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Agricultural and Forestry
Experiment Station
{(907) 474-7188

instruction and
Public Service
(907) 474-7083

School of Agriculture and Land Resources Management 2PLC.
University of Alaska-Fairbanks
Fairbgaéﬁsélﬁw 154375-0080 y

Stan Senner, 0il Spill Restoration and Planning Office
437 E Street, Suite 301
Anchorage, Alaska 99501

Dear Stan,

I have enclosed for your consideration a one-year $30,000 proposal for the
Gresn Island research and long term monitoring project that we discussed
earlier. I am leaving a copy with my business for processing and signature as
an official University of Alaska proposal, ard I will transmit that as soon as
possible. I will be in the field from August 13-18, but I will txry to contact
you at least once during that week.

If funding can be arranged Nora, my crew and I would plan site work for the
low tides of September 4-6. A letter of intent in response to ths formal
proposal woul allow us to expend funds.

I will be in the office starting August 20.

Sime.rely,

Glenn Patrick Juday, %stant Professor of Forest Ecology and

Alaska Ecological Reserves Coordinator
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OIL SPILL RESTORATION FEASTBILITY MONITORING PROGRAM,
GREEN ISIAND RESEARCH NATURAL AREA

Proposed Starting Date August 10, 1990
Proposed Completion Date December 30, 1991

Proposed Amount $29,993
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OIL SPILL, RESTORATION FEASYBILITY MONITORING PROGRAM,

GREEN ISIAND RESEARCH NATURAL AREA

Introduction

This proposal represents a cne-year plan of work involving a site visit to the
Green Island Research Natural Area in Prince wWilliam Sound. The oil spill
research and monitoring work undexrway there is described in Juday and Foster
(1990). The proposed work is a study of natural background changes and
recovery of a beach and intertidal system affected by low to moderate amounts
of Alaska North Slope crude cil released by the Exowon Valdez spill in March

1989, A three—year plan of research that focuses on monitoring species
diversity, commuunity structure, and rate of recovery is attached. This
proposal would support only a second-seascn site visit that would permit an
evaluation of the initial changes to the site and the techniques of monitoring
that are most effective. The results should provide guldance to the effort to
recover and restore envirorments after the spill by indicating contimiing
damage (if any) and the response of the full range of species two seasons
after the spill, which would represent a test of the "no further treatment”

alternative to restoration.
Obiectives

1. Obtain quantitative measures of specles abundance in permanent beach and
intertidal plots that have been established at Green Island;

-2
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0il Spill Restoration Monitoring Feasibility at Green Island page 2

2. Determine the changes in community composition from August 1989 and July

1986 and ¢hanges in comunity structure fram August 1989;

3. Obtain a complete lict of marine intcrtidal species present in monitoring

plots in 1990 at Green Island to identify potentially oil~-affected species;
4. Identify technigques of plot marking and re-location that work in the highly
energetic shoreline and intertidal envirarment of Prince William Sournd and

that are the most fleld-efficient in monitoring;

5. Determine the general direction and rate of recovery of oil-affected beach

and intertidal ecosystems at Green Island.
Methods

1. We will re-locate and re-photograph as many of the 36 intertidal plots
established in August 1985 as possible;

2. We will collect or rote all identifiable species in the Lunch Point, Nora's

Point, and Little Green Island study areas in the late 1990 field seascn;

3. We will remeasure oil on at least 100 meters of horizontal beach transects

at unch Point and Nora’s Point.

w
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0il Spill Restoration Monitoring Feasibility at Green Island page 3

4, Wa will determine the quantitative abundante of seagrasses in the
intertidal transect arcas at Green Island.
5. We will synthesize results of our study, the applicaticn of our technigues,

and make recammendations about recovery and restoration needs.
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0il Spill Restoration Monitoring Feasibility at Green Isiand page 4

BUDGET ~ Green Island RNA Oil Spill Restoration Monitoring Feasibility Study

work mo. Salary & SB Indirect costs

QO~Pls

Fcologist 1 $ 7,713 $ 3,317

Taxonamic specialist 1 $ 3,413 $ 1,468
FIFID & IAB ASSISTANTS

Field crew 1.5 $ 3,915 $ 1,684

Gracduate studert 1 $ 833 $ 358
TRAVEL-IOGISTICS $ 4,300 $ 1,849
SUPPLIES $ 800 $ 2343
EQUTPMENT $ 0
subtotal $20,974 $ 9,019

TOTAL $29,993
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DECIGN 22D OTHENR CONSIDERATIONS FOR
MORITORING RECOVERY AND REETONATIOM

OF Odl UAMAGED AL.F‘LSAAN NATURAL REIOURCES

As construed by the (unsiyned) Mewmorandum of Agreement, EPA and
the state Af Alaska are to monftor and report the pruyress of
recovery of Prince William Sound. wcrdlng of thic phrase and the
interpretation of "monitor" is not clear, but it is preeen qu
ronstrued to mean that EPA will not actually do tue monitoring of
thae resourca canditionc. Tnetead, others will be asked do the
actual measurements, while-EPA will kcep track of the progress and
results of The other agencles. (This luterpaetation is subject to
change, of course.)

+o 1inltliate and implemeal lis plan, EPA should wundertake <to
davolop = ganoerxral )-\l'ner\v-‘i'rﬂ‘ AN Fhas mAaniItoaring MiImation €O Tnat Tne

Jdetailed f£ficld plans of tho othoexe oanm be put inta a ~~rhacsivse
context. Fur e wust, part othc;ra" is construcd to mcan thae
Trustoea Departments, including the State of Alaska. Development
of an overall genceral plan will pomz.t future identificatian nf
areas wliich way uvl e covered and reduce overlap and duplicaticn
of effort, should it cccur.

In the Ccase ot The gxxon-valdez SDlil. Lue vbjective is to restore

the natural rocourco populatlonc and enviranmente t+a previously
existing vunditions before the ap:.ll. A monitoring affoxrt to
assess recovery and restoratlon ol u;l Jdawayed natural populations
will focus on injurcd populatlons linking it to the damage
assessments. "

Determining when the PWS is restorea will not he a simple nor easy.

matter because of insufficient information on the natural resources
prinr +n +ho wil enill. There  is scant 1ntormation on the
pePulatz.on lowvela of many of tha popula4-1nn= Tikewias, there is
little detailed 1nfcrmation—on—specxes—dtverstEy—er—xhe cverall
cagocystam of PWE and aajarent (nlT Ar alaska. An agreceumeal uil wlhial
population levels will oonctituta  xecovery would bhe helpfnl far
certaln cesvwces, whiille it may bcfcf less uosc for othecrxc.

