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Team Member Course Objectives 

• Use of ESI for planning and response
• Fate and behavior of different types of oil 

spills
• The Shoreline Assessment process, team 

roles, field methods, and products
• Shoreline cleanup methods and when they 

should be applied



Team Member Course Objectives 

• Oil behavior and cleanup methods for different 
shoreline types

• Identification of shoreline types, processes, 
and ecological resources during field 
exercises

• Implementation of shoreline assessments, 
field sketches, completion of SCAT forms











Team Member Course Objectives 

• Understand types of shoreline cleanup 
endpoints

• Selection of appropriate cleanup methods for 
different shoreline types and oil types

• Application of all these topics through case 
studies and field exercises



In
ICS

Subset of Environmental Unit Training

Jason Maddox
Gallagher Marine Systems



The shoreline evaluation process requires a commitment of 
trained personnel to assess, evaluate, and communicate the 
impacts of oil on the shoreline, as well as to recommend 
countermeasures to mitigate adverse impacts.  At most spills, a 
repetitive, detailed, and systematic survey of the extent and 
degree of shoreline contamination is needed for:

1 Assessment of the need for shoreline cleanup
2 Selection of the most appropriate cleanup method
3 Determination of priorities for shoreline cleanup
4 Documentation of the spatial oil distribution over time



 Why?
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 Responsibilities:
 Report to the Environmental Unit Leader
 Assemble teams for assessment of impacted shorelines
 Determine appropriate Forms to be utilized
 Direct Data Manager/GIS personnel for segmentation of shoreline 

for surveying and tracking status of impacted conditions (i.e. 
colors depicting heavy, moderate, light, or no observed oiling 
criterion)

 Determine end-point criteria based on input from stakeholders and 
subject matter experts

 Provide Shoreline Treatment Recommendations to Environmental 
Unit Leader

 Maintain constant cleanup monitoring of Operations
 Provide signoff procedures and protocols to Environmental Unit 

Leader (Evaluate & construct entire SCAT process*)
* Shown in later slide



Field Observers

Are 2 to 3-person teams, usually representatives from the U.S. Coast 
Guard the State lead agency and RP, which can quickly deploy to 
problem sites;

Verbally report to the Situation Unit, who then passes the information 
on to the appropriate units; 

Become members of the shoreline assessment team, if appropriate.



Members
Three or four trained personnel prepared to evaluate a section 
of shoreline, equipped with proper protective gear and 
suitable transportation to and from the site.  

The assessment group should have representatives of the OSC, 
State, responsible party, and trustees.  

Team members must have basic site safety training and 
training sufficient to complete the Shoreline Oiling Survey 
Form. 

Specific recommendations for cleanup may be included under 
this phase of the assessment.
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Shoreline Cleanup Assessment 
Technique: 

SCAT Process Part 1 

Frank Csulak
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RRTIII May 2006



Shoreline Assessment

• Overview of the Process
• Roles and Responsibilities
• Activities under Each Step
• Terminology and Forms



What is a SCAT Program?
• A systematic approach that:

– uses standard methods 
and terminology 

– to collect data on 
shoreline oiling 
conditions

– to support decision-
making for shoreline 
cleanup



What is a SCAT Program?

• It is flexible in terms of the scale of the survey 
and detail of the data sets collected.

• It is multi-agency:
– Responsible Party                              
– Various agency representatives
– Resource Managers
– Land Owners



Role of SCAT

• Conduct shoreline assessment surveys 
(generate data on shoreline types, lengths, 
and oiling conditions)

• Identify sensitive resources (ecological, 
recreational, cultural)

• Determine the need for treatment



Role of SCAT (cont.)

• Recommend shoreline treatment methods (to 
do’s and to don’t)

• Recommend treatment priorities
• Monitor treatment effectiveness and effects



SCAT Data Should Answer the 
Following Questions:

• Is treatment necessary at this site?
• What treatment methods are appropriate or 

recommended?
• What constraints are needed to protect 

sensitive resources?
• What is the priority for treatment at this site?



