NOAA’S UNDERSEA RESEARCH PROGRAM
HAWAI‘TI UNDERSEA RESEARCH LABORATORY

PROPOSAL PREPARATION GUIDE
FOR DIVES IN 2004 & 2005

GUIDELINES FOR SUBMITTING A PROPOSAL FOR RESEARCH
IN CONJUNCTION WITH
HAWAI‘Tl UNDERSEA RESEARCH LABORATORY
UNIVERSITY OF HAWAI‘1
HoNoOLULU, HAWAI‘1 96822

March 19, 2003



TABLE OF CONTENTS

PART 1
INTRODUCTION
1.1 PROGRAM DESCRIPTION
1.2 SCOPE OF HURL’S FY2004-2005 RESEARCH PROGRAM
1.3 EQUIPMENT AND FACILITIES
1.4 PROPOSAL CONTACTS
1.5 PROPOSAL FORMAT
1.6 POST- MISSION REQUIREMENTS

PART 2
GUIDELINES FOR PROPOSAL PREPARATION
2.1 PROPOSAL COVER SHEET AND APPLICANT AGREEMENT
2.2 PROJECT SUMMARY FORM
2.3 PROPOSAL INTRODUCTION
2.4 METHODS AND APPROACH
2.5 PROGRAM MANAGEMENT
2.6 SUPPORT REQUIREMENTS AND CONDITIONS
2.7 BUDGET INFORMATION
2.8 APPENDICES
2.9 RESULTS AND DELIVERABLES

PART 3
NURP MANAGEMENT INFORMATION SYSTEM
EXPLANATION OF PROJECT SUMMARY FORM

APPENDIX I
NOAA'’s Undersea Research Program Scientific Guidance for FY2004 Funding

APPENDIX II
Mail Review Procedure

APPENDIX III
Required Forms

Proposal Submission Checklist

0NN B WWWW

10
10
10
10
11
12
12
13
13
13

14
14
14

17

25

29

36



1.1

1.2

PART 1

INTRODUCTION
PROGRAM DESCRIPTION

The oceans and Great Lakes are the study areas of the National Oceanic and Atmospheric
Administration (NOAA). NOAA has the responsibility of establishing programs for the assessment,
protection, development, and utilization of these areas (particularly U.S. underwater resources). In
addressing this responsibility, NOAA's Office of Undersea Research (OUR) initiated NOAA’s
Undersea Research Program (NURP), which consists of regional centers of in sifu research and
technological expertise. These centers are located in the Caribbean (Caribbean Marine Research Center,
Lee Stocking Island, Bahamas), North Atlantic and Great Lakes (University of Connecticut - Avery
Point), Mid Atlantic Bight (Rutgers University) Southeast and Gulf Coast (University of N. Carolina -
Wilmington), West Coast and Polar Regions (University of Alaska - Fairbanks) and Hawai‘i and
Western Pacific (University of Hawai‘i — Manoa).

In July of 1980, the Hawai‘i Undersea Research Laboratory (HURL) was established by a cooperative
agreement between the National Oceanic and Atmospheric Administration (NOAA) and the University
of Hawai‘i. HURL is the only undersea facility in the world whose sole mission is to study deep water
marine processes of islands in the Pacific Ocean. Its location in Hawai‘i provides a golden opportunity
to study natural resources, oceanic processes, and man's impact upon the submarine environment of
Pacific islands.

HURL functions as a research laboratory within the University of Hawai‘i, under the leadership of its
Center Director, Associate Center Director and Science Program Director. A Chief Engineer has overall
responsibility for on-shore operations. An Operations Director oversees the HURL submersible facility
and the field operations at sea. The ROV department operates under an Unmanned Vehicles
Engineering Supervisor.

Projects (described below) that are supported as part of NURP are the major components in HURL's
research program. In addition, HURL conducts research in response to funded requests from agencies
of the State of Hawai‘i such as the Natural Energy Laboratory of Hawai‘i. HURL also participates in
certain international collaborative research projects in the Pacific that fall within the scope of its major
research program themes.

HURL's facilities support marine research projects that require data acquisition at depths greater than
SCUBA limits. The major HURL facilities consist of the research vessel Ka ‘imikai-o-Kanaloa; the
submersibles Pisces IV and V; a remotely operated vehicle (ROV) RCV-150; and the HURL Data
Center.

HURL also provides access, through NURP, to DSV Alvin and other U.S. Navy assets for projects in
HURL’s region that require data acquisition at depths greater than 2 km.

SCOPE OF HURL’S FY2004-2005 RESEARCH PROGRAM
Science Guidance for 2004

NOAA is adopting a new strategic plan for FY 2003-2008, in response to the changing needs of society
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1.3

and the environment. The new plan responds to increasing changes in demographics, globalization,
climate, economies, and stressors to the environment. NOAA’s Strategic Plan for 2003-2008 is located
at the web site for NOAA’s Office of Strategic Planning, http://www.osp.noaa.gov/.

NOAA'’s Mission:

To understand and predict changes in the Earth’s environment and conserve and manage
coastal and marine resources to meet the Nation’s economic, social, and environmental
needs.

NURP responds to NOAA’s mission by using its expertise in undersea in situ science and technology.
NURP'’s Mission:

To increase knowledge essential for the wise use of oceanic, coastal, and large lake resources
through advanced undersea exploration, sampling, observation, experimentation and
education.

NURP’s mission directly supports NOAA’s mission, leading to understanding and predicting the
undersea environment. From that standpoint, NURP will provide the scientific basis for NOAA and the
Nation to align with the future so that a healthy and sustainable balance of the sea is reached.

To strive towards NURP’s mission, five strategies have been defined:

e Promote healthy coasts and effective management with new scientific knowledge;

e Foster ocean stewardship through an improved understanding of ocean processes and
ecosystems;

e Explore and understand our oceans and Great Lakes;

e Develop new and novel underwater technologies; and

e Educate the nation about the oceans and the Great Lakes.

These strategies form the basis of NURP’s scientific guidance for FY 2004.

For further details of these goals and objectives, see APPENDIX I of this Guide.
EQUIPMENT AND FACILITIES

Center Facilities

The HURL operations center is located on the Makai Research Pier at Makapu‘u Point on the east coast
of the island of O‘ahu. The center is approximately 15 miles from the city of Honolulu. A submersible
shed is located on the pier, which also houses the operations office, diving locker, machine and
electronic shops. Ship operations are managed by the UH Marine Center at Snug Harbor, on Sand
Island Access Road in Honolulu. The ROV facility also operates at this location. The HURL
administrative offices, data processing center, data archive, and labs are located on the University of
Hawai‘i at Manoa campus in Honolulu.