What to monitor will need to be dofined al+rhongh a certain amount
vl ayreement has been tacitly rcached if ono roviewe thae lict of
nrganiesme stuadiad for the dawave assessiwent. Reduced to the least
number, perhaps no morc than 20 to 35 spaecies neced to be monitored
in the fish, shellfish, marine and terrestrial -mammels, and bird
groups. Determination of a wmhrimumrTuabker——of -additionai
populations to monitor in the coastal and near coastal environments
will enlarge the total number of damaged specics and habitate to

b@ 1nciuaqea. AQreeueie o whiab Lu wvalive wuwob e owvuglie wi el




those who will do the actual measurements. :

Once the populations te ke monitored a2re identified, resolution
vl cudtelle end points to ke mecasuricd vhould ko addrxocood. Thic )
is a matteY Ar came ~nAmpileylry Ann mAay vary with each populeabion. ‘
A life ostage necdo bo ba colootod fox moucuramont for ocach crocio,
but the stage selected may vary betwesn different species. lcow
often thoe measwrements are made may vary, depending on the specile
life cyole. It z.c appuont that oach fich, animal, plant, et~

csilderatione— — e

Sampling rates will vary dependiﬁg vpon the populatinns being. ...

e~ -t eV A dd e e o~ T v~ vy v A v~
monitored. Fish populations wmay ke dealing with hundrods of
miflioan Ar inciviAnale, wntle cnme mammal popolalioos way Jdeal witls
only hundroedc ©f indiwvidualc. Habitats are widely variad

and accessing the populations wlll be a continuing prckilem Adue %o
the climate, sea, and terrxain.

nara ~roliection should be u_ndezl_a._kjeu Ly Lliuse wust familiar with
the location and levels of damage. These scientists, technitions,

Al iedudlilc manayers arxre moeskly in placse by +the Tructsco
arganizations. Ounestions of chain qf custcdv and quality assurance
and other methodoleogy will need recoelution. Peer raviaw of the

field woullucing plans is recommended. Intcrpretation of thoe data
may depend, in <ome situations, upon statistical or population
modeling techniques because base line pcpulations are-not known or
Are poarly establislied. A repurtiliy and synthesis system (agcney?)
should be developed. A suitable time table and schedule would
need to be worked out.

A sunset date (or dates) should be establ‘chaﬂ at the beginning of
the errort, but provisious Lul Yeview and revision of the planc
QVOTrY TWO Or ThYee YEArs wania help rTocus the effort and vouliul
costa. Cuch a roeview would alce permit avaluation of reetaration -
procedures aimed al euqlalicing the rate of reotoratien of -
populationce or environmenrte wnich Aare atther severely dawdyed ol

which are especially slow to recover.
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Ea

Teking into account the above discussicon, o suggenbked coursc of
action is set forth below. Fellowing the points below is a draft
tahle with A ftentative (At nat flly completa) Tisting of
pecpulationc to bo moniterad, the lead agency(e) £foxr ocach and a
ranxing based upon the level—of effort—undertaken during the
damage assessment work.

The action points are:

1. YPA x=hould Luild cunseusus fur a wonitoring virogram with the
Tructao agencies, taking advantage of tho NOAA eoffart now underway.

2. Working with Region 10 and AlasKa, A 4TarTrt 11st or populations
and cnvironmaento to be monitored chould boe dawvalopad for
presentation to the Trustee agericies—for discussion. A ranked
LisTing wania permiT TimAatng o e Tirst aistributed upon those
iteme doomod moct J.mportant Criteoria for ranking chould ba =sat
forth e.g. economic importance, aocietal importance, ecological
importance anda the like. i

3. Tenltalive ildesllificabtiovir ol pupulatxous for monitoxing, with
lead agency, <shenld he made, then either the agencies could be
individually contacted or a pla.nnmg workshop (scveral workohopo?)
caulda be Intformally conducted. KO Qoubl Wie oriuinal 1list aund
effort would undergo substantial change during these discussions
but since e ollier ayeucies would! e shouldering the costs, EPA
could facilitate the neqgotiatimne as well as the meatings. At
these meetings, the pointo mentioncd in tho narrativae would be
addressed aud waclh ayeusy wuula_hqu oo buiily Lu_Jdu its wwa o
costing.

4. Reyacding vust contrel, | adjusting  the nunbexr of
populatlions/senvironments Lo e woitliviced cau be used Lu walll
priox’:.ty noodoc with avajilablae fundée. If fundce aroe too limiting,
then eithex regquests for more funda can be considered, ox the
Qeclsion to monltor the rcecavery uu Liter way suyyestoed lierle caln bLe

revisited for revision _or abandonment.

5. Prcquency of oellceoting data, anount of data, sampling ratec,

etc, can adjusled ur reduced, i some situations, o reduce
cogte; but the plan design, data analysls and synthesis wili Also

need to be adjusted. Por <xample, some data taken annually might
e taken only _blennlall_y Lo  ydield aAppLVAlualely the sawme
information but with less precision.




7

6. DIiggy-backing on information which ie routinely colleacted for
other pwrposes might be usefully worked inte the monitoring
pl;gnn [ntJ_ YRR SRR B P | LsaPesr umi_teaos . ﬂllllLlO’.,l_y wuwllecled \l_y B XY ol
recmurce managere o.g. for <alimon management etc.




CANDIDATE COMDONENTE AWND ACEMNCIEE FON MONITONIMC

AQGARTACGATED bBY

AFFHFHUIX IMAT'F, WANK

o ant
Coasztal hubitats
Near coastal habitats
Subtital coedimonts ote
Fish/Shellfish
Salmon (all species)
Berring
Crab (all species)
Spol Slis lup

Clams

Marine Mammals
Sea otter

Whales,
Killer & Humpback

'Sea lion. Harbor seal

Terrestrial
Mampmalo

River otter, Mink

ry

AND

LIS A VAL SR

8430

6§08

4322
558

360

1105

347

331

375

Bear, brown & black 136

Black tailed deer

123

ENVIROIWNMENTS

[N
-

AND DBTIOIOGY

PTAMACZK, ANMSMEINNMENG [N N )
__J\s'cxr\cr-'v
USFS/ and others

NHOAA & Alsska

ADF&G
ADF&G
NOAR

ADF&Q@ & NOAA

NOARA

NOAA and others

ADF&G
__ANF&C and_others

ADF&G




Birds

Raptors.

Bald cagle 675 el

Perearine falcon 108 ADF&G
Passerines 10 FWS
Seablird colony surveys 251 WS
seaducks 150 FWS and others
Ceusus aud Scasonal Dist. 471 ™S

(Technical servicesx*x)

(Mapp iuy) 792 DNR & FRS and othcers

+Rank has bean darived from the approximate federal expenditures
for the second year damage asscsoment work. The figuras are in
PR. ARladha zlale wmapcudituwica wexe nobt available.

**Mapping is included in this table because ol The lAYge area wnicn
may need to be monitored. A carcfully devecloped campling and cite
selection plan seems a useful tool to control _costs, yet provide
reaconal coveraga. Maps already Aaveloped may assist in
development af a monitaring scheme._




IN REPLY ;‘E? To 92595 Gambell Street, Room 107

2

United States Department of the Interior

NATIONAL PARK SERVICE

ALASKA REGIONAL OFFICE

Anchorage, Alaska 99503-2892

TO: Restoration Planning Work Group Mepbers
FROM: Sanford P. Rabinowitch, DOI A
SUBJECT: Natural Recovery (Monitoring)

DATE : August 15, 1990

The attached rough paper and sample data sheets have been
generated by two NPS staff working on the Katmai National Park
coastline. They are provided for your concept review.

NPS has interest in playing a significant role in RPWG’s natural
recovery (monitoring) efforts. No proposal has been prepared but

- one could be generated consistent with objectives listed in our

Technical Support Project Number 3. Such a proposal could then
be available for the peer review process we anticipate having in

‘place in the upcoming months.

I am interested in your thoughts about how well this fits into
our work group approach. If it does can we allocate some current
funding to develop a proposal? NPS staff is available to discuss
the potential project subject to their schedules.

cc: Dan Hamson
Cordell Roy

i
i

sandy/evos/monitor,

j
J.

|
|
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MONITORING

I. Definitions

The differences between monitoring and research are sometimes
blurry. The two processes feed in to and complement one another.
In discussing research and mcnitoring of environmental parameters
(whether physical, biological, or ecological) we distinguish
between them as follows:

Monitoring 1is the process of ga*thering information.
Monitoring protocols vary depending on the typ= £ information
required. One can monitor without conducting research.

