&CH 
MILt, •••••••••••••••••••••••• & HILICOPTIR VHICH CARRIID A IMAll CLIAMUP ClfV TO VOIKIITII MOT MIIDIMI LAlli CliVI. 
MAIIAYt.,,,,,,,,,,,,,,,,,,,,,OMI M&M VOIKIII AN t NOUI DAY. 
TII&THIITIATI,,,,,,,,,,,,,,,,TMI IUMH&TIOI tr ALL Til IIOIYIDUAL PIICII Or IOUIPHINT DAYI (OHIIDAY VOULD II Ill I MOUI DAY Or VOIK rDI TMI IMII lAIII) 
Pttt ••••••••••••• • ••••••••••• tTAIIt POl POitllll 
1\A•••••••• •• • • •• • •••••••••••NOT AYAilAILI 
TII&T ••••• • •••••••••••••••••• TIIATHIIT 
TIIAT TYPI.,, ••••••• ,, ••••••• IIIIIAllliD IIIAkDOVI or TRIATMIITI INTO VAIN, HAND (HAMUALI, AID MECN&NIC&l 

All tr TMI lATA PRIIIITII IN TMI PIICIIIIMI TAilfl CAHl PROM THI UtCO rotc IIOHIMT Plllt IN AICHOIAII, TNI IIPT. or IIVIIOIMIITAL COIIIIVATIII IlL IPilL IIIPII I I '''ICI IIIMIIT 
rtLII, II Til ALAtk& IIPT. tr rill AND IAHI HAIIT&T lYOI LIIRAaY FILII IN AMCMOaaer. 
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OlriiiTIII lr TfaMtl 

LCM,,,,,,,,,,,,,,,,,,,,,,,,,,LAIDIII CRAFT MIN 
rLt,,,,,,,,,,,,,,,,,,,,,,,,,,VATIR fLOOD SYSTEM (USUALLY t!T UP IN THE SUPRA TIDAL JON! TO RAISE TN! VATia TAIL[ VMICH FLOATS THI OIL At Til IIACH It VASHII, 
HAMI,,,,,,,,,,,,,,,,,,,,,,,,,ICRUIIIIG OILID ROCKS VITH POMPOM OR AltORIANT, POLICINI THE AREA roR OILED D!IRit. 
MAXI.,,,,,,,,,,,,,,,,,,,,,,,.MAMI liVEN TO lARGE !OUIPPID VITH PREtiUR! PUMPS,IOILERt,CH!RRY PICKER CRAMit,LONQ LIMITHt Or PR!ttURI 1011, IITIIIIWI IOOMI, AID A IMALL FLITILLA Of 

IKifFI AND ATTENDANT VATER CRArT. 
IHII,,,,,,,,,,,,,,,,,,,,,,,,,IILrPROPILLIO lARGE EQUIPPED VITH MULTIPLE IOILERI, VATER PRfltURI PUMPI, ANI A LOll ~OINT!D HYDRAULIC ARM VIICI CAN ARTICULATI WP AMI IIVI THI IlLII 

tfACN. IT ALIO coNTAINS oooHt AND tHALL SKirrs. / 
NIPalll III , ,,,,,,,,,,,,,,,,,TNII II A PR[IIURIJ!D VATER DELIVERY SYSTEM VHICH CAN I[ CARRIED ON A WARIETY Of CRAFT rROH LCH'I TO IAal!t. IT IELIVIRI PRIIIURIJ[I VATia YIA 

MULTIPLE NOI[I TO HAND HELD MOJJL[t roR VASHIHG THE lEACH. 
t•IM,,,,,,, , ,,,,,,,,,,,,,,,,,A t•JHHIR CAN I[ A HUHI!R or DlrFlRINT UHITI, lAtH or VHICH II CAPAILE or PICKIII UP OIL rROM THE OCIAMI IURfACI, IIPIRATIMG THI Ill F•IM Til VATI., 

All ITDRIMI OIL IN A RIIIRYOJR, 
HAIITL,,,,, , ,,,,,,,,,,,,,,,,,TJLLIIO, SPADINI, OR RAKINO IY HAND THE OILED SURFACE OF A lEACH TO IXPOII OIL. 
IPOTVAIM,,, , ,,,,,,,,,,,,,,,,,VAIHIMI SPECIFIC SMALLER ARIAS VITH A STEAM SPRAYER UNIT. 
HITACNI,,,,,,,,,,,,,,,,,,,,,,TILLIII OR PULLING DOVN STORM I!RHt VITH A TRACKED IACKHO[. 
4VNIILI.,,,,,,,,,,,,,,,,,,,,,4 VHIIL DRIYI HONDA TYP! MOTOR IlK£ PULLING CARll UlfO TO HAUL lUCkETt or OILIO taAYIL TO LCM'I, 
CATTILL,,,,,,,,,,,,,,,,,,,,,,TILLINI or A ltACH VITI THE RIPPER TEETH lfHIND A CATtPILLAR TRACTOR, 
LCIARI[,,,,,,,,,,,,,,,,,,,,,,UIID TO LAND HITACHI ON A ltACH 
NILO,,,,,,,,,,,,,,,,,,,,, , ,,,A HILICOPT!R VHICH CARRIED A SHALL CLEANUP CREV TO VORKIITII MOT NIIOINI LARIE CRIVt. 
MAMDAYI,,,,,,,,,,,,,,,,,,,,,,OII HAN VORKIMO AM I HOUR DAY, 
TRIAT~IITIAYI.,,,,,,,,,,,,,,,THI SUMMATION Of ALL TH[ INDIVIDUAL PI!Cfl or fOUIPM!NT DATI (OHNIDAY VOULI II OM[ I HOUR DAY OF VORK FOR TNI IHII IARIIJ 
Ptii,,,,,,,,,,,,,,,,,,,,,,,,,ITANDI FOR 'OitiiLI 
-1\A •• ,.,, •• , •••••• , •. ,,,. ,, • ,MOT AVULAIL! 
TRIAT,,,,,,,,,,,,, •• ,,,.,,.,. T.IATMIIIT 
TRIAT TY,I,,.,,,,,,,,,,,,,,,,IINiaALIZID IRIA.DOVN or TRIATHIMTt INTO VAIN, HAND CHANUALJ, AND HICHAMICAL 