Pisces Submersibles

Pisces IV and Pisces V are 3-person, 1-atmosphere submersibles that have depth capability of 2,000 m
(6,560 ft). The submersibles usually operate with one pilot and two observers, although there are two
pilots and one observer for Lo‘ihi dives and certain other dives. The pressure hulls are 2.13m (7 ft) in
diameter. The submersibles are equipped with two hydraulic manipulators and a sonar ranging device.
Dive duration is 6 to 8 hours with emergency life support for 72 hours. Dives occur during daylight
hours.

Equipment carried by or used in conjunction with the submersibles includes:

- sample storage baskets - Niskin water samplers (18)

- video cameras, monitors and recorders - CTD recorder for salinity, temperature, and depth
- flood and video camera lights - Mini-Ranger navigation system

- sediment grab samplers - short-baseline submersible tracking system

- temperature probes - rotating suction sampler with specimen containers
- titanium water samplers - directional antenna for site relocation

Additional equipment must be supplied by the scientist or may be fabricated by HURL, provided the
request is made at least 3 months prior to use. Weight in air must not exceed 100 1bs. There are also size
constraints, determined on a case-by-case basis by the Submersible Operations Director. Contact the
Science Director for further information.

RCV-150 Remotely Operated Vehicle

The RCV-150 system consists of the vehicle and launching garage, a transportable winch/A-frame unit,
and associated power and control consoles. The vehicle’s compact hydrodynamic design and neutrally
buoyant tether cable permit close-up inspections and a high degree of maneuverability at speeds of up to 3
knots. The vehicle can operate to depths of 914 m (3,000 ft) and in currents up to 1.5 knots. Color video is
standard on the RCV-150. The video record, including vehicle data (depth, heading, etc.), is made
continuously during each dive, verbally annotated by the investigator in real time. Other equipment and
sensors may be adapted for use on the ROV, as well as sample baskets installed on the tethered garage.
Small instrument packages can be carried to the ocean floor aboard the vehicle garage. RCV-150
operates in transit mode ONLY, day and night, but not during submersible dives.

R/V Ka‘imikai-o-Kanaloa

The R/V Ka ‘imikai-o-Kanaloa is the University of Hawai‘i's mother-ship for Pisces IV, Pisces V and
RCV-150. The vessel is 222 feet in length. There are facilities for 18-20 scientists and technicians
(including the submersible and ROV crews) and a ship crew of 14. The ship has A-frame launch
capability, wet and dry labs, and photographic processing facilities. It can be equipped with a CTD winch
and rosette system for water column sampling. The ship can remain at sea for up to 50 days. In addition, it
has a hull-mounted SeaBeam™ 210 (hybrid) multibeam bathymetric mapping system which consists of
the original 16 hardware-formed narrow beams capable of ensonifying a swath width that is roughly 70%
of the water depth. SeaBeam™ 210 uses the modern SeaBeam™ 2100 projectors and receivers and
Silicon Graphics-based (UNIX/IRIX) shipboard post-processing software packages including the standard
“GMT-System” and “MB-System”. Large and small format color plotters are available for map
generation at-sea. SeaBeam™ 210 does not presently have sidescan backscatter capability.



1.4

1.5

HURL Data Center

The Data Center processes, organizes, and archives the original data obtained on dive missions. HURL’s
audiovisual processing capabilities include 8mm, HI-8mm, and digital video editing functions, and the
production of digitized images and prints from video and slides.

The Data Center also maintains a library of public relations videotapes and publications. HURL video and
slides are requested and used in diverse programs including educational programming, nature
documentaries, interviews, and technology reports. HURL has compiled photo record and video record
databases, which are available to researchers.

HURL provides a data package for each Pisces and RCV-150 dive. This package includes an
environmental data printout (Pisces IV and V only) and VHS copies of videotapes with a video log. For
each RCV-150 lowering, HURL will archive the continuous video record and a highlights tape. Videotape
excerpts from this record will be provided on request. The HURL Data Archive is the custodian of the
original data, which remain the property of HURL. Databases of organisms and substrates observed on
HURL dives are available for use by principal investigators. Use of dive data by other scientists is subject
to principal investigator approval for 2 years from the date of each dive. HURL and NOAA-NURP
reserve the right to use video from any dive for program promotion.

PROPOSAL CONTACTS

This document contains information useful to those wishing to submit proposals to participate in HURL
activities. For additional information concerning scientific or technical aspects of the proposal contact:

Dr. Keith Crook, Science Director

Hawai‘i Undersea Research Laboratory

University of Hawai‘i

1000 Pope Road, MSB 303

Honolulu, HI 96822

Telephone: (808) 956-9429; fax: (808) 956-9772; Email: crook@soest.hawaii.edu
[Office location: MSB 232]

HURL’s Web Page Address: http://www.soest.hawaii.edu/HURL/

PROPOSAL FORMAT
Pre-proposal Requirements

Written pre-proposals and preliminary proposal discussions with Dr. Keith Crook are requested to
confirm that appropriate research guidelines are addressed and to permit operations staff to evaluate
feasibility. Written pre-proposals (limited to 4 double-spaced typed pages) should include PI’s name and
affiliation; hypotheses to be tested; a brief description of the experiments and methods; any relevant time
constraints; area of operations including latitude, longitude, and depth; undersea platform of choice; and
the proposed number of deployments.



Final Proposal Format

To provide a fair and equitable evaluation of proposals, peer review panel members are instructed to rely
solely on the content of the final proposal submitted to HURL. Therefore, it is extremely important that
all final proposals are complete and follow the format specified in Part 2. In addition, all proposals must
be ready for insertion into a three-ring binder to facilitate the review process. Proposals that do not follow
the required format or are incomplete, including those lacking detailed maps of the proposed dive area,
curriculum vitae, budgets, and references, may be returned to the PI.

One copy only of any companion proposals, whether they are pending before a granting institution or
have already been funded, can be appended to the top copy of the HURL proposal. If included, they
should be clearly identified. Companion proposals may not be substituted for the HURL proposal and will
not be included in the materials sent out for review.

The final proposal must be signed by an official representing the applicant's employer and submitted to
the HURL office. We require the original (signed) copy single-sided and an electronic copy on Zip disk,
CD, or as an email attachment, preferably in pdf format. If the electronic copy is not in pdf format, we
also require 14 double-sided paper copies of the proposal, so as to ensure against transcription errors
during PC/Mac and Word/WordPerfect conversions.