Research is the process of seeking the answer to a question.
One may do this by monitoring or by experimentation.
Monitoring or experimental design varies depending on the
research question being asked. Environmental experimentation
often involves monitoring results over time, since questions
usually relate to change in a system.

II. Reasons to monitor

Most Parks believe it is important to monitor resources on
their uplands; these resources are indicators of the health of the
habitat and the Park is responsible for protecting that health. By
asking questions about resources (what are they, how are they
distributed, how they change over different time scales) the Park
(and through the Park, the public) learns about the interelatedness
of ecosystems and the intrinsic functions and values of each
system. Through this understanding, a Park is better able to set
policy and carry out its preservation mandates.

Another, slightly more philosophical, value is achieved
through better understanding the ecosystems within a Park. By
increasing understanding, a Park is better able to define its
identity. A more defined sense of identity improves a Park's
ability to defend its priorities internally by establishing policy
and allocating financial resources and externally by solidifying
its political presence and ability to justify funding.

III. Reasons to monitor coastal areas

Although Parks are not the land owners of the intertidal and
subtidal areas surrounding their 1lands, the incentives for
monitoring the physical and biological resources of their coasts
are the same as for monitoring their upland resources. Monitoring
provides information about <coastal ecosystems and their
relationships to upland areas. In our work this summer, bears were
seen every day using both rocky and soft sediment intertidal areas.
Beaches are highways, literally "freeways", and they sequester food




sources important for spring and summer bear feeding. Bears are
frequently seen digging for molluscs and crustaceans, eating drift
algae, feeding on carion on the beaches, swimming among islands,
feeding on coastal grasses and sedges, playing and cavorting with
their young. Their activities are so widespread and frequent, that
they may be considered intertidal animals. In addition, wolf, fox,
and wolverine tracks are common in long paths and short excursions
along beaches and foxes and wolverines were seen on many occasions.
Seabirds and eagles nest and feed all along the coast and on
offshore islands. Marine mammals are abundant, and their carcasses
provide food for bears. All of these animals rely more heavily on
the coasts for food and movement than may have been understood
previously. Further observations may reveal other interactions.

Although many other agencies have ownership or jurisdiction
over coastal resources, the Parks' focus on habitat, and work done
so far in Katmai Park, would enable it to take the lead in
establishing habitat based coastal monitoring. The Park Service
could coordinate an interagency effort that "contracts" the
expertise of the various responsible agencies to perform monitoring
of their resources, while the Parks take responsibility for the
intertidal and subtidal plants and invertebrates that are also
indicators of coastal health. Such monitoring would contribute to
the understanding of natural variation and natural recovery from
catastrophes. This understanding would help determine and focus
clean up and/or restoration activities in the event of future
catastrophes such as the Exxon Valdez oil spill.

Monitoring the relatively pristine habitats of national parks
would be of great value to the scientific and resource management
communities in general. Natural variation of marine ecosystems is
great and the complex of influences is often difficult to unravel.
Natural variation makes the effects of anthropogenically induced
change difficult to assess. Research and monitoring in pristine
park environments would contribute invaluabley to the understanding
of natural variation in many fields.

IV. Expectations of Monitoring programs

Monitoring does not necessarily answer everyone's questions
about everything. In fact, monitoring often raises new questions
and generates ideas for new research projects or monitoring
programs. A monitoring program, however well conceived, funded,
and documented, is not a panacaea for all resource management
problems. A monitoring program must have certain stable
components, but must also be flexible to be able to direct
resources to new areas of interest or special studies. 1In this
way, research and monitoring must complement one another.

Monitoring is expensive. Costs include time, equipment,
personell, transportation, data management. Different levels of
monitoring are required to provide different types of information.
Some information is necessary in order to best design a means for
gathering other information. Because of the costs and using the
levels of monitoring involved, a park should be able to move into
a monitoring program in a rational, stepped manner that allows it




to plan ahead and budget for each new phase.

V. Levels of monitoring, addition of research

Different kinds of assessment and levels of effort provide
different kinds of information. The costs of one type of effort
are not necessarily greater or less than another.

Qualitative assessment is wuseful to describe habitats,

resources, distributions, and often, interactions. Qualitative
assessments can help in describing a range of types so that further
monitoring will adequately sample from the full range. In a

cursory way qualitative assessments can be used to describe
temporal differences 1in abundance if <changes are 1large
(presence/absence) and causes are not important.

Quantitative sampling (over time or space) is required in
order to determine extent of change. In order for quantitative
sampling to furnish statistically significant information in
environments as physically and temporally variable as inter and
subtidal areas, adequate numbers of replicates must be sampled.

Monitoring connotes sampling over at least time and usually
space. Long term monitoring is recommended to keep in touch with
the state of a system, and to be prepared to assess the effects of
incremental, 1long term changes such as global warming or
catastrophic changes such as an earthquake or oil spill.

The scientific community may be tapped if the desire to
perform shorter term research projects arises to answer questions
generated by monitoring. The scientific community may itself
become interested in conducting research along park coastlines as
it becomes aware of park resources. This type of research should
be carefully reviewed by the park of interest.

VI. Planning, Coordination, and Implementation

Many agencies have jurisdictions in coastal and marine
systems. US Fish and Wildlife is responsible for eagles, seabirds,
and otters, Alaska Department of Fish and Game for anadramous fish,
shellfish, commercial and sport fish, and bears, National Marine
Fisheries Service for marine mammals, nonnn-commercial fish, fish
spawning and larval distribution. Alaska Department of Natural
Resources owns intertidal and subtidal lands, although they do not
currently excercise any management perogative over biological
resources in these areas. These interests can be used
constructively to garner the expertise and divide the labor needed
to monitor the many aquatic, terrestrial, and aquiline resources
found in coastal areas. The coastal assessments that are being
carried out in Katmai National Park could provide a prototype for
coordinating these efforts, and placing the Park Service as the
overseer of habitat health. Overintensive activities in coastal
areas can be destructive; multi-agency monitoring efforts need to
be coordinated from planning to implementation, to data management
in order to most efficiently gather information that will be
useable.




Not all agencies will need or want to be involved at the same
level in monitoring activities. A panel representing interested
agenies should be convened to reach aggreement on the mutually
beneficial values of monitoring before any interagency monitoring
strategy can continue. Efforts to coordinate information in a data
management system that is available to all agencies should be
considered. (A GIS system is recommended.)

VII. Monitoring marine systems:

We recommend using a species by species approach to monitor
large, mobile species such as bears, wolves, foxes, wolverines,
marine mammals, sea birds, eagles, and certain fish species. 1In
Katmai, agencies responsible for these species have been requested
to perform monitoring to Park standards of their respective
responsibilities. Monitoring habitats is recommended to assess
smaller and less mobile marine invertebrate, marine and terrestrial
plants, and use by the above mobile species. Habitat monitoring
has been carried out by the Park Service.

A coastal monitoring program should be as simple, non-
disruptive and involve as few people as possible to gather the
information desired. The prototype established by the Park Service
in Katmai could be used by different agencies to gather information
on their own lands. Gathering and documenting information in as
comparable a manner as possible will facilitate information sharing
and comparative studies. Also, monitoring will bring to light
information that should be of interest to interpretive centers, and
increase public awareness of the importance of and care needed for
coastal areas.

VIII. Our proposal
We recommend:

o that the Park Service, using the prototype begqun in Katmia,
initiate interagency coordination of expertise in monitoring
large, mobile species and take the lead in describing coastal
habitats and establishing a model habitat monitoring program.
Other agencies may want to adopt Park established protocols
for monitoring their resources in their own and other agency's
jurisdictions.

o that protocols for the second phase of monitoring continue to
be established in Katmai and other parks

o that the Restoration Group fund a feasibility study of a
tiered, modular coastal monitoring program for the Parks.
Such a study should describe several possibilities that
demonstrate the advantages and costs of internal and external
coordination and implementation schemes.




