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Briefing for PWSRCAC Board of Directors – January 2019 

ACTION ITEM 

Sponsor: Alan Sorum 
Project number and name or topic: 6531 VMT Weather Buoy 

Deployment 

1. Description of agenda item: Approve new FY2019 project 6531/VMT Weather
Buoy Deployment with a capital expenditure of up to $35,000 for parts, assembly, and 
deployment costs to refurbish existing weather buoy or a buoy purchased from 
Fairweather Scientific.  Approve operating budgets for FY-2019, FY-2020 and FY-2021 
in the amounts of $14,000, $21,835, and $21,835 respectively for telemetry, repair and 
maintenance, depreciation, and monitoring/data collection services. 

Staff is exploring two project alternatives, one is to refurbish the weather buoy that 
was deployed at Naked Island. A complete budget sheet and project proposal has been 
completed for this option and is included with this agenda statement.  

A second alternative appeared during preparations being made for this Board meeting. 
Fairweather Scientific has two DART style metocean buoys in storage that have been 
completely refurbished and are ready to deploy. They are fully equipped with all 
required sensors. A copy of a quality assurance report prepared by RPS Evans-
Hamilton that detailing the specifications and condition of the buoys is attached.  

Current estimates are that it would take eight weeks or more to prepare our existing 
buoy for this task. It appears that the Fairweather Scientific buoy would only need to 
have its modem changed to enter service immediately. The company has offered to sell 
one of these buoys to the Council for $20,000, which would be competitive with the 
cost of rebuilding the buoy owned by the Council. Dr. Campbell with the Prince William 
Sound Science Center has arranged to inspect the buoy. 

2. Why is this item important to PWSRCAC: A settlement agreement was reached
with Alyeska Pipeline Service Company (APSC) that allows the Council to install
equipment necessary to measure winds and surface currents in front of the VMT. The
Council previously partnered with the PWSSC to install a weather data buoy near
Naked Island. This buoy failed, but much of the salvaged equipment could be
immediately repurposed to satisfy the agreement reached with APSC.

Congress mandated formation of the Prince William Sound Regional Citizens’ Advisory 
Council in the Oil Pollution Act of 1990 (OPA 90). The Oil Pollution Act of 1990 
requires the Council to study wind and water currents and other environmental factors 
in the vicinity of the terminal facilities which may affect the ability to prevent, respond 
to, contain, and clean up an oil spill. 

Developing a better understanding of the metocean or sea current and weather 
conditions experienced at the VMT is vital to any effort made to plan for or respond to 
an oil spill coming from that facility.  
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3. Previous actions taken by the Board on this item:  
Meeting Date Action 
Board 1/2016 Approved Resolution 16-01 Supporting the Council’s Installation and 

Operation of an Autonomous and Independently Operated Weather 
Station at the Valdez Marine Terminal 

 
4. Summary of policy, issues, support or opposition: In 2012, Maria 
Kartezhnikova, Orson Smith and Peter Olsson presented a report to the Council titled 
Wave-Induced Delays in Cargo Transfer at Valdez Marine Terminal. The study noted 
that wind on the southern side of Port Valdez is remarkably different than that seen at 
the Valdez town site or at its airport.  
  
It is noted that wind is a significant factor in the formation of ocean surface currents. 
Surface current and wind predominately determine the direction an oil spill slick will 
travel. Oil spill prevention and response planning is predicated on the anticipated 
movement of spilled oil.  
 
The Council passed a resolution in 2016 seeking the installation of a shore side 
weather station at the VMT. 
 
5. Committee Recommendation: The POVTS Committee developed a similar 
project in Fiscal Year 2018. There hasn’t been enough time for the Committee to meet 
and discuss this concept due to the short timelines driven by the settlement agreement 
with APSC.  
 
6. Relationship to LRP and Budget:  Due to the time sensitivity associated with 
this project that is being driven by some of the outcomes from the settlement 
agreement with APSC, there is no relationship to the LRP process and would require 
approval to use FY19 budget contingency funding.  
 
7. Action Requested of the Board of Directors: Approve a capital expenditure of 
up to $35,000 for parts, assembly, and deployment costs to refurbish existing weather 
buoy or a buoy purchased from Fairweather Scientific.  Approve operating budgets for 
FY-2019, FY-2020 and FY-2021 in the amounts of $14,000, $21,835, and $21,835 
respectively for telemetry, repair and maintenance, depreciation, and monitoring/data 
collection services. 
 
8. Alternatives: Explore other options to measure wind and ocean currents at the 
VMT. 
 
9. Attachments:  
 a) Proposed FY2019 budget sheet for project 6531 VMT Weather Buoy.  
 b)  Project Description to Refurbish Existing Buoy: Valdez Marine Terminal/Port 

Valdez Current Measurement Buoy. 
 c) Details on Fairweather Buoy Available for Purchase:  QA/QC Report 

Metocean Buoys. 
 d)  PWSRCAC Resolution 16-01 Supporting the Council’s Installation and 

Operation of an Autonomous and Independently Operated Weather Station 
at the Valdez Marine Terminal, dated January 21, 2016. 

