
Water Column Injury Ephemeral Data Collections:

NRDA Cruise 4 –  Jack Fitz 3 Water Sampling Plan

Deepwater Horizon Oil Spill (DWHOS)
June 1, 2010
Prepared by:  Debbie French-McCay (ASA) 
Reviewed by:   Laura Riege and William Graeber (Entrix)

Proposed Cruise dates:  June 10, 2010 – May 17, 2010 (1 day preparation, 6 days at sea)
Objectives (Tier 1-3 from Ephemeral Data Plan)
The objective of this sampling plan is to document physical and chemical conditions of deep waters and to characterize the deepwater oil plume.  In addition, conditions in surface waters near the spill source area will be sampled.  Components include:

A. Conductivity, Temperature and Depth (CTD) for characterizing the density structure and pycnoclines;
B. Surface boat-mounted ADCP to measure surface currents in the upper ~300ft (91m) of the water column; 

C. UV fluorescence measurements to detect subsurface oil (in situ sensor packaged with the CTD, a Turner C3 fluorometer equipped with 600-800 nanometer filters which is capable of detecting crude oil and chlorophyll A).
D. Whole water samples for measurement of 

· PAH (complete suite of alkylated PAHs), 

· BTEX, 

· TPH,

· Dispersant concentrations,

· Oil droplet size by microscope and video microphotography

E. Underwater digital holography to quantify oil droplet size distribution together with plankton and other particles

F. Surface oil photography and oil samples for weathering analysis

Locations to be sampled:  

Sampling and physical oceanographic data will be collected at stations placed in areas of deepwater oil plumes and surfacing oil from these plumes.  The design will be to sample near the wellhead down-current from the source.  The directions from center will be focused between bounds defined by:

A. The down-current direction, as indicated by the surface ship-mounted ADCP, the ADCP at the Wellhead, and the ADCP array deployed at 2.5 km NE of the Wellhead.  

B. The combined down-wind and down-current direction, as calculated by the vector sum of surface current plus 2% of wind speed directed 0o-20o to the right of downwind.

C. Any available aircraft support as to surface oil locations from USCG, Ocean Imaging, or other over flights (possibly completed in support of response operations).

In view of the 2-km exclusion zone and 5-nmile safety zone imposed by the response, the sampling stations will include locations between the 2-km and 5 nmile circles, as well as locations outside the 5-nmile circle.  Sampling of the freshly-rising oil plume will be focused near the 2-km circle in the down-stream direction unless currents are strong at the time of sampling.  

Samples will also be taken at a reference location outside the plume, in clear waters without surface oil while en-route to the area near the Wellhead.  We plan 6 days of sampling, 1-2 stations per day sampling a range of depths covering the entire water column.   We estimate up to 200 discrete water samples (whole water) and approximately 40 filtered water samples will be taken.  In addition, to these samples Entrix will collect samples for toxicity analyses at selected locations (approximately 4 stations) with as little impact to the primary mission as possible.  

Methodology:
1. Physical oceanographic data collection upon arriving at each station:

A.  CTD and in situ fluorometer measurements
Conductivity Temperature and Depth (CTD) will be conducted to determine water column stratification or other physical oceanographic parameters that will help determine depth of samples collected.  The Seabird CTD probe will have a dissolved oxygen (DO) sensor, as well as an in situ fluorometer that will be used to delineate the vertical extent of subsurface oil.  A J-frame or larger, a hydrowire (at least 300ft long) and Niskin and/or Go Flow bottles will be used for sample collection

B.  Current 

A ship-mounted ADCP will be used to measure surface currents in the areas sampled.  Other ACDP units are deployed in the area of interest. Data will be applied to this monitoring effort, as appropriate.