Below we set forth a tiered, modular monitoring program, and
the rationale for each step. Any and all upland land owners should
be able to use this program to monitor their lands. The protocols
for the phases that have been carried out along the Katmai coast
are described. Additional time and funding would be required to
establish protocols for the next phases.

Phase I.

Gather tools needed to conduct coastal survey.
aereal photos
topographical maps

Draw maps

Phase 1II.

Contract coastal geomorphologist and intertidal biologist to
conduct survey
Consider and contract most efficient means of transporting
surveyors to coast and amount of support they will need
boat, helicopter, dropoff/camp/pick-up
To extent possible, take advantage of lowest (spring) tides, give
boats and crews breaks during high tides

Phase III.

Conduct coastal survey. Geomorphologist maps coast, biologist
maps biology at particular sites along the way.

From survey, develop range of geomorphological and biological
groupings (habitats). To the extent possible, use habitat
descriptions as included below.

How to catalogue/organize...database?
by geomorphological habitats then by site with organisms

Phase 1V.

Decide what types of questions are of interest.

what, where, how much/many, change, comparative studies,

special questions :

Select module from monitoring program based on questions chosen

1) what (has been answered through survey and mapping)

2) where(has been answered through survey and mapping)

3) how much/many (requires return to representative sites and
quantitative sampling)

4) change (to detect seasonal or yearly at different levels
requires repetitive quantitative sampling at
representative sites)

5) comparative studies (design to suit problem)

6) special questions may be submitted to the scientific
community for expertise, design, and
implementation.Methodologies and sampling should be
coordinated with monitoring program

Choose sites that represent habitats from Phase III.




Phase V.

Estimate funds, personel, and equipment at hand and how
frequently sampling needs to occur to answer questions posed.

Decide to sample all areas at once or stagger sampling depending
on financial/personell/equipment constraints

Phase VI.
Hire coordinator, rangers, consultants, data managers to carry
out whatever level of monitoring has been chosen
survey and mapping
habitat classification
interpretive documents
site selection
transects
repeated monitoring

Phase VII.
Comparative studies.

Find geomorphological habitat type in oiled area
Find comparable habitat sites in Katmai
Sample five replicates per zone at each site
for >5 years for hard substrates
>10 years for soft sediment areas

Within Katmai.
Lagoon at north end of Cape Gull:

Sample
What:
water quality
clam and echurian tissue
For how long:
>10 years
Where:
in oiled zone, midway to center of lagoon, center of
lagoon
first year sample at surface, 3 in, 6 in, 12 in, 18
in, 24 in, 36 in, 48 in.
select representative 1levels to be sampled in
remaining years
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NATIONAL PARK SERVICE

SHORELINE OIL ASSESSMENTS

DATE:

6/14 to 6/16/90

OBSERVER: Schoch

SEGMENT:

K09-28-KIO2A

LOCATION: Kinak Bavy,

west shore to Hidden

Harbor

SEGMENT LENGTH:

22720 meters IMPACTED LENGTH:

20 meters

WIDE I MODERATE T NARROW VERY LIGHT NO OIL TOTAL
0 0 { 0 20 m 22700 m 22720 m
TYPE OF OIL IMPACT
SITZ UITZ MITZ i LITZ
none sporadic stain none none
mousse, up to
10 cm diameter
TREATMENT RECOMMENDATIONS
EXXON NPS TAG FOSC
not assessed no treatment
ECOLOGICAL CONSTRAINTS
WILDLIFE ‘ OTHER i TREATMENT WINDOW
harbor seals N/A
brown bears
TREATMENT
.BEGIN END # BAGS COMMENTS
SUBSTRATE TYPE
UPLAND SITZ ! UITZ MITZ LITZ
[vertical cliff and bdrs and ibrk cliff|brk cliff| same
lsteep slopes, alders |brk,alluvisnd beach|pocket
!and grass 1fans !bdr,cob snd beach




National Park Service
Shoreline 0il Assessment
Katmai National Park And Preserve

Segment #: K09-28-KIO

[S9)

A
Date: 6,/14/9C, 6/15/90, 6/16/90
Location: Kinak Bay, west shore to Hidden Harbor

Survey Time: 6/14/90, 1050 to 1600
6/15/90, 1100 to 1400
6/16/90, 1200 to 1400

Tide Height: 6/14/90. +3.59 to +0.50 to +4.99
6/15/90, +5.35 to +1.3
6/16/90, +5.57 to +2.51

General Description: refer to the sketch map for locations of
the follwoing geomorphological descriptions. The assessment of
this segment began at vertical bedrock cliffs along a cape
separating Amalik Bay from Kinak Bay, and proceded north. A
general characterization of this shoreline would include:
initially long and narrow, boulder and cobbles shores, becoming
convoluted with vertical bedrock headlands and sandy pocket
beaches. Assessments of vertical sections of shoreline within
this segment were from a skiff operated as near to the shore as
safely possible. All remaining shorelines were walked, with the
noted exceptions (see sketch map). Pocket beaches on the west
shore of Kinak Bay were primarily sandy. The sand is of two
distinctly different types. Gray to brown., medium grained
particles underlyvy tan to white. coarse particles of lower
density. These lower density particles are probably of volcanic
origin indicated by a very porous morphology and microcrystaline
structure. The darker variety originates from the weathering of
surrounding bedrock.

A. Exposed, sandy pocket beach

B. Exposed, rocky. steep bedrock. Vertical bedrock cliffs marked
the beginning of the segment north and east of the unnamed cape.
A small sandy pocket beach followed the cliff section. A small
amount of drift debris had accumulated and no o0il was observed.
Angular boulders and bedrock outcrops formed offshore reefs
jutting out to the southeast at the north end of the pocket
beach. A 500 m long sandy beach followed with no drift debris
and a small amount of drift logs. Then another 500 meters of
angular boulder and cobble shore to a prominent vertical
sandstone fin or buttress. The following 2700 meters is
primarily angular boulders and cobbles with areas of interstitial
pebbles. A small amount of o0il was found at the southern end of
this section. The upland adjacent to the shoreline is a steep
slope vegetated with alders and grass. A southeast facing sandy




pocket bsach about 200 meters long marks the beginning of a
series of headlands and sandy embayments continuing for about
3700 meters. Substrate particle size generally becomes coarser
and more angular futher into the bay. Two major streams have
developed alluvial fans which have sandstone pebble foreshores
and a venzer of white pumice sand. Towards the north a series of
avalanche chutes have deposited large volumes of rubble and
organics. 3now 2anks gersist at the base of thes chutes. This
section ends at a larcge embayment formed by a headland which
protrudes east into the bay. Within the embayment. two streams
have devosited alluvium which has filled small re-entrants.
Pumice sand has also collected here. presumably deposited by a
longshore current flowing into the Kinak Bay. The sandy pumice
remains unconsolidated and liquified, and does not support a
persons weight. Sandstone alluvium is compacted, mixed with
angular pebbles and cobbles. and well consolidated. Sand bars
and shoaling water were observed about 50 meters offshore, and
the skiff was unable to land on the eastern beach due to shallow

water and wave exposure. The headland forming this embayment is
mostly steep to vertical sandstone with occasicnal sectiocns of
s3teep angular boulders. Pocket beaches become shorter and
narrswer but retain the white pumice sand veneer. About 1360

meters nortlhi of this headland, a relatively large northeastc
flowing stream has deposited an alluvial fan of coarse rounded
cobbles and pebbles. Below the upper intertidal the substrats
becomes mostlvy angular pebbles and coarse sand. The upvper margin
of the upver intertidal is marked by a terrestrial grass mat.