ALL tr Till lATA Pl!t!MTII II TNI PIICEIDIMI TAlLIS CAHI FRIH THI UICI rotC t!IHIMT ,ILII IN AMCNOaAII, TNI II,T. lr INYJIIMMIMTAL COIIIaVATIII IlL IPILL RI IPIIII lrriCI IIIMIIT 
rJLII, ta Till ALAIKA DIPT, IF r111 AID IAHI HAIITAT IYOI LIIRART riLlS IN AIICNORAGI. 
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LCM,,,,,,,,,,,,,,,,,,,,,,,,,,LANDIMQ CRArT HIM 
rtt,,,,,,,,,,,,,,,,,,,,,,, ••• VATER rtOOD IYIT(M CUIUAllY SlT UP IN THE SUP~A TIDAl lOH[ TO RAil[ TH[ VATlR TABll WHICH flOATS THE Oil At THl lEACH II VA SHED. 
MANt ••• ,,,,,,,,,,,,,,,,,,,,,,tCRUIIIMQ IIllO ROCKI VITH POMPOM OR AltORIAMT, POLICING TH[ AR[A ro~ Oll[D OliRit . 
MAXI,,,,,,,,,,,,,,,,,,,,,,,,,MAME QIYEM TO IARQ[ IOUIPP[O VITH PRtltU~t PUMPI,IOillRI,CHlRRY PICKlR CRAHll,lOMQ l[MQTHI or PR[tiURt HOI(, tXTtiiiYI IIOMI , AND A tMAll rttTillA or 

tllffl AID ATTENDANT VATER CRAFT. 
DMII,,,,,,,,,,,,,,,,,,,,,,,,,IELrPROPILLII IARII IQUIPPlD VITH MUlTIPLt IOILI~t, VATER PRlttURt PUMPS, AND A lONG JtiNTtD HYDRAULIC ARM VMICH CAM AITICUlATI tP AND IOVI Til IIlii 

IIACM, IT AltO COITAIMI lOOMS AND SMAll tKifft. 
MIPIIIt III,,;,,,,,,,,,,,,,,,TMII II A PttttUtlliD VATER DlliYlRY tYITIM VHICH CAM II CARRIED OM A VARIETY or CRArT FIOM ltM'I TO IAtllt. IT tlliYitl PRtttttiZII VATII YIA 

MUlTIPlE MOttl TO NAND HtlD NOZZlll roR VAtHINt TNt ltACH. 
IKIM,,,,,,,,,,,,,,,,,,,,,,,,,A IKIMMit CAM II A MUMIIR Of DIFriRIMT tMITI, IACH Or VHICH It CAPilli Of PICKIMI UP Ill rROM THE ICEANt IUIFACE, tiPIIATIIt TMI Ill filM TMI VATit, 

AMI ITORIMI Oil IM A ttttRYOI~. 
MAMITL.,,.~ •••• ,,,,,,,,,,,,,,TilliNI, tPADIMI, IR ~AKINS IY HAND THE OilED tU~FAtl or A lEACH TO tXPOtt Oil. 
SPITVAIM,,,,,,,,,,,,,,,,,,,,,VAIHINI tPICifiC tMAlltt AREAl VITH A ITEAM SPRATtt UNIT. 
HJTACMI,,,,,,,,,,,,,,,,,,,,,,TilliMI It PULLIMI DOVM tTORM ltRMt VITH A TtACKtD IACKHOt. 
4VM11Lit,,,,,,,,,,,,,,,,,,,,.4 VHEIL DRIYI MOMOA TTPI MOTOI 1111 PULLIMI CAITt USlO TO HAUL lUCKETt Of Olltl QIAYtl TO lCM't, 
tATTilL,,.,,,,,,,,,,,,,,,,,,,TilliMI Of A IIACM VITH TNt tiPPER TIITN ltMIMO A CATtPillAR TIACTOR. 
ltiAtii.,,,,,,,,,,,,,,,,,,,,,UttD Tl lAMO HITACHI OM A IIACH 
HELD,,,,,,,,,,,,,,,,,,,,,,,,,A MELICOPT[t VHICH CAIRIII A tMAll CLEANUP CttV TO VOIKIITit MOT MllOINO LARQ[ CRlVS, 
MAMIAYt.,,,,,,,,,,,,,,,,,,,,,OMt HAM VOIKIMI AM I MOUI DAY. 
TIIATMlMTIAYt •• ,,,,,,,,,,,,,,TMI IUMMATIOM IF All TMl IMIIYIDUAL PllClt If tOUI,MfMT DAYS COM.IDAY VOULD II OMt I MOUI DAY or VORK FOR TN[ OMMI tAIIII 
POti.,,,,,,,,,,,,,,,,,,,,,,,,ITAMDt rt• Ptttlllt 
M\A.,,,,,,,,,,,,,~ ••••••••••• MOT AYAilAill 
T.IAT,,, , ,,,,,,,,,,,, •••••••• T.IATMIIT 
t•raT TYPI,,,,,,,,,,,,,,,,,,,IIMIIAliJII IIIAKIOVI tr TIIATMEMTI I•To VAIM, MAMD CMAMUALI, AMD MlCMAMICAL 