Cost Sharing

Projects that are already receiving, or will receive, support from other institutions or agencies should
report it. This includes funds provided from other sources that cover costs of salaries, laboratory facilities,
computer time, supplies, equipment, etc.

The purpose of identifying cost sharing is to determine the amount of leverage derived from HURL
funding. Cost sharing is considered in evaluating the importance to other funding agencies of the research
proposed. These funds are considered parallel funding and are not matching funds. Matching funds as a
budget category are not permitted. Cost sharing information should be entered on the project summary
form (see Part 3 for information on completing project summary forms).

Personnel Requirements

Use of the submersible or ROV requires no special certification or training, although familiarity with
vehicle use is a distinct asset. However, if SCUBA is planned as part of your mission, certain diving,
watermanship, and medical requirements must be met. Contact the Diving Safety Officer, David Pence at
the UH Diving Safety Office, Phone: (808) 956-9643 for details. For Advanced Technical Diving contact
Christopher Kelley at HURL: (808) 956-7437 as well.

Evaluation Criteria

Diving locations are contingent upon the number and quality of approved proposals received, as well as
on logistical considerations. Projects that form part of a cohesive program are given higher priority.

All proposals will be evaluated on the basis of the following criteria:
e Scientific merit.
e Applicability of the proposed research to NOAA's mission responsibility or an overriding
national responsibility with broad benefit to the U.S.
e Applicability and availability of the undersea vehicle requested to conduct the proposed research.



1.6

Evaluation Procedure

Each proposal submitted for participation in the HURL science program will be evaluated by peer mail
review and a science panel review. The mail review includes written comments and numerical ranking
using a standard evaluation form (Appendix II). An opportunity for rebuttal will be provided, within tight
time-constraints. This review and rebuttal will be used by science panel members in the oral and written
evaluation of each proposal that precedes its final ranking and the award of dives. Pls are requested to
suggest names, e-mail addresses and phone numbers of no more than 3 potential reviewers. PIs may
submit, in confidence and without explanation, names of persons they do not wish to review their
proposals.

Cost Information

Participating investigators are not charged for use of the support vessel, submersible, or ROV. Data
packages are provided free, except to scientists from U.S. federal agencies, which are charged $1000 per
dive. Participants must make arrangements for all other expenses associated with their project. Costs of
travel, food and lodging while ashore, and any specialized supplies or unique equipment needed to
accomplish research tasks may be requested as part of the proposal. However, funding such requests is
treated separately from the award of dives, and has a lower budget priority.

POST- MISSION REQUIREMENTS
Reports

As part of the NURP Management Information System (MIS) three types of reports are required from
each principal investigator. NOAA requires a preliminary ("Quick Look") report at the conclusion of each
dive, an Annual Status Report, and a Final Report at the end of the program. For continuing multi-year
projects, the Annual Status Report should be updated on an annual basis until analysis is completed. The
content of these reports is fully described in Part 2.9 Results and Deliverables.

Results must be published in a peer-reviewed journal. Please list those journals considered as potential
outlets.

Public Relations

NURP reserves the right to use slides and video from dives for public relations purposes. An official press
release on the overall program and on specific missions may be prepared by HURL. HURL may also use
dive footage to generate edited public relations videotapes.

When participants generate local news stories and press releases, it is essential that proper credits and
acknowledgments be given to NOAA, NURP, and HURL, as well as, other program participants, funding
or operator institutions. Notification of any such interviews and releases should be provided to HURL as
soon as possible.

Publications

Publications represent a significant yardstick of achievement. It is imperative that two reprints of any
abstract, article, or other publication or presentation resulting from program support be
forwarded to the HURL Data Dept. HURL Data will then forward one copy to the national NURP
office.



The mailing address and telephone number for the HURL Data Department are as follows:

Rachel Shackelford, Data Department Manager

Hawai‘i Undersea Research Laboratory

University of Hawai‘i

1000 Pope Road, MSB 303

Honolulu, HI 96822

Phone: (808) 956-6183; FAX: (808) 956-9772; Email: shackelf(@hawaii.edu
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2.2

2.3

PART 2

GUIDELINES FOR PROPOSAL PREPARATION
FORMAT AND CONTENTS FOR PROPOSALS

We require the original (signed) copy single-sided and an electronic copy on Zip disk, CD or as an email
attachment, preferably in pdf format so as to ensure against transcription errors during PC/Mac and
Word/WordPerfect conversions. The entire proposal must be double-spaced. Proposal narrative
(parts 2.3 and 2.4 below) must not exceed 15 double-spaced pages. When writing your proposal, do
not assume that the reviewers are familiar with the history of the project, the rationale and the objectives.
Also, this proposal should not be written as a simple facilities request or as an addendum to a companion
proposal. Proposals should be self-contained, succinct, unambiguous, and descriptive. Companion
proposals to other agencies will NOT be included in the materials sent out for review.

Please attach the PI's and other Investigator's curriculum vitae to the proposal (see ‘Biographies and
Qualifications’ of Section 2.5, below). The CVs should include a full list of publications, not just four or
five representative papers. If you have used the HURL facilities before and this is a continuing project,
please include any publications resulting from past work on this project.

PROPOSAL COVER SHEET AND APPLICANT AGREEMENT
(see APPENDIX III)

A proposal cover sheet, completely filled out and signed by the appropriate authorities, will be submitted.

The applicant agreement, suitably signed and dated, should follow the cover page.

PROJECT SUMMARY FORM
(see APPENDIX III)

As part of the NURP Management Information System (MIS) the Principal Investigator will fill out a
proposal project summary, system time request form, and budget form.

See Section 2.9 for instructions on filling out the NURP MIS Annual Status Report.

PROPOSAL INTRODUCTION

Situation and Need -- Discuss notable gaps in knowledge or capabilities, why the proposed project should
be performed, review significant work by yourself or by others in the proposed area of interest (include
reference citations).

Objective(s) -- State what is to be studied, measured, observed, assessed, modified, or developed and the
anticipated results. State the null and alternate hypotheses that the proposed research is designed to test.
For equipment development or modification, describe the proposed technical and operational
characteristics of the device.

Applications, Benefits, and Importance -- Describe how the anticipated results relate to NOAA or
NURP's science goals (cf. Section 1.2 and Appendix I), the expected benefits, and their utility. Identify
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2.4

any implications of the research for innovative developments in the following fields of interest to NOAA:
Ocean (Undersea) Technology; and Diving Safety & Physiology.