 



4-11 Attachment A 

Page 1 of 4 

Prince William Sound Regional Citizens’ Advisory Council 
Budget Briefing Sheets FY-2019 

 
Type: 
_____ Capital project (separate capital projects checklist required) 
_____ Program  _____ Protected 
X          Project  _____ Protected 
_____ Program/Project Support 
 
Project Number: 6531 
Project Title: VMT Weather Buoy Deployment  
Lead Staff: Alan Sorum 
Project Team Members: POVTS and Nelli Vanderburg 
Cross Committee Interest: OSPR 
 
1. Description – This project proposes that the Council assemble a buoy capable of measuring ocean currents and 
install it near Jackson Point in Port Valdez [61.0910°N 146.3811°W]. Data will be collected from the buoy to verify 
current movement seen in front of the Valdez Marine Terminal. The Prince William Sound Science Center (PWSSC) 
will be partnering with the Council to facilitate this project. The budget includes an additional $5,000 to allow for 
an additional contractor to be brought in, if it is deemed necessary, to provide support and to help pursue the 
possibility that the data collected could be archived and integrated within the NOAA system.  
 
Project Necessity – A settlement agreement was reached with Alyeska Pipeline Service Company (APSC) that 
allows the Council to install equipment necessary to measure wind and surface currents at the VMT. The Council 
previously partnered with the PWSSC to install a weather data buoy near Naked Island. This buoy failed, but much 
of it could be immediately repurposed to satisfy the agreement that was reached with APSC. 
 
Congress mandated formation of the Prince William Sound Regional Citizens’ Advisory Council in the Oil Pollution 
Act of 1990 (OPA 90). The Oil Pollution Act of 1990 requires the Council to study wind and water currents and 
other environmental factors in the vicinity of the terminal facilities which may affect the ability to prevent, 
respond to, contain, and clean up an oil spill. 
 
In 2012, Maria Kartezhnikova, Orson Smith and Peter Olsson presented a report to the Council titled Wave-
Induced Delays in Cargo Transfer at Valdez Marine Terminal. The Valdez Marine Terminal (VMT) is located on the 
south side of Port Valdez in Prince William Sound, Alaska. The study noted that wind on the southern side of Port 
Valdez is remarkably different than that seen at the Valdez town site or at its airport. Occasionally these extreme 
easterly winter winds can cause oil boom deployed around a moored tanker to be overtopped by waves or 
prevent the safe deployment of the boom on arrival of a tanker. Little information is publicly available about the 
wind and wave climate experienced on the southern side of Port Valdez. 
 
Recorded current wind data is not available on the south side of Port Valdez and installation of a recording 
anemometer in the vicinity of the terminal was recommended by this study.  
 
In 2016, the Council adopted a resolution titled Supporting the Council’s Installation and Operation of an 
Autonomous and Independently Operated Weather Station at the Valdez Marine Terminal. The resolution notes 
that:  
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• There are no weather stations on the south side of Port Valdez 
• Weather is a major risk factor that affects the safe operation of marine vessels 
• Wind and wave conditions have substantial influence on the safe loading of crude oil tankers at the Valdez 

Marine Terminal 
• Climatic conditions greatly affect the effectiveness of oils spill recovery and shoreline protection 

operations 
• Knowledge of weather conditions found in the vicinity of an oil spill are critical to formulating effective 

spill response strategies 
• Regulators have no access to independently collected weather data for the Valdez Marine Terminal for 

use in their decision-making processes and response planning efforts  
• Historically, the Alyeska Pipeline Service Company made its wind data publicly available to the National 

Weather Service, but no longer does so 
 
The Board has advocated for robust weather monitoring systems, including oceanographic weather buoys, since 
the early 1990s. This project furthers the Council leadership in this field, providing valuable information that can 
improve marine safety, improve oil spill response effectiveness and provide early detection of oil spills in Port 
Valdez. 
 
Use of Results – Developing a better understanding of the metocean or sea current and weather conditions 
experienced at the VMT is vital to any effort made to plan for or respond to an oil spill coming from that facility. 
Data from the weather buoy will be used to develop a better understanding of the climate in and around the 
VMT. It will improve our knowledge of how ocean currents travel in front of the VMT and how wind coming from 
the Valdez Glacier Stream and Lowe River impacts the area around the Terminal. 
 
Project Success – Per the agreement with APSC, the initial term of this project is five years. The project will be 
deemed a success, if the buoy proves to be reliable and consistent in its collection of needed data.  
2. Project Goals and Objectives – Ocean current and wind conditions are a significant factor in the spread of 
spilled oil. Making real-time current information available will improve spill response planning and allocation of 
resources. Based on the presence of environmentally sensitive areas on each side of the Terminal, knowing the 
current direction will allow response managers to better prioritize use of their available resources. The project 
goal will be to reliably collect information on current and wind conditions experienced at the VMT.  

 
3. Strategic Plan and Mission – The project advances many OPA 90 and Alyeska contract requirements as noted 
on that checklist. It fits into the Council’s Strategic Plan on these points: 
 

• Compliance with OPA90 and Alyeska contractual requirements 
• Pursue risk-reduction measures and promote best available technologies and best practices 
• Advocate for government and industry measures to improve the environmental safety of oil 

transportation 
 
4. Project Accomplishment – This project would represent a sole-source contract conducted by the PWSSC as a 
continuation of the work they first completed for the Council on the weather buoy. The project requires the 
cooperation of APSC. We may seek financial support for the project with the City of Valdez. Per the agreement 
with APSC, the initial term of this project is five years.  
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5. Budget 
 

A.  Capital Budget:  Additional parts and assembly to existing weather buoy and deployment 
estimated at $35,000.  Cost will be depreciated over the estimated useful life of the buoy, 5 years. 