Aller TMI tAT& Pltii.TtD IM TMI r•ICIItiMI TAILII CAM( ftOM TMI UICI POIC IIIMEMT rlllt IM AMCMORAil, TNt DEPT. or IMYIIOMMIMTAl COMII.YATIO• tiL IPill RIIPIIII trriCI IIIMIMT 
fiLII, tt TMI AlAtkA I!PT, If filM AMI IAMI HAIITAT IYOt LIIRAIY fiLII IM AMCMDRAII. 
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Table 9b 

Inipol Video Tapes at OSPIC Library, Anchorage 

The following is a listing of some of 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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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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TABLE 10a 

HELICOPTER DISTURBANCE DURING PRE-ANADSCAT STREAM SURVEYS 1990 

SEGMENT 

CH001A 

CH002B 

EL015A 

EL052B 

EV070G 

GR103A 

IN031A 

KN103A 

14A 

KN201A 

KN205B 

KN211E 

KN213B 

KN401B 

KN500A 

KN500B 

KN602B 

KN701A 

KN704A 

. WH003B 

WH003C 

CATALOG # 

2262016280 

2262016180 

2261016906 

2261016902 

2264016509 

2272017880 

2261016916 

2261016922 

2263016865 

2263016872 

2263016860 

2261016875 

2263016853 

2263016820 

2261016992 

2261016992 

2264016851 

2263016840 

2263016844 

2262016322 

2262016321 

3LES\PREANAD2.TWC 

LOCATION DATE 

Chenega Island, north tip 04/13/90 

Chenega Island, north tip 04/13/90 

Eleanor Island, Upper Passage 04/13/90 

Eleanor Island, Northwest Bay 04/13/90 

Evans Island, Guguak Cove 04/11/90 

Green Island, Gibbon Anchorage 04/12/90 

Ingot Island, Foul Passage 04/13/90 

Knight Island, Louis Bay 04/12/90 

Knight Island, Bay of Isles, South Arm 04/12/90 

Knight Island, Bay of Isles, West Arm 04/12/90 

Knight Island, Bay of Isles, South Arm 04/12/90 

Knight Island, North From Bay of Isles 04/12/90 

Knight Island, Rua Cove 04/12/90 

Knight Island, Snug Harbor 04/12/90 

Knight Island, northwest tip 04/12/90 

Knight Island, northwest side 04/12/90 

Knight Island, Mummy Bay 04/12/90 

Knight Island, Marsha Bay 04/13/90 

Knight Island, Marsha Bay 04/11/90 

Mainland, Whale Bay, Claw Peak Point 04/12/90 

Mainland, Whale Bay, Claw Peak Point 04/12/90 
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SEGMENT 

CH001A 

CH002B 

EL015A 

EL052B 

EV070G 

GR103A 

IN031A 

KN103A 

v 106E 

_A132B 

KN134A 

KN201A 

KN205B 

KN211E 

KN213B 

KN401B 

KN500A 

KN500B 

KN602B 

KN701B 

KN704A 

,.tA026A 

TABLE 10b 

HELICOPTER SURVEYS DURING ANADSCAT STREAM SURVEYS 1990 
DISTURBANCE DATA 

CATALOGE # 

2262016280 

2262016180 

2261016906 

2261016902 

2264016509 

2272017880 

2261016916 

2261016922 

2261016890 

2261016982 

2263016865 

2263016872 

2263016860 

2261016875 

2263016853 

2263016820 

2261016992 

2261016996 

2264016851 

2263016840 

2263016844 

2224012950 

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, Louis Bay 

Knight Island, Louis Bay 

Knight Island, Herring Bay, west side 

Knight Island, Ba~ 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 

Naked Island, OUtside bay 

. .dLES \ ANADFNL . TWC 

04/25/90 

04/26/90 

04/23/90 

04/24/90 

04/21/90 

04/23/90 

04/24/90 

04/21/90 

04/27/90 

04/21/90 

04/22/90 

04/22/90 

04/27/90 

04/22/90 

04/27/90 

04/27/90 

04/21/90 

04/24/90 

04/27/90 

04/27/90 

04/27/90 

04/26/90 
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HELICOPTER DISTURBANCE DURING MAYSAP STREAM SURVEYS 1991 

SEGMENT CATALOG # LOCATION DATE 

CH002B 2262016180 Chenega Island, north tip 05/05/91 

EL052B 2261016902 Eleanor Island, Northwest Bay 04/27/91 

GR103A 2272017880 Green Island, Gibbon Anchorage 04/26/91 

KN103A 2261016922 Knight Island, Louis Bay, 05/01/91 

KN132B 2261016982 Knight Island, Herring Bay, west side 05/01/91 

KN134A 2263016865 Knight Island, Bay of Isles, South Arm 05/13/91 

KN211E 2261016875 Knight Island, North from Bay of Isles 05/01/91 

3B 2263016853 Knight Island, Rua cove 05/13/91 

KN401B 2263016820 Knight Island, Snug Harbor 04/26/91 

KN500A 2261016992 Knight Island, northwest tip 04/30/91 

KN500B 2261016996 Knight Island, northwest side 04/30/91 

KN701B 2263016840 Knight Island, Marsha Bay 05/05/91 

NOTE: HELICOPTER DISTURBANCE OCCURED DURING A CRITICAL TIME PERIOD 
WHERE HARLEQUIN DUCKS ARE PAIRING AND PROSPECTING FOR NESTING AREAS. 

