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1.0 Overview of Study
The purpose of Operation Clean Sweep, a BP Response initiative, is to document water column properties in situ (CTD/DO/Fluorescence) and to collect water samples for chemical analysis. The region of interest for Operation Clean Sweep is illustrated in Figure 1. Several vessels (including the Ocean Veritas and Brooks McCall) are conducting sampling operations in the region of interest using the BP Response protocols described in this plan and its appendices. Three ENTRIX NRDA vessels (the M/V Bunny Bordelon, M/V Wes Bordelon, and M/V Jack Fitz) have been invited to participate in Operation Clean Sweep (OCS). Sampling during OCS Cruise 1 aboard ENTRIX vessels will be conducted according to BP Response protocols but with NRDA guidelines practiced during Broader Gulf Cruises 1 and 2 in mind.
Discrete sampling locations within the grid shown in Figure 1 will be assigned to the Science Lead of each OCS vessel on a daily basis during “Mission Guidance” conference calls held at 1500 hours (3 pm CDT) with BP Response Unified Area Command (UAC) in New Orleans. Specific instructions (including latitude, longitude, transect number, and station number) will also be sent to the vessels by email. All Mission Guidance is provided by UAC, but additional support will be available through ENTRIX and CSA managers at the Command Center in Houma. Examples of Mission Guidance are supplied as attachments to this plan.
A NOAA Subsurface Monitoring Unit (SMU) Data Manager on board each OCS vessel will summarize sampling activities and scientific observations throughout the day, populating a spreadsheet template supplied by SMU. The Data Manager will complete the spreadsheet and email it to UAC by midnight, along with the following materials from the ENTRIX Science Lead (provided by 2100 hours):

· daily report (according to the example provided as an attachment to this plan)

· PDFs of each CTD cast conducted that day (according to the example provided as an attachment to this plan)

· sample list template (according to the example provided as an attachment to this plan)

The data and information contained in the Data Manager’s spreadsheet and the science lead’s report and cast images will be automatically uploaded into the EPA SCRIBE database and will be used the following day by UAC to prepare updated Mission Guidance to the vessel by 1500 hours.
A summary of the daily schedule is as follows:

0630
Sampling activities commence at the location provided during the previous day’s 1500 hrs Mission Guidance conference call.

1500
Mission Guidance conference call is conducted to receive the following day’s sampling location.

2100
Science Lead provides daily deliverables to the Data Manager (daily report and cast PDFs)

2400
SMU Data Manager completes and emails the spreadsheet summarizing the day’s sampling activities and observations, along with the Science Lead’s report and casts. This information is used the following day to provide updated Mission Guidance by 1500 hours.

1.1 Overview of Data Elements
Components of sample and data collection proposed in this study plan include:

1. In situ Conductivity, Temperature, Depth (CTD), and dissolved oxygen (DO) measurements to characterize the water column;
2. In situ UV fluorescence measurements to detect oil in the water column (full-depth fluorometer equipped with a sensor capable of detecting crude oil and chlorophyll a, packaged with the CTD);
3. Whole water samples for measurement of the following chemicals in accordance with the NOAA Analytical Quality Assurance Plan (QAP) and Analytical Request Form MC252 Response Analytical Request Form (ARF 22R4), both provided as attachments:

· PAH, TPH
· VOA
· TSS, CHN

· Dispersant concentrations (two separate samples submitted to two labs)

· Real-time ROV video and oil droplet spatter images which indicate the presence of oil in the water column (Bunny and Fitz only)
1.2 Overview of BP Response Standard Operating Procedure
Attachments to this plan provided by BP Response detail the SOPs for data collection during BP Response activities. These attachments should be reviewed by Science Leads, Operations Leads, and Sample Handlers. However, not all aspects of the BP Response protocols will be implemented by ENTRIX vessels during Operation Clean Sweep. A Standard Operating Procedure “Cheat Sheet” (dated 14 August 2010) is provided as an attachment to this plan. The document summarizes the principal “outputs” that must be provided by ENTRIX to BP Response during OCS. Please note that the following activities described in BP Response protocols will not be conducted by ENTRIX during Operation Clean Sweep: sampling with an absorbent pad, measurement of DO on board, measurement of fluorescence on board, use of a LISST, and Rototox testing.
2.0 Methods
2.1 Water Column Profiling and Sampling