B. Operating Budget:  Including telemetry costs; consumable supplies; depreciation; repair and 
maintenance; and data acquisition and monitoring costs.  FY-2019 budget also includes outside 
professional for additional project oversight if warranted. 

Account 
# 

Account Title FY-2019 FY-2020 FY-2021 

50000 Salaries and Wages    

50100 Employer Payroll Taxes    

50500 Rents    

50600 Utilities—Telephone and Fax $1,000 $1,500 $1,500 

50650 Conference Calls    

50700 Supplies  $1,500 $1,500 

50800 Equipment Leases    

50850 Software    

50900 Internet & E Mail Access    

51000 Equipment Purchases    

51100 Dues and Subscriptions    

51200 Accounting    

51300 Legal Fees    

51400 Contract Labor    

51450 Professional Fees -- Other    

51600 Advertising    

51700 Education    

51800 Printing& Reproduction    

51900 Postage& Delivery    

52300 Conference & Conventions    

52400 Equipment Maintenance  $2,835 $2,835 

53000 Insurance    

54000 Library & Reference Materials    

58000 Depreciation & Amortization $3,000 $6,000 $6,000 

59000 Miscellaneous    

59500 Contracts $10,000 $10,000 $10,000 

60000 Travel    

61000 Business Meals    

62000 Meeting Expenses    

 Total $14,000 $21,835 $21,835 
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OPA 90 and Alyeska Contractual Requirements 

 
PWSRCAC’s structure and responsibilities stem from the Oil Pollution Act of 1990 (OPA 90) and our contract with 
Alyeska Pipeline Service Company (Alyeska).  These documents guide our organization and it is important to review 
the following requirements, and if possible the source documents, when developing proposed projects for Board 
consideration and approval. Following are abbreviated summaries of some of the major requirements from both 
documents. Please check the box next to each requirement that the proposed project addresses.   
 

Link to full text of OPA 90 Sec 5002: Terminal and Tanker Oversight and Monitoring, August 18, 1990  
Link to full text of contract between PWSRCAC and Alyeska, February, 1990 

 
OPA 90 Contractual Requirements 

 ☐ (1)  Regional Balance, broadly representative of communities and interests in the region. 
☒ (2)  Provide advice to regulators on the federal and state levels. 
☒ (3)  Provide advice and recommendations on policies, permits, and site-specific regulations relating to the 
operation and maintenance of terminal facilities and crude oil tankers. 
☒ (4)  Monitor the environment impacts of the operation of the terminal facilities and crude oil tankers and 
operations and maintenance that affect or may affect the environment in the vicinity of the terminal facilities. 
☒ (5)  Review the adequacy of oil spill prevention and contingency plans for the terminal facilities and crude oil 
tankers operating in Prince William Sound and review the plans in light of new technological developments and 
changed circumstances. 
☒ (6) Provide advice and recommendations on port operations, policies and practices. 
☒ (7) Conduct scientific research and review scientific work undertaken by or on behalf of the terminal or oil 
tanker operators or government entities. 
☐ (8) Devise and manage a comprehensive program of monitoring the environmental impacts of the operations 
of the terminal facility and crude oil tankers. 
☐ (9) Monitor periodic drills and testing of oil spill contingency plans. 
☒ (10) Study wind and water currents and other environmental factors in the vicinity of the terminal that may 
affect the ability to prevent, respond to, contain and clean up an oil spill. 
☐ (11) Identify highly sensitive areas that may require specific protective measures. 
☐ (12) Monitor developments in oil spill prevention, containment, response, and cleanup technology. 
☐ (13) Periodically review port organizations, operations, incidents, and the adequacy and maintenance of vessel 
traffic service systems designed to ensure safe transit of crude oil tankers pertinent to terminal operations. 
☐ (14) Periodically review the standards for tankers bound for, loading at, exiting from, or otherwise using the 
terminal facilities. 
☒ (15) Foster partnerships among industry, government and local citizens. 

 
Alyeska Contractual Requirements   
 
☒ (1) Provide local and regional input, review and monitoring of Alyeska’s oil spill response and prevention 
plans and capabilities, environmental protections capabilities, and the actual and potential environmental 
impacts of the terminal and tanker operations. 
☒ (2) Increase public awareness of subjects listed above. 
☐ (3) Provide input into monitoring and assessing the environmental, social and economic consequences of oil 
related accidents and actual or potential impacts in or near Prince William Sound. 
☒ (4) Provide local and regional input into the design of appropriated mitigation measures for potential 
consequences likely to occur as a result of oil or environmental related accidents or impacts of terminal and 
tanker operations. 
☒ (5) Provide recommendations and participate in the continuing development of the spill prevention and 
response plan, annual plan review, and periodic review of operations under the plan including training and 
exercises. 
☒ (6) Other concerns: comment on and participate in selection of research and development projects. 
☒ (7) Review other important issues related to marine oil spill prevention and response concerns that were not 
obvious with the contract was signed. 
☒ (8) Review other concerns agreed upon by the Council regarding actual or potential impacts of terminal or 
tanker operations. 
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Project Description to Refurbish Existing Buoy: Valdez Marine Terminal/Port Valdez Current 
Measurement Buoy 
 