TABLES\MAYSAP.TWC 
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~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 IS. 
ELRINGTON IS. 
ELRINGTON IS. 
ELRINGTON IS. 
ELEANOR ISLAND 
SHELTER BAY 

SHELTER BAY 
EVANS ISLAND 
E' - ~ ISLAND 
l ISLAND 
E\i nr4 S ISLAND 
GUGUAK COVE 
EVANS ISLAND 
EVANS ISLAND 
EVANS P0INT 
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 "'BAY 
1 CHE IS. 
SL.tlt.iPY BAY 
LATOUCHE IS. 
WHALE BAY 

SEGMENT 

BA002A 
BP004 
CH001A 
CH002A 
CH009A 
CH014A 
CH016A 
CH020A 
CH900A 
CU001B 
CU013 
CU014A 
CU017 
CR008A 
ER005A 
ER006A 
ER007A 
EL052B 
EV025A 

EV027A 
EV017A 
EV017A 
EV014A 
EV070H 
EV070G 
EV070F 
EV071B 
EV003A 
EV012A 
FL004A 
GR007 
GR103A 
IN031 
KN211E 
KN115A 
KN005B 
KN201A 
KN205B 
KN401B 
KN701B 

KN134 
KN500A&B 
KN103A 
KN129A&B 
KN132B 
KN213A 
KN604 
LA015C 
LA018A 
LA021A 
WH003B 

TABLE.NEW/FISHCNT.TWC 

TABLE 10d 

DISTURBANCE DATA 
ADF&G HELICOPTER SAU!ON 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 
226-20-16200 
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 
226-40-16590 
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, 10/5 
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, 8/21, 8/24, 8/26 
8/28, 9/6 
7/29, 8/4, 8/14, 
7/21, 7/31, 8/5, 
8/5, 8/14, 8/21, 
7/21, 8/2, 8/14, 
8/3, 8/24, 8/29 

8/21, 
8/14, 
8/26, 
8121, 

8/3, 8/24, 8/29, 9/4 
8/14, 8/21, 8/24, 8/29 

8/24, 
8/21, 
8/29 
8/26, 

8/26, 9/4, 9/6 
8/26, 8/29 

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 1 7/281 7/311 8/2 t 8/3 1 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, 917 
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 
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TABLE 10e 
AIRCRAFT DISTURBANCE 

SPRING EAGLE NEST SURVEYS CONDUCTED BY HELICOPTER 
IN PRINCE WILLIAM SOUND BY USFWS* 

LOCATION SEGMENT DATE 

APPLEGATE ISLAND AE004A 6/1/91 
APPLEGATE ISLAND AE005A 6/1/91 
APPLEGATE ISLAND AE005B 6/1/91 
APPLEGATE ISLAND AE009A 6/2/91 
APPLEGATE ISLAND AE009B 6/2/91 
BAINBRIDGE ISLAND BA002A 6/8/91 
BAINBRIDGE ISLAND BA006C 6/8/91 
BAINBRIDGE ISLAND BA007A 6/8/91 
BAINBRIDGE ISLAND BA008A 6/8/91 
BLOCK ISLAND BL012A 6/1/91 
POINT COUNTESS BP004A 6/2/91 
CHENEGA ISLAND CH002B 6/8/91 
CHENEGA ISLAND CH010C 6/8/91 
JUNCTION ISLAND CH011A 6/8/91 
CHENEGA ISLAND CH012A 6 / 8/91 
CHENEGA ISLAND CH013A 6/8/91 
CRAFTON ISLAND CR004A 6/2/91 
CRAFTON ISLAND CR004B 6/2/91 
CULROSS ISLAND CU001A 6/5/91 
CULROSS ISLAND CU011A 6/1/91 
CULROSS ISLAND CU014A 6/1/91 
DANGER ISLAND DA001A 6/8 / 91 
DELENIA ISLAND DE001A 6/8/91 
DISK ISLAND DI062A 6/1/91 
DISK ISLAND DI067A 6/5/91 
ESHAMY BAY EB011A 6/1/91 
ELEANOR ISLAND EL010A 6/1 / 91 
ELEANOR ISLAND EL011A 6/1/91 
ELEANOR ISLAND EL013A 6/1/91 
ELEANOR ISLAND EL015A 6/5/91 
NORTHWEST BAY EL052B 6/5/91 
NORTHWEST BAY EL053B 6/5/91 
NORTHWEST BAY EL054A 6/5/91 
NORTHWEST BAY EL057A 6/5/91 
NORTHWEST BAY EL058B&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 EL109A 6/8/91 
ELRINGTON ISLAND ER002A 6/8/91 
ELRINGTON ISLAND ER007A 6/8/91 
ELRINGTON ISLAND ER009A 6/8/91 
ELRINGTON ISLAND ER011A 6/2/91 
ELRINGTON ISLAND ER012B 6/2/91 
ELRINGTON ISLAND ER020A,B&C 6/5/91 

1 



TABLE 10e cont. 
J 

LOCATION SEGMENT DATE 

EVANS POINT EV003A 6/8/91 
EVANS ISLAND EV012A 6/8/91 
EVANS ISLAND EV014A 6/8/91 
SHELTER COVE EV017A 6/8/91 
SHELTER COVE EV021A 6/1/91 
SHELTER COVE EV023A 6/1/91 
SHELTER COVE EV024A 6/1/91 
SHELTER COVE EV025A 6/1/91 
EVANS ISLAND EV037A 6/1/91 
BISHOP ROCK EV039A 6/1/91 
EVANS ISLAND EV050C 6/2/91 
SAWMILL BAY EV051A 6/2/91 
BETTLES ISLAND EV053B&D 6/8/91 
BETTLES ISLAND EV054A 6/8/91 
SQUIRREL ISLAND EV066A 6/2/91 
GUGUAK COVE EV070E 6/8/91 
GUGUAK COVE EV070G 6/8/91 
EVANS ISLAND EV071 6/2/91 
FLEMMING ISLAND FL004A&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. IN031B 6/1/91 
FOUL PASSAGE IN032A 6/8/91 
FOUL PASSAGE IN033A 6/1/91 
BAY OF ISLES KN004A 6/2/91 
BAY OF ISLES KN006A&B 6/8/91 
BAY OF ISLES KN015A 6/2/91 
BAY OF ISLES KN016A 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 

2 



TABLE 10e cont . 