The three vessels are equipped with rosette water sampling equipment and oceanographic instruments to collect full-depth water-column profiles from the surface to the seafloor, including measurements of:
· Conductivity, temperature, and depth (CTD)

· Dissolved oxygen (DO)
· Crude oil (via CDOM fluorometer)
· Turbidity (optical back scatter [OBS])
· Chlorophyll
· pH
· Salinity
The CTD/DO/Fluorescence profiles will be collected and reviewed by the Science Lead and Co-Lead. Depths will be selected for sampling, and Go-Flow bottles on sampling rosettes will be tripped at the appropriate depths by the CTD controller as it returns to the surface. A minimum of five (5) depths will be sampled in accordance with BP Response protocols (summarized from the “cheat sheet” provided as an attachment):

· At the bottom of the downcast (1800 m max depth in this study, or as close to the seafloor as safely possible with given equipment).
· At the depth where field parameters indicate (or have previously indicated) the presence of sub-surface oil (e.g. fluorescence peak above background, DO minimum relative to background); this has consistently been observed at depths between 1000-1200 m, frequently centered at ~1100 m.
· At a representative depth above any plume indicators (e.g. 1000 m)
· At a depth of other observed DO minima (e.g. 500 m)
· 2 m below the surface
Additional Go-Flos may be triggered on the upcast to sample at depths of interest defined in NRDA protocols and practiced during Broader Gulf Cruises 1 and 2.
The three (3) additional samples should be collected at the discretion of the Science Leads, but without requiring a re-cast to deep water. The following samples are suggested for consideration by the Leads:
· 50 m below the surface (or at the pycnocline if observed)
· At depths bracketing the DO minima (5% of the total water depth applied above and below the depth of the minimum)
In accordance with NRDA protocols, one (1) water sample will also be collected at the surface-water interface using a Nalgene or Teflon bucket attached to a sampling pole or by peristaltic pump. This brings the maximum number of samples collected per location to nine (9).
2.2 Laboratory Analyses
Whole water sample collection, sample bottle labeling, equipment decontamination, and chain of custody procedures will be conducted in accordance with the protocols provided as attachments. In accordance with NRDA protocols practiced during Broader Gulf Cruise 2, a sample summary list (matrix) will be populated using the Excel spreadsheet template (attached). Water sampling volumes, jar requirements, and handling procedures for each of the primary analytes are summarized in Table 1. In each case, sufficient volumes will be collected to satisfy all analytical procedures in accordance with both the MC252 Response Analytical Request Form ARF 22R4 and the NOAA Analytical QA plan. Please note that one 1-amber will be sent to Lancaster for PAH and TPH, and one will be sent to CAS for and CHN. Although dispersant will be measured at Lancaster using the 1-L amber, four (4) 15-mL centrifuge tubes will also be collected and frozen for DOS dispersant analysis at CAS. Questions regarding changes to the chemistry protocols should be directed to Rob Barrick (rbarrick@entrix.com, 206-418-1260) or the land-based support team (contact information provided in the Vessel Staffing spreadsheet attachment).
Table 1. Water sample volumes, containers, and handling required for primary analytes.
	Analyte

	Sample

Volume
	Sample

Container
	Sample

Handling
	Holding

Time
	Lab



	PAH, TPH
	1 L
	Amber Glass, Chem Certified Clean, acidified
	4° C
(refrigerate)
	7 days
	Lancaster

	TSS, CHN
	1 L
	Amber Glass, Chem Certified Clean
	4° C
(refrigerate)
	7 days
	CAS

	VOA
	240 mL
	3  40 mL pre-acidified (HCl) vials (with septa)

3 40 mL non-acidified vials (with septa)
	4° C
(refrigerate)
	14 days
	Lancaster

	Dispersant
(DOS)
	60 mL
	4 15 mL centrifuge tubes
	<0° C
(freeze)
	N/A
	CAS
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Figure 1. Region of interest and sampling grid utilized in BP Response initiative, Operation Clean Sweep.

2.3 Oceanographic Data Collection

BP Response protocols for CTD deployment provided as attachments to this plan should be reviewed. Operations in the field are not expected to be significantly different than previously conducted during Broader Gulf Cruises 1 and 2.

