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Project Summary: The Mid-Atlantic Coastal Ocean Observing Regional Association The

MACOORA region comprises 10 states, four major urban estuaries, a 1000-km long continental

shelf, abundant maritime commerce and some of the most threatened fisheries in the U.S. After

many planning meetings with users, representing the 76 million people in the MACOORA

region (25% of the U.S. population), two themes emerged. The Mid-Atlantic Regional Coastal

Ocean Observing System (MARCOOS) has focused on delivering real-time information

products for improving Safety at Sea—Search and Rescue—and aiding Ecosystem-Based

Management of fisheries on the Mid-Atlantic Bight (MAB). To address these needs, MARCOOS

has established two primary sets of observing assets: an operational array of High-Frequency

Surface Current Radars covering the entire MAB and an ensemble set of ocean forecast models

that are trained with data assimilated from a fleet of autonomous ocean gliders and satellite
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sensors. Over the past year, MARCOOS Surface-Current Radar data became an official

operational component of the U.S. Coast Guard Search and Rescue OPerations System

(SAROPS) and is now helping save lives at sea. Collaboration with NOAA Fisheries has

increased with model forecasts for the MAB. MARCOOS has been able to achieve these early

successes, due in part to its ability to leverage Coast Guard, Navy, NSF, DHS, NASA and EPA

investments. As MARCOOS enters its third year, it currently includes 38 PIs and 22 institutions,

and continues to grow.

Based on collaboration and feedback from users, MARCOOS has identified three additional

needs: Water Quality, Coastal Inundation, and Energy. Using regionally distributed scientific and

operational expertise to coordinate an extensive array of existing observational, data

management, and modeling assets, MARCOOS will generate and disseminate real-time data,

nowcasts and forecasts of the Mid-Atlantic coastal ocean. Specifically, MARCOOS will provide

(a) a broader ensemble of regional weather forecasts linked to a growing regional weather

network for assimilation and validation through collaborations with NOAA WFOs, academia,

and industry; (b) an ensemble of regional nowcasts and forecasts of 2-D surface currents with

the operational Mid-Atlantic HF Radar Network and (c) an ensemble of 3-D circulation,

temperature and salinity nowcasts and forecasts for the MACOORA region derived from three

dynamical data-assimilative ocean models. The MARCOOS data management team will

continue to implement an end-to-end system that provides tailored DMAC information. To

ensure information product quality, MARCOOS will define and monitor performance metrics.

The MARCOOS Education & Outreach (EO) teams will continue to engage existing and new

users, thus providing feedback for product evolution and development; collaborating with an

economic impact team that continues to quantify the benefits of MARCOOS products.
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Project Description
The MACOORA region includes 10 states (Mass. to NC), 76 million people (25% of the U.S.

population), four major estuaries (including the world's largest), and the world’s largest Navy

base. Commercial ports in the region handle 23% of the total US waterborne commerce and

include the nation's largest petroleum product hub. The Mid-Atlantic has some of the most

migratory fish species and serves both northern commercial fisheries and the primarily

recreational fisheries in the south. Urbanized watersheds and estuaries, impacted by a century of

industrial activities, affect coastal water quality. Inundation caused by tropical storms and

northeasters are a year-round threat to the large populations living on the Mid-Atlantic's broad

coastal plain. The Mid-Atlantic (MA) region has the most congested electrical power grid in the

nation, but has both the population density and wind resources to support the nation's first

offshore wind energy development projects.

This broad Mid-Atlantic user community has, through MACOORA planning efforts, defined

regional coastal ocean observing priorities that reflect 5 prioritized themes:


















A) Goal and Objectives
We propose the continued development of the Mid-Atlantic Regional Coastal Ocean

Observing System (MARCOOS) - the ocean observation arm of MACOORA. MARCOOS will

continue to operationally produce and deliver an evolving portfolio of valued regional data and
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1) Maritime Safety
providing
 regional
 weather and surface current
 data and forecasts
 for
operational use in USCG Search And Rescue, hazardous spill response,
and nearshore wave
 data products
 
to improve rip current forecasting.
2) Ecosystem Based
Management
providing
 regional
 3-D temperature and circulation
 data and forecasts
 for
the recreational, commercial and fisheries management communities.
3) Water Quality
providing
 regional
 weather,
 circulation and dissolved oxygen data for
local, county, state, and river basin decision-making
4) Coastal
Inundation
providing
 regional
 weather and circulation forecasts that support local
nested sea level and inundation forecasts for populated bays and
 estuaries.
5) Energy
providing
 regional
 environmental data and forecasts in support of new
offshore wind energy development.
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information products on a sustained basis; with an assured quality and adherence to IOOS

standards. During this 4th year of development, MARCOOS will transition to an entity that will

be contractually-directed by MACOORA, a 501c(3) corporation.

MACOORA User Themes

Theme 1.
Maritime Safety

Theme 2.
Ecosystem-

Theme 3. Water
Quality
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Coastal

Theme 5.
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Fisheries
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Operations,
QA/QC &
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Forecasts

Operational
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for SAROPS
Operational
Surface Current
Maps for
SAROPS
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Surface Current

Validated
Atmospheric
Forcing Forecasts
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Validated
Atmospheric
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habitat dataset

forecasts for spill
response

Satellite Imagery
(SST & Color)

Sea Surface
Temperature maps
for inclusion in
survivability

RT & historical
surface data for
habitat &
assimilation

ID of river plumes
& coastal
upwelling

Surface layer heat
content for
atmospheric
forecasts

Historical analyses
of surface fronts &
plume for siting &
design

outlooks

dataset

Regional Glider
Surveys


Data Assimilative
Dynamical
Forecast Models

Temperature
sections for
inclusion in
survivability
Surface Current
Forecast
Evaluation For

RT & historical
subsurface data
for habitat &
assimilation
RT & Historical
3-D temperature
forecasts

In situ oxygen
sensors for
detecting low
dissolved oxygen
RT forecasts for
spill response &
plume trajectories

Surface layer heat
content for
atmospheric
forecasts
Regional ocean
forecasts for
nested high-

Historical analyses
of subsurface
water masses for
siting & design
Coupled
atmosphere-ocean
models for

SAROPS

resolution models

resource estimates

The year-4 extension of the initial 3-year MARCOOS implementation phase will allow us to

sustain the operation of the regional ocean data acquisition, management, modeling, and product-

generation system. It was originally constructed in response to region-wide user needs in two

priority theme areas: Maritime Safety and Ecosystem-Based Management. During year 4, we

propose to create and distribute new data and information products that address MACOORA

regional user needs for Water Quality, Coastal Inundation, and Energy. These extensions

build on our product delivery successes of the past 2 years, where the IOOS investments in core

products developed for Themes 1 & 2 now support product development for Themes 3, 4 & 5.

B) Background
The creation of the IOOS Regional Association (RA) concept, and the affiliated ocean

observing systems, was designed to meet the need for increased ocean observing through a
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diverse team of non-federal and federal entities that determine and fulfill diverse user needs. The

Mid-Atlantic Bight Regional Association (MACOORA) formed a Board that represents the

diverse stakeholders in the region. That status enabled MARCOORA to pursue funding for a

Regional Coastal Ocean Observing System (RCOOS). Based on rigorous assessments of

MACOORA user needs, we focused on the theme areas of maritime safety and ecosystem health.

At MACOORA-sponsored stakeholder meetings users have defined priority information

products. Products currently include a regional coastal weather network, a regional high

frequency surface current mapping network, regional glider flights, satellite observations, and an

ensemble of numerical coastal ocean models capable of operational (i.e., realtime/7-24)

assimilation of these data, integration and product production. MARCOOS accomplished their

initial objectives by teaming with industry (e.g. ASA, Weatherflow & OPeNDAP). The

integration of data, models and product construction/delivery has been enabled through the

implementation of an innovative data management approach that adheres to IOOS specifications.

The economic benefits and educational effectiveness of the products are continually assessed by

economists and educators.

B1. Maritime Safety. Maritime Safety was identified as the highest ocean observing priority.

The primary observational gap to be filled was the Coast Guard's need for real-time and forecast

surface currents to improve Search And Rescue (SAR) planning and response. Over the last

three years, the USCG has averaged over 28,000 cases and over 5,000 lives saved each year.

Every day the Coast Guard saves 15 lives, loses one before notification, one after notification,

and 2 are never accounted for. To reduce the lives lost, the critical USCG need is to optimize

SAR operations to minimize search time. The USCG Office for Search And Rescue has
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concluded that by using CODAR

surface current maps in the existing

Environmental Data Server (EDS) for

SAROPS, an additional 50 lives per

year will be saved nationally.

Operational HF Radar Network:

MACOORA developed a 3-phase


implementation plan for a regional HF

Radar network. MARCOOS Year 1-3

funds have enabled the Mid-Atlantic



Figure 1: a) Data coverage for calendar year 2008 b) Data coverage
for calendar year 2009 c) Validation of Optimal Interpolation (OI)
total vectors against USCG drifter d) Search area using HYCOM
model e) Search area using HF Radar data. The 4 day drifter path is
shown as an orange line.


HF Radar Consortium to move from Phase 1, a loose consortium that shares data from individual

CODAR sites to Phase 2. In Phase 2, nearly 30 sites spaced along 1000km of coastline are

coordinated through a centralized manager, 3 regional service centers (northern, central and

southern), and a centralized location for spares. Radial data from each site are assembled at the

NOAA East Coast HF Radar Data Hub where they are quality controlled, passed to the national

network, and combined into total vector fields. A focus on improving site resiliency has resulted

in MARCOOS operating one of the most reliable HF Radar networks with 89% uptime. The

improved reliability was also evident in the data coverage with a 22% increase in the area with at

least 80% data return in 2009 compared to 2008 (Figure 1a & 1b). In addition to more resilient

sites, improved data quality has resulted from extensive validation and subsequent software

modifications. All of the different derived total vectors fields are now available to the statistical

and dynamical modelers on the MARCOOS data servers via OPeNDAP and the Coast Guard's

Operational Environmental Data Server (EDS). Regional statistical STPS forecasts generated at
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UConn are available via OPeNDAP and are on the Operational EDS. As of May 2009, this data

management structure has provided both the real-time CODAR surface current maps and related

STPS forecasts to operational Coast Guard SAROPS users for Search And Rescue planning.

A recent scenario conducted by the Coast Guard Office of Search and Rescue quantified the

impact of this new product available to SAROPS. Using two data resources available to

SAROPS, an operational HYCOM model and CODAR surface currents, a simulated search case

was constructed. In this case a single surface drifter was released off the south coast of Long

Island (Figure 1d and 1e). The colormap shows the probability distribution for the drifter based

on HYCOM (Figure 1d) and CODAR (Figure 1e). The resulting search area is shown as a red

(blue) box around the colormap for both the HYCOM (CODAR) runs. Both search areas include

the location of the drifter, but the area derived from the MARCOOS CODAR fields is 3 times

smaller than the HYCOM simulation. The proposed MARCOOS plan for year 4 is to maintain

the extensive CODAR network through centralized management with distributed teams. Funds

will support site maintenance, communication and salary for a central coordinator and three

technicians. Additional funding would be used to strengthen the resiliency of the entire system.

The MARCOOS HF radar team will work with national partners to grow the system of regional

networks into a truly national product through contribution of data, development, and expertise.

Nearshore Wave and Currents: A second important Maritime Safety issue is rip currents.

Nearshore rips are the primary cause of ocean drowning and rescue incidents along U.S. coasts.

According to the United States Lifesaving Association (USLA), 71% of the total surf zone

rescues (12,137 incidents) in 2003 were due to rip currents. HF Radar provides wave/current

information that improves rip current forecasting. Sea Grant funds secured during year 2 of

MARCOOS were used to collect in situ wave data to validate near shore wave algorithms for all
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three of the most commonly used HF Radar frequencies (5 MHz, 13 MHz and 25 MHz). The

MARCOOS outreach group is now preparing for a regional rip current meeting to present the

results and determine how best to support lifeguards. In year 4, we propose to evaluate and

implement new wave algorithms at all of our HF Radar sites and couple to regional wave and

local surfzone forecast models.

B2. Ecosystem-Based Management. In the

MARCOOS region direct, indirect, and induced

economic impacts of commercial and recreational

fisheries is substantial, with the dockside value of

commercial marine fish landings averaging close

to $1.0 billion/year, and annual spending on

recreational coastal and ocean fishing being
Figure 2. a) Response curves of the best explained

estimated at $7.4 billion. The economic value of

fisheries would be increased if managers could

species along axis 1; b) spatial distribution map of axis
1 for the spring 2006 season; c) The MAB CPW (blue
volume) along the Northeast United States and the
proposed glider survey lines.


prevent overfishing; however, uncertainty about the status of fish stocks and about how ocean

conditions influence fish population dynamics and fishing success, limit current management

practices. Efforts are underway to develop "ecosystem-based fishery management" and "spatial

marine planning." Both approaches rely on near synoptic ocean observations collected over

ecologically relevant scales to better characterize the fishery dynamics. Small improvements can

return high pay offs. For example, a 1% increase in the sustainable commercial harvest in the

MARCOOS region would be worth $10 million annually. This payoff is in addition to the

reduced effort by commercial fishermen minimizing their energy use and GHG emissions.
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Defining habitat indicators for fishery resources is challenging due to the complex

interactions between marine ecosystems and the physical forcing. Current efforts, conducted as

part of the NOAA Fisheries and the Environment (FATE) program, has shown that MARCOOS

data increases the explanatory power of habitat models by as much as 50%. This achievement

demonstrates that the availability of IOOS data will allow scientist/managers to explicitly

consider different models of the physical and biological processes that underlie the control of

spatial and temporal patterns of fisheries. For example, chain dogfish, witch flounder, longfin

squid, little skate, herring, and winter skate distribution were all shown to have a statistically

significant predictability when IOOS-derived satellite-based reflectance and temperature data are

exploited (Figure 2a). Specific species responses can be used to map the probable distribution

within the data footprint (Figure 2b). In this example, the little skate, herring and winter skate

are more abundant in regions with positive index values (shaded yellow to orange) and chain

dogfish, witch flounder, and longfin squid are most abundant in regions near the negative end

(shaded blue). These techniques have been shown to work well during the unstratified fall,

winter and spring seasons on the MAB when surface mapped temperatures and currents correlate

with bottom temperature and currents. An extension of this work is needed to include subsurface

features during the stratified summer season.

One of the most important of these subsurface physical features that structures fisheries on the

MAB is the Cold Pool Water (CPW) that resides along the Mid Atlantic from the Georges Bank

region to Cape Hatteras (Figure 2c, Houghton et al., 1982). CPW originates in the Gulf of Maine

and receives its characteristics during the winter cooling. It later enters the MAB via Georges

Bank and forms the annual temperature minimum over the outer shelf (Beardsley et al., 1976).

The CPW is found at depth, and thus cannot be detected with satellites. It remains the
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fundamental unresolved regional feature for the MAB. CPW distributions are spatially and

temporally variable (Bignami & Hopkins 2003) and can significantly influence the MAB

hydrography. For example, intrusions of CPW from the north can delay the development of

MAB spring stratification (Flagg et al. 2002); however the overall impact of the CPW remains

undefined as local wintertime atmospheric heat flux is one confounding factor determining

springtime temperature conditions of the MAB (Taylor and Mountain, 2003). The CPW is the

lowest temperature water and contains significant chlorophyll in the southern MAB (Wood et al.,

1996); therefore its location affects the migration and spawning behavior of many fish. Sullivan

et al. (2005) found that the maintenance of CPW is a potentially important factor influencing

commercially significant yellowtail flounder. The recently settled fish were seen to depend not

only on the horizontal coverage of CPW but the vertical stratification above the cold water mass.

