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Applications for Mapping Spilled Oil in Arctic Waters (AK 12---03b)  
     
Award number: M13AC00008 
Pre-cruise planning report, September 1, 2015. 
 
Compiled by Dr. Peter Winsor, Principal Investigator. Email: 
pwinsor@alaska.edu. Office phone: 907-474-7740. 
 
Overview  
A.  Brief Summary and Project Period  
 
Project Period:  April-September, 2015. 
 

 
Figure 1. A photo of the first dye release taken during the injection of dye from the bridge of the R/V 
Norseman II. 
 
Brief Summary: 
 
 In 2014 two dye releases were conducted in the Chukchi Sea. The first release on 
September 10, 2014 was in a fairly stable water mass located 120 kilometers to the North East 
of Wainwright, Alaska at 71.29596° North Latitude, 162.78991° West Longitude. The second 
release on September 15, 2014 was conducted in a more energetic region near an oceanic 
frontal boundary located 74 kilometers East of Wainwright at 70.68225° North Latitude, 
162.05657° West Longitude. Representative maps of the dye positions and their vertical extents 
are shown in Figures 2 and 3. Our preliminary results showed that the first injection into the 
surface layers mixed rapidly down to a depth of 20 m. The dye was clearly visible on day three 
after the release and had spread to occupy an area roughly 80 x 106  m3 (4 km x 1 km x 20 m). 
The centroid of the dye patch advected some 25 km to the south east of the initial injection 
point and at about 4.5 days after the release, the dye concentrations were at the limits of 
detection for the instruments.  The second injection, also within the surface mixed layer spread 
less uniformly. Instead of dispersing horizontally as injection 1, this second injection subducted 
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beneath the surface waters and was constrained between the halocline at waters of 31 and 31.2 
PSU. A combination of observational technologies were utilized to measure the concentration 
and advective pathways of the dye patches, they are as follows: High Frequency Radar, Acrobat 
towed CTD, Chelsea Aquatraka rhodamine dye fluorometers,  an ‘in-line’ thermosalinigraph, 
thru-hull ADCP, Microstar drifters, Slocum underwater gliders and a micro-structure profiler. 
 

 
Figure 2: ARCTREX dye release injection 1, initial patch survey (left), salinity (top right) and 
temperature (bottom right). Dye concentrations are provided by the color contours, units are relative 
and have not been corrected for post-cruise calibrations. 

 
Figure 3: ARCTREX dye release injection 2, patch survey #3 (left), salinity (top right) and temperature 
(bottom right). Dye concentrations are provided by the color contours, units are relative and have not 
been corrected for post-cruise calibrations. 
 
    In our second and final field season, we will test our capability to track a dye release at 
greater depths, below the pynocline within the winter waters of the Chukchi Sea. 
 
B. Service Level Agreements   
 
Of the 9 charter vessel days at sea 8 are funded by the U.S. Bureau of Ocean Energy 
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Management (BOEM) and 1 is funded by Olgoonik Fairweather LLC. 
 
C. Operating Area (include map/figure showing proposed operational area)  
 

 
Figure 4. Map showing the planned Operating Area for the 2016 field effort. 
 
The project is on track and all preparations for the second field season, planned for first 
week of September 2015, are on track. The project team has had discussions in April and 
May and performed pre-cruise calibrations of all Rhodamine fluorometers and CTDs. 
Rhodamine dye has been ordered and delivered, and alcohol was loaded onboard the 
Norseman II in Seattle. PI Winsor has discussed the field operations and interactions with 
NOAA Arctic ERMA by phone with Amy Merten, head of NOAA Arctic ERMA. PI 
Winsor has been in frequent contact with Sheyna Wisdom of Fairweather to work out 
field logistics. As of this moment, the Norseman II ship schedule is on track, with a 
planned starting date for the ARCTREX project off Wainwright, Northwestern Chukchi 
Sea of September 5th. All project PIs had a phone conference in May to tighten up the 
science planning for the second field year. 
 