LOCATION SEGMENT DATE 

LOGJAM BAY KN211B&F 6/8/91 
RUA COVE KN213~&C 6/1/91 
HERRING POINT KN300A 6/1/91 
SNUG HARBOR KN400A 6/2/91 
SNUG HARBOR STREAM KN401A&B 6/1/91 
SNUG HARBOR KN403A 6/2/91 
POINT HELEN KN404A 6/8/91 
POINT HELEN KN405A 6/2/91 
SNUG HARBOR KN408A 6/8/91 
HERRING POINT KN500A&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 LA015A,B,C,D,E 6/1/91 
SLEEPY BAY LA017A 6/1/91 
SLEEPY BAY LA018A 6/1/91 
SLEEPY BAY LA019A 6/1/91 
SLEEPY BAY LA020B,C&D 6/1/91 
LATOUCHE ISLAND LA021A 6/1/91 
LATOUCHE ISLAND LA023A 6/8/91 
LATOUCHE ISLAND LA024A 6/8/91 
LATOUCHE ISLAND LA025B 6/8/91 
CHICKEN ISLAND LA033A 6/5/91 
HORSESHOE BAY LA036A 6/1/91 
MONTGOMERY BAY LA039A 6/8/91 
LONE ISLAND LN006A 6/1/91 
LITTLE SMITH ISLAND LS060A 6/5/91 
FOUL BAY MA002A 6/8/91 
MAIN BAY ENTRANCE MA005A 6/8/91 
MONTAGUE ISLAND MN002A 6/8/91 
MUMMY I SA LAND MU001B 6/8/91 
PERRY ISLAND, DUCK PT. PR002A 6/1/91 
SOUTH BAY PR003B&C 6/1/91 
PERRY ISLAND PROOSA,B&C 6/8/91 
POINT MEARS PR016A 6/1/91 
SQUIRREL ISLAND SL001B 6/8/91 
SMITH ISLAND SM006B 6/1/91 

NOTE: This survey also took place in the spring of 1990 and 
included many more sites. Surveys were conducted by 
hovering a helicopter over Eagle Nests in order to 
observe eggs inside. Data for 1989 and 1990 Eagle 
surveys is unavailable. Many of these sites are also 
Harlequin Duck habitat. 

TOM\TABLES\EAGLE.TWC 
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TABLE 11a 

FRY DIGS CONDUCTED IN PRINCE WILLIAM SOUND OIL SPILL AREA 1989 & 1990' 

DATE LOCATION ALASKA SEGMENT NO. ID NO. COMMENTS I 
CATALOG # I 

3/31/89 TOTEMOFF CREEK 226-20-16210 NO SEGMENT 
I 

# 621 PROBABLE BREEDING 
CHENEGA ISLAND AREA I 

I 
I 

4/16/89 II II II II II 
I 

I 

10/2/89 II II II II II I 
I 

I 

3/22/90 II II II II II 

I 
9/28/90 II II II II II 

I 
3/31/89 ERB CREEK 226-20-16040 EW001B 604 PROBABLE BRE&piNG 

EWAN BAY AREA I 

I 

4/16/89 II II II II II I 
I 
I 

10/2/89 II II II II II 

I 

3/22/90 II II II II II I 

10/29/90 II II · II II II I 
I 

4/1/89 CLAW CREEK 226-20-16320 WH003 632 PROBABLE BREEpiNG 
WHALE BAY & MOLTING A~EA 

4/17/89 II " " II II 

10/4/89 " II " II " 
3/28/90 " " " " " 

1 



DATE LOCATION ALASKA SEGMENT NO. ID NO. COMMENTS 
CATALOG # 

I 

10/14/90 " " " " " ' 

4/1/89 HAYDEN CREEK 226-40-16770 LA035 677 PROBABLE BREEDING 
LA TOUCHE ISLAND AREA 

I 

4/18/89 " II " II II 
I 

10/10/89 II II II II II I 
3/19/90 II II II II II I 

I 

10/12/90 II II II II II 

I 

4/4/89 HOGAN CREEK 226-30-16820 KN411 682 PROBABLE BREEDING 
HOBGAN BAY AREA 

4/21/89 II II II II " I 

10/11/89 II II II II II 

3/27/90 II II II II II 

10/13/90 II II " II II I 

I 
4/3/89 SNUG HARBOR 226-30-16820 KN201 682 PROBABLE BREEDING 

KNIGHT ISLAND AREA & NET SITE 

4/21/89 II II II II II 

9/29/89 II II II II II 

3/19/90 II II II II II 

10/16/90 II I. II II II 

2 



DATE LOCATION ALASKA SEGMENT NO. ID NO. COMMENTS 
CATALOG # 

4/3/89 HERRING CREEK 226-20-16980 KN132 692 PROBABLE BREEDING 
HERRING BAY AREA 

4/19/89 II II II II II I 
3/30/89 II II II II II 

9/30/90 II II II II II 

4/4/89 MARSHA BAY 226-30-16840 KN701 684 PROBABLE BREEDING 
AREA 

4/3/89 BAY OF ISLES 226-30-16870 KN201 687 PROBABLE BREEDING 
I 

AREA & NET SITE 

4/2/89 MACLEOD CREEK 227-10-17070 NONE 707 PROBABLE BREEDING 
MONTEGUE !SAND AREA 

4/15/89 LOOMIS CREEK 225-30-15060 EB002 506 PROBABLE BREEDING 
ESHAMY BAY AREA 

9/30/89 II II II II II I 
3/30/99 II II II II II 

9/30/90 II II II II II I 

4/18/89 BRIZGALOFF CREEK 226-20-16230 NONE 623 PROBABLE BREEDING 
CHENEGA ISLAND AREA & NET SITE 

10/3/89 II II II II II 

4/11/90 II II II II II 

9/27/90 II II II II II 

4/16/89 BAINBRIDGE CREEK 226-20-16300 WH504 630 PROBABLE BREEDING 
W.ARM WHALE BAY AREA & NET SITE 

3 



L \._/· · 
~ 

DATE LOCATION ALASKA SEGMENT NO. ID NO. COMMENTS 
CATALOG # 

10/3/89 " " " " " 
4/11/90 " !' " " " II 

I 

10/14/90 II II " " II 

4/17/89 
.' 

