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l. Institutional Function
A. Establishing Legislation

The Qil Pollution Act of 1990 (OPA 90) established the Prince William Sound Oil
Spill Recovery Institute (OSRip Cordova, Alaska. The OSRI is administrated through
the Prince William Sound Science and Technology Institute (aka Prince William Sound
Science Center: PWSSC). As legislated OSRI functiogsiiduct research and carry out
educational and demonstratiorojects designed to 1) identify and develop the best
available techniques, equipment, and materials for dealing with oil spills in the Arctic and
Subarctic marine environment; and 2) complement Federal and State damage assessment
efforts and determine, doment, assess, and understand the long range effects of Arctic
or Subarctic oil spills on the natural resources of Prince William Sound and its adjacent
waters, and the environment, the economy, and the lifestyle antdeued) of the people
who are deperaht on them, except that the Institute shall not conduct studies or make
recommendations on any matter which is not directly related to Arctic or Subarctic oil
spills or the effects thereof.
B. Mission Statement

The mission of the OSRI is to better undainst the effects of oil pollution on Arctic
and subArctic marine environments, and to seek new techniques and technologies that
may prevent, mitigate, monitor or recover oil spills in Arctic andArdiic marine
environments through:

* Research

* Educatian

* Demonstration and/or application
Il. Purpose of this Document

The OSRI Advisory Board will benefit from a long term plan to guide the annual
workplan development process and to provide a contextual framework for specific

projects and partnership commignts. OSRI partnerships will benefit from an



understanding of how components of the OSRI Program are related to fulfill the missions
and goals mandated by the founding legislation. This document is intended to provide
guidance with regard to program compats and annual budget allotments, summarized
on Table 1, and does not commit the OSRI Board or staff to support or fund any of the
projects described herein.
[ll. Program Introduction
A. Background

In 1995, OSRI published an Oil Pollution Research ardhifelogy Plan for the

Arctic and SubArctic (www.pws-osri.org/publications/rdplan.htinthat provides a

review and the guidance for developing and managing the OSRI program. The 1995 plan
used existing oil pollution research programs as a guide, particularly the National Oil
Pollution Research and Technology Plan, published by the Interagency Coordinating
Committee on Oil Pollution Research (ICCOPR). This plan describes the scope of oil
pollution prevention and response R&D, and OSRI's geographic focus on Alaska's ol
transport system. In 1997, OSRI held a workshop to update Arctic arArStiboil

pollution issues for the Advisory Board. At this workshop R&D efforts conducted after

the Exxan Valdez Oil Spill (EVOS) were reviewed and the revised national plan for oil

pollution research and technology was presensdn( uscg.mil/hg/g

m/nmc/gendoc/coop/coop.hynBased on thigvorkshop, the OSRI Advisory Board

endorsed three program areas of applied technology, predictive ecology and public
education and outreach. In 2002, the OSRI Advisory Board solicited a program
assessment by the National Bl.dnaampmetothed Pol ar
PRB report, published in early 2003, the OSRI Advisory Board deleted the three program
areas, revised its Strategic Plan and adopted four goals for OSRI programs: understand,
respond, inform, and partner. The following strategic plaecifically addresses these
four goals.
B. Grant Authority

Under Title V, Section 5006 of OPA90, Congress authorized OSRI $23 million over
10 years from the TransAlaska Pipeline System (TAPS) Fund. In FY97, after other
pending TAPS claims were settledqrigrress appropriated $22.4 million of the remaining

funds to be held by the U.S. Treasury with the annual interest awarded to OSRI for
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implementation of the R&D program for the Arctic and S\rbtic (Coast Guard
Reauthorization Act of 1996). In FY02, Corgs extended OSRI through the year 2012,
and efforts are underway to extend OSRI through the life of the TransAlaska pipeline.
C. R&D Grant Policies and Procedures

OSRI initially adopted an R&D grant program based on policies and procedures used
by the Naibnal Science Foundation (NSF), NOAA's National Undersea Research
Program and the EVOS Trustee Council. The basic document that governs the OSRI
program is the Grant Policy Manual (GPM). The GPM provides guidance on the various
provisions of program managent. All OSRI staff, committee members, and Advisory
Board members will follow the guidelines contained in the GPM when processing and
managing OSRI grants. The OSRI GPM and other OSRI documents and forms, including
application packages, are availabletiom OSRI web site arww.pws-osri.org or by
request.
D. Roles and Responsibilities