The pre-cruise planning has been discussed by all PIs and we have agreed on the 
following approximate schedule and approach: We will fly to Wainwright where we will 
be transported to the shore and do a ship-to-ship transfer onto the Norseman II which will 
be anchored offshore. After the cruise we will likely get off the Norseman II using the 32’ 
Tukpuk, which will drop us off on a beach by Wainwright, and we will fly back to 
Fairbanks from there, most likely via commercial flights. 
 
PI Winsor has reviewed Shell’s drilling plans as documented in 
http://www.boem.gov/uploadedFiles/BOEM/About_BOEM/BOEM_Regions/Alaska_Regio
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n/Leasing_and_Plans/Plans/2015-03-31-EP-Revision-2.pdf. The associated map for drilling 
areas is shown below (Fig. 1). We plan to conduct our dye release east or southeast of the 
Burger lease area, well away from both the nearshore area and the drill site. As in season 1 
of ARCTREX we will decide on the precise release location after we have conducted initial 
surveys analyzing data from the towed Acrobat system, through-flow system and hull-
mounted ADCP. 
 
D. Summary of Objectives  
The proposed project is designed around existing observational assets (HFR, AUV gliders, 
and towed vehicle) and real time data display system (glider data, satellite tracked drifter 
data). We intend to collaborate with NOAA’s Environmental Response Management 
Application ERMA (Arctic ERMA) and BSEE, with the goal being real time data ingestion 
of our data into their response system. Critical for proper response actions to an oil spill is 
real time data from the field and forward model integration for predicting the plume 
evolution in time. ERMA is a web-based GIS tool that assists both emergency responders 
and environmental resource managers in dealing with incidents that may harm the 
environment. ERMA integrates and synthesizes data—some of which happens in real 
time—into a single interactive map, providing a quick visualization of the situation and 
improving communication and coordination among responders and environmental 
stakeholders. 
 
We will evaluate the effectiveness of the entire suite of instruments and techniques 
described above to track the released dye under diverse environmental conditions. Ideally, 
the initial work outline here will lead to an evaluation of the ERMA system and oil spill 
trajectory models such as the General NOAA Operational Modeling Environment 
(GNOME) and their capability to hindcast the movement and dispersion of the released 
dye. We stress that the proposed dye release is not an ideal or even realistic simulation of 
oil in water, but does represent both dispersion of water in the area of interest as well as a 
medium to track a known substance over time and space with modern real-time enabled 
observational technology. 
 
We designed the field program to provide multiple measurements of ocean surface 
properties and dispersion, at both different spatial and temporal scales. This will allow us to 
investigate how, for instance, hourly two-dimensional surface currents from HFR mapped 
on a 6-km grid compare to the detailed surface drift and dispersion as sampled by surface 
drifters, dye release mapping and towed/AUV sections. The detailed measurements of 
ocean turbulence and microstructure in concert with highly detailed dispersion observations 
will allow us to understand how this high-latitude shelf system evolves during the ice free 
season. To our knowledge, no dye release study has previously been performed in this area, 
and as such we view this project as a test bed for future studies. 
 
E.  Participating Institutions  
 

• University of Alaska Fairbanks 
• Rutgers University 

 
F. Personnel/Science Party: name, title, gender, affiliation, and nationality 
 

• Peter Winsor, Associate Professor, Male, UAF, Sweden 
• Harper Simmons, Associate Professor, Male, UAF, USA 
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• Eric Collins, Assistant Professor, Male, UAF, USA 
• Robert Chant, Professor, Male, Rutgers University, USA 
• Hank Statscewich, Research Analyst, Male, USA 
• Elias Hunter, Research Analyst, Male, Rutgers University,  USA 
• Peter Shipton, Technician, Male, UAF, USA 
• Cayman Irving, Technician, Male, UAF, USA   

 
G. Administrative  

1. Points of Contacts:  
• UAF: Rachel Potter: (907) 474-5709 
• Norseman 2: web: 

http://share.findmespot.com/shared/faces/viewspots.jsp?glId=08q 
nDNqlKQsOotXfD1ogoL3CreMqmpizz 

 Satellite Phones: 8816-7770-2483, 8816-7770-2484 or 8816-7770-
2485 

• Olgoonik Fairweather: Sheyna Wisdom: (907) 267-4611 
• ARCTIC ERMA: Amy A. Merten: (206) 526-6829 