Prince William Sound Regional Citizens’ Advisory Council 
3709 Spenard Road - Suite 100 
Anchorage, Alaska 99503 
907.834.5020 (Direct) 877.478.7221 (Toll Free) 907.835.5926 (Fax) 
 

Abstract 
 
This project proposes that the PWSRCAC assemble a buoy capable of measuring ocean currents and 
install it near Jackson Point in Port Valdez [61.0910°N 146.3811°W]. Data will be collected from the 
buoy to verify current movement seen in front of the Valdez Marine Terminal. The Prince William 
Sound Science Center (PWSSC) will be partnering with the Council to facilitate this project. 
 
Project Justification and Objectives 
 
Congress mandated formation of the Prince William Sound Regional Citizens’ Advisory Council 
(Council) in the Oil Pollution Act of 1990 (OPA 90). The Oil Pollution Act of 1990 requires the Council to 
study wind and water currents and other environmental factors in the vicinity of the terminal facilities 
which may affect the ability to prevent, respond to, contain, and clean up an oil spill.  
 
The Council Board of Directors has long 
advocated that robust weather monitoring 
systems be in the vicinity on the Valdez 
Marine Terminal. This includes proposals to 
install ultrasonic anemometers at the berths 
and a weather station at the Terminal. The 
Council’s Board of Directors passed a 
resolution expressly requesting a weather 
station be employed at the Terminal on 
January 22, 2016. 
 
We have seen that the wind and waves 
experienced on the southern side of Port 
Valdez can be remarkably different than those 
recorded at the official weather stations located in Valdez townsite and at the airport. Weather is a 
significant factor in the management of safe crude oil transportation through Prince William Sound. 
Some of these concerns include marine safety, tanker escort operations, oil spill response planning, 
containment boom design and the loading of oil tankers. 

Figure 1 – Valdez Marine Terminal at Port Valdez 
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Optimum Location of the Buoy: Ideally the buoy would be located abeam the Terminal loading berths, 
far enough offshore as to eliminate shoreline bathymetric influences on the prevailing currents passing 
in front of the facility.  
 
Recognizing marine traffic occurring in the area of the loading berths, a location off Jackson Point 
would likely provide representative current measurements and stay out of Terminal traffic patterns. 
Staff will work with stakeholder and project participants to identify the optimum location for the buoy.  
 
Improving Spill Response Decision-Making: Marine current conditions are a significant factor in the 
spread of spilled oil. Making real-time current information available will improve spill response 
planning and allocation of resources. Based on the presence of environmentally sensitive areas on each 
side of the Terminal, knowing the current direction will allow response managers to better prioritize 
use of their available resources.  
 
Project Approach and Logistics 
 
Our proposed location for the mooring is at 61.0910°N 146.3811°W 
(Figure 1, Appendix 1). This position is at a point abeam of Jackson 
Point in Port Valdez.   
 
The depth at the proposed location is approximately 50 meters. The 
location will allow use of a cellular modem to transmit the data to 
our servers. 
 
Equipment Description: The buoy to be used for this project is the 
NexSens CB-1450 data buoy [Figure 2]. This buoy utilizes a polymer-
coated foam hull and provides 1,450 pounds of buoyancy. Power is 
collected by six 30-watt solar panels and stored in four 55-amp hour 
batteries. The buoy is marked with a solar marine light and 
radar reflector. 
 
Instrumentation for the buoy will include: 

• Data logger 
• Aquadopp Z-cell acoustic Doppler current profiler 
• GPS tracker 
• Meteorological instrument package 

 

Figure 2- NexSens CB-1450 Data Buoy 
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The data collected with this buoy will be transmitted by cellular modem to the PWS Science Center in 
Cordova, and from there it will be made freely available at the Alaska Ocean Observing System data 
portal (http://www.aoos.org/).  

Anchoring: A schematic of the proposed weather buoy installation is shown in figure 3. The anchor 
material will be 700-pound railcar wheels. If more weight is needed for the anchor, additional wheels 
can be stacked. A section of mooring chain will be attached to the railcar wheels. A snubber to reduce 
shock loadings will be installed between the mooring chain and anchor rode. It will be made of ¾-inch 
Spectra with a rubber core. The anchor rode will be Spectra line.  PWSSC has been using UHMWPE line 
(Spectra/Dyneema) for moorings for over a decade.  It is very strong, economical, available locally, and 
durable. 

The performance of the buoy has been estimated with the Matlab mooring design toolbox 
(http://canuck.seos.uvic.ca/rkd/mooring/menu.php).  A mooring system composed of a 620-kilogram 
surface float (~1,450 pounds of flotation), 5 meters of chain below it, 75 meters of ½-inch Spectra line, 
and 10 meters of mooring chain above two railcar wheels, in a 50 meter high water column was 
simulated for a two-knot tidal current and 50-knot winds (which includes a wind-driven 2% velocity 
“kick” to surface currents).   