The following 1600 meters of shoreline is mostly low tide beaches
of angular cobbles and boulders with stretches of vertical
bedrock walls. An incucating adult bald eagle was observed on
the north end of a small island about 300 meters offshore. An
alluvial fan of coarse angular cobbles and pebbles, mixed wich
sand and decaying organics. occupies about 600 meters of
shoreline. Numerous brown bears were observed walking throuagh
this area over a period of four days. The shore to Hidden Harkor
is primarily & low tide beach only w#ith angular boulders, cobbles
and pebbles. The narrcws into Hidden Harbor has a stircng tidal
current £low. Above the high tide line throughout thiz arsa. ar::=
sandstone cliffs. The ncrth and northeast shore of this
cestrictad embayment i1z an alluvial fan of four dominant stream
SVSTEms . Several lesser or intermittent streams also flow into
the bay but probablv do not transport much fluvial material.
Pumice sand was observed along the northern shoreline, deposited
as a thin laver on c¢oarse angular substrate.

-

il Inpact Description: Aan area about 20 meters long and 4
meters wWwide with very sporadic spatters of mousse and stain was
obzerved about 40 meters north of the sandstone fin near the
entrance to Kinak Bay on the west shore. About 20 spatters wers
found, of wvarious sizes but about 10 ¢cm in diameter and up tc 2C
cm long. The 01l was found on large angular boulders, sandy
int=rstitial spacz:z and angular cobbles. all sandstone.

Q .

Blclogical assessment




K09Z8-02 15-16 June

12990

This segment is modsrately to fully protected from wave

exposure. Fucus is remarkably freguent and dense in the mid- and
uoper zones. forming a dsnse cover. esovscially on gentlv slopbing
surfaces. Patches of bright vellow duvenile plants are common.

ussels were also common, attaining large {(5-6 cm) sizes; they
grew in clusters below Balanus on rock walls or, less frequently,
consolidated angular cobble. Much of the subtidal appears to be
sandy . with scattered r=zefs and steep islands and offshore rocks.
The water is full of diatoms, hydromedusae, jellyfish, drift
Fucus and barnacle moults.
The most striking feature of this segment were the

-valence of barnacles and the extraordinarily abundant sets of
acle spat throughout the mid- and upper intertidal zones
{from Chthamalus dalli through Semibalanus cariosus). From the
oeglnning of the segment to Hidden Harbor. there was virtually
100% cover of blue-grey spat on bare rock, other barnacles,
mussels., dead wood, empty shells, small cobble and even some
drift Fucus. The majority of the spat were about 3 mm long. but
at placzs, there were 3-4 sizes, ranging from 1-4 mm. Spat were
absent only on very mobile cobble and on rock directly bathed in
freshwater. In Hidden Harbor, our observations took place at high
tide; there was an axtensive cover of tan spat in the upper zone.

skle]
1] ?‘,’

s
re

1 Verical bedrock walls, stable large boulders and pinnacles.
Distinct and wide {up to 1.5 m in placszs) Verrucaria zone. Many
rerrestrial lichens just above (Caloplaca. Umbilicaria. yellow,
whitce, green, pink, etc.) or sometimes overlapping with
VYerrucaria on tumbled boulders. Bivoad barnacle zone with narrow
band of Chthamalus {(appearing white) above, and Z m of Balanus.
with Fucus, Gloiopeltis and Endocladia., usually in small pactches.
ia 3heltersd areas, particularly those with freshwater runcff.
~oinhytic ectocarpeoid browns (probably including Pilavella) are

frecusnt. Porphvra grows on slightly more exposed points and on
sand-influenced boulders, with Acrosiphonia. Limpzts and
littourines; occasional Siphonaria. Small aggregation of pink
nemertean worms noted once on barnacle spat. Mussels in dense
~lusr2rs or forming a band, usually gre=y with spat: mortality
gengrally low, except in localized arzas. At one beach, there

was a marked and recent dis-off in Semibalanus at the bottom of
walls terminating in a sandyv nockst beach. oossibly from sand
nundartion. v
Fucus extends down into the Alsria zone. especially on
zlucing boulders. Dense juvenile alaria. often frayed.
Jeimibalanus under Alaria. with numercus Nucella lamellosa: also
thick swaths of Prerosiphonia. sometimes forming a conspicuous

band: Palmaria callophyvlloides, Acrosiphonia arcta.
Thaztomorpha/Rhicoclonium in wooly skeins, vellow-green
dalosaccion (on sloping surfacss among fucus! ., and, furthest

down, Prilota. Evastasrias and Dsrmast=rias fredguent at water's

= One Solaster (not identified o :spe=cies) obssrved fron

-t
[N




skiff.

to a thin brown crust, occurs on higher., more stable and larger
rocks and slabs. Lower, angular cobble is occasionally matted
with mussels in the mid-zone and sprinkled with spat. Amphipods.
limpets and juvenile mussels occur under cobble. Mobile, rounded
cobble is often associated with sand and ~vhemeral green algae
(ulvoids, filaments). Green algae are also present are common in
freshwater streams. even on mobile substrates.

2. CZobble. Large patches of Gloiopeltis. sometimes eroded back

3. Sand. The sand, rich in pumice, 1is deep and light,
2specially in areas of accumulation against bedrock.




National Park Service

S8horeline 0il Assessment

Observer:....s¢desé....... Zone:....Keslie&. ... .Seqment_#:. K2 9: 287 Ki0¢q%,
pate:. ../ /?% .. B/15/%. ... Place:...lIMAK . BA . acfSt SAms L
GJry c/rs
Time: .5 06 .. W% (%99, ... Tide Height:...... ..Segment Length:. <2 7.2%..me
th . 'f;—?\ £ - e _d o
Weather: Cloudy.' sunny og rain windy
. LT~ L TS et e .
Observations from: ground &gg§§el R helicopter

Upland Description::fﬁééiiigﬁ\ rubble alluvial fan grass__ forest
@lders/willows marsh lagoon pond ~bluff

Upland Slope Angle: 1low medium ,<§§§E} vertical
Intertidal Slope Angle: low ;med%gm>g;ﬁzgﬁ\‘ vertical

s S TS Zresting j
Wave Exposure: low medium high Wave Type: swell <§g§§gigg, breaking

no:
Length of Beach:.....T.......meters Width:............meters
;:;::::;-;;;a (lemgtm) o
Total length of impacted area:.....<%.....meters
Wwide: >6 m and >50% oil cover............meters
Moderate: 3 m to é6m and 10% to Sb%.oil COVer.............meters
Narrow: <3m and >10% oil cover....;.......meters
Very Light: <10% oil cover regardless of width (splatters)... <% ..... mete:
- Subsurface oiz Assessment )
Pit # 0il Matrix Intertidal Pit Oiled Depth Pit % Sedimer
Type Size Location Interval Depth Saturat:
e Lo 175 Dus e
2
-; _________________________________ e e e e e e e e e e e e
-; _________________________________________________________________________
_; ................................... —————— e e
-; ________________________________________ —_— e — e =
-; _____________________________________________________________