CTD/DO/CDOM and in situ fluorescence measurements

Sensors attached to the carousel-mounted CTD will collect real-time measurements of conductivity, temperature, depth, dissolved oxygen (DO), turbidity (optical back scatter), chlorophyll, pH, salinity, and crude oil (via CDOM fluorometers) to characterize water column properties, stratification, or other physical oceanographic parameters from the surface to the seafloor. On-board equipment and monitors will convert and display the real-time data, gather and record all raw data, and provide the survey team information relative to the presence of anomalies such as spikes in the DO levels or crude oil levels which will dictate, in part, where and when targeted water column samples will be collected.  All profile data will be saved to an on-board computer.
ROV deployment and video camera
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, 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.
3.0 Logistics

3.1 Cruise Schedule
Anticipated mobilization and return dates for the vessels, personnel, and crew are August 16-22 for the Bunny and Wes, and August 17-23 for the Jack Fitz. The seven days of ship time includes two partial days of transit time, a partial day for at-sea transfer activities, and at least 5 full days of sampling activities.  The tentative schedule will be:
· Day 1: mobilization and departure

· Days 2-6: sampling

· Day 7: return to port

3.2 At-Sea Transfer Vessel(s)

At-sea transfers will be necessary to maintain the integrity of the samples from the time of collection to analysis at the laboratory. Assuming samples have a maximum hold time of seven (7) days from the time of collection, two (2) at-sea transfers per vessel will be scheduled.  A Chain of Custody (COC) will be maintained.  Protocols for at-sea transfers and COC are attached as appendices to this plan.
3.3 Sampling Gear

Sampling deployment gear to sample up to 3,532 m (CSA)

Seabird CTD with dissolved oxygen sensor, CDOM sensor, and in situ fluorometer to full depths (CSA)

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

Go-Flow bottle samplers (CSA)

Sample Containers (per collection depth):

1-L wide-mouth amber glass jars for unfiltered PAH analysis 
1-L wide-mouth amber glass jars for unfiltered TSS analysis

4-15 mL plastic Nalgene centrifuge tubes for dispersant analysis

3-40 mL pre-acidified (HCl) vials with septa for VOA analysis

3-40 mL non-acidified vials with septa for VOA analysis

Coolers

3.4 Personnel

Each vessel can accommodate up to 13 scientific personnel.  The allocation of personnel is detailed in a vessel staffing spreadsheet attached to this plan. In general, the scientific personnel aboard include:

4 ENTRIX/Integral personnel

4 CSA personnel

3 Mako personnel (ROV)

1 NOAA SMU Data Manager
3.5 Vessel

All operations will be completed aboard the M/V Bunny Bordelon (45.72 m [150 ft]) or the M/V Wes Bordelon (45.72 m [150 ft]) operated by Bordelon Marine, Port Fouchon, LA, or aboard the M/V Jack Fitz (30 m [150 ft]) operated by Jambon Boat Rentals, LLC Golden Meadow, LA.
3.6 Safety Plan
A full operations and safety plan is included as an attachment to this cruise plan.
3.7 Transfer of the shared electronic media in the onboard equipment to each of the party’s hardware for retention and use
Upon return to port, the vessel Operations Manager shall produce identical copies of the raw and processed electronic media generated during the cruise and deliver one of those copies each to NOAA (or its QA contractor) and to ENTRIX.

3.8 Laboratory information and data sharing
Water samples collected for response (TPH/PAH, VOA) will be sent to Lancaster Laboratories in Lancaster, Pennsylvania, for chemical analyses. Water samples collected for NRDA (TSS, CHN, DISP) will be sent to Columbia Analytical Services (CAS) Labs in Kelso, Washington for chemical analyses. Please refer to Table 1 and the attached MC252 Response ARF.
Distribution of Laboratory Results