  
II. Operations  

A. Project Itinerary 

Sept 5   Embark scientists in Wainwright, AK,  
Sept 6           Deploy Acrobat to find dye injection site #1, deploy glider 
Sept 7  Dye Injection #1 
Sept 7 - 9 Track dye injection #1, conduct microstructure measurements 
Sept 10 Locate dye injection site #2, deploy dye at site #2,  
Sept 10 -13    Track dye injection #2, conduct microstructure measurements 
Sept 14 Recover glider 159 and glider 191 
Sept 15  Disembark scientists Wainwright, AK 
 

B. Staging and Destaging  

Scientific gear was loaded in Seward, AK  in June and in Nome in July. All 
equipment will be offloaded in Seward, AK in October 2015. 
 

Operations to be Conducted  
1. Underway Operations:   

 
Day 1: Ship-to-ship transfer to Norseman II. Lunch and safety briefing. 

Unpack and install Acrobat system, CTD, gliders, microstructure 
instrument system, assemble drifters and dye release equipment. 
Steam to Chukchi Ecosystem Mooring site located at located 
71.59995 N, 161.5007 W, deploy freeze-up mooring. Steam towards 
release site ~75 nm due west of Wainwright, Chukchi Sea with 
through-flow system and shipboard ADCP running. 
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Figure 5. Area of proposed dye release. 

 
Day 2: Perform pre-release surveys using Acrobat, glider, microstructure 
system, and through-flow system and ADCP. Leave glider in for Day 3. 

 
Day 2/3: First dye release. This will be a bottom release. We assume 
release will be in the middle-to-bottom part of the bottom layer, well below 
the pycnocline at  ~35 m depth. Start profiling with microstructure, perform 
towed Acrobat surveys and provide extent of dye patch, at least in 2D, to 
NOAA ERMA.  

 
Day 4-5 /6: Track the dye over time and space. Provide frequent updates to 
NOAA and Coast Guard. 
 
Day 5 /6: If first dye release experiment is considered a success and 
“done”, and weather and cruise time allowing, we will try to conduct a 
second release. The glider will be staying with dye release #1 and map that 
while we concentrate on release #2. This will most likely consist of a 
surface release in the middle of the mixed layer (~ 7 m depth). We will 
utilize drifters and the microstructure instrument system during this 
release too. 

 
Day 6-8: Track second dye release, perform updates of its extent. Recover 
drifters and gliders. Pack up. Transfer to off Wainwright. Perform ship-to-
shore transfer to Wainwright. 
 
Question here will be if we have enough time to fit in two dye releases 
within the second season. We assume that will depend on how many days 
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we are able to track release #1, and as this is a new approach and never been 
done in the Arctic we anticipate some surprises and having to adapt to 
changes in our overall cruise plan. 
  

E. Applicable Restrictions  
 
 
Conditions which preclude normal operations: Seas above 12 feet typically preclude 
oceanographic sampling. The start date of Barrow whaling may also constrain our 
operations to an area greater than 50 nautical miles from the village of Barrow, AK.  

 
III. Equipment Equipment and Capabilities Provided by the Ship (itemized)  

  
1. Oceanographic Equipment 

• Location for oceanographic winch with 110 power and 
hydraulic lines for A-frame, this is for the ACROBAT winch 

• ‘in line’ thermosalinograph with seawater flow and power 
• Thru-hull ADCP 
• Location for oceanographic winch with 110 power and 

hydraulic lines for A-frame, this is for the VMP winch 
 

IV. Hazardous Materials  
 A. Policy and Compliance  

 
The Chief Scientist is responsible for complying with FEC 07 Hazardous Materials 
and Hazardous Waste Management Requirements for Visiting Scientific Parties.  
Upon embarkation and prior to loading hazardous materials aboard the vessel, the 
scientific party will provide to the Captain or their designee: 

• An inventory list showing actual amount of hazardous material brought aboard 
• An MSDS for each material 
• Confirmation that neutralizing agents and spill equipment were brought aboard 

Upon departure from the ship, scientific parties will provide the Captain or their designee an 
inventory of hazardous material indicating all materials have been used or removed from 
the vessel.  
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