- —— - ——— — D WD S AP = —— S G b — A . . D S — . —— —— D . — D — W S — D W W G - W I T —_——— N —— ————————— —




‘Middle Intertidal Observer:...i:éﬁ;q4:......8eggent #:. K20, 26 Lree
,‘Substrate % 0il type continuous broken patchy/numerous spar:
bedrock asphalt
Ho
pooled
boulder o cover
coat
cobble ‘o stain A0 67/‘L
mousse e,
pebble ~ | patties oLy ="
tarballs
sand '@ sheen
logs
silt/mud o plastic
dead algae
organics ¢ dead wildlife number and type _&°
Lower Intertidal
Substrate % oil type continuous broken patchy/numerous sparse
bedrock 4, asphalt
pooled
boulder g cover
coat Ly
cobble /o stain 0 Cj,b;ﬁ =,
mousse O LIS E
pebble ' patties
tarballs
sand < sheen
logs
silt/mud e plastic
dead algae
organics 4 dead wildlife number and type y=
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NATIONAL PARK SERVICE
SHORELINE OIL ASSESSMENTS

DATE: 7/11/90 OBSERVER: Schoch SEGMENT: K09232-CG.03A
LOCATION: Katmai, Cape Gull outer coast
SEGMENT LENGTH: 4050 meters IMPACTED LENGTH: 157 meters
WIDE MODERATE NARROW VERY LIGHT NO OIL TOTAL
0 12 m 15 m 130 m 3893 m 4050 m
TYPE OF OIL IMPACT
SITZ UITZ MITZ LITZ
none pooled mousse, none none
cover,coat,
stain
TREATMENT RECOMMENDATIONS
EXXON NPS TAG FOSC
no treatment remove pooled
see SSAT assess. mousse from
im x S5m area
in crevice
ECOLOGICAL CONSTRAINTS
WILDLIFE OTHER TREATMENT WINDOW
brown bears open
harbor segls
TREATMENT
# BAGS COMMENTS
SUBSTRATE TYPE
UPLAND SITZ UITZ MITZ LITZ
vertical cliffs from cliffs mostly mostly mostly
5 to 40 meters high, boulders |boulders, |boulders
alders and grass ledges and ledges




National Park Serwvice
Shoreline 0il Assessment
Katmai National Park And Preserve
Segment #: K09-23-CG.03A (and CG.02A appended)
Date: 7/11/90
Location: Katmai, Cape Gull outer coast
Survey Time: 0800 to 1400
Tide Height: +6.74 to -1.2 to +3.85

General Description: refer to sketch map for locations of
geomorphological descriptions:

CG.03A

A. Exposed, pocket beach with sub-angular boulders at waterline
and extending into the LITZ. Rounded boulders in the UITZ and a
rounded cobble berm mixed with dead kelp. Except for the bermn,
sand is present throughout the intertidal area in interstitial
spaces.

B. Exposed, rocky, large angular boulders, interstitial voids.

C. Exposed, rocky, rounded boulders and cobbles on bedrock
terrace, very large sub-angular boulders scattered throughout
this area.

D. Exposed, pocket beach of angular cobbles and rounded pebbles
with a matrix of sand throughout. This beach is unusual in that
it is completely encircled and protected by bedrock. The upland
is a steep cliff face about 10 meters high which curves to
protect the ends of the beach. The outer edge of the beach has a
bedrock and boulder reef oriented parallel to the shoreline. The
reef in%ﬁbout 1 - 2 meters high and is completely submerged only
+g¥des. The remaining intertidal seaward of the reef is
about Sﬁrhnters wide at low tide and mostly large sub-angular
boulders~and occasional stacks through the MITZ.

E. Exposed, rocky., large angular boulders. Upland cliffs have
large vertical crevices opening to the east. These have rounded
boulders and cobbles tightly packed with pebbles and some sand.
The end and sides of the crevices are rapidly eroding sandstone.

F. Exposed, continuous linear beach of sand and large rounded
boulders covering a bedrock terrace. The upland is a 5 meter
sandstone cliff topped by grasses and alders. A stream flows
over the cliff, cascading down a bedrock ledge and over the sandy
beach substrate.




G. Exposed, rocky, large angular boulders piled at base of 15
meters cliff.

H. Exposed, pocket beach with rounded boulders in the MITZ,
rounded cobbles through the UITZ and forming a loosely packed
berm.

I. Exposed, rocky., large angular boulders with interstitial
voids. The north end of this section is an exposed bedrock point
which gradually submerges to a reef that extends offshore about
1000 meters to several islands.

J. Exposed, pocket beach with rounded boulders through the MITZ
and rounded cobbles in the UITZ and storm berm. the berm is piled
against the cliff base.

K. Exposed, rocky, bedrock terrace, columnar jointing, large sea
cave present and to the north the terrace is convoluted with
numerous cavities and pockets.

L. Exposed, small pocket beaches above the bedrock terrace and
only in the UITZ, composed mostly of rounded cobbles and pebbles
forming a berm covered with drift logs.

M. Exposed, rocky, steep bedrock headland topped by
unconsolidated sediments covered with grass.

CG.02A

N. Sheltered, pocket beach and tidal flat. The UITZ is mostly
angular cobbles and boulders bedded in pebbles and sand. The
MITZ is a sandy tidal flat. The angular cobbles increase in size
to the northwest and decrease in angularity.

O. Sheltered, tidal flat. Sand deposited over cobbles below the
zone described above, eel grass and organic mud occurs in the
lower MITZ and LITZ.

0il Impact

tters of oil mousse were found beginning about 100 meters
south of this pocket beach. The spatters occured mostly on large
boulders and cobbles. An arch just south of the pocket beach has
several very large boulders at the base. Mousse patties were
found here in interstitial spaces, the oil still fluid, brown and
sheening. To the north of the arch, in bedrock crevices opening
to the north and to the pocket beach, ¢0il mousse was observed as
a weathered stain and coating on boulders and cobbles and in the
sandy matrix. Mousse patties are sporadically scattered
throughout the angular cobble beach area but have sediments
entrained and would be difficult to remove. The north end of the
pocket beach has very large sub-angular boulders with oil mousse
in pocks and fracture cracks. This would also be very difficult
to remove. The area is exposed to high wave energy at times of




high water and the oil will continue to weather and degrade. The
reason the oil has persisted through the first year is probably
due to the parallel reef which protects the beach somewhat and
attenuates wave energy.

E. Pooled mousse was found deep in the interstitial spaces of
boulders and cobbles within narrow re-entrants oriented easterly.

The 0il was about 5 cm thick and lying over a sandy layer. The
largest patch was about 1m x 5m and a more sporadic area of 1m x
20 m within the crevice. The northerly crevice has pooled mousse

under a large boulder, the oil covering an area about 1m x 2m.
This o0il could be removed manually without disturbing the
substrate. If allowed to remain the oil will probably persist
unchanged for a long time considering the minimal weathering
evident afetr the first year.

N. The oil in this area has been described by the SSAT reports.
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National Park Service

S8horeline 0il Assessment

Observer:..Schesb, .. .. ... Zone:..Keelvsk.......Seqment #:.£29:-23-. <3

pate:...7/ul% i, Place: .. eden. Copee ool v v e e e e e e i,
~ ruve Y E ve H

Tlme..?ﬁ?ﬁ.v ............... Tide ge;ggt:::g%;ﬁ..g gment Length:..%Q§TQ...m
o

Weather: cloﬂgif\ sunny fog rain windy

Observations from: éfbund vessel helicopter

Upland Description: ‘bedroc rubble alluvial fan grass forest
eérs/willows marsh lagoon pond bluff

Upland Slope e: low medium , high 6§E§E§§l

Intertidal Slope Angle: low medium> high vertical

Wave Exposure: low medium 'high> Wave Tvpe: swell cresting breaking [nc
th o e IR S meters W eeccacceccs .meters

== ==ysymm=x TraTzTamTnma TR osImas T rmen ey ayey o~ ===

Impacted Area (length)
otal lengt acted area:..... /$7....meters
Wide: >6 m and >50% oil cover.....&.....meters
Moderate: 3 m to ém and 10% to sb%.oil cover.....ld......meters

Narrow: <3m and >10% oil cover...../§.....meters

auhsurface 011 Ass.sanent

Pit # oil Matrix Intertidal Pit Oiled Depth Pit % Sedime
Type - Size Location Interval Depth Saturat

H
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K09-23-CG003, KR09-22-CG002 11 July 1990
Cape Gull and north to Kaflia Bay
Tide height: +2.4 to -.8 to +1.4

This section of the coast is largely fractured, rocky
headland with pocket beaches of boulders and cobble (see
geomorph. description). The cliffs and terraces are spectacular
to view, and the lower intertidal abounds with invertebrate life.
Many species of algae are also found, though plant size and
abundance is not as astounding as on low, wide wave—-cut terraces.
The number of pools and terraces is low along the segment; water
1s often funnelled into crevices or shoots between hard substrate
fingers with considerable force. Some areas are devoid of algae;
cobble bashing is probably not infrequent.