Each laboratory shall simultaneously deliver raw data, including all necessary metadata, generated as part of this work plan as a Laboratory Analytical Data Package (LAPD) to the trustee Data Management Team (DMT), the Louisiana Oil Spill Coordinator’s Office (LOSCO) on behalf of the State of Louisiana and to ENTRIX (on behalf of BP).  The electronic data deliverable (EDD) spreadsheet with pre-validated analytical results, which is a component of the completed LAPD, will also be delivered to the secure FTP drop box maintained by the trustees’ Data Management Team (DMT).
Preliminary data distributed to the DMT shall also be distributed to LOSCO and to ENTRIX.  Thereafter, the DMT will validate and perform quality assurance/quality control (QA/QC) procedures on the LADP consistent with the authorized Quality Assurance Project Plan, after which time the validated QA/QC’d data shall be made available to all trustees and ENTRIX.
Questions raised on the validated QA/QC results shall be handled per the procedures in the Quality Assurance Project Plan and the issue and results shall be distributed to each party.  In the interest of maintaining one consistent data set for use by all parties, only the validated/QA/QC’d data set released by the DMT shall be considered the consensus data set.  The LADP shall not be released by the DMT, LOSCO, BP or ENTRIX prior to validation/QA/QC absent a showing of critical operational need. Should any party show a critical operational need for these data prior to validation/QA/QC, any released data will be clearly marked “preliminary/unvalidated” and will be made available equally to all trustees and ENTRIX.
4.0 List of Attachments

Table 2 lists BP Response and NRDA (Broader Gulf) attachments to this plan that should be reviewed by vessel staff prior to beginning field sampling in conjunction with Operation Clean Sweep.

Table 2. List of attachments provided with the Operation Clean Sweep Cruise Plan (electronic and paper copies) that must be reviewed by vessel staff prior to sampling.

	BP Response
	NRDA (ENTRIX Broader Gulf)

	Daily Mission Guidance 2010-0808
	CleanSweep_Vessel_Staffing_081510

	Daily Mission Guidance 2010-0815
	CleanSweep1 Data Sheet 081310

	Example of a CTD plot
	CSA Equipment List 081510

	Example of a daily report
	ENTRIX BGOM Cruise2 Daily Cruise Report (DCR) Template Cruise2

	MC252 Response Analytical Request Form ARF 22R4
	ENTRIX BGOM Cruise2 Daily_Operations_Checklist

	On Station Procedures and Communications
	ENTRIX BGOM Cruise2 Roles and Responsibilities 072710

	Protocol for Rating Plume Strength based on Fluorescence Signal
	ENTRIX BGOM Decontamination Procedures MC252 072710

	Rosette Launch and Recovery Procedures
	ENTRIX BGOM Water Column QAQC Procedures 072710

	Rosette Launch and Recovery Procedures
	ENTRIX BGOM Water Column Sample Handling Procedures 071110

	SMU Data Management Guidance v4_02
	ENTRIX BP Deepwater Horizon Heat Stress Acknowledgement

	SMU Data Management Requirements v4_02 Appendix1
	ENTRIX_COC_Template_CleanSweep

	SOP for Response Sampling
	ENTRIX COC Ex1 Jack Fitz_21Jul10_24Jul10_CoC_Sample_Transfer

	Standard Operating Procedure “Cheat Sheet”
	ENTRIX COC Ex2 Jack Fitz_21Jul10_24Jul10_eCoC_Electronic_Data_Transfer

	Standard Operating Procedures for the CTD Deployment System
	ENTRIX CSA Next of Kin Roster

	UAC_Mission_Guidance_extended grid
	ENTRIX HSE Plan MV Jack Fitz NRDA 072010

	Water Sampling SOP RV Ocean Veritas and RV Brooks McCal
	ENTRIX HSE Plan Operation Clean Sweep 081710

	
	ENTRIX OCS Sample Label Creation Instructions

	
	ENTRIX Operation Clean Sweep Sample Naming Convention 081610

	
	ENTRIX Participation in Clean Sweep QA Training Meeting Agenda 08152010

	
	ENTRIX SOP for Decontamination Procedures for Field Activities

	
	ENTRIX_Checklist_Electronic_Data_Transfer_at_Cruise_Completion_072810

	
	ENTRIX Tailgate Safety QA Meeting Form MC252

	
	Houma Incident Command PFD Requirements Jul 2010

	
	ICS 213 Deepwater Horizon Heat Stress Management Plan 052810

	
	Material Safety Data Sheets

	
	MC252 Analytical QAP V2.1

	
	MC252 Heat Stress Plan Aug 2010

	
	MC252 Incident Reporting Short Form Rev4

	
	MC252 Incident Reporting Standing Order

	
	MC252 Lightning and Tornado Plan Jun 2010

	
	MC252 Photograph and GPS COC

	
	MC252 Photograph and GPS Data Protocol

	
	MC252 Photograph Descriptions 0728110

	
	MC252_Incident_SIMOPS_Plan_May10_2010_Rev2

	
	Transfer of Personnel and Material at Sea 071110
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