Tracking the highly variable CPW in the MAB is a fundamental need for effective ecosystem

based management and is a MACOORA/MARCOOS priority that supports regional fishing and

fisheries management entities. The basic information for such products will derive from the

assimilation of operational data (satellite SST and glider data) into numerical models.

MARCOOS has produced two new real-time datasets for assimilation by the three dynamic

models. One is the declouded MAB satellite SST maps generated by UDel. The second is the

establishment of a pair of regional glider lines that zigzag north to south across the MAB. The

northern line runs from Martha's Vineyard to Tuckerton, NJ and the southern line runs from

Tuckerton to Chesapeake Bay. Each line is occupied twice a year for MARCOOS, timed to

coincide with the spring and the fall NMFS Northeast regional shipboard surveys. These data

streams will be assimilated in the MARCOOS ensemble of research operational models. While

assimilation of a regional-scale zigzag pattern is known to improve model forecast skill, a more
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efficient sampling for resolving a shelfwide alongshore feature is a series of cross-shelf lines that

run perpendicular to the cold pool and are occupied simultaneously in coordinated sweeps. In

year 4 of MARCOOS, we propose to expand the glider fleet to simultaneously occupy 5 lines

across the cold pool. We propose to fill sampling gaps by adding a summer line to cover the

spring through fall annual cycle of cold pool evolution. Summer data will fill in the seasonal

gap when NOAA NMFS ships are not out surveying. Sustaining the time series over multiple

years will enable fisheries scientists to better understand trends in the temperature fields. The

proposed MARCOOS plan is to produce a series of CPW maps during the critical fisheries

spawning, migration and recruitment seasons of spring through fall. We propose to produce

weekly CPW maps via assimilation of satellite SST and seasonal MARCOOS-region-wide ocean

glider-derived 3-D slices of water property measurements.

B3. Water Quality. MACOORA has a long history of supporting water quality issues in the

Mid Atlantic including hosting a national IOOS workshop for water quality in Philadelphia.

Delaware Bay has been designated as one of three pilot study regions for the National Water

Quality Monitoring Network (NWQMN). MARCOOS HF Radar surface current maps are

recognized (1) by the Coast Guard to improve SAR activities and (2) by NOAA HazMat to

improve emergency response to hazardous spills. State agencies have recognized the value of HF

Radar and data assimilative models for predicting the trajectories of floatables for clean up and

for track down of the source. County agencies have discovered the value of using MARCOOS

HF radars, satellites and ocean forecasts to monitor river plumes and improve forecasts of beach

closures and re-openings.

In collaboration with the NWQMN through its USGS representative (Eric Volwinkle, Co-PI),

MACOORA has identified observational priorities to improve water quality in the Mid Atlantic.





9







These include the emergency response to spills and observed floatables, and the sustained

monitoring of dissolved oxygen, nutrients and harmful algal blooms. Augmenting the NOAA

EDS with the same operational HF Radar surface current maps and STPS forecasts as the Coast

Guard EDS is simply a matter of data management. NWQMN will host a meeting in April 2010

with NERA, MACOORA and SECOORA to examine ways to improve dissolved oxygen,

nutrient and harmful algal bloom monitoring in the freshwater rivers, across the estuaries, and

onto the continental shelf through new collaborations between NWQMN and IOOS. In

response, MARCOOS has already test flown an EPA dissolved oxygen sensor on a glider to

support nearshore water quality measurements. Nutrient sensors are being developed for

autonomous vehicles in the near future, and HAB detectors have been flown on gliders in the

SECOORA region. The NWQMN typically measures in the watersheds and extends into the

estuaries. MACOORA’s plan for coordination with the NWQMN is to add the new sensors to

glider platforms for offshore monitoring, and reach into the estuaries with existing buoy systems

augmented with the same new sensors.

B4. Inundation. WeatherFlow continues to collaborate with the NWS Forecast Offices within

the MACOORA domain to build an increased understanding of surface wind fields. The ultimate

goal of this effort is to build high resolution and accurate gridded wind fields for meteorological

applications. This product will have a broad application with the overall IOOS community.

Search and Rescue drift and situation awareness, air and water-borne plume transport, wind

energy applications, and tidal based inundation studies are all examples of areas that will gain

from the development of this product.

Per inundation, WeatherFlow and NWS Wakefield collaborated in the IOOS CIPS

demonstration project where they employed an ensemble approach with gridded wind field
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forecasts as input into numerical storm surge models. The ensemble grids provided bounds on

inundation forecasts that served as a degree of certainty on projected water levels. Closely

aligned forecast wind fields allowed for subsequent water level forecasts to be treated with

higher degrees of certainty, whereas events with poorly correlated gridded fields still provided a

forecast for end-users but appropriately added a heightened degree of caution to the results.

These efforts justify the significant benefit that may be realized by synthesizing the various local

National Weather Service office mesoscale modeling efforts, along with private and academic

counterparts, within the MARCOOS domain. In year 4 we propose to coordinate an ensemble of

high resolution wind forecasts validated by WeatherFlow’s coastal mesonet.

B5) Energy. At the MACOORA 2008 annual meeting, participants from the offshore

wind power industry discussed the ocean observing needs of their emerging industry. At the

2009 annual meeting a larger group of industry representatives will do the same. Developers and

regulators need improved understanding of the wind resource to refine estimates of the power

production potential for offshore wind farms. Better data is also needed to assess the risk of

waves, currents, salt spray, and biofouling on the offshore wind farm system. In the coming year,

MARCOOS scientists will meet with the offshore wind industry to further assess their needs and

plan for future ocean observing requirements.

C) Audience
An important component of MARCOOS’s success is the identification, definition, and design

of information products conducted in partnership with users. The MARCOOS vision for product

delivery extends well beyond a “one-stop shopping” website with products being made to order

and delivered. Information is provided to the user in the formats they define and is integrated

into the visualization and planning tools they use. In some cases, the distribution is through the

local NOAA NWS WFO for liability purposes. In other cases, it is interfaced to existing
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computer planning tools such as the USCG’s SAROPS. This process promotes MARCOOS

users becoming MARCOOS partners. In more and more cases, MARCOOS partners find that the

baseline information is already available through IOOS’s ongoing support for MACOORA

Themes 1 & 2. The evidence of success is (a) the growing number of MARCOOS PIs from

mission-driven federal agencies, (b) the growing interest in MACOORA Board membership

from industries such as offshore wind energy, and (c) the growing state investments to

supplement and enhance IOOS activities in the Mid Atlantic. Specific audiences for MARCOOS

and associated products include:

Theme 1. Maritime Safety Audiences: NOAA NWS Weather Forecast Offices are able to

improve weather forecasts, especially in severe weather; with coastal winds from Weatherflow’s

regional mesonet delivered through AWIPS for model assimilation and verification; USCG

personnel are using their Search And Rescue Optimal Planning System more effectively with

MARCOOS coastal winds, HF Radar surface current maps, and statistical surface current

forecasts delivered to the operational Environmental Data Server (EDS); NOAA NWS Weather

Forecast Offices are improving their Rip Current warnings for lifeguards through the use of

MARCOOS nearshore waves and alongshore currents derived from the HF Radar network

delivered via the World Wide Web; Ship Pilots require (1) water elevation and water depth, (2)

winds & currents and (3) density from MARCOOS observations and models that can only be

delivered through NOAA PORTS for liability reasons.

Theme 2. Ecosystem Based Management Audiences: NOAA Coast Watch, Commercial and

Recreational Fishers are able to better plan using declouded Sea Surface Temperature and Ocean

Color delivered via the World Wide Web; Fisheries Scientists are able to establish new regional

methodologies for Ecosystem Based Management with MARCOOS surface current &
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temperature maps, and 3-D glider data delivered as Matlab data files for combined analyses with

fish survey data; Ocean Forecasters are able to produce an ensemble of 3-D ocean nowcasts and

forecasts by using MARCOOS 3-D temperature, salinity and current data for assimilation

delivered via OPeNDAP from the MARCOOS server; Fisheries Scientists, Recreational and

Commercial Fishers are able to more safely plan with access to MARCOOS derived products

from the above ensemble of model forecasts such as maps of surface temperature, bottom

temperature and thermocline depth via web based portals, Google Maps or Google Earth.

Theme 3. Water Quality Audience: NOAA HazMat oil spill response benefits from

MARCOOS real-time surface current maps and statistical short-term current forecasts delivered

through the NOAA Environmental Data Server; State Agency response to floatable sighting

reports benefit from MARCOOS real time surface current maps and dynamical forecasts

delivered via a web portal; County Agency personnel making decisions about beach closures

and openings can benefit from MARCOOS real time surface current & temperature maps as well

as dynamical forecasts delivered through a web portal; State Agency detection of low oxygen

conditions can benefit from dissolved oxygen data from gliders and buoys.

Theme 4. Coastal Inundation: Estuarine inundation modelers are better able to set the initial

condition for their forecast models through the use of MARCOOS surface and subsurface

temperatures to improve estimates of upper ocean heat content; thickness of the wind-driven

layer; and current/drifter data for assimilation, all delivered from the MARCOOS servers via

OPeNDAP; Estuarine inundation modelers are better able to evaluate forecast sea level

uncertainties using the full ensemble of MARCOOS atmospheric forcing products with real-

time validation for each forecast storm delivered via the MARCOOS servers.
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Theme 5. Energy: Electrical Power Companies can minimize response time to power grid

damage with MARCOOS real-time severe weather warnings delivered through a website with

forecasters on standby during storms; State Offshore Wind Regulators require estimates of the

wind resource by month and by time of day derived from high-resolution sea-breeze resolving

forecasts, delivered as maps, used as input to state GIS systems for wind farm siting; Offshore

Wind Developers need local estimates of the wind resource and environmental conditions

delivered as time series for historical analyses, permitting, construction and operations.

D) Approach
The year-4 extension of the initial 3-year MARCOOS implementation phase will allow us to

sustain the operation of a maturing MARCOOS end-to-end regional ocean data acquisition,

management, modeling, and product-generation system in response to our two primary theme

areas: Maritime Safety and Ecosystem-Based Management while creating and distributing

new data and information products for Water Quality, Coastal Inundation, and Energy.

Specific objectives for year 4 are:

Meteorological Forecasts and Observations: Continued delivery of QA/QCed data from the

regional WeatherFlow mesonet to weather forecasting centers; Development of an ensemble of

regional weather forecasts from existing NOAA/academic/industry forecasters, validation of the

forecasts with the combined WeatherFlow and NOAA observational mesonet, and generation of

an ensemble surface forcing product available on the MARCOOS data server via OPeNDAP.

HF Radar Network: Sustained resilient operation of the Mid-Atlantic HF Radar network,

automated QA/QC of surface current radial and total vector currents, and near real-time data

delivery to the East Coast National HF Radar Data Hub, to the U.S. Coast Guard operational

Environmental Data Server (EDS) for SAROPS, to the MARCOOS data server for distribution

via OPeNDAP, and to the existing Mid-Atlantic's HF Radar website for visualization.
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Satellite Observations: Continued acquisition of the satellite Sea Surface Temperature and

ocean color imagery from the ground stations at UDel and Rutgers, continued application of the

MARCOOS declouding routines, and production of standard SST and new Ocean Color products

delivered on the MARCOOS server via OPeNDAP or as processed images on the existing

MAB's satellite websites.

Glider Endurance Lines: Acquisition of gliders for UMass and UMaryland, coordination of a

larger regional fleet now including existing gliders from UDel and UNC, continued operation

during the fall and spring NOAA NMFS Northeast fisheries surveys, expansion of the number of

glider missions and coverage to fill the summer sampling gap to resolve the seasonal evolution

of the MAB's subsurface Cold Pool, QA/QC of the glider data leveraging the Navy Littoral

Battle Space- Glider (LBS-G) investment, and near real-time delivery of the data to the

MARCOOS server via OPeNDAP and general access to products via existing MAB webpages.

Ocean Forecasts: Continued operation of the statistical Short Term Prediction System,

evaluation with available USCG surface drifters, and near real-time delivery to the USCG's

operational EDS; Validation of the ensemble of dynamical ocean forecast models with USCG

surface drifters in preparation for inclusion in USCG's operational EDS; Real-time operation of

the ensemble of data assimilative ocean forecast models, continued evaluation of the forecasts

using the MARCOOS data stream and leveraging the NSF Ocean Observing Initiative

cyberinfrastructure tools, delivery of the model forecasts to the MARCOOS data server for

distribution via OPeNDAP, display of visualization products via the existing MAB websites, and

preparation for inclusion in SAROPS.

Data Management: Activities to support the above observing systems and modeling network,

including the maintenance of the MARCOOS data servers with OPeNDAP access for datasets
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and model forecasts, development of new Google Earth and Google Maps interactive

visualization tools, maintenance and expansion of data streams and forecasts that are resident on

the USCG's pre-operational and operational EDS servers; Continued maintenance and

development of web based data and model interfaces for the general user.

Education and Outreach: Engage a variety of communities that can use MARCOOS data,

including lifeguard associations for rip current forecasting, the recreational and commercial

fishing communities for new 3-D products, and the offshore wind energy developers for

assistance in wind resource estimation, siting, construction and operation; Continued assessment

of the economic impacts of IOOS, maintaining the initial focus on fisheries.

Program Management: Continued management of the MARCOOS network, including the

development and application of new metrics and assisting in the transition to a single

MACOORA/MARCOOS proposal for MARCOOS year 5.

E) Benefits
Section C listed the specific MARCOOS users engaged across all 5 MACOORA themes,

what products they use, how those products are delivered or accessed, and how the products are

used. Here we provide specific examples of user engagement under each theme, and the benefits

derived from a MARCOOS partnership, both for the users, and for society as a whole.

Theme 1: Maritime Safety. Implementation of HF Radar surface current maps and derived

forecasts as an operational component of the USCG SAROPS is a process that began a decade

ago. Immediately after Hurricane Floyd in 1999, universities and companies in the Mid Atlantic

began working with the Coast Guard Office of Search And Rescue to first determine the

potential impact of HF Radar surface current maps on Search planning, to validate the surface

current data with Coast Guard drifters to determine the SAROPS uncertainty and dispersion

coefficients for HF Radar data, and to expand the coverage to the regional scale. The decade of



16







collaborative work demonstrated that HF Radar data would reduce search areas and save lives.

The collaborative effort culminated in the Spring of 2009 with MARCOOS HF Radar data

installed as an operational component of SAROPS. This has laid the groundwork for a national

capability. The U.S. Coast Guard estimates that implementation of the MARCOOS HF Radar

network at the national level will result in 50 lives saved each year. The indirect benefit is that

Coast Guard assets typically redirected to SAR missions will spend more time on their law

enforcement and homeland security missions.

Theme 2: Ecosystem Based Management. The delivery of real-time temperature data to the

recreational and commercial fishing communities of the Mid Atlantic began in 1992. Today this

collaborative process continues with the fishing communities engaged on the Board of

MACOORA, as Co-PI’s on MARCOOS, and as active participants in MACOORA meetings.

Specific collaborations include the definition of high interest regions for dedicated satellite

products, participation in 3-D visualization tests for web displays of glider data and model

forecasts, the development of broad support for the NOAA NDBC deployment of an offshore

weather buoy at the Hudson Canyon. The benefits to commercial fishers is improved

efficiencies for catching targeted species, a reduction in by-catch, less disruption of the

environment, and more fuel efficient operations. For recreational fishers, the benefit is improved

planning for safe excursions to fishing grounds over 100 km offshore. More recently, NOAA

NMFS and MARCOOS scientists in the FATE program quantified how MARCOOS datasets

increase the explanatory power of fish habitat models. In meetings with the NOAA NMFS, the

MARCOOS seasonal glider surveys were coordinated with the NOAA fisheries cruises. The

benefit is a scientific basis for ecosystem based management in the northeast region.
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Theme 3: Water Quality. Interactions with the water quality community occur across the full

range of federal, regional, state, county and local agencies and governments. At the federal

level, interactions with the National Water Quality Monitoring Network are enhanced by

activities such as the Delaware Bay Pilot Project demonstrating the effectiveness of a linked

IOOS and NWQMN. At the state level, agencies such as the NJ DEP are funding glider

deployments on dedicated missions that leverages off IOOS infrastructure. At the county level,

HF Radar currents monitor river plumes that impact water quality on recreational beaches.