2. ROV deployment, video camera and digital holography:
The ROV will be deployed from the surface to the seabed with a live-feed video TV camera and black lights, BFDFOQMark oil quantification grid, complete CTD package, six Go Flow bottles, and  digital holography system; all packaged together in one unit (on the ROV and Tether Management System (TMS)). Droplet sizes will be quantified with the BFDFOQMark oil quantification grid and holographic images.  Discrete water samples (see below) will be taken with the Go-Flows at depths where oil droplets are seen or other features indicate potential presence of oil.
The holography will be performed using the Holocam, built by Cabell Davis (WHOI), Nick Loomis (MIT), and Mark Benfield (LSU).  Their proposal is attached.  Currently, the holocamera housings are rated to 1000m; however, a new housing can be manufactured for operations to 1500m by the WHOI (Falmouth, MA) machine shop in a 1-week after notice to proceed.  The holocamera will measure the size distribution of the oil droplets in holograms ranging from 12 um to 14 mm. The scientific team will also process, identify and count plankton and particles observed in the holograms.  Deployment is by attachment to an ROV.  The Holocam is autonomous, does not need its own hydrowire, and data will be downloaded between deployments.  
3. Water column sampling and collection:
Samples will be taken to test for the presence of dispersed oil and droplet sizes.  Water samples at depth will be taken with a rosette sampler or the ROV package, both of which can collect multiple samples at various depths and collect large enough samples for chemical analysis.  The samples for dispersant measurements will be collected in 1 L plastic or teflon 
bottles.  Droplet size will be determined for the discrete samples using high resolution microphotography and a LISST particle sizer.  Microscopic analysis (with a digital camera mounted to the microscope) will be used to identify particle types and to ground-truth the other instruments.  

Water samples will be collected for analytical chemistry: PAH (complete suite), BTEX, TPH, Dispersant concentrations.  Two types of samples will be taken, and in both cases remaining sample water will be saved for other analyses:

A. A Portable Large Volume Water Sampling System (PLVWSS) (Payne et al., 1999) will be employed to separate the particulate/oil phase trapped on a 0.7 µm glass fiber filter and capture the dissolved phase (filtrate) in 3.8 L (1 gal) I-Chem Certified Clean amber glass jugs.  The PLVWSS requires ~3.5 L of sample (for enhanced detection limits above the usual 1 L sample size), so before filter processing the bulk of the sample, duplicate 40 mL aliquots will be drained from the Go Flow bottle directly into pre-acidified VOA vials for analysis of BTEX and other alkylated benzenes.  Then, after the majority of the rest of the sample is processed through the PLVWSS, the remaining 4-500 mL will be saved unfiltered for LISST and microscopic analysis for enumeration of droplet sizes and number density.

B. Whole water samples will be taken in 1L I-Chem Certified Clean amber glass jars.  These samples will be analyzed for the full suite of PAHs and/or dispersant indicators along with Total Dissolved Solids (TDS) as desired.  Remaining sample water will be saved unfiltered for microscopic and other instrumentation for enumeration of droplet sizes and number density.

Water samples will be collected at multiple depths, using a conventional hydrowire with 5 L Go Flow Bottles and a rosette sampling array with pre-programmed sampling depths. The depths will be selected based on in situ fluorometric results and review of video taken by the ROV.
In addition, a Nisken bottle containing a video micro-photographic camera will be deployed on the hydrowire at selected stations to obtain in situ microphotography for oil droplet size analysis.

4. Surface oil samples for weathering analysis:
Surface oil samples will be taken and placed in (cleaned) amber 125 mL bottles.  Digital photography will be used to document surface oil appearance and thickness.  Surface oil samples will be measured for water content (i.e., mousse), PAH content and biomarkers.  Surface sheen and very fluid fresh oil samples will be collected with pre-cleaned Teflon nets attached to fishing weights by casting from the leeward side of the Jack Fitz with a conventional fishing pole.  After the Teflon nets are drug through the sheen, they are sealed in 125 mL glass jars for shipment to the laboratory.  Water content on mousse samples will be completed at the laboratory via Karl Fischer titration.  PAH analyses will be completed by selected ion monitoring GC/MS and will include alkylated homologues as well as parent compounds.  Biomarkers (steranes and triterpanes) will be completed on oil and other specific samples by selected ion monitoring GC/MS.    

NOTE:

Sample collection methodology, handling, chain of custody and decontamination procedures will follow accepted standards to ensure the highest quality data will be collected.  Discrete samples will be tested at an approved lab(s).
Limitations:

To accomplish the mission, it may be necessary to send a supply boat to bring samples back to shore for shipping to meet holding time requirements.  If so, chain of custody must be maintained.  An at sea transfer protocol memo is being prepared as an attachment to this plan.  Please refer to that document for guidance on the additional contingencies and protocols for the at sea transfers.  The at sea transfer is scheduled begin on day three of the mission, Monday 24, 2010. 
Equipment needs:

