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Water Column Injury Ephemeral Data Collections: 

Deepwater Horizon Oil Spill (DWHOS) 

 

Plan for Adaptive Water Column NOAA-NRDA Sampling (PAWNNS) 

ROV Benthic Sediment Core and Biota Collection 

December 7, 2010 

 

Sediment Sampling Methodology: 

Sediment Corer 

 

A sediment coring system will be mounted to the ROV.  The sediment coring system consists of core 

tubes 6.5 cm in diameter (inside diameter) capable of taking samples down to a sediment depth of 10 

cm (Figure 1).  Six core tubes will be mounted to the ROV frame during each dive descent and ascent.  

Once at the seafloor, the ROV actuates one core tube at a time and insert into the sediment.  Each core 

tube is outfitted with a floating seal on the upper end (not inserted into the seabed).  This floating seal 

allows water to flow out of the tube during insertion.  As the tube is pulled from the seafloor the upper 

floating seal locks into place due to suction.  This prevents loss of the sediment sample during recovery.  

The core is then retracted to its initial location and sealed at the bottom with a tension mounted foot 

plate.  The mounts consist of a metallic surface and create a cap for the lower end of the tube inserted 

into the sediment.  Thus, effectively both ends of the core tube are capped for ascent of the ROV.  

  

 

Figure 1.  Sediment core tube, floating seal cap (detached), and ROV core mount or holster. 

 

Cores for Chemical Analysis 

Deleted: November 21

Deleted: top of the Tether 

Management System (TMS) of the 

Deleted: Four to s

Deleted: in holsters on the top of

Deleted: arm will detach

Deleted: placed by the ROV arm back 

into the tube mounts on the top of the 

ROV frame

Deleted: casings for each core
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On deck in the ship’s laboratory, cores will be extruded using a plunger system (see Sediment Core 

Extrusion: SOP’s, Annex 1).  Cross sections of sediment will be sliced from the core removing first the top 

flocculent layer (~1 cm), then slicing at 2-4cm down (from the original top of the core), followed by a 

slice at 5-6 cm down (from the original top of the core); targeting obvious color or texture changes for 

divisions.  The remaining sediment will be divided into segments no larger than 4cm; this will be 

dependant on total depth of core and may vary.   

Cross sections will be placed in pre-cleaned glass jars and kept frozen until shipment to Alpha Analytical 

for detailed chemical analyses and fingerprinting.  Sample horizons will be clearly labeled and 

documented in the sample log (see Annex 2). 

 

Sampling Equipment Decontamination   

Decontamination of each core tube will be carried out by washing equipment with soap and water on 

board between uses.  Coring equipment and tubes will be rinsed with fresh water from the vessel, and 

then rinsed with seawater during descent on the ROV to the sampling site. 

Sampling equipment visibly stained with oil or other hydrophobic material will be further 

decontaminated before use to minimize cross-contamination.  While performing the decontamination 

procedure, phthalate-free gloves, such as nitrile or butyl rubber, will be worn.  Sampling equipment will 

be decontaminated in the area designated for decontamination.   

The decontamination procedure will proceed as follows:   

� Wash and scrub core tubes with detergent   

� Tap water/distilled water rinse   

� Tap water/distilled water rinse   

� An acetone only rinse or a methanol rinse (solvents must be pesticide grade or better)   

� Thorough de-ionized (analyte-free) water rinse (if available; otherwise use distilled water).  

 

Sampling equipment being used to collect samples for polycyclic aliphatic hydrocarbon (PAH), total 

petroleum hydrocarbon (TPH), or volatile organic carbon (VOC) analyses will utilize the methanol rinse.  

If samples are collected only for biological or geotechnical laboratory testing, (e.g., grain size) the 

sampling equipment will only be rinsed with tap or distilled water after washing with low-phosphate 

detergent solution.   

Solvents used during decontamination activities (e.g., iso-octane) will be collected and handled in 

accordance with the procedures outlined in the QAPP.   

Deleted: Decontamination of each core 

tube will be carried out by washing 

equipment with soap and water on 

board between uses.  Coring equipment 

and tubes will be rinsed with fresh water 

from the vessel, and then rinsed with 

seawater during descent on the ROV to 

the sampling site.

Comment [A1]: I am not certain, but 

this procedure was probably not 

designed for operations at Sea.  From 

what I can tell these procedures are 

typically performed in a shore based 

laboratory, and modifications are 

required for at-sea work. 

Deleted: that comes into contact with 

sample matricesis 

Deleted: must be used in order to 

prevent phthalate contamination

Deleted: followed by EPA Region II 

(EPA Region II, CERCLA Quality Assurance 

Manual, October 1989, Revision 1) will 

be used before each sampling event for 

sampling equipment which will come in 

contact with the media to be sampled.  