Collaboration with county managers results in the prioritization of new regions for HF radar

coverage, and new web based products to better define currents in river plumes. The benefits are

improved monitoring of the inner shelf and estuaries of the MACOORA region to support the

priorities of water quality managers, ranging from the emergency response to spills and

floatables to sustained monitoring of dissolved oxygen, nutrients and HABs.

Theme 4: Inundation. The MARCOOS inundation contribution is a regionalization of the

lessons learned from the Chesapeake Bay Coastal Inundation Prediction System (CIPS) project.

That project documented the need for an ensemble of weather forecasts to force inundation

models. The ensemble was more valuable for estimating uncertainties if real-time data was used

to determine which model runs in the ensemble were most on track. Results give rise to the

concept of a coordinated ensemble based on the many existing daily forecasts across the Mid-

Atlantic. WeatherFlow continues to organize the different NOAA NWS WFOs, academics, and

their own industry forecast model into a growing ensemble, and has developed visualization

tools. Benefits include more knowledgeable forecasters through experience sharing among a

growing peer group, more assimilation/validation data for forecasts, and a growing ensemble

with real-time evaluation tools to enable users to determine which forecast to trust.
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Theme 5. Energy. Academics in the MAB have over a decade of experience collaborating

with the onshore energy industry and NOAA NWS WFOs to provide forecasts of summertime

sea-breezes and year-round severe weather to improve utility efficiency and reduce down time

from electrical grid damage. The Mid Atlantic has now become the focal point for a new U.S.

industry for harnessing offshore wind energy. The collocation of large coastal populations with

Class 4 winds offshore make the Mid-Atlantic the most viable U.S. location for this industry to

succeed. Several Mid-Atlantic states already have plans in place for offshore wind resources that

exceed the national target of 20% renewables by 2030. MARCOOS PIs have been requested to

serve on state implementation panels throughout the region. Leveraging IOOS capabilities

allows individual states to invest in new observing system components to support the developing

industry. The benefit is improved estimates of the wind resource and environmental data for

wind farm siting, improved construction/operation, and improved power generation forecasts.

Societal Benefits. IOOS investments in the 5 MACOORA themes provide broader societal

benefits at several levels. MARCOOS has demonstrated that the core capabilities used to

produce products for the first two themes can be leveraged to produce additional products

supporting the other themes; investments in MARCOOS’ capabilities serve multiple users. A

second societal benefit is that once the IOOS infrastructure is in place, others can add to it to

improve the density of observations for relatively low cost. Examples include the NJ BPU

investment to fill in the nearshore CODAR field that supports all regional interests, not just the

offshore wind industry. Third is that the MARCOOS activity has developed a collaborative

network of some of the world’s leading scientists available to address needs in the Mid-Atlantic.

For example, recent aircraft emergency landings and crashes in the Hudson River resulted in

IOOS investigators being called to the scene to provide expert advice. Other federal agencies
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have noticed the combination of scientific expertise and operational capabilities in the Mid-

Atlantic, and have grown their investments in this region: NSF has chosen MARCOOS as its

first test bed for the OOI Cyber-Infrastructure Program; DHS has formed a Center of Excellence

for Port Security in the MAB and the Navy is using the MAB to testbed new technologies for

forward deployed non-collaborative environments. The lessons learned are being translated to

other regions in the U.S., and other countries around the world: Spain is modeling its planned

national HF Radar network on the Mid Atlantic’s, the European Glider Organization is

developing collaborative glider activities like MARCOOS; data assimilative modeling groups in

the MAB are all part of global networks. The Mid Atlantic serves as an international model for

collaborative research and applications, all enabled by the sustained presence of IOOS.

F) Milestone Schedule

Project Milestones: Continuous Operations
Weather data to AWIPS & EDS
HF Radar radials to National Server
HF Radar totals to EDS Server
Declouded satellite imagery to Opendap Server
Glider missions & processing for Opendap Server
STPS forecasted currents to EDS Server
Dynamical Model forecasts to Opendap Server

Data Management
Network Management

Metrics
# of sites reporting
# of sites reporting and range
% coverage over space & time
% availability via data services
# of deployments and profiles
% availability via data services
# of datasets assimilated
% availability via data services
# of datasets available on IOOS data services
# of IOOS core variables available



























20 (
Project Milestones: Development Tasks
Outcome
Date
Weather Forecast
Ensemble
Coordination of regional weather
 forecast ensemble and
development of real-time validation software
Improved weather forecasts for
inundation
9/30/11
HF Radar
Continue to upgrade sites to improve resiliency
Improve uptime & coverage of sites
3/30/11
HF Radar
Examine sensitivities to
 antenna patterns & determine
remeasurement interval
Evaluate impact of patterns on
coverage
9/30/11
HF Radar
Evaluate combining techniques on total vector generation
Improve coverage & data quality
9/30/11
HF Radar
Implement wave software across HF
 Radar network
Provide local wave data
9/30/11
Satellite Imagery
Evaluate new cloud detection algorithm on ocean color products
Combined SST, Ocean Color product
9/30/11
Gliders
Improve QA/QC and implement in real-time
Glider data available by IOOS data
services
9/30/11
Gliders
Optimize delivery to Opendap server
Glider data available by IOOS data
services
9/30/11
Statistical STPS
Continue validation studies of STPS & expand to Dynamical Models
Quantified uncertainties for SAROPS
9/30/11
Dynamical
 Forecast
Ensemble
Expand assimilation datasets & availability through IOOS data
services
Multi-purpose coordinated ensemble
of ocean forecasts
9/30/11
Data Mgmt.
Participation in DIF design activities
National DIF facilitating data sharing
9/30/11
Data
 Mgmt.
Addition of new MARCOOS datastreams to IOOS data services
Improved reliability & ease of access
9/30/11
E&O/EI
Maritime Safety: Engage rip current user community
MACOORA, NOAA NWS,
Lifeguard partnership
9/30/11
E&O/EI
Fisheries: Engage users in
 refinement of MARCOOS 3D products
Further develop fisheries partnership
9/30/11
E&O/EI
Fisheries: Further refine economic impact studies
Economic impact of IOOS data
9/30/11
E&O/EI
WQ: Develop partnerships with state agencies
Support from states
9/30/11
E&O/EI
Inundation: Communicate lessons learned from CIPS to MA region
Awareness of MARCOOS ensemble
9/30/11
E&O/EI
Energy: Participate in ongoing state initiatives for offshore wind
Regional approach to env. monitoring
9/30/11
Management
Develop
 combined MACOORA/MARCOOS management structure
Combined RA/RCOOS proposal
9/30/11
)
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Salary     :    This  is  requested  for  12  months  of  support  ($54,358)  for  a  CODAR  field  technician  to 
maintain the CODAR network for MARCOOS as part of our operational support. 2.3 months of support is 
requested  for  a  CODAR  Regional  Coordinator  in  the  amount  of  $16,565.  Twelve  months  of  support  is 
requested  for  a  GLIDER  technician  who  will  maintain  the  glider  fleet  ($53,856).    3.5  months  are 
requested  for  a  Web  technician  who  will  develop  and  maintain  the  MARCOOS  web  site  ($18,567).  Time 
is  also  requested  for  an  education  coordinator  for  2.4  months  who  will  oversee  the  education  and 
outreach  portion  of  our  project  ($11,832).  One  month  of  summer  faculty  salary  is  requested  for  John 
Wilkin  to  lead  Rutgers’  ocean  modeling,  and  coordinate  data  management  and  communications 
activities  (DMAC)  for  data  assimilation;  3  months  for  DMAC  Technician;  4.5  months  for  Res.  Asst. 
Professor  J.  Levin  and  3  months  for  Res.  Asst.  Professor  J.  Zavala‐Garay  for  variational  data  assimilative 
ROMS  model.  The  total  amount  requested  is  $61,901  plus  fringe  at  37.2%.  The  project  management 
team  consists  of  a  co‐director,  a  manager  and  a  financial  coordinator.  One  month  of  summer  salary  is 
requested for both the co‐director and manager. $20,363 is one month of summer for Scott Glenn which 
and  an  additional  $4,494  is  supporting  his  efforts  on  the  Wind  Energy  component,  and  $9,166  is  one 
month for Josh Kohut. 2.4 months of time is requested for Courtney Kohut who manages the finances. 
Travel     :    Travel  is  requested  in  the  amount  of  $34,533  for  domestic  travel  and  $5,000  for 
international.  $10,001  of  domestic  and  $2,000  of  foreign  travel  is  requested  for  CODAR  Operational 
expenses.  Around  $5,000  of  this  budget  is  slated  for  travel  for  the  regional  coordinator,  the  technicians 
and  the  data  managers  of  CODAR  to  travel  to  the  annual  radiowave  operator  working  group  meeting 
held  at  various  locations.   The  foreign  travel  is  requested  should  this  meeting  be  held  out  of  the  United 
States as destinations for future meetings have not been determined. Also included is travel to and from 
the  10  sites  along  the  eastern  shore.  These  expenses  include  mileage  for  the  CODAR  van,  hotel  costs, 
per  diem,  flights  when  necessary  and  any  other  miscellaneous  travel  related  costs.  These  expenses  are 
budgeted  for  two  people  maximum  to  the  various  sites.  Travel  to  the  CODAR  network  is  required  to 
maintain  operations  of  the  equipment  and  to  troubleshoot  any  problems  or  issues  and  to  upgrade  or 
change equipment. $6,000 is budgeted for CODAR site support which will also support the travel to and 
from  the  various  CODAR  site  locations.    $3,896  is  budgeted  for  the  regional  coordinator  to  meet  with  (
Description 
Year 4
Salary 
–
 Staff 
CODAR Site 
Technician 
$54,358
CODAR Regional Coordinator 
$16,565
Financial Coordinator 
$12,696
GLIDER Technician 
$53,856
WEB Technician 
$18,567
Education Coordinator 
$11,832
Research Assistant Professor 
$26,044
Research Assistant Professor 
$17,363
Scientific Programmer IT Support 
$18,494
Fringe Rate 
–
 37.2% 
$85,476
Scott Glenn 
$24,857
Josh Kohut 
$9,166
John Wilkin 
$11,332
TOTAL SALARY + FRINGE 
$360,606
Travel 
$39,533
Equipment > $5,000 
–
 NO F & A 
$118,000
SUPPLIES 
$20,196
OTHER 
$119,161
TOTAL OTHER DIRECT COSTS 
$296,890
SUBCONTRACTS 
$2,079,666
Facilities & Administrative Costs 
–
 54% 
$262,837
TOTAL PROJECT COSTS 
$3,000,000
)








other  regional  coordinators  in  the  network  at  various  locations  as  well  as  attend  the  annual  radiowave 
operators  working  group  meeting.  This  meeting  is  usually  3  full  days.  Glider  travel  is  requested  in  the 
amount  of  $4,000  for  domestic  and  $1,000  for  foreign  travel.  These  amounts  will  cover  travel  to 
deployment  locations  along  the  east  coast  and  internationally  if  requested.  This  includes  airfare,  hotel, 
per diem and mileage. This also supports the Glider van mileage and EZ pass. $7,000 is budgeted for the 
management  team.  This  includes  travel  for  the  principal  investigator  to  any  regional  MARCOOS 
meetings  and  meeting  with  other  principal  investigators  in  the  team  as  the  lead  PI.  These  expenses 
include hotel, airfare / train and other travel related expenses. A portion of travel funds are allocated to 
the  ocean  modeling  and  data  management  team  at  Rutgers.  $3,300  of  the  budget  is  for  MARCOOS 
meetings  and  ROMS  developer  group  workshops  and  $2,000  is  for  international  partial  support  for  US‐
European Coastal Altimetry Workshop. 
Equipment > $5,000      : Equipment expenses include $100,000 for spare CODAR parts which cannot 
be  rented  but  are  purchased  and  retained  as  property  of  Rutgers  University,  $10,000  for  data 
management computer needs such as replacement operating systems and support machines and $8,000 
for  GLIDER  parts  as  necessary  to  maintain  the  fleet  which  include  pieces  such  as  anodes,  tail  fins,  wings 
and wing rails, etc. These become the property of Rutgers University after purchase to be kept with their 
associated underwater glider. 
Supplies       :  $7,496  of  supplies  is  requested  for  the  CODAR  site  support  which  includes 
miscellaneous  parts  for  the  coastal  network.  $5,000  in  supplies  is  needed  to  assist  with  CODAR 
operations  which  also  support  the  network.  $500  of  supplies  is  necessary  for  expenses  relating  to  the 
Web technician which may include any software required to maintain the web site. Total supplies equal 
$12,996. Glider batteries also fall under supplies. We have requested $7,200 for batteries at $1,800 per 
set with an anticipated deployment of four gliders per year, and a possibility of six deployments.   
OTHER     :  Equipment  <  $5,000  per  unit  :  $12,000  is  budgeted  for  CODAR  site  support  which 
includes  but  is  not  limited  to  computer  replacement  at  the  coastal  sites  as  well  as  testing  equipment 
back in New Brunswick. $5,000 of equipment is also requested for the GLIDER central operations budget 
which  may  also  include  computers  and  any  other  necessary  items  which  may  assist  in  glider 
maintenance for deployments. A total of $17,000 is requested in this category. 
Other  Services       :  This  is  CODAR  site  communications  including  phone  expenses  which  is  for  both 
cellular  modem  expenses  (wireless)  and  regular  phone  lines;  electrical  charges,  and  cable  which  is  for 
data transmission. The total requested for the network is $20,000.   
Computer Services       : Data management is requesting $2,000 for computer services. 
Phone  Services       :  $8,400  is  requested  for  CODAR  central  site  communications.  This  includes 
phone charges at an amount of $350 per phone line per month times twelve months totaling $8,400. 
Insurance          : Funds are included in the amount of $5,000 for CODAR and $2,500 for GLIDERS. This 
is for the unforeseen even that a CODAR is hit by lightening or other damage or a glider is lost at sea. No 
overhead is charged to this category. 
Shiptime        :  This  is  required  for  all  GLIDER  deployments  and  recoveries.  The  average  costs  of  a 
single  recovery  or  deployment  is  around  $1,750  and  we  anticipate  at  least  4  recoveries  and 
deployments. No overhead is charged to this category. 
Repair  and  maintenance            :  This  category  is  request  in  the  amount  of  $31,261.  No  overhead  is 
charged  to  this  category.  $2,000  is  for  van  maintenance  for  CODAR.  $11,000  is  for  basic  CODAR 
equipment repair. $18,261 is for GLIDER repair and maintenance.  
Contractual: There are 15 subcontracts under the main lead institution. All budgets are included 
along with their justifications in the appendix section of this proposal. The total amount for subcontracts 
is $2,079,666. 
Indirect  Charges       :  Indirect  charges  are  on  all  items  except  insurance,  ship  time,  repair  and 
maintenance and equipment over $5,000. The indirect rate is currently 54% for fiscal year 2010.  