Results were as follows: 

• 5.8% of buoy floatation used by mooring components. 
• Total Tension on Anchor [kg] = 24.4 
• Vertical load [kg] = 7.4 
• Horizontal load [kg] = 23.2  
• Safe wet anchor mass = 69.2 [kg] = 152.2 [lb]  
• Safe dry steel anchor mass = 106.4 [kg] = 234.1 [lb]  
• Weight under anchor = -294.2 [kg] (negative is down)  

The simulation results indicate the buoy should not sink or drag anchor in these conditions.  The watch 
circle of this solution would be about 70 meters. This anchoring solution suggests a significant safety 
margin.  These calculations also assume a hard bottom, which isn’t the case for the mooring site which 
is quite soft, with a high sedimentation rate, making the anchor even more effective.  
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Project Budgeting 

Buoy hull and power: $6,500 (repair cost) NexSens CB1450  
http://www.nexsens.com/products/data-buoys/cb-1450 

 
Telemetry: Cellular modem and antenna: $900 
 
Logger: Campbell Scientific CR1000 $1,800  
  
Surface Currents: $0 Aquadopp Z-cell Acoustic Doppler Current Profiler 
 
Meteorological Instrument Package: $2,000 
 
Rigging/Engineering labor: $12,500 Estimated costs for system integration and data logger/telemetry 
programming. 
 
Rigging/Engineering parts: $2,500 Fabrication and materials for mounting antennas, sensors, etc.  
Lines, shackles, mooring chain. 
 
Shipping: $500 Shipping of various parts and instruments.  
 
Total: $26,700 
 
 
 

Figure 2 – Buoy Schematic 
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Deployment and maintenance costs: 
 
Telemetry (cellular data): $600/year 
 
Annual service and operations: The buoy will likely require annual service visits to inspect and repair 
instruments, inspect the mooring system for damage/wear, replace zincs, etc. 

• Anchor and hardware: $1,000 (2 train wheels, welding and fabrication, lines and shackles) 
• Charter: $2,835  
• Staff time: $10,000/year (maximum) Staff time to monitor data telemetry, instrument status, 

service/replace instruments as necessary, perform maintenance, rescue buoy if adrift, etc. 
 
Major overhaul (every 3-4 years): Recover buoy, inspect and replace worn components, renew anti 
foul paint, re-deploy. 

• Anchor and hardware: $2500 (2 train wheels, welding and fabrication, lines and shackles) 
• Charter: $1,000 (2 days @ $500/day) 
• Misc. supplies: $3,000 (estimate for paint, hardware, fabrication, etc.) 
• Staff time: $5,000 

 
Contingencies: 
Instruments will likely need replacement from time to time, and vessel time may be required to 
retrieve the buoy, should it go adrift.
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Appendix 1 – Valdez Marine Terminal Chartlet 
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England | Wales | Scotland | Northern Ireland | Ireland | Netherlands | USA | Australia 
 

RPS Group Plc Registered in England No. 2087786. Centurion Court, 85 Milton Park, Abington, Oxfordshire OX14 4RY 

 

 
1 General 

 
RPS Evans Hamilton (RPS EH) has mobilized three MetOcean buoys for the “2015 Shell DDM 
and Science Program” under contract to Olgoonik Fairweather LLC.  In addition, we mobilized 
the University of Alaska Fairbanks (UAF) buoy under contract to UAF for deployment during this 
program. 
 
The buoys will collect meteorological and oceanographic data during the 2015 deployment 
period from approximately mid- or late-July to mid-October.  This report documents the buoy 
instrument requirements, specifications, and RPS EH QA/QC documentation and procedures 
for calibration of sensors. 
 
The buoys comprise two model types: 

 2x DART style MetOcean buoy, rebuilt by RPS EH, named MOB1 and MOB2 
 2x RPS EH style MetOcean buoy, named MOB3 and UAF 

 
2 Instrumentation 

 
The program sponsors supplied the requirements and specifications for all industry buoys in 
2012.  These requirements are outlined in Section 2.1. 
 
2.1 Client Specifications 
 

1. Instruments – The metocean buoys shall have the following instruments* (all pre- and 
post-deployment calibrated, as applicable): 
 

a. Mechanical anemometer (RM Young Alpine) 
b. Relative humidity 
c. Barometer 
d. Air temperature 
e. Water temperature 
f. Pyranometer 
g. Compass/Pitch/Roll 
h. GPS 
i. Iridium modem 
j. Current meter 
k. Directional waves 

 
*UAF buoy does not have current meter and directional wave sensors. 
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MetOcean Buoy QA/QC Report 
 

2. The following table lists the client specified measurement intervals and recording units 
for each measurement type. 
 

Parameter Interval/Units
Met Data Reporting 

Frequency
15 minutes

Wind Direction / Speed 6 minute average
Wind Gusts 3 second

Maximum Wind Max during 6 minute avg. 
Wind Units Knots

Wind Direction Averaging 
Method

Vector

Wind Speed Averaging 
Method

Scalar

Air Temperature Single Sample/°C
Humidity Single Sample/%

Water Temperature Single Sample/°C
Pressure Single Sample/mb

Pyranometer Single Sample/W/m2

Compass and tilts Single Sample
GPS Single Sample

Wave observing period 20 minutes
Wave Reporting 

Frequency
Hourly

Wave Units Significant 
Height

Meters

Wave Period Seconds
Current Reporting 

Frequency
10 minutes

Current Observing period 60 seconds
Ocean Current Units m/s

* Single Sample = one sample taken at beginning of Met Data Reporting 
period (15 min). 