The staff structure of OSRI is related to the PWSSC as shown in Fig. 1.
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Figure 1. OSRI and PWSSC staff chart and relationship between the organizations

The following oles and responsibilities are suggested:
1. Advisory Board i Set strategic direction, review program toward

accomplishing strategic goals, promote OSRI program results and



products to the oil spill and marine science communities, define duties
of OSRI directo and other staff, appoint and evaluate director and
other OSRI staff, establish subcommittees, approve bylaws, set broad
annual scientific priorities, approve annual program plan and large
grant awards, seek operational coordination with the Prince Willia
Sound Science Center and its Board of Directors, resolve complaints
and financial award issues, act to fill vacancies on the Board, ensure
fiduciary responsibilities are met, and assist OSRI Director and

Science Director with partnerships.

. Executive Director i Assists the OSRI Science Director with

administrative support to implement OSRI programs, promotes OSRI
programs through outreach efforts (e.g. web page, annual report,
meetings, etc.), and communicates with the Advisory Board on a
regular basis carerning administrative and fiduciary issues.

. Research Program Manager (previously titled "Science Director")

T Provides leadership in planning research programs, prepares annual
work plans in consultation with the Work Plan Committee and the
Advisory Board works with OSRI Executive Director on fiduciary
issues, and implements the work plan as approved by the Advisory
Board. Coordinates proposal reviews, works with the Science and
Technology Committee on proposal selections and recommendations
to the Advisoy Board, and ensures compliance with all policies and
procedures of the Grant Policy Manual.

. Science and Technology Committeke Provides advice and
recommendations to the Science Director and to the Advisory Board
regarding the selection and support gie@rch projects related to

Arctic or subArctic oil spills. Acts as the proposal selection panel
using review comments and recommendations submitted by
independent (not related to either OSRI or PWSSC) technical peer
reviewers. Provides recommendationght® Advisory Board on

program plans, proposal and fellowship awards.



5. Clerical Staff - provide administrative support to tResearch
Program Manageand Director to carry out the OSRI Program.
E. Application and Award Process
OSRI staff, STC and Advisofgoard members will follow the guidelines and
procedures detailed in the Grants Policy Manual (GPM). The OSRI GPM and the annual

OSRI program descriptions are available on the OSRI web sitenatpws-0sri.org or

by request from the Science Director. The GPM was last revised in 2001 and will be
updated during the 2005 fiscal year.

IV. OSRI Strategic Goals

The Advisory Board of OSRI and the Executive Committee of the Board of Directors
for the PWSSC conducted a ségit planning session on NovemberZ8y 2002. The
purpose of the planning session was to evaluate the past, the presdet/elog
strategiedor the future of OSRI and the PWSSC through 2012. Strategic planning was
defined as devising a strategy thahtibutes most effectively and consistently toward
the mission and goals, and uses the plan to implement the strategies. Four goals were
identified as part of the strategic plan: Understand, Respond, Inform, and Partner
(Appendix A). The OSRI Science Plaas been placed in the context of these four goals

and are described in the remainder of this document.

Goal #1 Understand

Attain a fourdimensionalinterdisciplinary understanding of Prince William Sound to
enable detection and prediction of spédlaed impacts and subsequent recovery.

1. Objectives:
a. Design nowcast observations, and hindéastcast modeling systems,
demonstrate its utility, and seek lotegm operational funding.
b. Conduct environmental research to understand the variability ofahatur
systems and how a disturbance can affect these systems.
c. Profile potential oil spill and response impacts on the economistiife and

well being of communities and resource users in Prince William Sound.
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2. Background