MARCOOS – BUDGET APPENDIX – NOAA‐NOS‐IOOS‐2010‐2001799  (
Description for Base Support 
$1.7 mm
Description for additional $1.3 mm option
$1.3 mm 
TOTAL
I.  Atmo Data 
Integration and gridded 
diagnostic product
 
 
Organization of the MAB weather forecast 
ensemble and real
‐
time validation 
 
1. Weatherflow 
$90,000
$70,000 
$160,000
II. Mid
‐
Atlantic CODAR network for Current 
Mapping  
 
 
‐
Operational Support 
 
 
1. University of Massachusetts
$50,000
Wave Product for Long Range Network
$33,333 
$83,333
2. University of Connecticut 
$50,000
$0 
$50,000
3. Rutgers University 
$100,000
Wave Product for Long Range Network
$33,333 
$133,333
4. Old Dominion 
University 
$100,000
Wave Product for Long Range Network
$33,333 
$133,333
‐
Site Support 
 
 
1. University of Massachusetts
$9,000
$0 
$9,000
2. University of Rhode Island 
$27,000
$0 
$27,000
3. University of Connecticut 
$18,000
$0 
$18,000
4.
 Stevens Institute of Technology 
$9,000
$0 
$9,000
5. Rutgers University 
$90,000
$0 
$90,000
6. University of Delaware 
$27,000
$0 
$27,000
7. Center for Innovative Technology 
$45,000
$0 
$45,000
8. University of North Carolina 
$18,000
Southern
 technician at UNC to help support CODAR 
and bring  UNC glider (#4) into MARCOOS 
$90,000 
$108,000
‐
Replacement CODARs 
–
 Rutgers 
$11,000
CODAR Spares
$100,000 
$111,000
‐
Regional CODAR Network Coordination 
 
 
1. Rutgers 
–
 Regional Coordinator 
$35,000
$0 
$35,000
2. Rutgers 
–
 Technician Training 
$0 
$0 
$0
3. Rutgers 
–
 Travel 
$6,000
$0 
$6,000
III. Mid
‐
Atlantic Regional Along
‐
shelf Glider 
Lines for 3D and T & S Fields 
 
 
1. University of Massachusetts 
–
 
Northern Operations 
$90,000
Glider (#2) for northern glider port, inc 2 pucks, 1 
oxy 
$140,000 
$230,000
2. Rutgers 
–
 Central Operations 
$90,000
Glider supplies add to existing spring and fall 
fisheries deployment to add summer deployments 
for water quality and 
inundation. 
$130,000 
$220,000
3. University of Maryland 
–
 Southern 
Operations 
$90,000
Glider (#3) for southern glider port into 2 pucks, 1 
oxy 
$140,000 
$230,000
IV. Data Management  
 
 
1. University of Delaware 
–
 satellite data 
acquisition &
 processing into ocean 
forecasts 
$45,000
Central technician to support new satellite dish and 
add UDel glider (#5) into the MARCOOS network 
$90,000 
$135,000
2. University of Connecticut 
–
 short term 
prediction system 
$80,000
$0 
$80,000
3.
 Stevens Institute of Technology 
–
 
NYHOPS 
$80,000
Real time NYHOPS modeler
$90,000 
$170,000
4. Rutgers University 
–
 ROMS 
$80,000
Real time ROMS modeler
$90,000 
$170,000
5. University of Massachusetts 
–
 HOPS 
$80,000
Real time HOPS modeler
$90,000 
$170,000
6. Applied Science 
–
 Data management 
DMAC, OpenDap & Environmental 
Data Server 
$160,000
$0 
$160,000
X. Outreach, Education, Evaluation and 
Economic Impact Studies 
 
 
1. Stevens Institute of Technology 
$25,000
$0 
$25,000
2. Rutgers
 University  
$25,000
$0 
$25,000
3. University of Maryland 
$25,000
Additional fisheries outreach and economic impact 
$50,000 
$25,000
4. Monmouth University 
$25,000
Additional fisheries outreach and economic impact 
$50,000 
$25,000
XI. MARCOOS Web
 Page 
–
 Rutgers 
University 
$40,000
$0 
$40,000
XII. Program Management 
–
 Rutgers 
University 
$80,000
$0 
$80,000
XIII. Initiating Offshore Wind Energy 
 
 
)

















 










 

The proposed budget for MARCOOS Year 4 is itemized above into prioritized and cost separable 
elements. The regional priority for a level funding scenario is to continue base support for existing 
MARCOOS activities.  All budgetary items under base support are the same as Year 3.  The only 
exception to this is Data Management.  The Year 3 MARCOOS data management budget has funds 
distributed for the specific purpose of adding the complex glider data streams to the IOOS web services.  
This activity will complete our first pass through all MARCOOS datasets and models. Year 4 Data 
Management therefore is targeted to fully support ASA to maintain and continue to upgrade MARCOOS 
web services compliant with the evolving plans of the DIF and leveraging the increased involvement of 
the NSF OOI CyberInfrastructure Implementing Organization in the Mid‐Atlantic. 

Additional funding increments are included in the $1.3 M column, indicated the regional priorities for 
additional investment.  The main priority for additional support is to fund the acquisition of equipment, 
specifically the CODAR spares ($100 K) and the two additional gliders ($140 K each), one for UMass and 
one for UMaryland.  CODAR spares have been cut to zero or near zero each of the first three years of 
MARCOOS.  Due to budget cuts, only one of the first three proposed MARCOOS gliders was purchased in 
Years 1‐3. Technician support for the UNC glider and CODAR ($90 K) and the UDel glider and satellite 
dish ($90 K) is included to grow the MARCOOS glider fleet to five. Additional supply, communication and 
shipboard support for Glider missions ($130 K) for the full fleet of five gliders is centralized at Rutgers, 
just as it is for CODAR. Based on the recent results of the Seagrant tests, new wave algorithms will be 
implemented on the long range network ($100 K, UMass, RU & ODU) to support rip current forecasting. 
WeatherFlow will accelerate its coordination, validation and improvement of the Mid Atlantic ensemble 
of weather forecasts ($70 K), and will add coordination with a team of dedicated ocean forecasts ($90 K 
each to UMass, RU & Stevens).  Fisheries outreach ($50 K, Monmouth) and economic impact ($50 K, 
UMaryland) will be increased to match the unprecedented sampling of the MAB Cold Pool. As a final 
priority, outreach to the rapidly evolving offshore wind energy community ($70k) will increase with a 
coordinated regional approach brought to each state’s projects.  (
PARTNER 
BASE 
ADDITIONAL
TOTAL
PARTNER
BASE
ADDITIONAL
TOTAL
ASA 
$160,000 
10,000 
$170,000
U Massachusetts
$229,000 
$273,000 
502,333
CIT 
$45,000 
$0 
$45,000
U Maryland
$115,000 
$200,000 
$315,000
Monmouth University 
$25,000 
$50,000 
$75,000
UNC
$18,000
$100,000 
118,000
ODU 
$100,000 
$43,333 
$143,000
URI
$27,000
$0 
$27,000
Rutgers University 
$557,000 
$363,333 
$920,333
Weatherflow
$90,000
$70,000 
$160,000
Stevens 
$114,000 
$90,000 
$204,000
U Delaware
$72,000
$100,000 
$172,000
U Connecticut 
$148,000 
$0 
$148,000
 
)
 (
Outreach 
1. University of North Carolina 
$0 
$10,000 
$10,000
2. Old Dominion University 
$0 
$10,000 
$10,000
3. University of Maryland 
$0 
$10,000 
$10,000
4. Rutgers University 
$0 
$10,000 
$10,000
5. University of Delaware 
$0 
$10,000 
$10,000
6. Applied Science 
$0 
$10,000 
$10,000
7.
 University of Massachusetts
$0 
$10,000 
$10,000
)
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Salary     :    This  is  requested  for  12  months  of  support  ($54,358)  for  a  CODAR  field  technician  to 
maintain the CODAR network for MARCOOS as part of our operational support. 2.3 months of support is 
requested  for  a  CODAR  Regional  Coordinator  in  the  amount  of  $16,565.  Twelve  months  of  support  is 
requested  for  a  GLIDER  technician  who  will  maintain  the  glider  fleet  ($53,856).    3.5  months  are 
requested  for  a  Web  technician  who  will  develop  and  maintain  the  MARCOOS  web  site  ($18,567).  Time 
is  also  requested  for  an  education  coordinator  for  2.4  months  who  will  oversee  the  education  and 
outreach  portion  of  our  project  ($11,832).  One  month  of  summer  faculty  salary  is  requested  for  John 
Wilkin  to  lead  Rutgers’  ocean  modeling,  and  coordinate  data  management  and  communications 
activities  (DMAC)  for  data  assimilation;  3  months  for  DMAC  Technician;  4.5  months  for  Res.  Asst. 
Professor  J.  Levin  and  3  months  for  Res.  Asst.  Professor  J.  Zavala‐Garay  for  variational  data  assimilative 
ROMS  model.  The  total  amount  requested  is  $61,901  plus  fringe  at  37.2%.  The  project  management 
team  consists  of  a  co‐director,  a  manager  and  a  financial  coordinator.  One  month  of  summer  salary  is 
requested for both the co‐director and manager. $20,363 is one month of summer for Scott Glenn which 
and  an  additional  $4,494  is  supporting  his  efforts  on  the  Wind  Energy  component,  and  $9,166  is  one 
month for Josh Kohut. 2.4 months of time is requested for Courtney Kohut who manages the finances. 
Travel     :    Travel  is  requested  in  the  amount  of  $34,533  for  domestic  travel  and  $5,000  for 
international.  $10,001  of  domestic  and  $2,000  of  foreign  travel  is  requested  for  CODAR  Operational 
expenses.  Around  $5,000  of  this  budget  is  slated  for  travel  for  the  regional  coordinator,  the  technicians 
and  the  data  managers  of  CODAR  to  travel  to  the  annual  radiowave  operator  working  group  meeting 
held  at  various  locations.   The  foreign  travel  is  requested  should  this  meeting  be  held  out  of  the  United 
States as destinations for future meetings have not been determined. Also included is travel to and from 
the  10  sites  along  the  eastern  shore.  These  expenses  include  mileage  for  the  CODAR  van,  hotel  costs, 
per  diem,  flights  when  necessary  and  any  other  miscellaneous  travel  related  costs.  These  expenses  are 
budgeted  for  two  people  maximum  to  the  various  sites.  Travel  to  the  CODAR  network  is  required  to 
maintain  operations  of  the  equipment  and  to  troubleshoot  any  problems  or  issues  and  to  upgrade  or 
change equipment. $6,000 is budgeted for CODAR site support which will also support the travel to and 
from  the  various  CODAR  site  locations.    $3,896  is  budgeted  for  the  regional  coordinator  to  meet  with  (
Description 
Year 4
Salary 
–
 Staff 
CODAR Site Technician 
$54,358
CODAR Regional Coordinator 
$16,565
Financial Coordinator 
$12,696
GLIDER Technician 
$53,856
WEB Technician 
$18,567
Education Coordinator 
$11,832
Research Assistant Professor 
$26,044
Research Assistant Professor 
$17,363
Scientific Programmer IT Support 
$18,494
Fringe 
Rate 
–
 37.2% 
$85,476
Scott Glenn 
$24,857
Josh Kohut 
$9,166
John Wilkin 
$11,332
TOTAL SALARY + FRINGE 
$360,606
Travel 
$39,533
Equipment > $5,000 
–
 NO F & A 
$118,000
SUPPLIES 
$20,196
OTHER 
$119,161
TOTAL OTHER DIRECT COSTS 
$296,890
SUBCONTRACTS 
$2,079,666
Facilities & Administrative Costs 
–
 54% 
$262,837
TOTAL PROJECT COSTS 
$3,000,000
)








other  regional  coordinators  in  the  network  at  various  locations  as  well  as  attend  the  annual  radiowave 
operators  working  group  meeting.  This  meeting  is  usually  3  full  days.  Glider  travel  is  requested  in  the 
amount  of  $4,000  for  domestic  and  $1,000  for  foreign  travel.  These  amounts  will  cover  travel  to 
deployment  locations  along  the  east  coast  and  internationally  if  requested.  This  includes  airfare,  hotel, 
per diem and mileage. This also supports the Glider van mileage and EZ pass. $7,000 is budgeted for the 
management  team.  This  includes  travel  for  the  principal  investigator  to  any  regional  MARCOOS 
meetings  and  meeting  with  other  principal  investigators  in  the  team  as  the  lead  PI.  These  expenses 
include hotel, airfare / train and other travel related expenses. A portion of travel funds are allocated to 
the  ocean  modeling  and  data  management  team  at  Rutgers.  $3,300  of  the  budget  is  for  MARCOOS 
meetings  and  ROMS  developer  group  workshops  and  $2,000  is  for  international  partial  support  for  US‐
European Coastal Altimetry Workshop. 
Equipment > $5,000      : Equipment expenses include $100,000 for spare CODAR parts which cannot 
be  rented  but  are  purchased  and  retained  as  property  of  Rutgers  University,  $10,000  for  data 
management computer needs such as replacement operating systems and support machines and $8,000 
for  GLIDER  parts  as  necessary  to  maintain  the  fleet  which  include  pieces  such  as  anodes,  tail  fins,  wings 
and wing rails, etc. These become the property of Rutgers University after purchase to be kept with their 
associated underwater glider. 
Supplies       :  $7,496  of  supplies  is  requested  for  the  CODAR  site  support  which  includes 
miscellaneous  parts  for  the  coastal  network.  $5,000  in  supplies  is  needed  to  assist  with  CODAR 
operations  which  also  support  the  network.  $500  of  supplies  is  necessary  for  expenses  relating  to  the 
Web technician which may include any software required to maintain the web site. Total supplies equal 
$12,996. Glider batteries also fall under supplies. We have requested $7,200 for batteries at $1,800 per 
set with an anticipated deployment of four gliders per year, and a possibility of six deployments.   
OTHER     :  Equipment  <  $5,000  per  unit  :  $12,000  is  budgeted  for  CODAR  site  support  which 
includes  but  is  not  limited  to  computer  replacement  at  the  coastal  sites  as  well  as  testing  equipment 
back in New Brunswick. $5,000 of equipment is also requested for the GLIDER central operations budget 
which  may  also  include  computers  and  any  other  necessary  items  which  may  assist  in  glider 
maintenance for deployments. A total of $17,000 is requested in this category. 
Other  Services       :  This  is  CODAR  site  communications  including  phone  expenses  which  is  for  both 
cellular  modem  expenses  (wireless)  and  regular  phone  lines;  electrical  charges,  and  cable  which  is  for 
data transmission. The total requested for the network is $20,000.   
Computer Services       : Data management is requesting $2,000 for computer services. 
Phone  Services       :  $8,400  is  requested  for  CODAR  central  site  communications.  This  includes 
phone charges at an amount of $350 per phone line per month times twelve months totaling $8,400. 
Insurance          : Funds are included in the amount of $5,000 for CODAR and $2,500 for GLIDERS. This 
is for the unforeseen even that a CODAR is hit by lightening or other damage or a glider is lost at sea. No 
overhead is charged to this category. 
Shiptime        :  This  is  required  for  all  GLIDER  deployments  and  recoveries.  The  average  costs  of  a 
single  recovery  or  deployment  is  around  $1,750  and  we  anticipate  at  least  4  recoveries  and 
deployments. No overhead is charged to this category. 
Repair  and  maintenance            :  This  category  is  request  in  the  amount  of  $31,261.  No  overhead  is 
charged  to  this  category.  $2,000  is  for  van  maintenance  for  CODAR.  $11,000  is  for  basic  CODAR 
equipment repair. $18,261 is for GLIDER repair and maintenance.  
Contractual: There are 15 subcontracts under the main lead institution. All budgets are included 
along with their justifications in the appendix section of this proposal. The total amount for subcontracts 
is $2,079,666. 
Indirect  Charges       :  Indirect  charges  are  on  all  items  except  insurance,  ship  time,  repair  and 
maintenance and equipment over $5,000. The indirect rate is currently 54% for fiscal year 2010.  
















operational mode; Todd Fake – 1 month to maintain data system and forecast system in collaboration
with partners; Graduate Assistant – calendar year support (12 mos.) to assist in the operation and
evaluation of the STPS system and to support the maintenance of the CODAR infrastructure to expand
the technical capacity of the region.
Fringe Benefit rates have been calculated in accordance with the University’s approved F&A rate
agreement with DHHS dated February 26, 2009.
Other Direct Costs: Travel: $2,000 to cover 10 trips to the 5 sites. Operation of the CODAR sites
requires power for air conditioning and system operation. Data transfer requires telecommunications (cell
and phone) charges. Based on experience we request $2,000 per site per year for the 2 LIS sites
($4,000/yr). In support of the forecast model we estimate the computing supplies (data storage media,
software upgrades and licenses etc) to be $2,500.
Per University policy, partial tuition is requested: $6010. To calibrate the antennae in Block island Sound
and Long Island Sound twice a year we request funds for the use of the RV Weicker for 18 hours at a cost
of approximately $1236.
Indirect Costs: Indirect/F&A Costs have been calculated at the rate of 53% on Modified Total Direct
Costs in accordance with the University’s approved F&A rate agreement with DHHS dated February 26,
2009.