 
3. Data format 

a. All data are to be formatted in National Data Buoy Center (NDBC) XML per 
attachments. 

b. XML files shall follow NDBC naming convention – YYYY-MM.txt (YYYY = 4 digit 
year, MM = 2 digit month). 

c. All instruments, including tilts, compass, and GPS shall be logged per above 
schedule. 

 
4. Reporting:  XML data are to be transmitted to NDBC and made available via FTP for 

client access at least once per hour. 
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MetOcean Buoy QA/QC Report 
 

2.1.1  Sensor Specifications 
 
The following table lists the sensor manufacturer, resolution and accuracy for all buoys. 
 
Sensor Manufacturer / Model Resolution / Accuracy DART RPS 

EH 
Wind RM Young / 05103-45 

Alpine 
Speed: (0.2192 mph)/(scan 
rate in seconds)/ ±0.3 m/s 
(0.6 mph) or 1% of reading 
Direction: -/±5° 

 
X 

 
X 

Heading, Pitch, Roll PNI Corp / TCM 2.6 0.1º / 0.8º X X 
Air Temperature Campbell Scientific / 109SS 0.1°C / ±0.1°C at 25°C X X 
Relative Humidity Campbell Scientific / HC253 0.1% / ±3%, 0 to 90% range 

±5%, 90 to 100% range 
at 0° to 40°C 

 
X 

 
X 

Water Temperature Campbell Scientific / 109SS 0.1°C / ±0.1°C at 25°C X X 
Pyranometer Campbell Scientific/ 

Hukseflux LP02 
Accuracy: ±10% for daily 
sums 

X X 

Barometric Pressure Campbell Scientific / CS100 
(Setra model 278) 

±0.01 mb / ±0.5 mb @ +20°C 
X X 

GPS Garmin / GPS16x-HVS Accuracy: <15m with GPS 
Standard Positioning Service 

X X 

Water Current Nortek / Aquadopp 2MHz Accuracy: 1% of measured 
value ± 0.5 cm/s 

X X* 

Waves AXYS Technologies / 
TriAXYS OEM Directional 
Wave Sensor 

Height: 0.01m /Better than 
2% 
Period: 0.1sec /Better than 
2% 
Direction: 1° / 3° 

X X* 

 
*UAF buoy does not have current and wave sensors 
 
 
2.2 DART Buoys 

 
The DART buoys (MOB1 & MOB2) are so named due to the hull design originating from the 
NOAA Tsunami program (Deep-ocean Assessment and Reporting of Tsunamis).  These 
MetOcean buoys have no relation to that program, the DART name simply follows due to the 
same hull design.  These two buoys have been deployed in the Chukchi Sea since 2010 for the 
Chukchi Sea Envirionmental  Science Program (CSESP).  The DART buoys underwent a 
complete rebuild prior to deployment in 2012 which encompassed tower modifications, a new 
internal electronics and battery mounting frame, and replacement of all electrical and electronic 
components.  MOB2 was deployed in October of 2013 in Wide Bay, AK following the 2013 
CSESP season and remained there until November 2014. 
 
The addition of buoy cameras onto MOB1 and MOB2 was initiated by Shell for the 2015 DDM 
program.  The cameras are manufactured through cooperative agreement with NOAA and data 
will be available through the National Data Buoy Center (NDBC) BuoyCam website    
(http://www.ndbc.noaa.gov/buoycams.shtml). 
Each camera system collects 5 images, creating a 300° view around the buoy.  Images are 
recorded in the camera system and transmitted via Iridium every 15 minutes. 
 
Buoy    BuoyCam serial number / ID 
MOB1    NDBC – 36064 / Z08C 
MOB2    NDBC – 36057 / Z01C  
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2.2.1 Physical Arrangement 
 
The DART buoy hull is 103 inches (2.6 m) in diameter and 42 inches (1.1 m) high.  The buoy 
hull is fiberglass and is foam filled.  The tower, on which most of the instruments are mounted, is 
an aluminum pipe structure, 6 feet (1.8 m) high (8.5 feet above water surface).  The highest 
component, the wind sensor, is 12.75 feet (3.89 m) above the water surface. 
 

  Height Above Height Above  
SENSOR Waterline Waterline 

  (inches) (centimeters) 
2 MHz Aquadopp Current Profiler -40 -101.6

Water Temperature Sensor -30 -76.2

TriAxys - Directional Wave Gauge 19 48.3

Heading, Pitch, Roll Sensor 31 78.8

Barometer 66 167.6

PAR Sensor 102 259.1

GPS Antenna 102 259.1

Iridium Satellite Antenna 109 276.9

SolaMAX Lantern 114 289.6

Humidity Sensor 137 348.0

Air Temperature Sensor 137 348.0

Wind Sensor 153 388.6
 
2015, MOB1 & MOB2, additional instrumentation: 

  Height Above Height Above  
SENSOR Waterline Waterline 

  (inches) (centimeters) 
NDBC BuoyCam 
(5 cameras, 300 degrees of vision) 103 261.6
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Figure 1  DART buoy physical arrangement 

 
2.2.2 Instrument Calibrations 

 
All above-water instrumentation was calibration checked at RPS EH.  All wave sensors were 
returned to the manufacturer (Axys Technologies, Sydney, B.C., Canada) prior to the 2013 
season for calibration, and do not require annual calibration per the manufacturer.  Current 
meters are tested and compasses calibrated by RPS EH.  Calibration certificates for DART 
buoy sensors are attached as Appendix A. 
 