METHODS AND APPROACH
Description of Approach

Description of Major Tasks -- Divide the proposed effort into a meaningful set of tasks that must be
performed to accomplish the objective and describe each task. Emphasize quantitative in situ
methodology to be used. State the tasks in the same order as the hypotheses they are designed to
test. Experimental design must be described with statistical tests, if applicable, for hypotheses
proposed.

Diagram -- If applicable, pictorially illustrate (sketch) and briefly describe the total operations or the
layout of facilities and special sampling equipment. A detailed map of the mission area is
necessary.

Proposed Dive & Equipment Deployment Schedule -- List how may dives and other equipment
deployments, tasks on each, and bottom time needed. State the objectives of each dive or
deployment.

Alternate Approach

Describe realistic alternate methods for accomplishing the objectives and rationale that led to the selected

approach over competing approaches. This should answer questions such as “Why not use a surface based

system?” and “Why use this system?”’.

Description of Facilities, Systems, and Equipment

Primary -- Describe primary instruments, apparatus, equipment, systems, and facilities required for
achieving your objectives and how they will be used. If large items are to be carried or deployed,
give their dimensions, weight in air and in water. Provide a realistic estimate of maximum
working depth for the system and substantiate this with an attached map/chart.

Support -- Describe the support needed (e.g., ship, laboratory equipment, etc.).

Constraints and Risks

Timing -- If data collection has to be accomplished within a particular time frame, explain why.

Given or Assumed Constraints -- Highlight any constraints that you were given or that you assumed in
formulating your approach (e.g., range of operation, number of samples to be taken, etc.).

Environmental Impact -- State and explain any possible impact that your program will have on the
environment. Also indicate the type and duration of such impact. Are any special permits required
to undertake the proposed research?

Collecting -- List in as much detail as possible the number, species, etc., of samples needed for your
experiments. Document the need for sampling and objectively discuss potential impacts.
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2.5

2.6

Future Efforts

If there are future efforts that should be performed in order for the currently proposed program to be
meaningful, or of major significance, please describe briefly the type, extent, and timing of these efforts.
Is this a multi-year project? If possible, the individual parts (i.e., each year's effort) should stand alone.
PROGRAM MANAGEMENT

Project Team

Administration -- Describe the administrative responsibilities and authority of the Team Leader or
Principal Investigator.

Roles/Assignments and Participation Time -- Describe the team composition (including names of key
individuals) and the assignments of team members to major tasks. Provide specific estimates of the time
(in hours, days, etc., not percent) that each member will work on the program.

Biographies and Qualifications -- Provide a brief biography for each team member that highlights
education, experience, and publications (if any) related to the proposed program. Curriculum vitae should
not exceed three pages. Be explicit about experience in using submersibles or ROVs; provide vehicle
names, number of dives or deployments, etc.

SUPPORT REQUIREMENTS AND CONDITIONS
Cost Information
Support of at-sea operations -- System time (vessel, submersible, and ROV), food, and lodging is

provided at no cost to participating investigators. Funds for other research costs, principal investigators'
and other salaries, indirect costs, and post-cruise science should be obtained elsewhere.

Cost Sharing -- If another state, federal, or private agency is contributing to or is expected to contribute to
the support of your program (including salaries for PIs), please describe the extent of the commitment and
provide the name and telephone number of the other agency's representative. When completing the budget
summary form, indicate the level of cost sharing for this project from other sources, if any.

Cooperation From Other Organizations -- If a clearance or permit from any government agency or other
domestic or foreign government is required for execution of the program; please provide the name of the
body, the method of obtaining the clearance or permit, and the time required or state "none".

Data or Facility Access -- If access is required to data or facilities held by another organization, please
identify the data or facility, the nature and type of access required, the methods of obtaining such access,
and the effect of being denied access or state "none".
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2.7

2.8

2.9

BUDGET INFORMATION
Cost Sharing

Each proposal must contain information, in the section ‘Cost Sharing’, indicating the extent of support for
the proposed research that will be provided from institutional sources. The MIS budget form (Appendix
I, p. 3) may be reproduced as needed. Please do not alter the budget section of this form. This
information, together with HURL’s costs, will provide a basis for tracking research expenditures.

APPENDICES

Short appendices may be used as required to provide technical backup material to the text, details of
computation, and other pertinent information. Attach copies of any specific journal articles that reference
such techniques or methodologies if not discussed in detail within the proposal. In addition, attach the
checklist provided at the end of this document.

RESULTS AND DELIVERABLES

As part of the Management Information System (MIS) three types of reports are required from each
Principal Investigator and are listed below.

Quick-Look Report - Due immediately following each dive. This report highlights the dive's
accomplishments in terms of both the PI's and NOAA's goals. Summarize results of the dive and discuss
its significance in relation to your specific research goals. Discuss the general scientific contribution in
terms of organisms and processes observed or measured, methodology and technology utilized. Indicate
your plans for use of the data gathered and the applications, products and/or benefits to NOAA. Include
any comments on the following operational details, where applicable: weather and water conditions
affecting operations, safety problems and concerns, dive management and personnel cooperation, logistics
and support activities.

Annual Status Report - Due December 1, for inclusion in HURL's Biannual Report. The PI should submit
a l-page report (Page 4 of the NURP MIS form in APPENDIX III) briefly summarizing results
(presentations, publications, reports, etc.) to date. The Annual Status Report should be updated yearly (in
case of multi-year programs) until analysis is completed.

Final Report - Due within 90 days of the completion date (as specified on the Project Summary Form).

The final report should include the last update of the project summary form with any new additional
information. Append details of the results and accomplishments to the updated project summary.
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PART 3

NURP MANAGEMENT INFORMATION SYSTEM
INSTRUCTIONS FOR COMPLETING PROJECT SUMMARY FORM

EXPLANATION OF PROJECT SUMMARY FORM

Each individual science proposal, including requests for supplemental funding, must contain a MIS
Project Summary prepared using the form in APPENDIX III. For multiple year projects a separate form
should be completed for each year of support requested.

Applicants must not alter or rearrange the cost categories as they appear on this form, which is designed
for compatibility with NURP's Management Information System. Improper completion of this form may
result in return of proposal to applicant.

Principal Investigators should complete ONLY those sections of the
form in Appendix III indicated with an asterisk (¥) in the list below.

(Appendix III, page 1 of 4)

Project No:
Three-part project number code to be assigned by Center.

*PDate Submitted:
Date when submitted to HURL.

*Title:
Descriptive title for project.