BUDGET TABLE BREAKDOWN:











































UConn MARCOOS Subcontract Justification –YR 4 Renewal (
DESCRIPTION
YEAR 4
Salary
1
James O
’
Donnell, PI
$13,700
2
Research Technician, TBN
$17,136
3
Todd Fake, Computer Consultant
$ 6,015
4
Graduate Assistant
$30,238
Total Salary
$67,089
Fringe Benefits
1
PI summer
 21.7%
$ 2,973
2
Research Tech and T. Fake 36%
$ 8,334
3
Grad AY 17.8% and Grad Summer 6.8%
$ 4,551
Total Fringe Benefits
$15,858
Total Salary & Fringe
$82,947
Other Direct Costs
Domestic Travel
$ 2,000
Site Support (Comms & Power)
$ 4,000
Supplies
$ 2,500
Small boat operations
$ 1,236
Graduate Student Tuition - Partial
$ 6,010
Total Other Direct Costs
$13,746
Total Direct Costs
$98,693
Indirect Costs 
–
 53% TDC less tuition
$49,122
TOTAL DIRECT & INDIRECT COSTS
$147,815
)









electrical tape, back-up generators, tools, etc.) and exclude HF radar system hardware
components (transmitters, receivers, antennas, etc.).


Satellite image processing: 2.7 months of salary support (including benefits) is requested for Dr.
Matt Oliver to support processing and delivery of satellite image products for the MARCOOS
region. These include the continued transfer of NOAA-AVHRR, APS and NASA water mass
products to a web server for general end-user use and for model assimilation.


Glider/Satellite dish operations: Twelve months of salary support (including benefits) for one
technician is requested to support glider operations. The Delaware glider will add to the
MARCOOS fleet providing real time data to modelers. Also, UD has acquired a new X-band
receive dish that significantly enhances the number of satellite products and the frequency of
their acquisition. The technician will be responsible for getting the new X-band dish operational
for MARCOOS.


Offshore wind: We request $1,431 dollars for computer hardware and supplies to support a
satellite data delivery system for offshore wind developers and offshore wind modelers. This
dataset will be used for coastal wind predictions and for environmental assessment by offshore
wind developers. Travel support ($5000 total) is requested for five regional meetings to
coordinate this dataset implementation.







BUDGET TABLE BREAKDOWN:






























UD-SMSP MARCOOS Subcontract Justification –YR 4 Renewal (
DESCRIPTION
YEAR 4
Salary
1
Matthew Oliver, Co-PI (2.7 months)
$24,435
2
Project Technician (12.0 months)
$48,870
Total Salary
$73,305
Fringe Benefits (32.3%)
$23,678
Total Salary & Fringe
$96,983
Other Direct Costs
Domestic Travel
$7,000
HF Radar Site Support (Comms & Power)
$9,360
HF Radar Supplies
$4,789
Offshore Wind Project Supplies
$1,431
Computer Storage
$4,000
Total Other Direct Costs
$26,580
Total Direct Costs
$123,563
Indirect Costs 
–
 39.2%
$48,437
TOTAL DIRECT & INDIRECT COSTS
$172,000
)
















BUDGET JUSTIFICATION:


Year 1—Funds are requested for the support of W.Boicourt, who is Co-Director of MARCOOS and a member
of the glider team. One month is requested for his participation. He will oversee the MARCOOS Southern
Glider Operations Center and provide outreach for offshore energy development efforts in the State of
Maryland. Carole Derry and Tom Wazniak, Senior Faculty Research Associates will be carrying out the glider
operations in the southern domain of the MACOORA region. Both will participate in preparing gliders for
operation, with Wazniak having primary responsibility for launch and recovery operations. For the first year,
3.5 months each are requested for their support. Fringe Benefits are determined at 30% of wages. For
permanent equipment, funds are requested for the purchase of a Webb Glider to contribute toward building a
truly operational MARCOOS fleet. Two optical sensor pucks and an oxygen sensor are included in the cost of
$140,000. Expendable supplies for field operations are estimated at $500. Travel support is requested for
MARCOOS meetings (2 persons for glider launches and recovery in the southern MACOORA region @$200
per person per operation—4 operations--$1600) and MARCOOS meetings (2 persons, 1 meeting @$450 per
meeting). Communications costs are estimated at $564. Launch and recovery operations for the glider flights
will be conducted from vessels in the small vessel fleet ($200/day for 10 days--$2000). Information
Technology service costs are for support services for research computer systems and are provided through a
recharge center. These costs are determined at $1,275. Indirect Costs are determined at 50.5% of Modified
Total Direct Costs (Direct Costs less ship time, and permanent equipment).



BUDGET BREAKDOWN:

































UMCES MARCOOS Subcontract Justification –YR 4 Renewal (
DESCRIPTION
YEAR 4
Salary
William C. Boicourt, PI
$12,500
Research Associates
$33,352
Total Salary
$45,852
Fringe Benefits
At 30%
$13,755
Total Salary & Fringe
$59.607
Permanent Equipment
Webb Electric Glider, w/2 optics sensors and oxygen
$140,000
Other Costs
Domestic Travel
$2,500
IT Services
$1,275
Supplies
$500
Communications
$564
Small Boat Time
$2,000
Total Direct Costs
$206,446
Indirect Costs 
–
 50.5%
$33,555
TOTAL DIRECT & INDIRECT COSTS
$240,001
)












































































SMAST MARCOOS Subcontract Justification –YR 4 Renewal (
Fringe Benefits
Total Fringe Benefits
$6,600
Total Salary & Fringe
$39,600
Other Direct Costs
Domestic Travel
$3,000
Support Services
$750
Expendable Supplies
$5,884
Communication/Shipping
$600
Total Other Direct Costs
$10,234
Total Direct Costs
$49,834
Indirect Costs 
–
 50.5%
$25,166
TOTAL DIRECT &
 INDIRECT COSTS
$75,000
)









SUBCONTRACT YEAR 4 RENEWAL, University of Rhode Island

PROJECT TITLE: Phased Deployment and Operation of the
Mid-Atlantic Regional Coastal Ocean Observing System (MARCOOS)


Lead Institution:




Subcontract Institution:
Principal Investigator:

Address:


Year 4 Renewal Request Amount:


RUTGERS, the State University of New Jersey
71 Dudley Road
New Brunswick, NJ 08901
Attn: Courtney Kohut, chkohut@marine.rutgers.edu
University of Rhode Island
Dr. David Ullman
401-874-6138, d.ullman@gso.uri.edu
Graduate School of Oceanography
215 South Ferry Road
Narragansett, RI 02882
$26,991


Official Grant Administrator Signature

__________________________________________Date: ________________________
Franca Cirelli, Asst. Director Sponsored Projects
70 Lower College Road
Kingston, RI 02881
401-874-5891, franca@uri.edu

BUDGET JUSTIFICATION:

Funds are requested in support of operation and minor maintenance of URI’s 3 CODAR systems. These
include communications, power, backup media, and supplies. The communication costs are estimated at
$2,250/year per site. The vendor and method vary from cellular modems to satellite links depending on
site location and available infrastructure. This estimate includes two lines of communications to each site
as available. Power costs are estimated at $1,080/year per site. These include utility bills to run the HF
Radar equipment, computer, and air conditioner. Back up media include portable external hard drives and
appropriate media for permanent back up of raw level data including range series and spectra. Supplies
for each site include those needed for regular site maintenance excluding HF Radar system hardware
(transmitters, receivers, antennas, etc.). Supplies will be site specific and include guide lines, stakes,
electrical tape, back-up generators, etc.

BUDGET TABLE BREAKDOWN:


















URI MARCOOS Subcontract Justification –YR 4 Renewal (
DESCRIPTION
YEAR 4
Other Direct Costs
Site Support (Communications)
$6,750
Site Support (Power)
$3,240
Supplies
$5,400
Back-up Media
$2,725
Total Other Direct Costs
$18,115
Total Direct Costs
$43,675
Indirect
 Costs 
–
 49%
$8,876
TOTAL DIRECT & INDIRECT COSTS
$26,991
)