Al askads Pr i ncadudeg/anlintrica metwSrk af matitime glaciers,
rain forests, offshore islands, and ocean. The Sound has about 5600 km of shoreline, is
surrounded by the Chugach National Forest, and contains the most extensive system of
tidewater glaciers descendingrndhe highest coastal mountain range in North America.
The Trans Alaska Pipeline terminates at Port Valdez, making the relatively undeveloped
environment of the Sound highly vulnerable to oil spills, as evidenced by the 1989 Exxon
Valdez spill. The OSRI ahits partner organizations conduct research in Prince William
Sound to enable detection and prediction obpill related impacts and subsequent
recovery. This mission led to the development of the Noweastcast modeling effort
that consists of anm@iospheric circulation model coupled to an ocean circulation model.
In the event of an oil spill, NOAA scientific support staff advise the U.S. Coast Guard
(USCG) on probable spill trajectories based on modeled scenarios using available data on
winds and crrents. This information is used to decide among various techniques-for oil
spill remediation, including deployment of diversion booms to protect sensitive habitats,
mechani cal removal, ignition of the spill, o
investment in the redime model outputs of the Nowcdsbrecast Program are intended
to inform the USCG and NOAA on prevailing atmospheric and oceanic circulation
patterns so that more accurate trajectories can be predicted. This approach improves the
asessment of risks versus costs, a key element in identifying the bggillgirevention
and response technologies.

An extension of the Nowca$torecast modeling program has potential utility in
fisheries oceanography and in gaining a better understantithe PWS ecosystem.
Therefore, the modeling program is evolving to take better advantage-tifirealata
streams from recently deployed meteorological sensor arrays and an enhanced
observational oceanography program consisting of permanent mooneddneb
seasonal hydrographic transects. This evolution of the OSRI program coupled with recent

national initiatives to develop an integrated ocean observing system.¢cean.uys and

the regional Alaska Ocean Obseryifystem\yww.aoos.ory is leading to the

development of the Prince William Sound Observing Systéra.goals of the national

and regional efforts include improvements of 1) the safety and efficiency of marine
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operatims; 2) predictions of climate change; 3) national security; and 4) to more
effectively protect and restore healthy coastal marine ecosysi¢hiie. some

government agencies already provide some of this information to national and regional
ocean observingystems like AOOS, the PWSOS can identify and work to fill

observation and information gaps, and also supply tailored products to meet the needs of
scientists, educators, industry, resource managers, search and rescue, and security
agenciesFor example, arssue relevant to OSRI is thi&ie U.S. Coast Guard considers
Prince William Sound and Port Valdez as high risks from a national security perspective.
While the possibility of another accidental oil spill has been contemplated since the
Exxon Valdez spilin 1989, only recently has the prospect of an intentional act of
sabotage become significant. This demonstrates the need for being able to adapt existing
real time data streams in unforeseen ways. This also requires that data streams are
reliable and modse be developed to utilize real time data.

As part of this strategy OSRI will provide only limited funding support for new
infrastructure with the intent to pursue additional development through partnerships and
competitive grants. However, OSRI will conte funding the key atmospheric and
oceanographic components of PWSOS since no other funding sources are currently
available to sustain OSRIO®&s investment i
in 2004 by the PWSSC will allow for infrastructure axgion such as improving the
consistency and data quality of the existing array of meteorological sensors, deploying
solar radiation sensors and precipitation gauges in the surrounding watersheds,
redeploying a stream discharge gauge on the Copper Rinkdexeloping a synoptic
wave model to predict wave heights, nearshore currents, andinciueed turbulence.
Additional funding from NOAA was recently secured by the PWSSC through the Exxon
Valdez Oil Spill Trustee Council to begin understanding the nresims and exchange
rates of waters between the Gulf of Alaska and the Sound using fixed moorings at
Hinchinbrook Entrance and Montague Strait, and collaborating with the GLOBEC team
to develop a data assimilation model for PWS. Understanding the ciroudatibthe
patterns of water exchange will provide a solid scientific foundation for addressing not
only oil spill trajectories, but also fisheries and ecosystem management needs related to

long term oceanic and climatic variability.
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The evolution of the OBl Nowcast/Forecast System into PWSOS will allow better
utilization of infrastructure contributed by a host of partner organizations including the
Prince William Sound Regional Citizenso Advi
Center, the Natural Resousc€onservation Service, the University of Alaska at
Fairbanks, Anchorage, and Juneau, the U.S. Forest Service, the U.S. Coast Guard, and the
Exxon Valdez Oil Spill Trustee Councilhe role of OSRI in the PWSOS, to fulfill the
mandate of understanding tatects of oil spills on arctic and subarctic environments,
will be to maintain the core components of the PWSOS (e.g. met stations, ecological
observations, circulation models) until other funding sources are found (i.e. I00OS) or
until 2010 whichever consfirst. This effort to coordinate local resources for the
common goal of leveraging funds specifically to better understand the PWS ecosystem
has captured the attention of the regional AOOS. The AOOS has recently adopted the
PWS effort as a pilot projefbr the development of a coastal ocean observing system
and data management model to serve the future Alaska nodes in Southeast Alaska, Lower
Cook Inlet, the Bering Sea, and the Arctic Ocean. With the assistance of AOOS, a
steering committee will providenaexperts forum for coordination within this consortium,
and specialized setommittees will provide technical oversight for both science and