*Research Category:
NOAA research objective(s) applicable to project: (one or two most applicable).

*Principal Investigator:
Name, institution, department, address, and telephone number of Principal Investigator.

*Co-Principal Investigator:

Name, institution, department, address, and telephone number of Co-Principal
Investigator.

14




*Other Investigators:
Name, institution, department, address, and telephone number of other investigators (only
two additional investigators allowed for purposes of reporting on this form).

*Other Cooperating Institutions:
Cooperating institutions that provided scientific and technical support or otherwise had
input into the project.

Start Date:
Date of start of project (i.e., when funds are officially approved by grants for this project,
usually the start date of the omnibus grant).

Completion Date:
Date of completion of project (when final report is due and funding terminated).

*Year__of _:
If this is a multi-year project, insert the year of the project to which this report refers. If
this is a single year project, insert 'Year 1 of 1'.

*System and Facilities:
Check the systems and facilities to be used during the project.

*Number of Dives Requested; Number of Lowerings Requested:
Specify the number of dives for Pisces IV/V and/or remotely operated vehicle RCV-150;
and the number of deployments of the CTD.

(Appendix III, page 2 of 4)

*Anticipated Maximum Operating Depth:
Provide maximum depth information in meters.

*Requested Mission Dates:
Specific dates or time of the year you would like to use the facilities. Indicate whether
timing is preferred or mandatory.

*Area of Operations:
Specific area where your work will take place.

*Nearest Port and Distance:
The nearest port and the distance away from the port that the dives will take place.

*List of Special Equipment Requirements:

List of equipment the PI and his/her team will be providing to carry out the mission. List
special equipment to be provided or constructed by HURL.

15



*Project Objectives:
The objectives should summarize concisely what the project is to accomplish. They
should enable a comparison to be made with the project's results.

*Summary of Research:
A succinct summary of the research activities/elements to be conducted and the
experimental methodology used.

(Appendix III, page 3 of 4)

Budget:
Leave this section on p. 3 blank, unless as you are requesting funding from HURL to
support items C, D or E; in which case please note the caveat in the ‘Cost Information’
paragraph of Section 1.5, above.

HURL Funding:
Project Costs: Sum of Budget Categories shown above.
Prorated Facilities/System Costs: The portion of the operations costs expended on this
project. This would be the sum of daily operations (i.e., sub dive days, ship costs, and
transit days) multiplied by appropriate day rate, the mobilization and demobilization
costs, and any additional operational costs in dollars.

*Cost Sharing:
Funds provided from other sources that cover costs of salaries, laboratory facilities,
computer time, supplies, equipment, etc.

List the funding agency; funding agency's address and telephone number; the name of the
funding official and their title; the grant number and amount; beginning date and duration
of grant; and current grant status (requested, under review or awarded)

To be supplied by December 1 of each year during the project, and within 90 days of
completion of the project:

(Appendix III, page 4 of 4)

*Accomplishments and benefits:
Describe the results with an assessment of their success in meeting the original
objectives. Also report benefits, such as increased productivity, improved utilization of
resources, or changes in management practices. Summarize progress here when
submitting an Annual Status Report. Identify the "products" that resulted from this effort
such as publications, equipment, procedures, and reports.

*Number of Publications:
Refereed: publications in refereed journals
Non-refereed: other publications
Abstracts: abstracts or other short presentations of the data
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APPENDIX I

NOAA’s Undersea Research Program
Scientific Guidance for FY2004 Funding

Please refer to the ‘research guidelines’
link on the following website for updates:

http://www.nurp.noaa.gov/funding.html
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NOAA'’s Undersea Research Program
(NURP)

FY 2004 SCIENCE GUIDANCE

This document outlines NURP’s Science Guidance to the NURP Centers for FY 2004.

INTRODUCTION

NOAA'’s Undersea Research Program (NURP) is a comprehensive underwater research program
that supports NOAA’s mission by placing scientists underwater to research issues of regional,
national, and global importance. NURP provides access to advanced underwater technologies
and methods, including mixed gas diving, manned submersibles, remotely operated vehicles
(ROVs), autonomous underwater vehicles (AUVs), sea floor observatories, and Aquarius, the
world’s only underwater laboratory. By using this in situ approach, NURP makes observations,
collects samples, and conducts experiments that would otherwise be unobtainable.

NURP is primarily a grant program with about 90 percent of its funding going to the extramural
(outside NOAA) research community. NURP-supported research quality is ensured by
competitive and high standards of peer review patterned after that of the National Science
Foundation. Highest priority is given to proposals for studies in the Great Lakes, territorial seas,
adjacent waters of the United States, U.S. Territories, Freely-Associated States, and Puerto Rico.
Responsibility for soliciting and supporting the research is assigned to regional NURP Centers in
the North Atlantic and Great Lakes; Mid-Atlantic Bight; Southeastern U.S. and the Gulf of
Mexico; Caribbean; West Coast and Polar Regions; and Hawaii and the Western Pacific. See
Table 1 for NURP contacts, addresses, and phone numbers.
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Table 1. NOAA’s Undersea Research Program Contacts

NOAA’s Undersea Research Program
Headquarters

1315 East West Highway, Rm. 10322
Silver Spring, MD 20910

North Atlantic and Great Lakes

NURP Center

University of Connecticut - Avery Point
1084 Shennecossett Road

Groton, CT 06340

Southeastern U.S., Gulf of Mexico

NURP Center

University of North Carolina at Wilmington
5600 Marvin K. Moss Lane

Wilmington, NC 28049

Mid-Atlantic Bight

NURP Center

Institute of Marine & Coastal Sciences
Rutgers University

71 Dudley Road

New Brunswick, NJ 08901-8521

Caribbean

NURP Center

Caribbean Marine Research Center
Perry Institute for Marine Science
250 Tequesta Drive-Suite 304
Tequesta, Florida 33469

West Coast and Polar Regions
NURP Center

University of Alaska Fairbanks
208 O’Neill Bldg., Box 757220
Fairbanks, AK 99775-7220

Hawaii and Western Pacific

NURP Center

Hawai’i Undersea Research Laboratory
University of Hawai’i - Manoa

1000 Pope Road, MSB 303

Honolulu, HI 96822

Barbara Moore, Director
TEL. 301/713-2427, ext. 127
FAX 301/713-1967
Barbara.Moore@noaa.gov
http://www.nurp.noaa.gov/

Ivar G. Babb, Director
TEL.  860/405-9121
FAX  860/445-2969
babb@uconnvm.uconn.edu
http://www.nurc.uconn.edu