SCAT Products in the Planning Process



SCAT Team Members
• SCAT Coordinator
• Team Leader
• Agency Reps

– Federal On-Scene Coordinator rep
– State On-Scene Coordinator rep
– Land Managers when surveying Fed or State 

Lands
• Others as needed

– Safety 
– Archaeologist
– Operations



SCAT Coordinator
• Manages all things related to SCAT Teams
• Participates in developing Cleanup Endpoints and 

Treatment Methods
• Participates in Planning Section meetings
• Prepares Shoreline Treatment Recommendations 
• Briefs EU and Operations on issues related to 

shoreline treatment effectiveness and effects
• Data QA and oversight of all SCAT products
• Resolution of conflicts among stakeholders



SCAT Team Roles:  Team Leader
• Should be the most experienced person on team
• Responsible for management of the team
• Completes the forms and sketches in the field
• Guides the team toward consensus on cleanup 

recommendations, priorities, special constraints, 
and notes dissenting opinions

• Briefs the SCAT Coordinator, Planning, and 
Operations staff, as needed

• Acts as the team Safety Officer





SCAT Team Roles:
Agency Representatives

• Assist in data collection on shoreline types, 
oiling conditions, and special considerations

• Provides expertise in resource sensitivity and 
priorities

• Recommends site-specific constraints or 
precautions to be followed during cleanup

• Makes recommendations on cleanup methods 
and priorities

• Monitors effectiveness of cleanup operations



SCAT Team Roles:  
Operations Representative

• Evaluate appropriateness of cleanup 
techniques

• Identify logistical constraints and solutions
• Assist in data collection on oiling conditions
• Estimate the level of effort needed for 

cleanup
This role can be taken by one of the team 

members (e.g., USCG)



SCAT Team Roles:  
Data Manager

• Creates base maps with segments, sensitive 
areas, etc. for SCAT teams to use in recording 
data

• Conducts QA of daily SCAT forms

• Downloads the team’s track line to generate 
maps for the team to delineate segments, 
zones, treatment areas, pits, etc. 



SCAT Team Roles:  
Data Manager

• Downloads and geo-references SCAT team 
photographs

• Enters daily SCAT data

• Generates daily summaries:

– shoreline cleanup status, 
– maps of shoreline cleanup status
– specific data summaries requested by the 

UC



SCAT Activities

1. Reconnaissance survey
2. Segmenting the shoreline
3. Developing spill-specific cleanup guidelines 

and endpoints
4. Pre-survey planning and team assignments
5. Shoreline surveys



SCAT Activities

6. Generate shoreline treatment 
recommendations, tables, maps, etc.

7. Monitoring cleanup operations
8. Post-treatment inspections 
9. Final sign-off of cleanup activities



SCAT Activity 1:
Reconnaissance Survey

Objectives
• Get an overall perspective on shoreline types 

and degree of contamination
• Determine the extent of oiling on the shoreline
• Identify logistical constraints for shoreline 

access for both SCAT and cleanup teams



SCAT Activity 1:
Aerial Reconnaissance Survey

Methods
• Fly entire impact area at 400-500 feet and 70-

80 knots in helo or high-wing aircraft 
• Use charts or GPS to record:

– Flight path, including date and time

– General degree of shoreline oiling (H, M, L: with 
definitions) 

– References to photographs/video taken





SCAT Activity 2:
Shoreline Segmentation

Objective
• Divide shoreline into units, called segments, 

for recording and tracking survey data, 
Operations activity, and final sign off



SCAT Activity 2: 
Segmenting the Shoreline

Methods
• Use appropriate maps for consistent coverage
• Mark segments based on homogeneity of 

geomorphology (ESI maps) and degree of 
oiling (from reconnaissance flight)

• Should include local staff familiar with area



Example of Simple SCAT Segments



Texas City Y SCAT Segments



SCAT Activity 2: 
Segmenting the Shoreline

Methods (cont.)
• Segment boundaries should be readily 

recognizable in the field
• Size appropriate to spill conditions (0.2-2 km)
• Pre-number segments with alphanumeric 

code



SCAT Activity 3: Cleanup Guidelines 
and Endpoints

Objectives
• Guide Operations in conducting cleanup using 

methods to minimize impacts
• Provide Operations with environmental and 

safety constraints for cleanup in specific 
habitats

• Identify resource-specific constraints



Cleanup Matrix for Sand Beaches



SCAT Activity 3: Cleanup Guidelines 
and Endpoints

Methods (cont.)
• Observe actual operations to confirm proper 

use
• Develop plans to monitor effectiveness or 

effects of new methods, as needed
• Modify cleanup endpoints as methods 

become ineffective or unacceptable impacts 
occur during use



SCAT Activity 4:  Pre-survey 
Planning and Team Assignments

Determine 
where to 
survey, 
logistics, and 
team 
assignments



SCAT Activity 4:  Pre-survey 
Planning and Team Assignments

• Revise the SCAT codes and forms if needed 
to fit spill conditions

• Form teams with appropriate membership
• Assign survey areas (primary and backup) for 

each team, based on priorities, logistics, local 
expertise, and ownership

• Distribute segment maps for primary and 
backup areas; base sketch maps if available



SCAT Activity 4:  Pre-survey 
Planning and Team Assignments

• Distribute field equipment (checklist in the 
SAM)

• Brief team on survey objectives, logistics, and 
safety issues

• Identify team roles
• Discuss cleanup options and criteria for 

priorities
• Everyone must read and sign the SCAT Site 

Safety Plan



Tides are Important! 