PROBABLE ' BREEDING POINT COUNTESS 226-20-16392 BP004 637 
AREA 

10/4/89 " " II II I II 

3/21/90 II II " .. II 

10/3/90 II II II II " I 
I 

10/5/89 HAVERSON CREEK 226-40-16561 EV007 656 PROBABLE BREEDING 
AREA 

4/26/90 II .. " " " I 
10/15/90 " .. " " " I 

4/1/89 SHELTER BAY 226-40-16610 EV027 663 PROBABLE BRE~DING 
AREA 

10/9/89 " " II " " 
3/27/90 II II " " " 
10/13/90 II II II II " 
10/9/89 SLEEPY BAY 226-40-16780 LA018 678 PROBABLE BREEDING 

AREA 

3/19/90 II II " II II 

: 
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DATE 
I 

LOCATION ALASKA SEGMENT NO. ID NO. COMMENTS 
CATALOG # 

I 

10/3/90 II II II II 
I 

II 
I 

4/19/89 CATHEAD BAY 226-20-16990 KN575 699 PROBABLE BREEDING 
DRIER BAY AREA I 

10/1/89 II II II II II 

3/30/90 II II II II II I 

' 

10/1/90 II II II II II 
I 

4/19/89 
I 

PORT AUDRY 226-20-16950 KN575 695 PROBABLE BREEDING 
I 

DRIER BAY AREA I 

10-1-89 II II II II II I 
I 

3/29/90 II II II II II 

9/29/90 II II II II II I 
I 

4/19/89 JUNCTION CREEK 226-20-16180 CH002 
I 

618 PROBABLE BREEDING 
' OR JACKSON CREEK AREA 
I CHENEGA ISLAND 

10/2/89 II II II II II I 

3/29/90 II II "II II II 
I 

9/28/90 II II II II II 

9/30/89 CHENEGA CREEK 226-20-16280 CH001 628 PROBABLE BREEDING 
CHENEGA ISLAND AREA 

3/29/90 II " II II 

9/29/90 II " " II II 

5 
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DATE LOCATION ALASKA SEGMENT NO. ID NO. COMMENTS 
CATALOG # 

4/18/89 FALLS CREEK 226-40-16730 LA039 673 PROBABLE BREEDING 
LATOUCHE ISLAND AREA I 

10/10/89 II II II II II 

3/20/90 II II II II II 

10/12/90 II II II II II 

4/20/90 THUMB BAY 226-40-16807 KN604 680 PROBABLE BREEDING 
KNIGHT ISLAND AREA 

TOM/PRINT.TWC/FRYDIG.TWC 
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Table 11b 

AGENCY STREAM MONITORING ACTIVITIES 

ADULT SA!lotON WEIR SITES IN OILED AREAS 
OF PRINCE WILLIAM SOUND 

LOCATION SEGMENT NO. I.IU. AK. STREAM CATATLOG # 

HERRING CR. KN132 692 ASC 226-10-16982 

TOTEMOFF CR. NONE 621 ASC 226-20-16210 

CATHEAD CR. KN575 699 ASC 226-20-16990 

JACKPOT CR. NONE 609 ASC 226-20-16080 

ESHAMY BAY NONE 511 ASC 225-30-15110 

LOOMIS CR. EB002 506 ASC 225-30-15060 

GREEN ISLAND GR103 788 ASC 227-20-17880 
CREEK 

(Green Island Creek has both juvenile and adult salmon ,weirs with 
similar timing to above CF weirs but is sponsored by a completely 
different ADF&G sport fish study) 

NOTE* a) Both adult and juvenile salmon weirs obstruct each 
stream area bank to bank in upper intertidal areas. 

b) Juvenile salmon weirs operate 
mid-June. Adult salmon weirs 
June through late September. 
for adult weirs are currently 

from early April through 
operate from early 
Exact operational dates 
unavailable. 

c) Crews of 2 to 6 people occupy each wier camp. 
Operation of outboards, generators, chainsaws etc. 
in the vicinity is a standard routine. Also each camp 
has a regular schedule of mail planes (on floats) 
and supply ships. 
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Table 11c 

AGENCY STREAM MONITORING ACTIVITIES 

WIER SITES FOR OUTMIGRANT JUVENILE SALMON CODED WIRE TAG 
STUDY IN OILED AREAS OF PRINCE WILLIAM SOUND 1990 

POTENTIAL HARLEQUIN DUCK BREEDING STREAMS 

LOCATION DATES SEGMENT CATALOG NO. ID 

CATHEAD BAY, 4/18 KN575 226-20-16990 699 
DRIER BAY to 

5/25 

O'BRIEN CREEK, 4/22 to EV500 226-40-16665 666 
SAWMILL BAY 5/26 

TOTEMOFF CREEK, 4/17 to NONE 226-20-16210 621 
CHENEGA ISLAND 5/24 

HAYDEN CREEK, 4/13 to LA035 226-40-16770 677 
WILSON BAY 6/3 

LOOMIS CREEK, 4/18 to EB002 225-30-15060 506 
ESHAMY BAY 6/1 

ESHAMY CREEK, 4/4 to NONE 225-30-15110 511 
ESHAMY BAY 6/25 

JACKPOT BAY 4/14 to NONE 226-20-16080 608 
6/1 

HERRING CREEK, 4/15 to KN132 226-10-16982 692 
HERRING BAY 6/15 
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Table 11d 