Boat to accommodate 5 NOAA contractors (1 chief scientist James Payne, 1 ASA staff for video microphotography and LISST work, 1 ASA Staff for dissecting scope work and to assist with LISST work and in taking water and oil samples plus QA/QC recording; 2 Holocam operators – Cabell Davis and Nicholas Loomis); 2 Entrix employees. Boat and personnel will be prepared for 6 days of transit time and sampling.  Total Scientific crew - 7
Sampling deployment gear to sample up to 300 ft nominally CSA

Seabird CTD with dissolved oxygen and in situ fluorescence CSA

ROV with live-feed video camera and capability to collect water samples with attached Go Flow Bottles CSA/MAKO

Niskin and/or Go-flow bottle samplers CSA

Dissecting Microscope with camera fitting (rented from LSU) for droplet size measurements

LISST (for droplet mid-sized measurements) 

Video micro-photographic camera in Niskin bottle sampler Dr. Yong Kim NOAA

Holocam system Dr Cabell Davis, WHOI

>200 1 L amber glass jars for oil and water samples Entrix / NOAA

54 2.5 L amber glass jars for oil and water samples Entrix/NOAA

64 2.5 L amber glass jars for toxicity samples Entrix

64 1-gallon (3.8L) amber glass jugs Entrix / NOAA

Pre-acidified VOAs for BTEX samples (min 72; 144 optimal)

100 1L plastic bottles (wide mouth) for dispersant analyses
Coolers & Glassware Entrix / NOAA 

Personnel
5 NOAA contractors 

2 Entrix employees

4 CSA personnel

3 Mako Technologies (ROV operations) personnel

Vessel
All operations will be completed on the M/V Jack Fitz (165 ft) operated by Coastal Marine Logistics out of Golden Meadow, LA.  This vessel has been chartered by CSA International, Inc.    It is based in Golden Meadow, LA and is available at this time.

Estimated Costs
	Jack Fitz Cruise #3: Estimated Costs 

	Category
	Unit Cost
	Units
	 
	Total Cost

	 
	 
	Type
	Number
	

	Mobilization Costs 
	 $         41,400.00 
	Quantity
	1
	$         41,400.00

	Vessel Costs 
	 $         32,857.14 
	Days
	7
	$       230,000.00

	Video CTD Array (Rental & Additional Insurance)
	 $         33,350.00 
	Quantity
	1
	$         33,350.00

	Microscope Rental (LSU)
	 $           1,322.50 
	Quantity
	1
	$           1,322.50

	Holocam Costs and Labor for 2 operators (see attached proposal)
	 $         71,694.00
	Quantity
	1
	$         71,694.00

	NOAA Contractor Costs 
	 $           9,285.71 
	Days
	7
	$         65,000.00

	Estimated Total for Jack Fitz Cruise #3
	
	
	
	$       xxx,xxx.50


Safety Plan
A full operations and safety plan will be prepared for review and approval before any planned operations.  In addition, the NOAA incident site safety plan (which all NOAA employees and contractors must sign prior to the cruise) is attached.

Distribution of Laboratory Results
The laboratory shall simultaneously deliver a copy of all electronic and hard copy data packages to NOAA (or its QA contractor) and to ENTRIX.  Delivery of electronic data shall be by e-mail with a follow-up disk.  Any preliminary data distributed to one party shall also be distributed in a similar manner to the other party.

Reference:
Payne, J.R., T.J. Reilly, and D.P. French, “Fabrication of a Portable Large-volume Water Sampling System to Support Oil Spill NRDA Efforts,” in Proceedings of the 1999 Oil Spill Conference, American Petroleum Institute, Washington, D.C., pp. 1179-1184, 1999.
Attachments:
Description of Portable Large Volume Water Sampling System (PLVWSS)

Quality Assurance Guidance for water chemistry cruise

Water Sample Handling Procedures in support of the NRDA Cruise

Video array description

Holocam array description and budget

At Sea transfer protocol memo

DWHOS-LSU-microscope-rental-cruise3- repair or replacement 
DWHOS-DIPSTIC-rental-UM- cruise3-repair or replacement
NOAA Site Safety Plan for Deepwater Horizon Incident

M/V Jack Fitz NRDA Cruise 3 HSE Plan

Water Column Injury Ephemeral Data Collections:

Cruise 2:  Surface Water Sampling Plan

Deepwater Horizon Oil Spill (DWHOS)
May 21, 2010
Approvals

Approval of this work plan is for the purposes of obtaining data for the Natural Resource Damage Assessment. Each party reserves its right to produce its own independent interpretation and analysis of any data collected pursuant to this work plan.
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