Scott M. Glenn
Professor of Marine and Coastal Sciences, Rutgers Univ., Institute of Marine & Coastal
Sciences, 71 Dudley Road, New Brunswick, NJ, 08901; email glenn@marine.rutgers.edu; phone
732-932-6555 x506
Education: ScD (1983) MIT/WHOI Joint Program in Oceanography/Applied Ocean Science and
Engineering, Cambridge & Woods Hole, MA; BS (1978) Geomechanics, U. Rochester.
IOOS-relevant qualifications and synergistic activities: IOOS MACOORA Board of
Directors and MARCOOS PI; DHS Center of Excellence for Port Security, Board of Directors,
HF Radar PI and Director of Education; ONR Slocum Glider Technology Center PI; Navy
Littoral Battlespace Sensing – Glider (LBS-G), Co-PI; Navy LEAP Program, Co-PI; NSF OOI
Cyber-Infrastructure Implementing Organization, Project Scientist; NSF COSEE-NOW (Centers
Ocean Sciences Education Excellence-Networked Ocean World), Co-PI; NJ Wind Energy
Consortium, Chair; ORAP, Ocean Observing Subcommittee Member; Journal of Atmospheric
and Oceanic Technology, Editor.
Relevant publications:
Gong, D., J. Kohut and S. Glenn, 2009. Seasonal climatology of wind-driven circulation on the
NJ shelf, Journal of Geophysical Research, doi:10.1029/2009JC005520, in press.
Glenn, S.M., and O. Schofield, 2009. Growing a Distributed Ocean Observatory: Our view from
the COOLroom, Oceanography, Vol 22., No.2, 112-129.
Glenn, S.M., C. Jones, M. Twardowski, L. Bowers, J. Kerfoot, D. Webb, O. Schofield. 2008.
Glider Observations of sediment resuspension in a Middle Atlantic Bight fall transition
storm. Limnology and Oceanography. 53 (6): 2180-2196.
Arthur A. Allen
Oceanographer, U.S. Coast Guard Headquarters' Office of Search and Rescue (CG-534), New
London, CT, 06320; email Arthur.A.Allen@uscg.mil; phone 860-271-2747; fax 860-271-2773
Education: MS (1980) Dalhousie Univ., Halifax, Nova Scotia; BS (1975) Univ. of
Massachusetts, Amherst, MA.
IOOS relevant qualifications and synergistic activities: Area of expertise includes the
determination of the drift of common search objects, determination of environmental data sets
for operational use by CG SAR planning tools, use of survival and hypothermic models in SAR
planning. Liaison with oceanographic community to articulate USCG mission needs and provide
assessment of environmental data products for USCG SAR mission. Member of government
oversight team for development & use of the Coast Guard's SAR planning tool - SAROPS
Relevant Publications:
Breivik, Ø. and A. Allen, 2007. An operational search and rescue model for the Norwegian Sea
and the North Sea, J. Marine Systems 69 (2008) 99-113.
Spaulding, Isaji, Hall, and Allen (2006) "A Hierarchy of Stochastic Particle Models for Search
and Rescue (SAR): Application to Predict Surface Drifter Trajectories using HF radar
current forcing, J. Marine Env. Eng.Vol 8
Ullman, D.S., J. O'Donnell, J. Kohut, T. Fake, and A.Allen (2006) "Trajectory prediction using
HF radar surface currents: Monte Carlo simulations of prediction uncertainties", J.
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Geophys. Res., 111, C12005,
Larry P. Atkinson
Slover Professor of Oceanography, Old Dominion Univ., Norfolk VA 23529; email
latkinso@odu.edu; phone 757 683 4926; fax 757 683 5550
Education: PhD (1972) Dalhousie Univ., Halifax, Nova Scotia; MS (1968) and BS (1966) Univ.
of Washington, Seattle, Washington.
IOOS relevant qualifications and synergistic activities: Experience in ocean observing, large
scale ocean experiments, coastal oceanography; NSF liason to Ocean.US office 2001-2004;
former editor JGR Oceans and Oceanography magazine; Fellow AAAS; offshore observations
for alternative energy sources; mid-Atlantic Bight modeling for oil spill risk analysis.
Relevant Publications:
2004 Li, Chunyan, A. Valle-Levinson, L. P. Atkinson, K. C. Wong, K. M. N. Lwiza. Estimation
of drag coefficient in James River Estuary using tidal velocity data from a vessel-towed
ADCP.J. Geophys. Res., Vol. 109, No. C3.
2005 Atkinson, L. P., J. Huthnance, J. L. Blanco. Circulation, mixing and the distribution of
remineralized nutrients. in The Seas v.13. Ed. by A. R. Robinson and K. H. Brink.
Harvard Press. pp. 227-267.
2006 Kumar, Ajoy, A. Valle-Levinson and L. P. Atkinson. Overrunning of shelf water in the
southern Mid-Atlantic Bight. Prog. Ocean., 70. 213-232.
Alan F. Blumberg
George Meade Bond Professor of Ocean Engineering, Center fopr Maritime Ststems, Stevens
Institute of Technology, Hoboken, NJ; email ablumberg@stevens.edu; phone 201-216-5289; fax
201-216-8214
Education: Post Doctoral (1979) Princeton Univ., PhD (1976), MS (1973) The Johns Hopkins
Univ.; and BS (1970) Fairleigh Dickinson Univ.
IOOS relevant qualifications and synergistic activities: Estuarine and coastal ocean forecast
model development, experience in urban ocean observing, data assimilation technology, HF
Radar utilization, uncertainty quantification, created NY Harbor Observing and Prediction
System; EPA Science Advisory Board 2006-2007; former associate editor Estuaries; Fellow Am
Soc of Civil Engineers (ASCE); recipient 2001 ASCE Hilgard Hydraulic Prize and 2007 Denny
Medal from Institute of Marine Engineering, Science and Technology.
Relevant Publications:
2008 Kerman, M. C., W. Jiang, A. F. Blumberg, and S. E. Buttrey. A comparison of robust meta
models for the uncertainty quantification of New York Harbor oceanographic data. .
Journal of Operational Oceanography, 1, 2, 4-13.
2008 Blumberg, A. F., N. Georgas. Quantifying Uncertainty in Estuarine and Coastal Ocean
Circulation Modeling”, J. Hydraulic Engineering, 134, 403-415.
2008 Hoffman, R., R. Ponte, E. Kostelich, A. F. Blumberg, I. Szunyogh, S. Vinogradov and J.M.
Henderson. A Simulation Study Using a Local Ensemble Transform Kalman Filter for
Data Assimilation in New York Harbor, J. Atmospheric and Oceanic Technology, 25,
1648-1656.
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William C. Boicourt
Professor of Oceanography, Univ. of Maryland Center for Environmental Science Horn Point
Laboratory; P.O. Box 775, Cambridge MD 21613
Phone: 410-221-8426, Email: boicourt@hpl.umces.edu
Education: Ph.D. (1973); The Johns Hopkins Univ., Baltimore MD; MA (1969);, The Johns
Hopkins Univ.; B.A. in Physics (1966)., Amherst College, Amherst, MA
IOOS-Relevant Qualifications and Synergistic Activities: Expertise in coastal and estuarine
oceanography and observing systems, Founder, Chesapeake Bay Observing System, Co-
Director, MARCOOS, MACOORA Board Member, Member NFRACOOS.
IOOS-Relevant Publications
Boicourt, W.C. (2005) Physical response of Chesapeake Bay to hurricanes moving to the wrong
side. In: K.G. Sellner (ed.) Hurricane Isabel in Perspective. Chesapeake Bay Research
Consortium, CRC Publication 05-160, Edgewater, MD. p. 39-48.
Li, M., L. Zhong, and W.C. Boicourt (2005) Simulations of Chesapeake Bay estuary: Sensitivity
to turbulence mixing parameterizations and comparison with observations. Jour.
Geophys. Res. 110:C12004, 22 pp.
Li, M., L. Zhong, W.C. Boicourt, S. Zhang, and D.-L. Zhang. (2007) Hurricane-induced
destratification and restratification in a partially mixed estuary. J. Mar. Res. 65:169-182.
Michael S. Bruno
Dean, School of Engineering, Stevens Institute of Technology, Hoboken, NJ 07030; phone:
(201) 216-5338; email: michael.bruno@stevens.edu
Education: Sc.D. (1986) Massachusetts Institute of Technology/Woods Hole Oceanographic
Institution Joint Program. M.S. (1981) Univ. of California at Berkeley, B.S. 1980 NJIT.
IOOS-relevant qualifications and synergistic activities: Dr. Bruno is the Director of the DHS
Center of Excellence for Port Security. He has been involved in the development, installation,
and utilization of coastal ocean observation systems for more than 20 years. His work has been
sponsored by the Office of Naval Research, NOAA, FEMA, and the States of New York and NJ.
He is active in numerous committees and advisory boards that seek better coordination and
utilization of ocean and weather observing systems, including the New York/NJ Harbor Safety,
Navigation & Operations Committee and NJ Coastal Protection Technical Assistance Service.
Related Publications:
Bruno, M.S., A.F. Blumberg and T.O. Herrington. 2006. The Urban Ocean Observatory -
Coastal Ocean Observations and Forecasting in the New York Bight. Journal of Marine
Science and Environment, No C4, IMarEST, 1-9.
Bruno, M.S., B. J. Fullerton, R. Datla, and P. Rogowski. (2004). “Field and Laboratory
Investigation of High-Speed Ferry Wake Impacts in New York Harbor”, High Speed
Performance Vehicles, 277- 286. Springer.
Herrington, T.O., K.L. Rankin, and M.S. Bruno. 2002. “Frequency of Sediment Suspension
Events in Newark Bay. Proceedings, Protection and Restoration of the Environment VI,
Skiathos, Greece, 1-5 July 2002.
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Wendell S. Brown
Professor of Oceanography, Univ. of Massachusetts Dartmouth
School for Marine Science and Technology; 706 S. Rodney French Blvd.,
New Bedford MA 02744; email wbrown@umassd.edu; phone 508-910-6395
Education: Ph.D. (1971) Massachusetts Institute of Technology; Cambridge, MA; MS (1967) &
B.S. in Engineering (1965) Brown Univ.; Providence, RI.
IOOS-relevant qualifications and synergistic activities: Experience in combined use of ocean
observation systems and numerical ocean circulation models, large scale ocean experiments,
coastal oceanography; Former Editor (1992-95) & Senior Editor (1995-99), Journal of
Geophysical Research-Oceans.
Relevant Publications:
Brown, W. S, A. Gangopadhyay, F. L. Bub, Z. Yu and G. Strout, and A. R. Robinson, 2007. An
Operational Circulation Modeling System for the Gulf of Maine/Georges Bank Region,
Part 1: The Basic Elements, IEEE J. Oceanic Engineering, 32(3), 807-822.
Brown, W. S., A. Gangopadhyay, and Z. Yu, 2007, An Operational Circulation Modeling
System for the Gulf of Maine/Georges Bank Region, Part 2: Applications, IEEE J.
Oceanic Engineering, 32(3), 823-838.
Fan, Y. and W.S. Brown, 2006. “On The Heat Budget for Mount Hope Bay”, New England
Naturalist, 13(Special Issue 4), 47-70.
Alan M. Cope
Science and Operations Officer, National Weather Service, Mount Holly, NJ 08060; email
alan.cope@noaa.gov; phone 609 261 6602; fax 609 261 6614
Education: MS (1980) State Univ. of New York at Albany and BS (1977) NCSU
IOOS relevant qualifications and synergistic activities: Experience in operational weather and
marine forecasting and related research; interpretation of numerical weather prediction
model output and running high-resolution models. Member, American Meteorological Society
and National Weather Association.
Relevant Publications:
Croft, Paul J., A.M. Cope and T. Skic, 2009: Convective Research for Operational Forecasting
and Training: A Verification of Operational Research Trial Simulations. 34th National
Weather Association Annual Meeting, Norfolk, VA.
Blumberg, A, S. Fan, T. Herrington, M. Bruno, A. M. Cope, Q. Ahsan, and H. Li, 2005, A
Coastal Wave Forecasting System for NJ and Long Island Waters, 6th Conference on
Coastal Atmospheric and Oceanic Prediction and Processes, San Diego.
Gorse, M. and A.M. Cope, 2005: The flash flood of 12 July 2004 in Burlington County, NJ: A
case study. 21st Conference on Weather Analysis and Forecasting, Washington, D.C.
Charles N. Flagg
Research Professor, School of Marine and Atmospheric Sciences, Stony Brook Univ., Stony
Brook, NY 11794, (631) 632-3184, cflagg@ms.cc.sunysb.edu
Education: PhD, 1977, Massachusetts Institute of Technology/Woods Hole Oceanographic
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Institution Joint Program; MS, 1971, Massachusetts Institute of Technology; BS, 1969, Cornell.
IOOS relevant qualifications and synergistic activities: Experience in field programs in the
Mid-Atlantic Bight, NESDE, BLM Georges Bank, SEEP-I, -II, OMP, GLOBEC and Oleander
Relevant Publications:
Flagg, C. N., M. Dunn, D. Wang, H. T. Rossby, and R. L. Benway (2006), A study of the
currents of the outer shelf and upper slope from a decade of shipboard ADCP
observations in the Middle Atlantic Bight, J. Geophys. Res., 111, C06003,
doi:10.1029/2005JC003116.
Flagg, C.N., L.J.Pietrafesa, and G.L. Weatherly, 2002. Springtime hydrography of the southern
Middle Atlantic Bight and the onset of seasonal stratification. Deep-Sea Research II,
49/20, pp 4297-4329.
Flagg, C.N., D.W. Wallace, and Z.K. Kolber, 1998. Cold anticyclonic eddies formed from old
pool water in the southern Middle Atlantic Bight. Continental Shelf Research, 17, 1839–
1867.
Avijit Gangopadhyay
Professor and Associate Dean, SMAST, UMass Dartmouth, 200 Mill Road, Fairhaven, MA
02179; email: Avijit@umassd.edu; phone: 508-910-6330; fax: 508-910-6374; website:
http://www.smast.umassd.edu/modeling.
Education: PhD (1990) Univ. of Rhode Island; M.Tech. (1981) IIT Delhi; B.Tech. (1979) IIT
Kharagpur.
IOOS-relevant qualification and synergistic activities: Expertise in feature oriented regional
modeling system for initialization and assimilation of synoptic ocean forecasting; dynamical
understanding of the Gulf Stream separation problem; developed synoptic feature-based models
for Gulf Stream, Gulf of Maine, California Currents, Brazil Current and many other regions.
Member of AGU, TOS and AAAS. Work with industry partners in developing forecast systems.
Relevant publications:
Brown, W.S., A. Gangopadhyay, F. L. Bub, Z. Yu and G. Strout, and A.R. Robinson, 2007: An
Operational Circulation Modeling System for the Gulf of Maine/Georges Bank Region,
Part 1: The Basic Elements, IEEE J. Oceanic Eng. 32 (4), 807-822.
Brown, W.S., A. Gangopadhyay, and Z. Yu, 2007: An Operational Circulation Modeling System
for the Gulf of Maine/Georges Bank Region, Part 2: Applications, IEEE J. Oceanic Eng.
32 (4), 823-838.
Gangopadhyay, A., A.R. Robinson, P.J. Haley, W.J. Leslie, C.J. Lozano, J.J. Bisagni, and Z. Yu,
2003: Feature Oriented Regional Modeling and Simulation (FORMS) in the Gulf of
Maine and Georges Bank, Cont. Shelf Res. 23(3-4), pp 317-353.
Thomas Herrington
Assistant Director, Center for Maritime Systems, Associate Professor, Department of Civil,
Environmental and Ocean Engineering, Stevens Institute of Technology, Hoboken, NJ; phone:
201.216.5320; email: Thomas.Herrington@stevens.edu
Education: Ph.D. (1996), M.E. (1992) and B.E. (1989) Stevens Institute of Technology
IOOS-relevant qualifications and synergistic activities Dr. Tom Herrington is a Associate
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professor at the Stevens Institute of Technology and is the Coastal Process Specialist for the
NJMSC/NJ Sea Grant Marine Extension Program. He is the Assistant director of the center of
Marine Systems. He is also the Director NJ Coastal Protection Technical Assistance Service.
Related Publications:
Bruno, M.S., A.F. Blumberg, and T.O. Herrington (2006). The urban ocean observatory – coastal
ocean observations and forecasting in the New York Bight, J. Marine Sci and Envirn.,
No. C4, 31-39.
Herrington, T.O., M. Mossler, E. Zagrai, B.J. Fullerton, A.F. Blumberg and M.S. Bruno (2005).
Development of an automated coastal storm surge warning system. Presented at the 2005
Conference of Flood Warning System Technologies and Preparedness, 6TH National
Conference and Exposition of the National Hydrologic Warning Council, May 16-20,
2005, Sacramento, CA.
Blumberg, A., S. Fan, T.O. Herrington, M. Bruno, A.M. Cope, Q. Ahsan, and H. Li, (2005). A
coastal wave forecasting system for NJ and Long Island waters. Sixth Conference on
Coastal Atmospheric and Oceanic Prediction and Processes, 85th AMS Annual Meeting,
9-13 January 2005, San Diego, CA.
Dan Holloway
OPeNDAP Inc. 165 Dean Knauss Drive, Narragansett, RI 02882; phone: (401) 284-1304; email:
dholloway@opendap.org
Education: M.S. (1993), B.S. (1982) and B.A. (1982) Univ. of Rhode Island
IOOS-relevant qualifications and synergistic activities: Dan Holloway is a developer for the
Open Source Project for a networked Data Access protocol (OPeNDAP). He is also a member of
the Data Access Software LLC and serves as the Assistant Director of the Oceanographic
Remote Sensing Laboratory at the Graduate School of Oceanography at the URI.
Eoin Howlett
CEO, Applied Science Associates, Inc., South Kingstown, RI 02879; email
ehowlett@asascience.com; phone 401 789 6224; fax 401 789 1942.
http://www.asascience.com/about/people/ehowlett.shtml
Education: MBA (2002) Univ. of Rhode Island; Kingston, RI; BEE Hons. (1988) Univ. College,
Dublin, Ireland.
IOOS relevant qualifications and synergistic activities: Mr. Howlett has 20 years of
experience in software development, numerical modeling, data management, and international
project management. He specializes in search and rescue, oil spill modeling, GIS, computer user
interface development and data integration for a wide variety of computer models for simulation
of physical, chemical and biological processes in the marine environment. Mr. Howlett was a
member of the Ocean.us Modeling and Analysis Steering Team (MAST), and is a member of the
Ocean.us DMAC (Data management and communications) modeling sub-committee, a member
of the IOOS Program Office Web Services and Data Encodings (WSDE) committee for DIF
(Data Integration Framework), and a member on the ORRAP (Ocean Research & Resources
Advisory Panel) Ocean Observing Sub-Panel. He is the DMAC Principal Investigator for
Marcoos (Mid-Atlantic Regional Coastal Ocean Observing System), and is a member of the Data
Management and Strategic Planning teams for Neracoos (Northeast Regional Association
Coastal Ocean Observing System).
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Relevant Publications:
Jeff de La Beaujardière, Eoin Howlett, et al : Coastal Data Management, presented at
OceanOBS, Venice, Italy, 2009
Steve Hankin, Eoin Howlett et al : Ocean Data Management: The Way Forward, plenary session
at OceanOBS, Venice, Italy, 2009
Eoin Howlett et al: An Integrated Statewide Ocean Data Network to Provide Data Analysis
Necessary for Integrated Multi-use Ocean Management in Massachusetts, prepared for
the Massachusetts Ocean Partnership, 2009.
Dennis M. King
Research Professor, Univ. of Maryland, Center for Environmental Science; email
dking@umces.edu; phone 410 326-7212; fax 410 326-7419.
Education: PhD (1977) Univ. of Rhode Island, S. Kingston, RI; MS (1973) and BBA(1970)
Univ. of Massachusetts, Amherst, MA
IOOS relevant qualifications and synergistic activities: Experience with economic aspects and
uses of data in decision-making in ocean-related industries and coastal and ocean management,
fisheries management, and emergency management. Involved in all aspects of market and non-
market valuation methods, including methods of assessing the value of information. Past
research dealing with the effects of ocean conditions on fish stocks and fishing success.
Relevant Publications:
The Economic Structure of California's Commercial Fisheries, with Elizabeth Price, Steven C.
Hackett, and M. Doreen Hansen, A Report to California Department of Fish and Game,
June 3, 2009 (PDF file at: http://www.dfg.ca.gov/marine/economicstructure.asp)
Rational noncompliance and the liquidation of Northeast groundfish resources, with Jon G.
Sutinen, Marine Policy (2009), doi:10.1016/j.marpol.2009.04.023 (PDF file at:
http://lenfestocean.org/publications/NEGFenforcement.html)
Linking optimization and ecological models in a decision support tool for oyster restoration and
management, with E.W. North, J. Xu, R.R. Hood, R.I.E. Newell, K.T. Painter, M.L.
Kellogg, M.K. Liddel, and D.F. Boesch, submitted to Ecological Applications; May,
2009
Josh T. Kohut
Assistant Professor of Marine and Coastal Sciences, Rutgers Univ., Institute of Marine & Coastal
Sciences, 71 Dudley Road, New Brunswick, NJ, 08901; email: kohut@marine.rutgers.edu;
phone: 732-932-6555 x542
Education: PhD (2002) Physical Oceanography, Rutgers Univ., New Brunswick, NJ, USA; B.S.
(1997) Physics, College of Charleston, Charleston, SC, USA (Cum Laude)
IOOS-relevant qualifications and synergistic activities: Experience working with MARCOOS
observing technologies, particularly HF radar and gliders. I participated on the panel to draft a
document describing a national HF radar network. Over the past 3 years I have been a co-PI on
the MARCOOS project focused mainly on the HF radar evaluation for Coast Guard Search and
Rescue and working with ocean observing and fisheries scientists to help define IOOS based
habitat indicators appropriate for critical fish species of the Mid-Atlantic Bight.
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Relevant publications:
Gong, D., J. Kohut and S. Glenn, 2009. Seasonal climatology of wind-driven circulation on the
NJ shelf, Journal of Geophysical Research, doi:10.1029/2009JC005520, in press.
Kohut, J. T., S. M. Glenn, and J. D. Paduan. 2006, Inner shelf response to Tropical Storm Floyd,
J. Geophys. Res., 111, C09S91,doi:10.1029/2003JC002173
Kohut, J.T., H.J. Roarty and S.M. Glenn (2006) Characterizing Observed Environmental
Variability with HF Doppler Radar Surface Current Mappers and Acoustic Doppler
Current Profilers: Environmental Variability in the Coastal Ocean, IEEE Journal of
Oceanic Engineering, Vol. 31, No. 4, pp. 876-884.
Judith T. Krauthamer
Executive Director, MACOORA, the Mid-Atlantic Coastal Ocean Observing Regional
Association. Bos 6879, Ellicott City MD, 21042. 410-462-5017.
judith.krauthamer@macoora.org
Education: MS (1984) Texas A&M Univ., College Station, TX
IOOS relevant qualifications and synergistic activities: Industry Sub-Committee, Ocean
Research and Resources Advisory Panel; Executive Director, Marine Technology Society (1999-
2007)
Relevant Publications: Reviewer for: Marine Technology Society Journal, 2000-2007;
Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, 2004-
2007; Guiding National Ocean Research Investment: The Development of the Ocean Research