AGENCY STREAM MONITORING ACTIVITIES 

WALKING FISH COUNT SURVEYS CONDUCTED AT 
PQTENTIAL HARLEQUIN BREEDING STREAMS 

IN CONJUNCTION WITH WEIR SITE OPERATIONS 1990 

LOCATION 

PADDY BAY 
EWAN BAY 
ERB CREEK 
JACKPOT BAY 
JACKPOT BAY 
JACKPOT BAY 
JACKPOT BAY 
JACKPOT BAY 
TOTEMOFF CR. 
BRIZGALOFF CR. 
PORT AUDRY 
CATHEAD BAY 
CHENEGA CREEK 
JUNCTION CREEK 
MALLARD BAY 
BARNES COVE 
LOUIS BAY 
LOWER PASSAGE 
BAY OF ISLES 
HERRING BAY 
POINT COUNTESS 

SEGMENT 

PA001 
EW001 
EW900 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
KN575 
KN575 
CH001 
CH002 
KN575 
KN575 
KN5002 
KN103 
KN103 
KN129 
BP004 

601 
602 
604 
606 
610 
613 
611 
612 
621 

. 623 
695 
699 
628 
618 
698 
697 
689 
692 
687 
697 
637 

AK. STREAM CATALOG 

ASC 226-20-16010 
ASC 226-20-16020 
ASC 226-20-16040 
ASC 226-20-16060 
ASC 226-20-16100 
ASC 226-20-16130 
ASC 226-20-16110 
ASC 226-20-16120 
ASC 226-20-16210 
ASC 226-20-16230 
ASC 226-20-16950 
ASC 226-20-16990 
ASC 226-20-16280 
ASC 226-20-16180 
ASC 226-20-16980 
ASC 226-20-16970 
ASC 226-10-16890 
ASC 226-10-16922 
ASC 226-30-16870 
ASC 226-10-16975 
ASC 226-40-16392 

NOTE: This list of streams surveyed is incomplete since 1991 
data is not yet available. The streams listed were surveyed by 
ADF&G personnel employed at weir sites. Salmon counts were 
conducted regularly during the operation of the weir. The 1991 
study plan included several new weir sites with ground surveys of 
many more anadromous streams planned in the oil spill area. 
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Table 12 

OIL CONTAMINATION IN PWS MUSSEL ~EDS DOCUMENT~D AN~ DESCRIBED 
IN JOINT AGENCY OIL SPILL CLEAN UP & RESPONSE SURVEYS 

L ~ SEGMENT SURVEY ~ COMMENTS 

APPIJEGATE AE001 SCAT 4/25/89 OILED MUSSEL BEDS 

APPLEGATE AE005 SCAT 5/3/89 OILED MUSSEL BEDS 

APPLEGATE AE004B SSAT 4/21/90 DENSE OILED MUSSEL BEDS 

APPLEGATE AE005C SSAT 5/3/90 OIL COVERED DENSE MUSSEL BEDS 
7 HARLEQUINS SIGHTED 

APPLEGATE AE005B ASAP 8/22/90 DENSE OILED MUSSEL BEDS 

AGULIAK IS. AG009A&B SSAT 4/2/90 DENSE OILED MUSSEL BEDS 

AGULIAK IS. AG009A MAY SAP 5/4/91 DENSE OILED MUSSEL BEDS 

AGULIAK IS. AG001A MAY SAP 5/4/91 DENSE OILED MUSSEL BEDS 

CHENEGA IS. CH009 SCAT 7/8/89 OILED MUSSEL BEDS 

CHENEGA IS. CH007 SCAT 7/15/89 DENSE MUSSEL BEDS 

CHENEGA IS. CH010B MAY SAP 5/1/91 OILED MUSSEL BEDS 

c- ISLAND CL001A SSAT 4/23/90 DENSE OILED MUSSEL BEDS 
3 HARLEQUINS SIGHTED 

CULROSS IS. CU001 SCAT 7/15/89 OILED DENSE MUSSEL BEDS 

CULROSS IS. CU005 SCAT 5/28/89 DENSE MUSSEL BEDS 

CULROSS IS. CU006 SCAT 8/21/89 DENSE MUSSEL BEDS 

CULROSS IS. CU011 SCAT 8/17/89 DENSE MUSSEL BEDS 

CULROSS IS. CU013 SCAT 8/18/89 DENSE MUSSEL BEDS 

CULROSS IS. CU014 SCAT 8/18/89 DENSE MUSSEL BEDS 

ELEANOR IS. EL011 SCAT 5/13/89 DENSE MUSSEL BEDS 

ELEANOR IS. EL013A SCAT 6/3/89 TREATED OILED MUSSEL BED 

ELEANOR IS. EL013A SSAT 4/8/90 DENSE OILED MUSSEL BEDS · 

ELRINGTON IS. ER020B MAY SAP 7/16/91 OILED MUSSEL BEDS 

INGOT ISLAND IN023 SCAT 4/16/89 OILED MUSSEL BEDS 



Table 12 cont . 

LOCATION SEGMENT SURVEY ~ COMMENTS 

BA OF ISLES KN016 DSA/SCAT 5/7/89 OILED MUSSEL BEDS DISTURANCE 
N" .NG OYSTERCATCHER 

BAY OF ISLES KN017 SCAT 5/9/89 TRAPPED OIL IN MUSSEL BEDS 

BAY OF ISLES KN02 1 SCAT 5/12/89 OILED MUSSEL BEDS 

BAY OF ISLES KN023 SCAT 5/12/89 OILED DENSE MUSSEL BEDS 

HERRING BAY KN141 SCAT 6/13/89 HEAVILY OILED MUSSEL BEDS 

HERRING BAY KN141A&B MAY SAP 5/19/91 

HERRING BAY KN145A SCAT 6/13/89 

MARSHA BAY 

FOUL BAY 

FOUL BAY 

MAIN BAY 

MUMMY IS. 