Steven Miller, Director

TEL.  910/962-2440; 305-451-0233
FAX  910/962-2410
smiller@gate.net
http://www.uncwil.edu/nurc

Michael DeLuca, Director

TEL.  732/932-6555 ext. 512

FAX  732/932-8578
deluca@imcs.rutgers.edu
http://marine.rutgers.edu/nurp/mabnurc.html

John Marr, Director
TEL.  561/741-0192
FAX  561/741-0193
jmarr@ecmrc.org
http://www.cmrc.org/

Ray Highsmith, Director
TEL.  907/474-5870

FAX  907/474-5804
westnurc@ims.uaf.edu
http://www.westnurc.uaf.edu/

Alexander Malahoff, Director
TEL.  808/956-6802

FAX 808/956-2136
malahoff@hawaii.edu
http://www.soest.hawaii.edu/HURL/
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STRATEGIES

NOAA is adopting a new strategic plan for FY 2003-2008, in response to the changing needs of
society and the environment. The new plan responds to increasing changes in demographics,
globalization, climate, economies, and stressors to the environment. NOAA’s Strategic Plan for
2003-2008 is located at the web site for NOAA’s Office of Strategic Planning,
http://www.osp.noaa.gov/.

NOAA'’s Mission:

To understand and predict changes in the Earth’s environment and conserve and manage
coastal and marine resources to meet the Nation’s economic, social, and environmental needs.

NURP responds to NOAA’s mission by using its expertise in undersea in situ science and
technology.

NURP'’s Mission:

To increase knowledge essential for the wise use of oceanic, coastal, and large lake resources
through advanced undersea research, sampling, observation, experimentation, and education.

NURP’s mission directly supports NOAA’s mission, leading to understanding and predicting the
undersea environment. From that standpoint, NURP will provide the scientific basis for NOAA
and the Nation to align with the future so that a healthy and sustainable balance of the sea is
reached.

To strive towards NURP’s mission, five strategies have been defined:

e Promote healthy coasts and effective management with new scientific knowledge;

e Foster ocean stewardship through an improved understanding of ocean processes and
ecosystems;

e Ecologically assessing our ocean frontiers;

e Develop new and novel underwater technologies; and

e Educate the nation about the oceans and the Great Lakes.

These strategies form the basis of NURP’s scientific guidance for FY 2004.
SCIENCE GUIDANCE

1. Promote healthy coasts and effective management. U.S. coasts are more densely
populated than the rest of the country and continue to grow at faster rates. According to the Pew
Oceans Commission, half the U.S. population currently lives in the one-fifth of our land area
along the coasts; by 2025, demographers anticipate three-quarters of the U.S. population will
reside in coastal regions. Much of the national economy is dependent upon a healthy and vibrant
coastal zone consisting of recreational and commercial fishing, seafood processing, recreation
and tourism, the boating industry, ports and harbors, marine shipping, offshore oil and gas, and
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marine equipment manufacturing. Aesthetic, cultural, and environmental aspects of the coastal
zone significantly enhance its value. Clearly, economic growth and environmental protection are
inextricably linked.

Driven by concern for the health and conservation of marine ecosystems and resources, certain
marine and coastal zone areas are facing widespread degradation. For example, coral reefs are of
particular concern. The National Marine Sanctuaries (NMS) Program and the National Estuarine
Research Reserve System (NERRS) need to identify, designate, and manage areas of the marine
environment of special national significance due to their conservation, recreational, ecological,
historical, research, educational, or aesthetic qualities. Although the following research areas are
not the only ones, they represent research needs that would be particularly relevant to NOAA’s
and NURP’s mission. Accordingly, NURP will:

1.1 Perform research, monitoring, and comprehensive site characterizations (including
assessment of patterns of biodiversity and the processes which maintain them) for key
coastal habitats such as coral reefs and other critical habitats in NMS and NERRS sites to
allow for more efficient management of protected resources.

1.2 Support sound decision-making for the management of toxic contaminants by providing
reliable scientific analysis of trends, transport, fate, and effects for both point and non-
point sources, and communicating these findings to policy makers.

1.3 Understand the effects of anthropogenic stressors on processes that affect specific life
stages of marine organisms, particularly processes critical to population maintenance,
such as reproduction (fertilization, metamorphosis, settlement, and recruitment). It is
particularly important to understand what levels of exposure to stressors in the marine
environment are acceptable, what limits ought to be targeted in monitoring programs, and
what techniques are most appropriate to assess environmental exposure.

1.4  Identify and investigate the causes and consequences of eutrophication in coastal and
estuarine waters and work with policy makers to identify cost-effective alternatives for
their control, develop mitigation strategies, and promote integrated watershed
management.

1.5 Seek a better understanding of the role that lake and ocean habitats play in maintaining
the health of living marine and Great Lakes resources.

1.6 Use tools from engineering, biotechnology, ecology, and genetics to help identify aquatic
nuisance species, their life cycles, ecological relationships, and disruption to coastal
ecosystems.

1.7  Assess the physical and biological impacts of natural and anthropogenic-related disasters

(e.g., hurricanes, tsunami, flood plumes, pollutant spills), and develop methods to
evaluate the economic costs of destruction and recovery.
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1.8  Evaluate the potential for the spread of waterborne diseases, alien and invasive species,
particularly between Atlantic and Pacific coral reefs.

NOAA Fisheries also has interest in many of these areas because of responsibilities related to
building sustainable fisheries and recovering protected species through, e.g., a better
understanding of essential fish habitat (as defined in the Magnuson Fishery Conservation and
Management Act). Success will be dependent on effective coordination of different programs,
using the matrix management approach now required by the new NOAA Strategic Plan.

2. Foster ocean stewardship. According to NOAA Fisheries, over one-third of all fish stocks
for which we have scientific population information are over-utilized, and nearly half are below
optimal population levels. Additionally, habitat is degrading, posing an ever-increasing
challenge to promote the recovery of protected species. The reasons are varied and complicated;
some are natural and cyclical (e.g., hurricanes), while others are caused by humans (e.g., over-
fishing). Fish are selective about where they live. With the advent of new fishing technologies,
for example inexpensive satellite positioning, commercial and recreational fishermen have gotten
better at finding and targeting fish habitats. Destructive fishing practices degrade these habitats,
e.g., anchored gill nets are destroying fragile coral reefs. Trawls customized for “rock-hopping,”
plow through rocky substrate, topple boulders, and bury the encrusting species that attract fish.
Many commercial and recreational fishing activities relocate to deeper depths as shallow
resources are depleted, and we know even less about the ecology and habitat of deep water
species. Working with others, again with a matrix management approach, NURP will:

2.1 Improve stock assessments of mammals, fishes, and invertebrates by developing and
employing advanced underwater technology, providing comparative data on populations,
and improving and developing population and community models.