Priorities Plan, 2006; An Ocean Blueprint for the 21st Century Final Report, U.S. Commission
on Ocean Policy, ISBN#0-9759462-0-X
Bruce L. Lipphardt, Jr.
Research Assistant Professor, College of Earth, Ocean and Environment, Univ. of Delaware,
Newark, DE 19716; email brucel@udel.edu; phone 302 831 6836; fax 302 831 6521
Education: PhD (1995) Old Dominion Univ.; BS (1984) US Naval Academy, Annapolis.
IOOS relevant qualifications and synergistic activities: Experience in objective mapping and
Lagrangian analysis of HF radar current measurements, experience in operating and evaluating
HF radars, lead investigator for the Delaware Bay HF radar network.
Relevant Publications:
Lipphardt, B. L., Jr., A. D. Kirwan, Jr., C. E. Grosch, J. K. Lewis and J. D. Paduan. Blending
HF radar and model velocities in Monterey Bay through normal mode analysis, J.
Geophys. Res., 105, 3425-3450.
2006 Lipphardt, B. L., Jr., A. D. Kirwan, Jr., C. E. Grosch, J. K. Lewis and J. D. Paduan.
Synoptic Lagrangian maps: Application to surface transport in Monterey Bay, J. Mar.
Res., 64: 221-247.
2008 Lipphardt, B. L., Jr., A. C. Poje, A. D. Kirwan, Jr., M. Zweng, and L. Kantha. Death of
three Gulf of Mexico rings, J. Mar. Res., 66: 25-60.
Tony MacDonald
Director, Monmouth Univ. Urban Coast Institute, West Long Branch, NJ 07764; email –
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amacdona@monmouth.edu; phone-732-263-5392; fax-732-263-5723
Education: JD (1979) Fordham Univ., New York, NY; BA (1975) Middlebury College,
Middlebury, VT
IOOS relevant qualification and synergistic activities: Experience in coastal and ocean
management programs and policy; Executive Director, Coastal States Organization; Director of
Environmental Affairs, American Association of Port Authorities; member NOAA Oceans and
Human Health National Advisory Committee.
Relevant Publications:
MacDonald (2009) A Time for a New Approach: Regional Marine Spatial Planning for the Mid-
Atlantic, The Jersey Shoreline.
John P. Manderson
Research Fisheries Biologist, Behavioral Ecology Branch NEFC/NOAA/NMFS, James J.
Howard Marine Sciences Laboratory, 74 Magruder Rd, Highlands, NJ 07732; email:
john.manderson@noaa.gov ; Phone: +1 732 872 3057, Fax : 732 872 3128
Education: PhD (2005) Univ. of Massachusetts, Amherst , Massachusetts; BS (1983)
Connecticut College, New London Connecticut.
IOOS relevant qualifications and synergistic activities: Development and implementation
IOOS applications in fisheries science. The use of IOOS data in retrospective analysis of fish
stock assessment data as well as application of near real time IOOS data to investigate
biophysical processes affecting fish recruitment. 2009 recipient of Judith Brennan Hoskins
Memorial Award for outstanding performance in the NOAA/NEFSC science program.
Relevant Publications:
In Press. S. Link, Alida Bundy, William J. Overholtz, Nancy Shackell, John Manderson, Daniel
Duplisea, Jon Hare, Mariano Koen-Alonso, Kevin Friedland . Northwest Atlantic
Ecosystem Based Management of Fisheries” in Ecosystem Based Management for
Fisheries: Linking Patterns to Policy. Andrea Belgrano, Charles W. Fowler (Editors).
Cambridge Univ. Press
P. Manderson, Josh Kohut, Laura Palamara, and Beth Phelan. Fish and Physics: Assessment of
the power of Ocean Observing System data streams to explain habitat specific
distributions of resource species in the coastal ocean. International Council for the
Exploration of the Sea. Proceedings of the 2009 ICES Science Conference, Berlin
Germany. K_11. 26pp
P. Manderson. The spatial scale of phase synchrony in winter flounder (Pseudopleuronectes
americanus) production increased among southern New England nurseries in the 1990's.
Canadian Journal of Fisheries and Aquatic Sciences 65:340-351.
Janice McDonnell
Science Engineering & Technology (SET) 4-H Agent, Associate Professor, Department of Youth
Development, Rutgers Univ., 71 Dudley Road, New Brunswick, NJ 08901; phone: (732) 932
6555 x521; email: mcdonnel@marine.rutgers.edu.
Education: BS (1988) Univ. of Connecticut, MS (1994) Old Dominion Univ..
IOOS relevant qualifications and synergistic activities: Janice is the Director of Eduation &
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Public Outreach at the Institue of Marine & Coastal Science, and plays a leadership role in the
ORION EPAC and MACOORA and is the 2007 COSEE Council Chair.
Relevant Publications:
Franks, Sharon. J. McDonnell, C. Peach, E. Simms. and A. Thorrold. 2006. EPO Education and
Public Outreach: A Guide for Scientists. The Oceanography Society. Pages 1-6.
J. McDonnell, L. Hotaling, G. I. Matsumoto, C. Parsons, B. Meeson, and R. Bell. 2006.
Exploring the merit and feasibility of using observing system data in education. Vol 39
(4). Marine Technology Society Special Winter 2006 issues. P. 21-28.
Franks, Sharon, C. Peach, J. McDonnell, and A. Thorrold. Broader Impact: Guidance for
Scientists about Education and Public Outreach. Eos. Vol 86 No 12 22 March 2005.
p121, 129.
James. O'Donnell
Professor, Department of Marine Sciences, The Univ. of Connecticut, 1084 Shennecossett Road,
Groton, CT 06340. Email: James.ODonnell@uconn.edu. Tele: 860 405 9171. Fax: 860 405
9153.
Education: BS. (1979) Strathclyde Univ., Glasgow, Scotland; MS (1981) and Ph.D. (1986)
Univ. of Delaware, Newark, DE.
IOOS relevant qualifications and synergistic activities: Experience in development and
testing of surface current forecasting algorithm; operation and evaluation of HF RADAR surface
current systems; operation of coastal buoys; coastal mixing, eutrophication and hypoxia; and
dispersion of fresh water in the coastal ocean. Director of MACOORA and
NERACOOS.Member of EPA Long Island Sound Study Science and Technology Advisory
Committee. Member of Bi-State Long Island Sound Committee by D.E. Williams.
Relevant Publications:
Gay, P.S. and J. O’Donnell, (2009). Comparison of the Salinity Structure of the Chesapeake Bay,
the Delaware Bay and Long Island Sound Using a Linearly Tapered Advection-
Dispersion Model. Estuaries and Coasts, V32, 68-87.DOI 10.1007/s12237-008-9101-4.
O’Donnell, J., H. G. Dam, W. F. Bohlen, W. Fitzgerald, P. S. Gay, A. E. Houk, D. C. Cohen,
and M. M. Howard-Strobel (2008). Intermittent Ventilation in the Hypoxic Zone of
Western Long Island Sound During the Summer of 2004. J. Geophys. Res. V113,
C09025, doi:10.1029/2007JC004716
Levine, E.R., L. Goodman, and J. O’Donnell (2009). Turbulence in Coastal Fronts near the
Mouth of Long Island Sound, J. Marine Systems, 78 (2009) 476–488
Matthew J. Oliver
Assistant Professor, College of Earth Ocean and Environment, Univ. of Delaware; email
moliver@udel.edu; phone 302 645 4079; fax 302 645 4028.
Education: PhD (2006) Rutgers Univ., New Brunswick, NJ; MS (2001) and BS (1999)
California Polytechnic State Univ., San Luis Obispo, CA
IOOS relevant qualifications and synergistic activities: Experience in remote sensing
algorithm development for MAB ocean observing; More than 200 days at sea in MAB related to
ocean observing; Linking fisheries catch to remote sensing products in the MAB through the
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NOAA FATE program; Developed web-based interfaces for display of IOOS products
Relevant Publications:
Irwin, A. J., Oliver, M. J., 2009. Are ocean deserts getting larger? Geophysical Research Letters,
Vol .36, L18706, doi:10.1029/2009GL039414
Oliver, M. J., Irwin, A. J. 2008. Objective Global Ocean Biogeographic Provinces. Geophysical
Research Letters, Vol. 35, L15601, doi:10.1029/2008GL034238.
Oliver, M. J., et al. Bioinformatic Approaches for Objective Detection of Water Masses on
Continental Shelves. 2004. Journal of Geophysical Research 109, C07S04,
doi:10.1029/2003JC002072
Hugh Roarty
Research Project Manager, Coastal Ocean Observation Laboratory, Rutgers Univ., Institute of
Marine & Coastal Sciences, 71 Dudley Road, New Brunswick, NJ, 08901; email:
hroarty@marine.rutgers.edu; phone: 732-932-6555 x543
Education: PhD (2001) Ocean Engineering, Stevens Institute of Technology, Hoboken, NJ; B.S.
(1995) Civil Engineering, Rutgers Univ., New Brunswick, NJ, USA (Cum Laude)
IOOS-relevant qualifications and synergistic activities: Experience working with MARCOOS
observing technologies, particularly HF radar and gliders. For the past three years I have served
as regional coordinator for the HF radar network. My duties have included managing the efforts
of the four HF radar operators assigned to the three regions within the MARCOOS HF radar
network and developing the network to be consistent with national standards. I have participated
in each of the Radiowave Operators Working Group meetings.
Relevant publications:
Roarty, Barrick, Kohut, Glenn (2009) “Dual-Use of Compact HF Radars for the Detection of
Mid and Large Size Vessels” Submitted Turkish Journal of Electrical Engineering and
Computer Sciences
Roarty, Kohut, Glenn (2008) “The Mid-Atlantic Regional Coastal Ocean Observing System:
Serving Coast Guard and Fisheries needs in the Mid-Atlantic Bight”, Proceedings of the
IEEE/OES/CMTC Ninth Working Conference on Current Measurement Technology ,
151-155
Kohut, Roarty, Lichtenwalner, Glenn, Barrick, Lipa, Allen (2008) “Surface Current and Wave
Validation of a Nested Regional HF Radar Network in the Mid-Atlantic Bight”,
Proceedings of the IEEE/OES/CMTC Ninth Working Conference on Current
Measurement Technology , 203-207
Oscar Schofield
Professor of Oceanography, Rutgers of Oceanography, New Brunswick, NJ 08901 Email:
oscar@marine.rutgers.edu phone: 732 932 6555; fax 732 932 8578
Education: 1993 PhD UCSB, 1994-1995 Postdoctoral Researcher USDA, 1995-present Rutgers
Assistant/Associate/Full Professor
IOOS relavant qualifications and synergistic activities: Project Scientist NSF OOI
Cyberinfrastructure Implementing Organization, ,Chair Advisory Committee for the European
EuroSITES program, National Research Council Member for the Committee of “Ocean
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Infrastructure for the year 2030”, Chair of Science Oversight Committee for the Marine
Metadata Initiative, Board of Directors Canadian “Ocean Entity Society”
Relevant Publications
Moline, M. A., Schofield, O. 2009. Remote video assisted docking of untended underwater
vehicles. Journal of Atmosphere and Ocean Technology. DOI
10.1175/2009JTECH0666.1
Schofield, O., Bosch, J., Glenn, S. M., Kirkpatrick, G., Kerfoot, J., Moline, M., Oliver, M.,
Bissett, W. P. 2008. Bio-optics in integrated ocean observing networks: potential for
studying harmful algal blooms. In Real Time Coastal Observing Systems for Ecosystems
Dynamics and Harmful Algal Blooms. Babin, M. Roelser, C. and Cullen, J. J. (Eds)
UNESCO, Paris. 85-108.
Schofield, O., Chant, R., Cahill, B., Castelao, R., Gong, D., Kahl, A., Kohut, J., Montes-Hugo,
M., Ramadurai, R., Ramey, P., Xu, Y., Glenn, S. M. 2008. Seasonal forcing of primary
productivity on broad continental shelves. Oceanography 21(4): 104-117.
Harvey E. Seim
Professor of Marine Sciences, Univ. of North Carolina at Chapel Hill; email
hseim@email.unc.edu; phone 919 962 2083; fax 919 962 1254.
Education: PhD (1993) Univ. of Washington, Seattle, Washington; MS (1985) and BS (1981)
Univ. of South Carolina, Columbia, South Carolina.
IOOS relevant qualifications and synergistic activities: Experience in ocean
observing,estuarine and coastal oceanography; Chief Operating Officer of SEACOOS, 2003-
2008; Chair of the Board of SECOORA, 2009-present; editor JGR Oceans; co-led offshore wind
power study for NC, 2009.
Relevant Publications:
2009 Seim, H., H. Dahlin, G. Meyers, R. Shuford and R. Proctor. Development of delivery of
services from ocean observing systems – an opportunity to promote common approaches
for a Global Ocean Observing System, Community White Paper, OceanObs’09
conference, Venice, IT.
2008 Shay, L., H. Seim, D. Savidge, R. Styles and R. Weisberg. High frequency radar observing
systems in SEACOOS. MTS Journal, 42(3), 55-67.
2009 Seim,. H., C. Mooers, J. Nelson, R. Weisberg and M. Flectcher. Towards a regional
coastal ocean observing system design for the southeast coastal ocean observing regional
association, Journal of Marine Systems, 77, 261-277, doi: 10.1016/j.jmarsys.2007.12.016.
James Titlow
Senior Meteorologist, WeatherFlow Inc. Poquoson VA
23662; email jtitlow@weatherflow.com; phone 757 868 5362; fax 757 868 5362
Education: MS (1987) Univ. of Delaware, Newark, Delaware; BS (1985) North Carolina State
Univ. Raleigh, NC.
IOOS relevant qualifications and synergistic activities: involved with several business
development projects, as well as serving in an advisory mode for WeatherFlow coastal
forecasting operations. Jay also continues to lead numerous meteorological research efforts,
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including the development of an AI-based intelligence system to facilitate operational
forecasting. Other responsibilities include mesonet engineering (siting, installation, data qc, and
maintenance), mesoscale modeling via WeatherFlow’s own system, product development, and
special projects. Other efforts include working with other groups such as the National Weather
Service, Department of Defense, and the USCG to facilitate operations through the use of
WeatherFlow’s coastal mesonet.
Relevant Publications:
Titlow, J.K., 2005: An Operational Coastal Mesoscale Forecast System. Proceedings of the AMS
Sixth Conference on Coastal Atmospheric and Oceanic Prediction and Processes, San
Diego, CA, January 9-13, 2005.
Titlow, J.K., 2004: Experience with Coastal Mesonets. Proceedings of the AMS Interactive
Symposium on Private Sector Opportunities in Operational Coastal Oceanography,
Meteorology, and Hydrology, Seattle, WA, January 11-15, 2004.
Titlow, J.K., 2003: On the Use of a Coastal Mesonet to Reveal Anomalous Mesoscale Flows in
Weakly-Forced Synoptic Conditions. Proceedings of the AMS Fifth Conference on
Coastal Atmospheric and Oceanic Prediction and Processes, Seattle, WA, August, 6-8,
2003, 117-120.
David S. Ullman
Associate Marine Research Scientist, Univ. of Rhode Island, Narragansett, RI 02882; email
d.ullman@gso.uri.edu; phone 401 874 6138
Education: PhD (1996) State Univ. of New York, Stony Brook, NY; MS (1984) State Univ. of
New York, Stony Brook, NY; BE (1981) Stevens Institute of Tech., Hoboken, NJ.
IOOS relevant qualifications and synergistic activities: Experience in observational coastal
oceanography; Operated a 3-site surface current mapping radar (CODAR) system in the Block
Island Sound region for the past 10 years; Developed methodology for prediction of the
uncertainties in drifter trajectories using HF radar derived surface currents; Developed data
model for HF radar wave data to facilitate access to these data.
Relevant Publications:
Ullman, D. S., J. O’Donnell, J. Kohut, T. Fake, and A. Allen, 2006. Trajectory prediction using
HF radar surface currents: Monte carlo simulations of prediction uncertainties, J.
Geophys. Res., 111, C12005, doi: 10.1029/2006JC003715.
Ullman, D. S. and D. L. Codiga, 2004. Seasonal variation of a coastal jet in the Long Island
Sound outflow region based on HF radar and Doppler current observations, J. Geophys.
Res., 109, C07S06, doi: 10.1029/2002JC001660.
Stegmann, P. M. and D. S. Ullman, 2004. Variability in chlorophyll and sea surface temperature
fronts in the Long Island Sound outflow region as detected from satellite observations, J.
Geophys. Res., 109, C07S03, doi: 10.1029/2003JC001984.
Nancy Vorona
Vice President Research Investement, Center for Innovative Technology, Herndon, VA 20170;
email nvorona@cit.org; phone 703-689-3043; fax 703-689-3041
Education: MBA, Thunderbird School of Global Management, Glendale, Arizona (1981); BA ,
Univ. of North Carolina, Chapel Hill, North Carolina (1979).
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IOOS relevant qualifications and synergistic activities: Experience managing large scale
ocean observing and other federal research and technology development and deployment
projects; experience in federal and state policy initiatives.
Andrew Voros
NY/NJ CLEAN Ocean And Shore Trust, Dept.of Earth & Environmental Engineering, Columbia
Univ., 500 W.120 Street, New York, New York, 10027
Education: BS & BA (1981) Rutgers Univ.
IOOS relevant qualifications and synergistic activities: Andrew Voros has worked with the
five National Weather Service Forecasting offices within the MACOORA footprint to coordinate
the assimilation of Weather Research and Forecasting modeling output into MARCOOS
Andrew has worked with the states of NY and NJ to coordinate their marine and coastal policies
and has reported extensively on the Mid-Atlantic coastal and ocean observing efforts to both
state’s governors, legislators and environmental protection agencies. He is helping to coordinate
Columbia University’s efforts regarding the Hudson River Environmental Conditions Observing
System, and toward the coordination of that effort and MARCOOS’ domains. He is presently
coordinating the New York State Department of Environmental Conservation, and several
MARCOOS and MACOORA partners in a demonstration of the utility of economic decision
support utilizing modeling validated by tracer experiments in the Hudson River.
Relevant Publications:
Relevant writings are in regard to official reports to the state legislatures of New York and New
Jersey regarding the progress and promise of ocean observing efforts in the region.
Eric. F. Vowinkel
Hydrologist, U.S. Geological Survey NJ Water Science Center 810 Bear Tavern Road Suite 206
West Trenton, NJ 08628; email vowinkel@usgs.gov; phone: 609-771-3931; fax 609-771-3915
Education: Ph.D. (1997), M.S. (1978), and B.S. (1975) Rutgers Univ. New Brunswick, NJ
IOOS Relevant qualifications and synergistic activities: Helped coordinate the MACOORA
Water Quality Workshop in Philadelphia in 03/08 and the IOOS/NOOA National Water Quality
Monitoring Network Workshop at Rutgers Univ. in 09/05. Currently planning a water-quality
workshop for the 3-East Coast IOOS Regional Associations (MACOORA, SECOORA,
NERACOOS) with Univ., NOAA, USGS, and USEPA scientists and managers. Named a Co-PI
of the MARCOORA/MARCOOS monitoring plan for FY2010. Assisted in the design of the
National Water Quality Monitoring Council’s National Monitoring Network for Coastal Waters
and Their Tributaries linking monitoring in watersheds with estuaries and coasts. Project chief
of the Delaware River Basin Demonstration Project of the National Network. Nominated for an
At-Large Board of Directors position of MACOORA for 2010. Considerable experience in
continuous-real-time monitoring and data integration.
Relevant Publications:
Vowinkel, E.F. and Baker R.J., 2008: The probability of contamination of ground water by
nitrate in NJ, National Water Quality Monitoring Conference, Atlantic City, NJ, 2008.
Baker, R.J. and Vowinkel, E.F., 2008: Drinking Water Security: Determining the long-term
background variability of water quality and performance of sensors in a distribution
system, National Water Quality Monitoring Conference, Atlantic City, NJ, 2008.
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Vowinkel, E.F., 2006, Water-quality monitoring in watersheds above the head of tide in the
Delaware River Basin, in Linking elements of the Integrated Ocean Observing System
(IOOS) with the National Water Quality Monitoring Network: Proceedings of the NOAA
Support Workshop 19-21, 2005, NOAA Technical Memorandum, NOS NCCOS 48,
Rowe, P.M., Hameedi, M.J., and Weinstein, M.P., (eds), p. 16-23.
John L. Wilkin
Associate Professor of Marine and Coastal Sciences, Rutgers Univ., New Brunswick NJ 08901;
email jwilkin@rutgers.edu; phone 732 932 6555; http://marine.rutgers.edu/~wilkin
Education: PhD (1988) MIT/WHOI, Woods Hole, Mass.; SM (1985) MIT, Cambridge, Mass.;
BE Hons. (1982) Univ. of Auckland, New Zealand.
IOOS relevant qualifications and synergistic activities: 20 years experience with model-based
analysis systems for coastal ocean forecasting and data assimilation, observing system design,
nutrient and carbon cycling, larval dispersal. Modeling Subcommittee, National Federation of
Regional Associations (NFRA); IOOS Modelers Caucus for Data Management and
Communications (DMAC) and Modeling and Analysis Steering Team (MAST); Science
Working Team NASA Ocean Surface Topography Mission. Assoc-Editor Ocean Dynamics.
Relevant Publications:
Fennel, K., and J. Wilkin 2009: Quantifying biological carbon export for the northwest North
Atlantic continental shelves, Geo. Res. Let., 36, L18605, doi:10.1029/2009GL039818
Zhang, W., et al. 2009: Modeling the pathways and mean dynamics of river plume dispersal in
New York Bight, J. Phys. Oceanogr., 10.1175/2008JPO4082.1, 39, 1167-1183.
Cahill, B., et al. 2008: Dynamics of turbid buoyant plumes and the feedbacks on near-shore
biogeochemistry and physics, Geo. Res. Let., 35, L10605, doi:10.1029/2008GL033595.
Robert E. Wilson
Associate Professor, Marine Sciences Research Center, Stony Brook Univ./SUNY, Stony Brook,
NY 11794-5000; phone: (631) 632-8689; rwilson@notes.cc.sunysb.edu
Education: Ph.D. (1974), M.A. (1970), and BA (1967) Johns Hopkins Univ.
Relevant Publications:
Cheng, P., R.E. Wilson, R.J. Chant, D. Fugate and R. Flood. 2009. Modeling the influences of
stratification on lateral circulation in a partially mixed estuary. Journal of Physical
Oceanography, 39:2324-2337.
Wilson, R.E., R.L. Swanson and H.A. Crowley. 2008. Perspectives on long-term variations in
hypoxic conditions in Western Long Island Sound. Journal of Geophysical Research,
113, C12011, doi:10.1029/2007JC004693.
Swanson, R.L. and R.E. Wilson. 2008. Increased tidal ranges coinciding with Jamaica Bay
development contribute to marsh flooding. Journal of Coastal Research, 24: 1565- 1569.
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National Environmental Policy Act (NEPA)