education components.

3. Existing Nowcast/Forecast and PWSO$frastructure

The OSRI, PWSSther institutionsad universitiesconduct research in PWS to
better understand the ecosystem, and enable detection and predictiespdf alated
impacts and subsequent recovery. The PWSOS provides observational data to models
that provide output to aid in managemeasearch, industry application, and education as
shown by the flowchart in Figure 2. For the models to be accurate, and therefore of
maximal reliability to user groups, they will require quality controlled data streams from

multiple observational platforsa
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Figure 2. Key components of the PWSOS include observations, models, and users.

The PWSOS currently (in 2004) consists of a broad spatial array of sensors,
maintained by both government and private entities, providing meteorological,
oceanographi@nd tidal data in real time (Fig 3)he ocean circulation model operating
from 2004 to 2007 for PWS is based on the Princeton Ocean Model (POM), operated
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Figure 3. Instrument arrays that make up the current implementation of
PWSOS. In 2004, OSRlispaner i ng with the PWS Regional
Council, and the University of Alaska Fairbanks to establish a-kzaskd
Coastal Ocean Dynamic Applications Radar (CODAR) system for measuring
surface current velocities in the central sound basin. This fieguency radar
technology provides a laAoased system to transmit surface current velocities in
near reattime to a variety of users, including the public, fishermen, and resource

managers.

by the University of Miami Rosenstiel School of Marine anth8spheric Sciences
(RSMAS), and funded by OSRI. The PYP®M is forced by winds, tides, heat flux, and
freshwater buoyancy forcing@idal heights and currents are computed from tidal
harmonics (amplitudes and phases) interpolated from a Northeast Pdeificadel.

Wind stress is computed by the Regional Atmospheric Modeling System (RAMS), which
is a mesoscaleesolving atmospheric model operated by the Alaska Experimental
Forecast Facility (AEFF). Heating and cooling is given by the climatological monthly
heat flux from the Comprehensive Ocean and Atmospheric Data Set (COADS). Fresh
water runoff is derived from a hydrological model and is applied at the surface grid
points next to the land. RAM8&riven forecasts are presently made out to 36 hrs. The

limitations of the POM modeling effort are significant and include 1) validations and
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verifications of the POM are limited to a singleint (i.e., no spatial structure) hourly
observations of wind speed and direction at NDBC buoy 46060 $mithd), 2) there are

few observational data from Hinchinbrook or Montague Entrances for boundary
conditions, 3) there are no nested larger scale domains to provide boundary conditions, 4)
there are no real time measurements of precipitation or heat flux, 5) there are invereal t
measurements of tides, 6) and the POM is not able to assimilate thieneedhta being
collected by the PWSOS.

4. Benefits of Maintaining an Ocean Observing System
a. Oil Spills

In the event of an oil spill, the U.S. Coast Guard (USCG) is desigaatiétt Federal
On Scene Coordinator (FOSC). NOAA provides scientific staff to advise the USCG on
spill trajectories based on modeled scenarios fronGtreeral NOAA Oil Modeling
Environment{GNOME) using any available data on winds and currents. Thigmadtion
is used to manage the oil spill including the deployment of diversion booms to protect
sensitive habitats, aerial bombardment to ignite the spill, or to apply chemical
dispersants. The real time data streams and model outputs of the PWSOS tre used
inform the USCG and NOAA on prevailing atmospheric and oceanic circulation patterns
so that more accurate trajectories can be predicted. This approach will improve the
assessment of risks versus costs, a key element in identifying the best oil gpiitipre
and response technologi€aurrent approaches to this system of oil spill response involve
oneoff solutions to data acquisition and model integration. An improved approach would
provide NOAA with an online data flow of model output and instrumesdéisurements

for specific locations as well as general regions.