The air temperature, water temperature and barometric pressure sensors are checked for 
accuracy against RPS EH calibrated test equipment or “calibration standards”.  This procedure 
of field use of calibration standards is adopted from the U.S. National Oceanic and Atmospheric 
Administration (NOAA) standard:  
http://www.tidesandcurrents.noaa.gov/fieldlibrary/ViewDoc?d=35  “Sensors are calibrated prior 
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to deployment, and the calibration is checked following removal.  The calibration standard’s 
accuracy is traceable to the National Institute of Standards and Technology (NIST)”. 
 
Wind direction sensors are calibrated against the RM Young vane angle bench stand calibrator.  
Wind speed sensors are calibrated using the calibrated anemometer drive from RM Young and 
applying a specific formula for propeller rpm.  The wind speed and direction are calibrated every 
12 months as recommended by RM Young as a laboratory check for research accuracy: speed 
±0.3 m/s and direction ±3° are variance limits.   
 
The calibration certificates for the RPS EH test equipment are attached in Appendix E. 
 

2.2.3 Hardware & Mooring 
 
In 2012 the DART buoys were measured and drawn in AutoCAD, to document and standardize 
instrument placement and design, and to determine volume displacement.  Each component 
was weighed; then total weight subtracted from volume displacement provides the calculation 
resultant of total buoyancy as presented in the following table. 
 

Superstructure 
(Tower, including 

instruments) 

Floatation 
 

(Hull) 

Bridle 
 

(base frame) 

Battery Rack 
(internal 

components) 

Total Dry Weight 
 
 

(lbs.) (lbs.) (lbs.) (lbs.) (lbs.) 

301 1490 608 480 2879 
 

Total Dry Weight Mooring Total Wet Weight 

(lbs.) (lbs.) (lbs.) 

2879 1040 3919 
Superstructure 

(Tower, including 
instruments) 

Floatation 
 

(Hull) 

Bridle 
 

(base frame) 

Battery Rack 
(internal 

components) 

Total Dry Weight 
 
 

(lbs.) (lbs.) (lbs.) (lbs.) (lbs.) 

301 1,490 608 480 2,879 
 

Total Dry Weight Mooring Total Wet Weight 

(lbs.) (lbs.) (lbs.) 

2,879 1,040 3,919 
 
The two buoys (MOB1, MOB2) are within a few pounds of identical weight, and nearly identical 
in structure; the buoys should therefore react to wave and wind forces with similar motion, thus 
standardizing data. 
 
The buoy moorings consist of a combination of shackles, chain, line, acoustic release, ground 
tackle and anchor.  All hardware used in the mooring system is documented and illustrated.  
See document: MetOcean Buoy Lift Registry, 2015 DDM and Science Program, dated June 15, 
2015 for mooring specifications and certifications. 
 
2.3 RPS EH (Tidelands) Buoy 
 
The Shell buoys (CB01, HB02) have been deployed in the Beaufort Sea annually since 2009.  
The Fairweather Axys buoy (MOB3) was converted to an RPS EH buoy configuration in 2013.  
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The UAF buoy has been annually deployed off of Point Lay in the southern Chukchi.  All buoys 
transmit data via Iridium satellite modems.  Shell has elected not to deploy buoys CB01 and 
HB02 in the Beaufort during the 2015 season. 
 
The UAF buoy was reconfigured for the 2015 season.  The batteries were lowered in the hull to 
improve the center of gravity; the solar radiation sensor was replaced, and an additional air 
temperature was added.  These new sensors brought the instrument suite to the same standard 
as the industry buoys being deployed. 
 
2.3.1 Physical Arrangement 
 
The buoy hulls are a Tidelands Signal Corp. model SP-138P.  See Figure 5 for sensor 
placement and dimensions.  Instrumentation specifications are presented in Section 2.1.1. 
 

  Height Above Height Above  
SENSOR Waterline Waterline 

  (inches) (centimeters) 
Wind Sensor 127.2 323.1 
Solar Radiation 117.6 298.7 
GPS Antenna 117.6 298.7 
Humidity Sensor 114.0 289.6 
Air Temperature Sensor 110.4 280.4 
Iridium Satellite Antenna 103.2 262.1 
Navigation Lantern 88.8 225.6 
Barometer 48.0 121.9 
Directional Wave Sensor* 36.0 91.4 
Water Temperature Sensor -18.0 -45.7 
2 MHz Aquadopp Current Meter* -36.0 -91.4 

*UAF buoy does not have a wave or current sensor. 
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Figure 2 RPS EH MetOcean Buoy 

 
2.3.2 Instrument Calibrations 

 
New instrumentation was supplied with manufacturer calibration sheets.  Existing instruments 
were calibration checked at RPS EH.  The 2015 calibration certificates for MOB3 components 
are attached as Appendix B.  For ease in presentation, calibration sheets for the UAF buoy are 
separately attached in Appendix C. 
 