C1: NOAA is the funding agency for the proposed activity. NOAA oversight is provided by the
NOAA IOOS Program Office. The project will be conducted in partnership with NOAA
scientists listed on page 1 of the Project Summary under Co-PI’s. They include scientists from
NOAA National Weather Service and NOAA National Marine Fisheries Service. NOAA
scientists are participating as partners at no cost to this proposal.

C2: The proposal does involve scientists from other federal agencies, in particular, U.S. Coast
Guard and U.S. Geological Survey. As with NOAA, the project is being conducted in
partnership with the federal agency scientists listed on page 1 of the Project Summary. Similar
to the NOAA scientists, all other federal scientists are participating as partners at no cost to this
proposal.

D1: The proposed activity will take place in the Middle Atlantic Bight of North America. The
region is approximately 1000 km in the alongshore direction, running from Cape Cod to Cape
Hatteras. It includes 10 states: Massachusetts, Rhode Island, Connecticut, New York, New
Jersey, Pennsylvania, Delaware, Maryland, Virginia and North Carolina. The cross-shore extent
runs from the watersheds, across the estuaries, bays and waters of the continental shelf to the
outer edge of the U.S. Exclusive Economic Zone.

E1: Every HF Radar operating in the
U.S. (over 100) require an FCC permit to
broadcast. Most HF radars in the
MARCOOS network were operated by
individual universities before
MARCOOS was formed. As such, each
university had to acquire a FCC
broadcast license for every HF Radar
system it operates before it could be
turned on. No NEPA permit is required
for a FCC broadcast license. As an
example of a FCC permit, page 1 from
the Rutgers permit, the largest HF radar
operator in the Middle Atlantic, is
reproduced here.

F1: There is no potential for the
proposed activity to alter the
environment from ambient conditions.
There are no acoustic arrays, and all the
measurements are passive observing
systems. Given this there are no possible
changes to the ambient environment.







UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Northeast Fisheries Science Center
Narragansett Laboratory
28 Tarzwell Drive
Narragansett, Rhode Island 02882

18 Oct 2009

Scott Glenn
Coastal Ocean Observation Lab
Department & Institute of Marine and Coastal Sciences
School of Environmental and Biological Sciences
Rutgers University
71 Dudley Road
New Brunswick, New Jersey 08901-8521

Dear Dr. Glenn,

I am very supportive of the MARCOOS proposal to be submitted to the FY2010
Integrated Ocean Observing System Implementation funding opportunity.

Several NEFSC projects have collaborated with MARCOOS and funding of the
MARCOOS proposal would allow these collaborations to continue. MARCOOS has been
deploying gliders during the NEFSC groundfish trawl surveys; these deployments are
assisting in efforts to define the factors that control fish distribution on the shelf. NEFSC
scientists also have collaborated with MARCOOS researchers to examine in more detail
the relationship between fish distributions and oceanographic properties in the New York
Bight. This latter project has been partially funded by the NMFS Fisheries and the
Environment Program. These two efforts are critical to developing the capability of
forecasting fish distribution under different climate change scenarios.

In sum, interactions with MARCOOS have been excellent and continuation of
MARCOOS is important to our research and operations.



Sincerely




Jonathan A. Hare
Oceanography Branch Chief, NEFSC









MARCOOS Assets Accessible in Google Earth

url:
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High Frequency Radar - Surface Currents














High Frequency Radar - Wave
Measurements












Satellite - Ocean Color












NYHOPS – Surface Salinity















Short Term Prediction System - Surface
Currents












Glider Transects














Satellite - Sea Surface Temperature












HOPS – Surface Currents





















ROMS – Surface Temperature






















WeatherFlow – Surface Winds
















WeatherFlow – Forecast Ensembles

MARCOOS Assets that
Address the 7 IOOS Core
Variables
The HF Radar Network consists of twenty nine SeaSonde systems maintained by the
University of Massachusetts, the University of Massachusetts, Rutgers University, the
University of North Carolina, the University of Rhode Island, the University of
Connecticut, The University of Delaware, Old Dominion University and Stevens Institute
of Technology with a central processing node at Rutgers University.

The Satellite Network consists of an L Band dish at Rutgers University and X Band
dishes at Rutgers University and the University of Delaware.

The Modeling Network consists of dynamical models operated by Rutgers University
(ROMS), Stevens Institute of Technology (NYHOPS), and the University of
Massachusetts (HOPS) and a statistical model (STPS) run by University of Connecticut.

The Glider Network consists of seventeen Slocum gliders operated by Rutgers
University, the University of Delaware and the University of North Carolina.

The Atmospheric Network comprises twenty five anemometer stations maintained by
WeatherFlow, atmospheric models operated by SUNY, Rutgers University and
WeatherFlow and five NOAA NWS Weather Forecast Offices. (
IOOS
Core
Variables
Temperature
X
X
X
Salinity
X
X
Sea Level
X
Currents
X
X
X
Ocean Color
X
X
Surface Waves
X
Surface Winds
X
)
 (
Atmospheric
 Network
) (
HF Radar Network
) (
Modeling Network
) (
Satellite Network
) (
Glider Network
)







E) References
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Sullivan, M.C, R. K. Cowen, and B. P. Steves. 2005. Evidence for atmosphere-ocean forcing of
yellowtail flounder (Limanda ferruginea) recruitment in the Middle Atlantic Bight. Fish.
Oceanogr. 14:5, p.386-399.
Taylor, M. H., and D. G. Mountain, 2003. The role of local wintertime atmospheric heat flux in
determining springtime temperature variability in the northern Middle Atlantic Bight
during 1965–1973, Continental Shelf Research, 23(3-4), 377-386.
Wood, A.M., N.D. Sherry, and A. Huyer, 1996. Mixing of Chlorophyll from the Middle Atlantic
Bight Cold Pool into the Gulf Stream at Cape Hatteras in July 1993. Journal of
Geophysical Research, 101 (C9), 20579-20593.
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The responsibility for the safe and ethical conduct of the research will fall to Professors
Blumberg and Bruno. They will coordinate all aspects of the project as well as supervise and
participate in all proposed research.

B. Other Personnel
Senior Research Engineer, Nickitas Georgas will dedicate 5.5 calendar months to the research
project.

A TBN/Research Scientist experienced in numerical modeling will devote 7.5 calendar months
to the research.

C. Travel

No funding is requested for the Pls and the research team, other than the Sea Grant Liaison. 1o travel to
project mectings and conferences. That travel will be covered by ongoing projects that provide a
synergistic_benefit to this effort. Travel funds of $3.000 is requested to cover the cost of round trip
mileage (55 cents per mile as per federal allowance). one night lodging and per-diem expenses is
requested for the Sea Grant Liaison to travel to each Sea Grant Program Office, the annual Sea Grant
regional meeting and one regional 100S meeting per year.

D. Materials and Supplies

Computer Charges (Software and Hardware)

High speed computational workstations and high resolution monitors are required for this effort.
Computation hardware will not be required however updates to the software will. The cost estimates
provided are based on conversations with vendors and on our experience.

Other

Funds are also requested in support of our HF Radar site operation of approximately $9.000.
These funds include communications, power, backup media, and supplies. The communication
costs are estimated at $208/month ($2,500/year). The vendor and method vary from cellular
modems to satellite links depending on site location and available infrastructure. This estimate
includes two lines of communications to each site as available. Power costs are estimated at
$100/month ($1,200/year). These include utility bills to run the FIF Radar equipment, computer,
and air conditioner. - Supplies for each site include those needed for regular site maintenance
excluding HF Radar system hardware (transmitiers, receivers, antennas, etc.). Supplies will be
site specific and include guide lines, stakes, electrical tape, back-up generators, etc.

F. Indirect Cost

The Institute’s negotiated F&A (indirect) cost rate is 47.4%, which is the initial rate agreed upon at the
time of award and initiation of the project and will be used for the requested continuation period (Year 4)
of this project.

Stevens Institute of Technology MARCOOS Subcontract Justificarion ~YR 4 Renewal
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