b. Search and Rescue and National Security

Prince William Sound and the Port of Valdez are considered by the U.S. Coast Guard
as high risks from a national security perspective. While thsilpitity of another
accidental oil spill has been contemplated since the Exxon Valdez spill in 1989, only
recently has the prospect of an intentional act of sabotage become significant. Accurate

models of the oceanographic, atmospheric, and biologistrsg in Prince William
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Sound are critical to the security of the sound and to search and rescue operations,
therefore, the USCG would benefit from access tetigad data streams from this

project. We will work with representatives from the USCG to enthat reatime data
streams for CODAR, oceanography (e.g., wave height), meteorology, and other sources
are available through modeling workflows that enhance the ability of the USCG to
manage oil spills, search and rescue operations, and the sectiiyaaf William

Sound.

c. Industry

PWS is home to five salmon hatcheries that release large numbers of pink
(Oncorhynchus gorbuschasockeye ©@ncorhynchus nerBaand chum@®ncorhynchus
ketg salmon fry into PWS each year. In 1999, over 50 million ddhtithery salmon
were taken from PWS, the highest number on record. Environmental monitoring
informationis important to the salmon hatchery industry operating in PWS. These
hatcheries typically release juvenile fry stage salmon in the spring followirognget of
plankton blooms. Critical elements to the survival and eventual return of adult salmon
include the release of salmon fry coincident with the spring plankton blooms, a current
with a velocity and direction conducive to flushing the young salmotoaeéa, and a
current strong enough to provide a signal to lead returning adults back to the hatcheries
and natal streams. The ocean observing system products most useful to these industries
are daily values of SST, salinity, current velocities, and ZXa®gasts, preferably
emailed directly to each subscribed user such as the managers of the hatcheries and oyster
farms. Synthesized products of value to these operations are comparisons of present
values compared to historical years, i.e. in the caggeagdlmon hatcheries, managers
need to compare present conditions to historical conditions that have known salmon
returns. Salmon hatcheries are a multimillion dollar business, and most of the expense is
in fish food. The longer the salmon fry are helgh@ms awaiting the optimal conditions
for release, the more food they requifae accurate management of fry release will
improve the survival of fry to the adult stage and also decrease the unpredictable

variability of adult returns.
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d. Ecosystem Managerant

The goal of the PWSOS is to combine hypothésigen longterm research with
shortterm process studies to understand mechanisms underlyintglonglynamics
between the major coastal currents of the GOA, the coastal ocean, and the fauna and flora
of PWS. Of particular interesd understanding predominant causes of ecological
variability. The central overarching ecological hypothesis is that both the degree and
source of connectivity of PWS to neighboring coastal marine systems combined with
naturaland anthropogenic disturbances drive dramatic variation in ecosystem processes,
community structure, and population dynamics over space and time. Critical connections
between PWS and other ecosystems are forged through variable water mass exchange
with the GOA or from coastal freshwater runoff, implying dramatic differences in heat,
salt, nutrient fluxes, stratification, planktonic propagules, and dissolved and suspended
inorganic particles. This temporal and spatial variation in inputs interacts withusario
disturbances from ecological processes, such as predation, human activities, such as
fishing, and natural events, such as earthquakes, and has important direct and indirect
impacts.

5. Approach
a. Physical Science Programs

The climate at high latitudes often extreme and is generally driven by physical
forces that cause seasonal and interannual temperature variation that in turn drive
regional and local winds, precipitation, and currents. Large tidal ranges that drive
currents and expose vast amowftshoreline to the twicdaily ebb and flood also
influence the northern Gulf of Alaska. This physical heterogeneity in time and space
explains much of the biological variability observed in fisheries, birds, and mammal
populations, as well as less charéic benthic and pelagic invertebrate and plant
communities. Therefore, an understanding of this physical variability is paramount to
understanding the variability of the PWS ecosystem. QBRiugh support of the
PWSOSwill continue measuring key physil variables that drive ocean currents, and
provide these measurements in real time to improve model forecasts. The atmosphere and

ocean models will also be upgraded to take advantage of new technologies that allow real
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time data assimilation. OSRI wilbatribute long term funding to sustain these efforts,

but major upgrades in infrastructure will rely upon outside funding sources. For example,
the proposed modeling effort will utilize funds from NOAA and leverage the
considerable expertise of the GLOBR@gram. OSRI will work with AOOS to

coordinate a steering committee consisting of modelers and observationists to attend
annual organizational meetings.