2.2 Identify and map essential fish habitat to determine habitat requirements for healthy
populations, assess damage from mobile fishing gear, and provide research results that
increase a manager’s ability to identify, protect, and restore essential fish habitat.

2.3 Conduct research on the life histories of marine organisms of commercial or ecological
importance, including reproduction, feeding, behavior, age and growth, and distribution.

2.4 Conduct studies to assess the effectiveness of Marine Protected Areas (MPAs) and
marine zoning for conserving fish stocks, essential fish habitat (including conservation of
biological diversity), and for contributing new productivity to adjacent unprotected areas.

2.5 Improve the ability to accurately predict the effects of changes in environmental
conditions by determining the relationships of oceanographic and climatic parameters to
the abundance and diversity of fishery populations and communities.

2.6 Identify and quantify damage to fisheries resources and their habitat resulting from

fishing gear impacts and contaminant input and spills, and determine rates of impact
recovery.
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2.7  Provide scientific information to assist NOAA Fisheries in developing the requirements
for the siting of aquaculture operations in the U.S. exclusive economic zone.

2.8 Conduct studies of habitat preference, including adaptations of species to enhance stocks.

2.9 Determine the effectiveness of stock enhancement efforts, including replenishment of
wild populations with hatchery-reared juveniles.

2.10  Assess the effectiveness of habitat enhancements designed to improve the success of
stock enhancement efforts.

These objectives must be accomplished in cooperation with NOAA Fisheries to provide the
research results to improve federal and state abilities to effectively manage and restore fisheries.
NOAA'’s Ocean Service also has an interest in some of these areas (e.g., MPAs) because of
responsibilities related to sustaining healthy coasts through such programs such as the NMS and
the NERRS programs.

3. Ecologically assessing our ocean frontiers. A wealth of untapped living and non-living
resources lie hidden at our ocean frontiers. In fact, the ocean floor constantly vents and seeps a
wide array of chemicals and materials, at rates and amounts capable of affecting ocean chemistry
on a regional scale. In turn, changing chemistry impacts how the oceans absorb (or release)
greenhouse gases, process contaminants, give rise to new pharmaceuticals, and sustain life.
NURP and NOAA’s Office of Ocean Exploration (OE) are developing an effective partnership
under this strategy. OE explores the ocean frontiers, while NURP’s role is to understand (i.e.,
research, monitor, and assess) the importance of the ocean frontiers, including deep-sea vents,
seeps, and volcanism. NURP will work with OE, NOAA line offices, and others to:

3.1 Expand the monitoring of deep sea vents, seeps, and volcanism and the flux of materials
emanating from them, and biological communities associated with them.

3.2 Seek out, recover, isolate, and culture novel organisms from unique, extreme
environments such as deep-sea vent ecosystems.

33 Identify unique bioactive compounds with commercial potential associated with marine
organisms.

3.4 Characterize deep-sea communities and the processes that regulate patterns of biological
diversity to better understand effects of human exploitation (now and in the future).

3.5 Conduct basic and applied research to identify, explore, assess, and environmentally
characterize gas hydrates.

3.6  Conduct basic and applied research on gas hydrate degassing and its role in the carbon
cycle.
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3.7  Conduct studies of past climates through paleoenvironmental methods, as a means of
assessing present and predicting future climate regimes.

4. Develop new and novel underwater technologies. The changing and difficult study of the
ocean realm requires new intellectual approaches and a national investment in a new mode of
conducting marine investigations. With the exception an advanced synoptic remote sensing
technologies over the last several decades, surface-ship expeditions have dominated ocean
science since World War II. New approaches, such as advanced sea floor observatories and
habitats (human occupied) greatly enhance traditional capabilities by providing invaluable long-
term monitoring and continuity of observations. They are an example of the next generation in
the development of technology for understanding the oceans.

Recent technological advancements in low-power miniaturized components enable development
of ocean floor stations that feature a wide variety of in situ sampling tools and sensors. ROVs
and AUVs use sea floor observatories as a home base to power-up and download acquired data,
thereby extending the geographic range of these stations. Real-time data and imagery are
routinely transmitted to land-based laboratories and the internet via cables, radios, and satellite
connections. Through sea floor observatories and habitats, scientists can control in situ
experiments and equipment from their land-based laboratories. Through a matrix management
approach, and partnerships with others, NURP will:

4.1 Develop new technologies that promote in situ, long-term research. This includes AUVs,
underwater observatories and habitats, and chemical, physical and biological sensors that
are needed to study critical elements and forcing factors in the marine environment.

4.2 Expand the monitoring of deep-sea vents, seeps, and volcanism and the flux of materials
emanating from them, their effect on the ocean and atmosphere, and biological
communities associated with them.

5. Educate the nation about the oceans and the Great Lakes. Education and outreach must
be linked to NURP’s research programs and innovative means must be developed to bring the
excitement of ocean research to the general public. An additional way that NURP can engage in
education and outreach programs is by supporting undersea research that involves more masters
and doctoral candidates. NURP is intent on doing more to communicate the value of its research
to a larger audience. This strategy will be accomplished through a matrix management approach,
encouraging corroborations with others to:

5.1 Contribute to educational outreach programs to enhance awareness and understanding of
ocean and large lake processes, ecosystems and resources, and their study, management
and conservation.

5.2  Hold periodic regional workshops regarding NURP research directions, necessary

actions, NURP priorities, and the development of initiatives to provide a forum for all
participants to listen, inform themselves, discuss, explain, and exchange views.
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53 Promote formal and informal partnership agreements both inside and outside of NOAA.

5.4  Establish easily accessible communications links through Web pages, electronic bulletin
boards, and printed material to provide current information to all our partners and
customers regarding current research, future plans, and policy developments.