2.3.3 Hardware & Mooring 
 
The buoy moorings consist of a combination of shackles, chain, line, acoustic release, ground 
tackle and anchor.  All hardware used in the mooring system is documented and illustrated.  
See document: MetOcean Buoy Lift Registry, 2015 DDM and Science Program, dated May 18, 
2015 for mooring specifications and certifications. 
 
In 2013, new drawings in AutoCAD were produced, to document and standardize instrument 
placement and design, and to determine volume displacement.  Each component was weighed; 
then total weight subtracted from volume displacement provides the calculation resultant of total 
buoyancy as presented in the following table. 
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Superstructure 
(Tower w/ 

Instrumentation) 

Floatation 
 

(Hull) 

Bridle
(Chain Y 
Assembly) 

Battery Rack 
(w/ Internal 
Components) 

Total Dry Weight 
 
 

(lbs.)  (lbs.)  (lbs.)  (lbs.)  (lbs.) 

120  1,000  200  414  1,934 

 

Dry Weight  Mooring  Total Wet Weight 

(lbs.)  (lbs.)  (lbs.) 

1,934  1,040  2,974 

 
The buoys are fairly close in weight, and nearly identical in structure; the buoys should therefore 
react to wave and wind forces with similar motion, thus standardizing data.   
 
 
2.4 Data Access 
 
Real time data transmissions will be posted to the following web site for archiving and display: 
http://www.rpsimms.com/ 
 
After logging in, users can view a map of all stations (including recent data updates) as well as 
station summary pages and time series of historical data for each station (Figure 3).  Each time 
series is interactive, allowing the user to pan and zoom in on data of interest, and can be easily 
saved onto the user's computer as a PNG image for sharing or embedding into reports (Figure 
4). 
 

 
Figure 3 RPS EH Website Time Series Display 
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Figure 4 RPS EH Website Time Series Display - Zoom 

 
The realtime data are shared with the National Data Buoy Center (NDBC) and are also available 
via that website: 
http://www.ndbc.noaa.gov/maps/Alaska.shtml 
 
All data are downloaded from the onboard data logger following recovery at the end of the 
season.  These onboard data are then uploaded to the website to fill any gaps which may have 
occurred during satellite transmission outages. 
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Resolution 16-01 

Supporting the Council’s Installation and Operation of an Autonomous and 
Independently Operated Weather Station at the Valdez Marine Terminal 

WHEREAS, the wind and wave regime seen on the southern side of Port Valdez 
is remarkably different than conditions experienced in the City of Valdez town 
site or at its airport; and, 

WHEREAS, there are only two official wind recording stations located in the 
Port Valdez region, both found on the northern side of Port at the Kelsey Dock 
and Pioneer Field Airport; and, 

WHEREAS, little information is publicly available about the wind and wave 
climate experienced on the southern side of Port Valdez; and, 

WHEREAS, weather is a major risk factor that affects the safe operation of 
marine vessels; and, 

WHEREAS, wind and wave conditions have substantial influence on the safe 
loading of crude oil tankers at the Valdez Marine Terminal; and, 

WHEREAS, climatic conditions greatly affect the effectiveness of oils spill 
recovery and shoreline protection operations; and, 

WHEREAS, knowledge of weather conditions found in the vicinity of an oil spill 
are critical to formulating effective spill response strategies; and, 

WHEREAS, regulators have no access to independently collected weather data 
for the Valdez Marine Terminal for use in their decision making processes and 
response planning efforts; and, 

WHEREAS, historically, the Alyeska Pipeline Service Company made its wind 
data publicly available to the National Weather Service, but no longer does so; 
and, 

WHEREAS, the Oil Pollution Act of 1990 requires the Council to monitor those 
aspects of terminal facility and crude oil tanker operations and maintenance 
which affect or may affect the environment in the vicinity of the terminal 
facilities; and, 

WHEREAS, the Oil Pollution Act of 1990 requires the Council to study wind 
and water currents and other environmental factors in the vicinity of the
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terminal facilities which may affect the ability to prevent, respond to, contain, and 
clean up an oil spill; and, 
 
WHEREAS, the Council is a proven leader in the deployment and operation of research 
weather stations that function autonomously at remote locations; and, 
 
WHEREAS, there would be a public interest in having an independently operated 
weather station installed at the Valdez Marine Terminal; and, 
 
WHEREAS, by example, the National Oceanic and Atmospheric Administration owns 
and operates a fully equipped weather station [NKTA2] at the Port Nikiski Terminal 
Wharf that makes weather data at the oil terminal freely available to the public. 
 
NOW, THEREFORE BE IT RESOLVED that the Prince William Sound Regional Citizens’ 
Advisory Council requests that it expeditiously be allowed to install and operate an 
autonomous weather data collection station at the Valdez Marine Terminal; and, 
 
THEREFORE, LET IT BE FURTHER RESOLVED, that the Council requests the Alyeska 
Pipeline Service Company implement installation of this weather station with all 
deliberate speed and facilitate project construction during the 2016 field season. 
 
PASSED AND APPROVED by the Prince William Sound Regional Citizens’ Advisory 
Council on this 21st day of January, 2016. 
 
 
 
 
            
Amanda Bauer     Bob Shavelson 
President      Secretary  
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