The principal drivers of circulation in PWS are tides, winds, heat flux, and
freshwater. However, therare only three sites in PWS currently measuring precipitation,
Whittier, Valdez, and Cordova. The ocean modeling effort funded by OSRI uses a runoff
estimate based on climatological trends and this precludes the analysis of interannual
variability of circulation as a function of freshwater input to the system. To better
understand this variability we need to combine climatological trends with estimates of

interannual variability of precipitation and solar radiation.

i. Oceanography: Water exchange proceags
Partner: Alaska Ocean Observing System

PWS is connected to the northern GOA shelf at Hinchinbrook Entrance (HE) and
Montague Strait (MS) (Fig. 4). PWS and the adjacent shelf support a wide variety of
producer and consumer species, including sea lirdsne mammals, and commercially
important fish stocks. Understanding the linkages between the physical and biological
components of this tremendously productive ecosystem is necessary for better
understanding of the physical processes that control agimalaesponse and for
effective management of marine resources. The Sound Ecosystem Assessment program
(19941999), funded by the Exxon Valdez Oil Spill Trustee Council, identified exchange
between the northern GOA and PWS as one of three physical metleasexert the

most influence on the biology of phytoplankton, zooplankton, and juvenile fish within the
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Figure 4. The locations for mooring arrays in the major entrances to PWS

are shown.

Sound (Vaughn et al., 2001). An accurate descriptioneofithv through HE is therefore
necessary to investigate the relationship between circulation variability and biological
variability in PWS. Observations (Muench and Schmidt, 1975; Niebauer et al., 1994;
Vaughn and Gay, 2002) and numerical simulations (BertgMooers, 2003) show cress
channel variations in HE hydrographic and velocity fields. In spite of this spatial
variability, all current meter mooring programs investigating flow through HE have, to
date, been comprised of singlite moorings unable t@solve this horizontal variability.
Furthermore, none of these earlier mooring programs have measured flow in the upper
20-40 m of the water column.

The proposed current meter mooring project addresses these two significant
limitations to acquiring an aarate description of transport variability through the
principle entrances. Three current meter moorings will be deployed across HE and MS
(Fig. 5). One of the current meter moorings in each entrance will be a telemetered NDBC
buoy, 46061 in HE and 46081 MS. The other two current meter moorings in each
entrance will be subsurface to avoid shipping traffic. The NDBC buoys will be
instrumented with a downward looking RDI 150 KHz Workhorse Acoustic Doppler
Current Profiler (ADCP), and a Seabird Microcasgended from a cage in the buoy hull.
Each subsurface mooring will have two ADCPs at ~100 m depth, one ufne&dg
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Oceanographic Mooring deployments
(Proposed)
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Figure 5. Each mooring array will consist of a telemetered NDBC mooring, and
two instrumented subsurface moorings.

and one downwartboking. Each pair of ADCPs will consist of RDI 300 KHz
Workhorses. All ADCPs will acquire hourly measurements of current speed and
direction.

Yearlong time series of hourly current measurements are more than adequate to
identify the principal tidal congdtients of the flow through the pass. Data from the NDBC
buoy mounted ADCPs will acquire higksolution (8m bins) observations for the water
column and will acquire neaurface current measurements within ~7 m of the surface.
These data will be telemeegagt every hour to the central computer at Stennis Mississippi
for processing and web based dissemination. The subsurface mooring mounted ADCPs,
deployed in upwardboking configurations, will provide highesolution (2.25m bins)
observations in the uppe®@ m of the water column and will acquire nearface
current measurements within ~7 m of the surface. The dowrAaakdhg 300 kHz
ADCP will acquire measurements of lower water column currents irr@.Bis. Each
subsurface mooring will also be instrumed with three CTD (Seabird Microcat or
seacat) located at the top, middle and bottom of each string. The CTDs will sample
temperature and salinity at thistginute intervals for the purpose of identifying periods
of deepwater exchange between PWS anddnhern GOA. The proposed array of two
doubleinstrumented subsurface moorings, and a single instrumented surface mooring,

will provide significantly improved horizontal and vertical resolution, and identification
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of crosschannel velocity variations, ev the singlesite moorings previously deployed in
HE.