The EPA Region II procedures are 

summarized below

Deleted: low phosphate 

Comment [A2]: This is probably not 

feasible without a chemical hood.  Even 

the acetone will be problematic. 

Deleted: followed by hexane 

Comment [A3]: Being as all sampling 

devices are exposed to water during 

descent, I don’t see that this rinse step is 

useful.  Also, de-I water is tricky on 

boats. 

Deleted: (if available; otherwise use 

distilled water), air dry, and

Deleted:   

Comment [A4]: This does not make 

sense.  

Deleted: <#>Wrap in aluminum foil, 

shiny side out, for transport

Deleted: <#>  ¶

Deleted: an acetone

Deleted: HPLC grade water will be used 

for the final deionized (analyte-free) 

water rinse.  



3 

 

 

Sediment analysis will be by methods and for analytes described in the MC252 Analytical Quality 

Assurance Plan Version 2.1, Section 1.0 (Attachment 9).  These are: 

• Analysis and reporting for PAHs including alkyl homologues by gas chromatography with low 

resolution mass spectrometry using selected ion monitoring (GC/MS-SIM).  The analytical 

procedure is based on EPA Method 8270D with the GC and MS operating conditions optimized 

for separation and sensitivity of the target analytes.  Alkyl PAH homologues are quantified using 

a response factor assigned from the parent PAH compound.  Analytes, associated response 

factors and target detection limits are listed in Table 1.1a.  

• Analysis and reporting for saturated hydrocarbons by gas chromatography with flame ionization 

detection (GC/FID) based on EPA Method 8015.  Analytes and target detection limits are listed in 

Table 1.1b. 

• Acquisition of data for petroleum biomarkers by GC/MS-SIM.  The target analyte list for 

quantitative biomarkers is provided in Table 1.1e.  

Due to the size of the core cross sections, grain size analysis will not be carried out (cores 1-2cm thick by 

6.5cm in diameter).  Total organic carbon (TOC) will be analyzed if enough sample mass is leftover after 

the aforementioned sediment analyses are conducted.  Alpha Analytical has indicated that TOC can be 

analyzed with as little as 1g of sediment sample, but 5g is preferable. 

Cores for Biological Analysis 

On deck in the ship’s laboratory, biological cores will be extruded using a plunger system, as described 

above for the cores taken for chemical analysis.  If biological cores are paired with chemistry cores, the 

same depth intervals will be sliced such that the sample depth ranges are matched.  One quarter of the 

core cross-section will be placed in a pre-cleaned glass jar and frozen, while the remaining material will 

be rinsed with seawater, placed in a second pre-cleaned glass jar and preserved in formalin.  Sample 

horizons will be clearly labeled and documented in the sample log (see Annex 2). Decontamination 

procedures described above will also be followed (allowing all corers to be utilized interchangeably). 

Cores for Grain Size Analysis 

On deck in the ship’s laboratory, cores taken for grain sized will extruded in their entirety, their contents 

placed in pre-cleaned glass jars, and stored at room temperature.  Samples will be clearly labeled and 

documented in the sample log (see Annex 2). Decontamination procedures described above will also be 

followed (allowing all corers to be utilized interchangeably). 

Sediment grain size analysis will be by methods described in the MC252 Analytical Quality Assurance 

Plan Version 2.1 (Attachment 9).   

ROV Biota Collection: 
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If large epibenthic macrofauna or other easily attainable biota is encountered by the ROV while 

surveying the seafloor, the ROV arm will be used to collect it.  This exercise will test methods 

for obtaining samples with the ROV available on the HOS Davis.  Biota samples will be collected 

and archived for possible future tissue analysis.   

A scooping device will be secured to the ROV arm to gather specimens from the seafloor.  

Specimens will be placed into a plastic basket fixed onto the top of the TMS frame.  This basket 

will be lined with small wire mesh to contain the sample and minimize water turbulence while 

still allowing for pressure changes during dive descent and ascent.  The lid of the basket will be 

rigged with a lead weight like a trap door so that collected specimens are secured during ROV 

accent.    