Upper intertidal algae include, in order of abundance,
Fucus, Porphyra, Myelophycus, Gloiopeltis, Palmaria
callophylloides, P. hecatensis, Halosaccion. In the mid
intertidal and pools, the above can be found along with
Odonthallia, Neorhodomela, Soranthera, Ulva, and corallines. 1In
some midintertidal areas, Iridaea heterocarpa, Analipus,
Chordaria, Chaetomorpha, Ralphsia, Mastocarpus. In lower areas
and in pools, Alaria taeniata, Laminaria groenlandica. 1In deep,
lower pools, the above with Cymathere triplicata. Especially in
lower pools, or on wave cut terraces, all of the above may be
found growing together.

The animal community is quite diverse. Clear zonation is
marked on the shore, and the evenness of the upper and lower
bounds of each zone may indicate regularity of physical and
biological processes. A rich echinoderm community (abundant,
large Evasterias, Dermasterias, Pycnopodia, Solaster) Keeps
mussels small and high, but rich seas and good flow make juvenile
mussels plentiful. Henricia also roams the lower intertidal and
urchins (Strongylocentrotus drobachiensis) nestle in crevices on
corallines. Filter feeders are abundant; a great diversity of
anenomes can be found (Tealia, Haliplanella, many species of
Metridium), spirorbid worms, sabellids, large and small
barnacles, and mussels. Not all space is covered by barnacles,
and a healthy community of limpets, chitons (KRatharina,
Tonzcella). siphonaria (Siphonaria thersites), and pulmonates

(Onchi ‘,“porealls) grazes. Littorines are also abundant,
especi m drift algae caught amongst large cobble boulders.
Other ¢ opods include Nucella canaliculata?, N. lamellosa,

Amphisal' Margerites. Nemerteans (Ehplectonema, Amphiporus,
Tubul anBis)*“are plentiful on barnacles and under cobbles. Sponges
(Halichondria, Haliclona) can be found, but not in the abundances
of wave-cut terraces. Bryozoans (Dendrobeania especially on
rocks and Alaria holdfasts; Membranipora on Alaria and drift
Laminaria) and hydroids can be found in patches. 1In one small,
sandy lagoon, (CG002) echiurans and Macoma balthica were
numerous. Shells of Mya arenaria, Clinocardium, Saxodomus, and
Hiatella arctica were strewn on the sand.

1) A) Cobble beach put in: magnificent headland immediately to
south, very clear zonation on north face. Barnacles abundant on




some cobble/boulders, Fucus light and sparse, littorines

abundant, Pterosiphonia low. Not all rocks are covered:; lower
areas especially are smooth and polished. Drift along beach
includes rich assortment of offshore algae: Laminaria dentigera,

L. groenlandica, Agarum, Alaria, Nereocystis, Cymathere,
Pleurophycus, Desmarestia, Odonthallia washingtoniensis.

2) Rocky headland/angular boulders: On north face, light
Myelophycus, Porphyra to the Alaria zone. Abundant, very tiny
mussels.

3) B,C,D) Embayments: long, frondy Acrosiphonia with Palmaria
hecatensis and P. callophylloides. Cymathere triplicata growing
in pools with Alaria, corallines.

4) E) Large angular boulders: Halosaccion and Gloiopeltis
sparse 1in higher zones with varying Fucus cover. Limpets,
littorines. Middle to low; large limpets, Pagurus in bryozoan
covered Nucella shells. Haliplanella, Siphonaria, Onchidella,
Katharina crawling through large Semibalanus. Low in pools:
juvenile mussels, corallines, Porphyra, Pterosiphonia, Alaria,
Cymathere, Tealia. Small Metridium, brown with white "ring" at
base of tentacles and small white tip. Also brown anenome
(red/green?) with brown oral disc and tentacles, Leptasterias,
spirorbids, Anthopleura artemesia, and some Nucella lamellosa.
5) Terrace before beach: Iridaea heterocarpa abundant, green,
fertile, with spoonweed in pumice and shell bottomed pool.
Corallines growing on Neorhodomela, Odonthallia, Colpomenia
bullosa, Soranthera, Chordaria in small patches. Erect
corallines, long Porphyra, patches of Ralphsia, Chaetomorpha,
Mastocarpus. Margarites pupillus, many small purple sabellids.
6) F) Sandy beach with long, low Alaria covered fingers
extending southeast in sand, boulders in low intertidal.
Waterfall and mouth of stream carve furrows and create small sand
bars on beach: On rocky fingers and boulders; juvenile mussels,
good barnacle cover, Dendrobeania, Emplectonema, A. artemesia.
Myelophycus, Palmaria hecatensis, Fucus, Acrosiphonia, Ulva,
Enteromorpha. In sand, slurpy tube weed. Abundant drift caught
on bars and against boulders on north end of beach: Laminaria
dentigera, L. groenlandica, Alaria, Agarum, Odonthallia
washingtoniensis, Desmarestia, Nereocystis.

7) G) Large boulders with flat pools: Analipus, Fucus,
spoonweed,:-Odonthallia, Neorhodomella, Iridaea heterocarpa in
pools.g;inrpools and on rocks, Metridium, Haliplanella,
Halichomdria, Haliclona, Leptasterias, Dendrobeania, Margerites,
Amphisaa,: Almagorda, Katharina, Bvasterias, Tonicella, N.
lamellosa huge, N. canaliculata abundant, Henricia, small red
Musculus discors type mussel on Odonthallia and Alaria, clinging
by soft, white, wormy byssal thread. Emplectonema, Amphiporus
abundant on barnacles. Saxodomus shells in pools.

8) K) Narrow, high, rocky bedrock terrace, drops abruptly to
depth: Rhodochorton on cliff face with fresh water permeation.
Porphyra on seaward edge of terrace, high with some P. hecatensis
lower. In Alaria zone below, abundant echinoderms: huge
Pycnopodia, Evasterias, all sizes Solaster, Dermasterias. Four
types of Metridium in a few clustered pools: Large orange with
white tentacles; very small white; brown with orange disc, white




tentacles; brown with very ruffly white tentacles.
Strongylocentrotus droebachiensis abundant in crevices and pools
with spirorbids, sculpin, Tonicella, Haliclona permollis,
Fudistylia, small purple sabellids.

CG.002A
Small, sandy lagoon: Echiurans and Macoma balthica numerous.

Shells of Mya arenaria, Clinocardium, Saxodomus, sand dollars,
and smali Hiatella arctica strewn on the sand.
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2. Hew should the process be put in motion?

Estzplish need and interest among &s many &s possible Develop
an early concect paper Lo stir discussion and interest.