Mooring maintenance will be conducted every six months. The initial mooring
deployment will occur in June 2005. During the first recovery mission in January 2006,
the HE subsurface moorings will be ogered and while aboard ship, the data will be
downloaded from the instruments, the instruments cleaned, and the mooring strings
inspected and then-geployed for another six months. The MS subsurface instruments
will be replaced with spares. In June 200® HE moored instruments will be replaced
with spares, and the MS moored instruments will be cleaned and tHeplogyed for
another six months. The sampling strategy of sequentiahsinth deployments is
preferable to a single, yearlong deploymergause the risk of data loss due to
instrument failure/loss is diminished. This-snonth rotation cycle will continue for a
minimum of 5 years. The annual maintenance costs will be provided by OSRI.

The simplest data analyses will be time series plotseophysical field variables
(velocity, transport, temperature, salinity, and winds) measured in or near HE and MS.
Basic statistical measures such as record mean, variance, and monthly mean will be
computed for each time series. Axes of maximum varianitdecomputed for currents
at each bin depth for each mooring location and for winds at each wind observation
location. Correlations between the time series of physical field variables will also be
computed. Least squares methods will be used to exteagrincipal tidal constituents
from the ADCP velocity data. A time series of subtidal volume transports will be
calculated from the dided records. All subsurface mooring data will be posted on the
web within one month of instrument recovery. The NDBC pvocess and post ADCP
and CTD data from the surface buoy in real time.

il. Coastal mountain meteorology
Partner: Natural Resources Conservation Service

OSRI will partner with Natural Resources Conservation Service (NRCS) in 2005 to
establish precipiteon gauges at about 500 m elevation (treeline) on Mt. Eyak and in
College Fjord with deployment funding provided to the PWSSC by a grant from NOAA,
and annual maintenance costs provided by OSRI. Three additional stations will be
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deployed in the watershedsrrounding PWS (Fig. 6) in following years with additional

funding support to AOOS from NOAA. The NRCS installs, operates, and maintains an

extensive, automated system to collect snowpack and related climatic data in the Western

United States called SN@&L (for SNOwpack TELemetry). The system evolved from

NRCS's Congressional mandate in the-i®30's "to measure snowpack in the

mountains of the West and forecast the water
communications technology to collect and commatadata in neareaktime. VHF

radio signals are reflected at a steep angle off the ever present band of ionized meteorites
existing from about 50 to 75 miles above the earth. The sites are generally located in

remote highmountain watersheds where acdessften difficult or restricted. Sites are

battery powered with solar cell recharge designed to operate unattended and without

Figure 6. Locations for proposed five SNOTEL precipitation gauges at

500 m elevation.

maintenance for a year. A centraheputer at NRCS's National Water and Climate
Center (NWCC) in Portland, Oregon controls system operations and receives the data
collected by the SNOTEL network. SNOTEL sites have a pressure sensing snow pillow,

storage precipitation gage, and air tempeeasensor. Generally, sensor data is recorded
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every 15 minutes and the new generation of remote sites, master stations, and central

computer facilities allows for hourly interrogation.

iii. Sea level meteorological
Partner: Natural Resources ConservaSenvice

The OSRI has contracted the deployment of six meteorological stations in PWS to
provide real time data streams to the scientific community, oil spill responders, the
USCG, and local mariners. Figure 7 shows the locations for the six stations.

Figure 7. Locations of OSRI meteorological stations in PWS proposed for
telemetry upgrade with Alaska Meteor Burst Data service.

The stations transmit data through a VHF radio network to one of three links with the
Internet. Over the last two years gfevation it has become apparent that the VHF

network is compromising the consistency of data transmission. Furthermore, the current
contract does not provide for quality control of the data or for more than one maintenance
visit per year. The RAMS modellres on the real time data stream for validation of
modeled nowcasts. Without reliable access to these data the model results are skewed to
those stations with the most consistent data feed, i.e. the NWIANCand NDBC

buoys. A grant from NOAA will allowdr the conversion of these stations to NRCS
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