( .. 

KN702 SCAT 7/6/89 

MA002 DEC/FALL 9/13/89 

MA003 DEC/FALL 9/13/89 

MA005 SCAT 5/25/89 

MU900 SSAT 4/2/90 

Shoreline Cleanup Assessment Team 
Spring Shoreline Asssessment Team 
August Shoreline Assessment Program 

90% MORTALITY OF MUSSEL BEDS 

DESCRIPTION OF OILED MUSSEL 

DESCRIPTION OF OILED MUSSEL 

OILED MUSSEL BEDS 

DESCRIPTION OF OILED MUSSEL 

DESCRIPTION OF OILED MUSSEL 

DESCRIPTION OF OILED MUSSEL 

DENSE OILED MUSSEL BEDS 

OF 

BEDS 

BEDS 

BEDS 

BEDS 

BEDS 

S~a'l' 

ASAP 
DEC/FALL 
MAY SAP 
DSA 

Department of Environmental Conservation Fall Walk-a-Thon survey. 
May Shoreline Assessment Program 
DEC Daily Shoreline Assessment report 
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Table 13 

HARLEQUIN BROOD SURVEY 1991 
Western PWS Oil Spill Area 

and Pheriphery 

location ruW. ~ date time jHADULbrood 

Goose Bay (none) 224-30-14860 8/13 1530 -o-
Goose Bay (none) 224-30-14850 8/13 1535 ~0-

Long Bay (none) 224-30~14760 8/13 1600 -o-
Culross Pass. (none) 224-30-14800 8/13 1615 -o-
Lower pass. KN103 226-10-16922 8/17 1630 -o-
Lower pass. IN031 226-10-16906 8/17 1710 -o-
Northwest Bay EL052 226-10-16902 8/18 1200 -o-
Block Island EL015 226-10-16906 8/18 1215 -o-
Lower Herring KN551 226-20-16846 8/18 1320 -o-
Lower Herring KN551 226-20-16862 8/18 1330 -o-
Lower Herring KN551 226-20-16868 8/18 1335 -o-
Lower Herring KN551 226-20-16881 8/18 1340 -o-
Lower Herring KN551 226-20-16895 8/18 1345 -o-
Mallard Bay KN575 226-20-16980 8/18 1410 -o-
Barns Cove KN575 226-20-16970 8/18 1415 -o-
Northeast Cove KN575 226-20-16963 8/18 1420 -o-
Port Audry KN575 226-20-16950 8/18 1430 -o-
Johnson Bay KN554 (not cataloged)8/18 1500 3 young 
Johnson Bay KN554 226-20-16940 8/18 1530 -o-
Kake Cove CH017 226-20-16270 8/19 1130 -o-
Guguak Cove EV070 226-40-16509 8/19 123-Q -o-
Iktua Bay EV007 226-40-16550 8/19 1235 -o-
Bainbridge BA006 226-40-16269 8/19 1410 -o-
Bainbridge BA006 226-40-16279 8/19 1415 -o-
Whale Bay WH502 226-20-16362 8/19 1445 4 young wjhen 
Whale Bay WH502 226-20-16360 8/19 1500 -o-
Whale Bay WH502 226-20-16340 8/19 1508 -o-
Whale Bay WH003 226-20-16321 8/19 1529 -o-
Whale Bay WH504 226-20-16300 8/19 1630 -o-
Brizgaloff cr. (none) 226-20-16230 8/19 1700 " -o-
Masked Bay (none) 226-20-16190 8/19 1730 -o-
Cabin Bay NA024 222-40-12960 8/20 1130 -o-
outside Bay NA026 222-40-12950 8/20 1200 -o-
Log Jam Bay KN211 226-10-16875 8/20 1330 -o-
Log Jam Bay KN211 226-10-16880 8/20 1355 -o-
Snug Harbor KN401 226-30-16820 8/20 1520 -o-
Rua Cove KN213 226-30-16853 8/20 1550 -o-
Otter Cove KN018 226-30-16880 8/20 1600 -o-
South Arm KN205 226-30-16860 8/20 1610 -o-
Bay of Isles KN134 226-30-16865 8/20 1620 -o-
West Arm KN201 226-30-16870 8/20 1630 -o-
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HARLEQUIN BROOD SURVEY 1991 

location ~ ~ date time iHADULbrood 

Hanning Bay, MN006 227-10-17110 8/21 1200 2 Broods; 
Montague Island. 4 young wjhen, 

3 young wjhen. 
Jackpot Bay (none) 226-20-16130 8/22 1130 -o-
Jackpot Bay (none) 226-20-16100 8/22 1200 -o-
Jackpot Bay (none) 226-20-16110 8/22 1210 -o-
Jackpot Bay (none) 226-20-16120 8/22 1215 -o-
Jackpot Bay (none) 226-20-16090 8/22 1218 -o-
Jackpot Bay (none) 226-20-16080 8/ 22 1220 -o-
Ewan Bay EW001 226-20-16040 8/ 22 13 20 -o-
Ewan Bay EW001 226-20-16036 8/2 2 13 25 - o-
Ewan Bay EW001b 226-20-16030 8/22 1330 -o-
Paddy Bay PA001 226-20-16010 8/22 1400 - o-
Loomis Creek EB002a 226-10-16560 8/23 1030 - o-
Eshamy Bay EB009 226-10-15160 8/23 1040 - o-
Eshamy Bay EB009 226-10-15140 8/ 23 1045 -o~ 

Gunboat Creek EB007 226-10-15070 8/23 1130 -o-
Eshamy Lagoon (none) 226-10-15110 8/23 1230 -o-
Bay of Isles KN023A OFFSHORE IS. 9/5 613 0 3 y oung wjhen 

L 