Identify seientist/techniciansg/rescurase manageTs and their
affiliations with specizl 2xpertise for ssch different zares

of monitoring interest
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Uge af a Technical VWorkshop to develo
1

Determine warkzsher attendess, locatioa and time f meeting,
"officizl sponsorship”, duration, product, budget needs,

Determine costs and source of support
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lanning process:

opo
1. Pre-planning within EPA

Discuss proposal to develcp & monitering scheme with Armstrong,
Ross, Nadesu, cothers (new underway)...need to devise & method for
engaging Alaska =at earliecst stage Avoid = ‘invented at EP&

image .

~

Hood develsop a draft "strawman” pl
woark shop {(alse now in draft pre

Strawman document circulsted to Armstrong, Ross, Nadesu, others
wit Hin EPA for aomment and revision. Ezrly on, Torok and Ross
“flo the oconcept a2nd need with Alaskz and throughn RPEG
Engende: intere=t and participation where aver possible.
Probably useful to zddress need for monlitoring and sveoid policy
and budget zaspects at the sarly stages

Individual and /or -onference calls ¢
next actions, or reconclile views if nesded

Revise dr=ft document preparatory to unofficially circulating it
to scientists  and others in the. trustee departments and o
Alasks afficials. Introduction =zt the technical level 4o people
on the scene should spark some worthy changes and engender =
brosder sense of particip=tion.

2. Broader plznning with other

Fresent document fto & select list of specialistzs for comment and
suggested revision. The Zoal is +to develop as gaod a monitoring
concept &8s possihle, preferably with some elssticity and options,
and to de-emphasize cost until & rssponszive plan has been
devised. :

Revise and 1insert comments and changes as needed from technicians
and others.

3. Development of & techniezl workshop to plan the details of a
monitoring effort ‘

Central to developing =2 detailed menitoring progrzam weuld be 2
technical planning workshop. The goal of the workshop would be to
identify and devise the detziled monitering plan to reveal the
rate of recovery for each specieshabita which was Judged
injured oz in neesed of restoration and 1o avaluate the
effectiveness of the restoration processes designed Lo enhance
rTECOVery The workshop would identify the "lead” perscnnel

5’/23,/‘?0
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{and/ocr agency, department, atate)y who weould conduet the
nonitoring, 2ng would estimste the duration and cost of eacn
segment of the proposed activiiy. A possible 'Pgarf'ng scheme

la
%
for the menmitoring results would be
digcussions. This is presently envision
meeting of 25-35(7) people.

Separately, but in concsrt with the lead participsznts of the
monitoring effort, a plen stould be devised as te who pays fcr
what, identify any sericus shnortfalls betwssn the plan  and
funding/FTE zvailable, znd propose a =trategy for sither reducing
the plan or providing the needsd additional resourcas. This
group is envisioned ag a3 very smail number {(5-7) (7 of peoples.
After the technical werkshop, there’ will probably be a cycls of
approvals needed for the propanzed actives

implementation of the planned field monitoring as early

Schedule i
as feasgible. These activities will come into focusz more readily
as we progress through some of the above activities.
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Spgrt Commercial

Oncorhynchus gorbuscha YPink Salmon g C
0. kisutch X Coha Salmon = C
0. tshawyitscha XChinook Salmon 5 [
0. nmerka YSockeye Salmon 5 C
0. keta Chun Salmon g
Hippoglossus stennlepis APacific Halibut = C
Sebastes Rockfish =)
S. rubercimus Yelloweye Rackfish
S. ciliatus Dusky "
5. melarnaps Black
Sebastolobus spps. Rockfish 5
Salvelinus malma Dolly Vargen Char S [
Oncorhyncnus clsarkl Cutthroat Troux =
Steelﬁead Traut
Opnhiodon elongatus Lingcad s
OTHER SPECIES CAUGHT
Clupea harengus )(Pacific herring -
lingcod
pollock cod
sculpin
skate’
octopus

flounder
BIVALVE MOLLUSC

Clineesardium mnutalli Cockle

Protothaca stminea (f littiernack Clam
Saxidomus gliganteus 7 / utter Clam
914

CéABS

k’DurgeﬁEss Crab
[ Brown Kimg Crab

0MJ${ Red Klﬂﬁ

Blue Klng
C. bairdi

VEGETATION SPECIES ! {(Vegetation Latagories)
X Eelgrass

Fucus

X'Kelp
A Large hbhrown kelp
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)(King Crai
¥ Dungeness Crab
YTanner Crab

Trawl anmnd Pot

)(Sidestipe She i
Long Line,

A Halibut
Pollock
Sablefish

X’Pacific Cod

' Daver Sale
Flathead Sole
Arrowtooath Fleo
Rogckfish

c

X Littleneck
Cockle

~ Butter

X’Razor‘

Humpback Whale
Killer Whale
Sea Lion
Harbor Seal

X Sea Otter

Sitka Blacktai
Black Bear
Brown Bear
River Otter
Minmk

Trawl

202 382 6370

LS EPAa~ORD/OEPER

AND SHELLFISH WHICH SUPFORT

Fisheries
mg

and Jig Fisheries

27 rfthio g

Lnder
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MARINE MAMMALS

Megaptera novaeangliee
Crcinus orca

Eumetopias jubaitus
Phgca vitulina richardsl
Enhydra lutris

TERRESTRIAL ANIMALS
1 Deer Odocoileus hemianus sitkensis
{sought but none captured)
Ursug arcros
Lutra canadensis
Mustela visian
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CARNIVORES AND SMAL

Fox
Walverine
Wolve

Mar ten
Weasel

BIRDS

Seabird Tolony Survey of the
xBald Eagle
wPeal s Peraegring Faloon
XMarbled Murrelets
XStorm Petrels
xBlack~-legged Kittiwakes
igeon Guillemots
rG5lauvcous-winged Gulls
X'Sea Ducks:
Harleguinm Ducks
Barrow s Goldeneyes
White-winged Scoters
Surf Scoters
7 Shorebirds

L4

U5 EPA-ORDOUEPER

L MANNALS NCT LISTED ABOVE

PSS

{estimated FWS populatianshalf milliocon)
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DATE COMPONENTS AND AGENTTFS FOR MONITQRING

AGGREGATSD BY ENVIRCNMENTS AND BIOLOGY
(LISTING PRESENTED IN APPROXOMATE DECENDING ORDER OF IHPORTANCE)*

Component ': Agmgz_.
Coastal habitats F5/ and athers

Near coastal habitats
Szbtital sediments ete

{0AA & Alaska

o

Fish/5hellfish

Szlmon (211 species) j ADF&G
Herring ADF&G

Crab (&ll species) NQA

Spot Shrimp ADF&EG & HOAA
Clams | ADG&EG

Marine Mammals

Sea otter f FUS

Whales, NCAA

Killer & Humpbac

Sez lion, Harbor =seal . NO&AA and others
Terrestrial
Mammals

River otter, Hink | ADE&G

Rear, brown & blaceck ADFRG and others

Black tailed deer ADFEG

010
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9¥80 « 153:31 202 582 6370 'S EPA/ORD-OEPER
Birds
Raptors
Bald eagle Fus
Peregrine fazlcon ADFRG
Passerines FWS
Seabird colony surveys FUS
Seadunks FW3 znd others
Census and Seasoansl Dist. FUS
(Technicas Services¥®)

(Muopingd) JHR & FWS and cthers
*Romit has peen derived from the zspproximate level of federszsl
gxpenditures for the second yesr damzage zssessment work
*¥xMepping iz included in  this tzble becsusse of the large area
whinch may need to be monitored. A ‘cgrefully developed sampling
and site selection plzn seem=s 2 ugeful tool to eontrol costs, vet
provide reazsonal coverage. Mops already develspsd may assist in
deve’ | it of 2 monitaring scheme.
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