5.5  Encourage publication of articles in the popular press, including scientific outlets for
laypersons, newsletters, newspapers, and publications of trade and hobby organizations
with interests affected by NURP management and research. This is in addition to
traditional technical articles in scientific journals,

CONCLUDING REMARKS

The above five objectives constitute the NURP FY2004 Science Guidance. It is based upon the
draft NOAA Strategic Plan for FY 2003-2008. Undoubtedly, additional objectives could be
added. However, these objectives are meant to serve as an initial guide the NURP Centers in
forming their approach to FY2004. The NURP Centers should continue to consider their
individual capabilities, expertise, and unique regional priorities in developing their scientific and
programmatic approaches.
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Mail Review Procedures
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The following information is provided to Mail Reviewers:
PROPOSAL EVALUATION CRITERIA
1. Scientific Merit

Please evaluate the scientific merit of the attached proposal. How well does the proposal narrative meet
the requirements listed under Section 2.3 and 2.4 of the enclosed Proposal Preparation document?

Is the Project Management (Section 2.5 of the Proposal Preparation document) satisfactory?
2. Applicability of the Proposed Research

Is the proposed research applicable to NOAA’s mission responsibility, or to an overriding national
responsibility with broad benefit to the U.S.?

See Sections 1.2 and Appendix I of the enclosed Proposal Preparation document.
3. Appropriateness of Equipment
Is the undersea vehicle/equipment requested appropriate to conduct the proposed research?

See Section 1.3 of the enclosed Proposal Preparation document.
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NOAA's UNDERSEA RESEARCH PROGRAM
MAIL REVIEW FORM
PISCES IV and/or Pisces V PROPOSAL

TITLE:
Principal Investigator:

Summary Comments: (Continue on additional sheets as necessary)

Overall Numerical Rating of Proposal:

Excellent: Very Good: Good: Fair: Poor:

1 5

Reviewers Signature:
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APPENDIX III

Required Forms
(see instructions in Part 2)
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PROPOSAL COVER SHEET

A proposal submitted to NOAA's Undersea Research Center at the University of Hawai‘i.

Project Title:

Principal Investigator:

Date Submitted: Start Date:

We, the undersigned, certify that, in the event this proposal is accepted in whole or part,
our signatures on this proposal constitute intended acceptance of and compliance with
applicable statutes, regulations, and policies of the U.S. Government and the U.S.
Department of Commerce.

ENDORSEMENTS:

Principal Investigator Institution Representative
Typed Named Typed Name

Signature Signature

Title Title

Mailing Address Mailing Address

Phone / Fax / Email Phone / Fax / Email

For Administrative details, please contact:

Name

Address

Phone/Fax/Email
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APPLICANT AGREEMENT

The Principal Investigator is requested to read, sign, and return this agreement to:
Hawai‘i Undersea Research Laboratory
University of Hawai‘i
1000 Pope Road, MSB 303
Honolulu, HI 96822

Failure to do so may result in cancellation of the proposed mission.

I FULLY UNDERSTAND AND ACCEPT RESPONSIBILITIES FOR:

e All travel arrangements for my scientific and support team members to the
research site.

e Transporting mission-related equipment to and from the research site.

e Arranging personal ground transportation as needed while at the research site

e Immediately notifying NOAA's Office of Undersea Research and the program

staff of any alterations in the initial agreed upon schedule.

e Adhering to all program safety rules as prescribed in the program's Operations

Manual.

e Submitting a post-mission Quick Look Report, Annual Status, and a Final Report

in accordance with the proposal guidelines.

¢ Providing funds for Data Package(s) for submersible and/or ROV dives
(applicable only to U.S. federal agency employees).

Principal Investigator Date
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Page 1 of 4

NURP MANAGEMENT INFORMATION SYSTEM
PROJECT SUMMARY

Project No.: Date Submitted:

Title:

Research Category:

Principal Investigator:

Co-Principal Investigator:

Other Investigators:

Other Cooperating Institutions:

Start Date: Completion Date: ; Year of

System and Facilities: (check all requested)
a CTD
U Pisces IV and/or Pisces V
0 ROV RCV-150
Number of Dives Requested: Number of Lowerings Requested:

Pisces IV and/or Pisces V RCV-150 CTD

33



NURP MANAGEMENT INFORMATION SYSTEM
PROJECT SUMMARY

Anticipated Maximum Operating Depth:
Requested Mission Dates:

Area(s) of Operations:

Nearest Port(s) & Distance:

List of Special Equipment Requirements:

Page 2 of 4

Project Objectives:

Summary of Research:
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NURP MANAGEMENT INFORMATION SYSTEM

PROJECT SUMMARY

BUDGET

A. Salaries
B. Fringe Benefits
C. Travel
1. Domestic
2. Foreign
D. Equipment
E. Materials and Supplies
F. Publication, Documentation, Dissemination
G. Other Direct Costs
1. Subcontract
2. Computer Services
3. Participant Support Costs
4. Miscellaneous
H. Indirect Cost Rate

Page 3 of 4

(e}

HURL Funding:
Prorated Facilities/System:

Project Totals:

COST SHARING (do not include HURL support)

Funding Agency (include address & telephone no.):

Authorizing Funding Official:
Grant No.:
Amount of Grant:
Beginning Date:
Status:
U Requested

U Under Review
O Awarded
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Page 4 of 4

NURP MANAGEMENT INFORMATION SYSTEM
ANNUAL STATUS REPORT

PROJECT TITLE:
PI: PROJECT NUMBER:

OBJECTIVES:

METHODS:

RATIONALE:

ACCOMPLISHMENTS:

BENEFITS:

PUBLICATIONS
REFEREED:
NON-REFEREED:
ABSTRACTS:
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NOAA’s Undersea Research Program

Proposal Submission Checklist

Proposal Cover Sheet
Applicant Agreement with required signatures.
Project Summary.
Introduction
o Situation and need;
o Objectives;
o Applications, benefits, and importance.
Methods and Approach
o Description of major tasks;
o Illustration of specialized equipment;
o Map of Research Area;
o Dive schedule.
Alternative Approach.
Description of Facilities, Systems, and Equipment.
Constraints and Risks
o Given or assumed constraints;
o Environmental impact;
o Collecting of organisms.
Future Effort.
Literature Cited.
Results and Deliverables
Program Management.
Support Requirements
o Cost Sharing;
o Other cooperating organizations;
o Data or facility access.
Appendices.
All Investigators' current curricula vitae.
15 copies of the proposal.* The original signed copy is single sided and 14 copies
double sided.
An electronic copy of the proposal on 3.5 diskette, Zip disk, CD, or email
attachment preferably in pdf format.
1 copy of any companion proposal connected with this proposal.
Names, postal and e-mail addresses, phone and fax numbers of not more than 3
potential reviewers.

U oooo

ooo

ooooo

o0 O 000

*NOTE: If the electronic copy of the proposal is submitted in pdf format, the 14 double-
sided copies are not required. HURL will print those from the pdf file.
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