On deck collected specimen samples that do not maintain continuity and shape due to pressure 

changes will be placed in 500 mL pre-cleaned jars.  Samples that do maintain form will be 

wrapped in aluminum foil and double-bagged in zip-lock baggies.  All biota samples will be kept 

frozen.   Frozen samples will be shipped to Alpha Analytical Laboratories in Mansfield, MA, and 

archived.  Analyses on tissue samples include alkylated PAH, saturated hydrocarbons (SHC), and 

biomarkers, as described in the MC252 Analytical Quality Assurance Plan Version 2.1 (Attachment 9).   
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Annex 1. Sediment Core Extrusion: Standard Operating Procedures: 

I. Purpose 

 

This section describes the extrusion, sectioning and sample collection of discreet sediment layers after 

collection with the ROV sediment coring devices.  This allows chemical analysis of different layers and 

isolation of freshly deposited materials from background contaminants.   

 

II. Sampling Technique 

 

During ROV assent, gather supplies and begin setup.   

Need equipment/supplies: 

Table 

Aluminum foil 

Tongue depressors  

Wide-mouth 500ml sample jars 

Sample photo logs  (appendix 1) 

Digital camera 

5 gallon bucket 

Sediment core plunger  

Nitrile gloves 

 

**Nitrile gloves should be worn at all times throughout sampling procedure   

 

Process and photograph each sediment core completely before moving on to the next corer.   

1. Station set up: 

1.1. Cover table surface work area with aluminum foil.   

1.2. Place bucket at end of table for disposal of excess sediment and materials. 

1.3. Make sure the boat is positioned so that the wind is coming from a direction that avoids blowing 

diesel exhaust into the sampling area. 

2. Photograph 1:  Entire corer.  

2.1. Each corer has a colored handle (top).  This colored handle (top) should be included in the first 

photograph taken for each sample series. 
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Figure 2. Photograph 1 - Overview of complete corer including colored handle. 

 

3. Photograph 2: Total core length 

3.1. Include cm scale in photograph to record total core length.  Record total core length on sample 

log. (Table 1) 

 

 

Figure 3. Photograph 2 - cm ruler adjacent to core before extrusion. 
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4. Remove top: 

4.1. Carefully remove handle of corer (top) while holding the bottom with a gloved hand.   

4.2. Insert plunger into bottom of corer. 

4.2.1. If there is an abundance of fluid on top of the sediment, this may be decanted and 

disposed of or sampled at the discretion of the lead scientist. 

4.3. Use plunger to slowly push entire contents of corer towards the top.  

4.4. Take another photograph with the cm ruler next to the core pushed up inside the core barrel.   

5. Photograph 3: Top layer of sediment prior to collecting sample. 

5.1.   Include labeled jar lid in this photograph.   

6. Include labeled lid in photograph for all subsequent layer samples (i.e. each time a new layer is 

started). 

6.1. Lid should be labeled with a signifier that identifies the color of the corer (in this case “W” for 

white) and a letter/number that identifies the layer (here “A” for the topmost sediment layer.) 

6.2. This will help link photographs to the different cores and depths later on during photo 

processing. 

 

 
Figure 4. Photograph 3 - Upper layer before extrusion with labeled sample lid. 

 

7. Sediment Sample 1: 

7.1. Use tongue depressor to collect top 1cm of sediment as first sample.  In some cases, the top 

layer might have a “soupy” consistency and may require decanting into the sample jar. Include 

descriptions of the sample’s length, odor, texture, and color on sample log (Table 1). 

8. Sample 2: 

8.1. Use the plunger to extrude the next 2cm layer of sediment. 

8.2. Photograph layer with sample jar lid.  

8.3. Use tongue depressor to collect sediment into sample jar. 

9. Sample 3: 

9.1. Use the plunger to extrude the next 2cm layer of sediment. 

9.2. Photograph layer with sample jar lid.  
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9.3. Use tongue depressor to collect sediment into sample jar. 

10. Subsequent Samples: 

10.1. The remaining sediment should be divided into segments no larger than 4cm.  Any obvious 

change in sediment type (color, consistency, texture, etc) indicates the need for a new 

subsample and sample container.  

10.2. In the event that the remaining sediment appears to be homogeneous, extrude the contents 

onto the aluminum foil and collect the center most 2cm segment as a representative sample 

(Photograph 4).  Discard remaining portions into 5 gallon bucket. 

   
Figure5. Photograph 4 - Extruded core bottom on Al foil for sub-sampling center section of 

homogeneous bottom layer. 

11. Sample jars for sediment chemistry and TOC analyses should be labeled and stored in a freezer once 

sampling is complete. 
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Annex 2. Sediment core sample log and data sheet

Sediment Core Sample Log      

Vessel  Total length   

Cruise  Depth 

Station ID  Sample Time  

Date    

Corer Color (circle one)   blue white yellow red    

        

Sample ID 

Layer 

Length Texture Odor 

Sediment 

Color 

photo 

number 

photo 

time comments 
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