Customize SCAT Terminology to 
Support Operations!!!

High Priority for Removal
• Thick Oil/Mobil Oil

– Large amount of oil that could re-float and oil 
other areas, or penetrate deeper into porous 
substrates

• High Recreational Use 
– To return areas to public use

• High Biological Sensitivity
– High use by animals now, or those arriving soon



General Information on the Segment
All SCAT Forms



SOS



Wetland SCAT



Extra	
Pits	
Form



SCAT Activity 5:
Shoreline Surveys

Objectives
• Collect data on shoreline types, oiling 

conditions, ecological/human-use resources
• Reach agreement on cleanup 

recommendations



SCAT Activity 5:
Shoreline Surveys

Methods
• Confirm segment boundaries
• Using standard terms and codes to describe:

– Shoreline characteristics
– Surface oil conditions
– Subsurface oil conditions 
– Special considerations (ecological, recreational, 

cultural)





SCAT Activity 5:
Shoreline Surveys

Methods (cont.)
• Sketch the segment, focusing on the oil and 

special considerations
• Log and locate all photographs taken
• Discuss and agree upon cleanup 

recommendations and priorities















SCAT Terminology

Surface Oil Distribution

C Continuous 91-100% cover
B Broken 51-90%
P Patchy 11-50%
S Sporadic <1-10%
T Trace <1%



Continuous (91-100% Cover)



Broken (51-90% cover)



Patchy (11-50% cover)



Sporadic  (1-10% cover)



Trace <1% cover)T



SCAT Terminology
Surface Oiling Descriptor – THICKNESS

TO Pooled/Thick Oil (fresh oil or mousse > 1 cm)
CV Cover (oil or mousse >0.1 cm to <1 cm on 

any surface)
CT Coat (visible oil <0.1 cm, can be scraped

off with fingernail)
ST Stain (visible oil, cannot be scraped off 

with fingernail)
FL Film (transparent or iridescent sheen or 

oily film)



Pooled /Thick Oil
Fresh or emulsified oil  > 1cm thick



Cover
Fresh or emulsified oil      0.1 - 1.0 cm thick



Coat
Visible oil   < 0.1cm can be scraped off with fingernail



Stain
Visible oil that cannot be scraped off with fingernail



Film
Transparent or iridescent sheen or oily film 



SCAT Terminology
Surface Oiling Descriptors - TYPE

FR Fresh Oil (unweathered, liquid oil)

MS Mousse (emulsified oil occurring over 
broad areas)

TB Tarballs (discrete accumulations of 
oil <10 cm in diameter)

TC Tar (highly weathered oil, of tarry, nearly 
solid consistency)



Fresh Oil
Unweathered liquid oil



Mousse
Emulsified oil



Tar Balls
Discrete accumulations of oil < 10 cm in diameter



Patties
Discrete accumulations of oil > 10 cm in diameter



Tar
Highly weathered oil of nearly solid consistency



SCAT Terminology

Surface Oiling Descriptors – TYPE

SR Surface Oil Residue (non-cohesive, 
oiled surface sediments)

AP Asphalt Pavements (cohesive, heavily 
oiled surface sediments)

NO No oil (no evidence of any type of oil)



Surface Oil Residue
Non-cohesive, heavily oiled surface sediments



Surface Oil Residue Balls (SRBs)
Tar ball sized pieces of surface residue



Asphalt Pavement
Cohesive, heavily oiled surface sediments



SCAT Terminology
Subsurface Oiling Descriptors - TYPE

OP Oil-Filled Pores (pore spaces 
completely filled with oil)

PP Partially Filled Pores (oil does not flow 
out of the sediments when disturbed)

OR Oil Residue (sediments are visibly oiled 
with black/brown coat or cover on the 
clasts, but little or no accumulation of oil 
within the pore spaces)



Oil-Filled Pores
Pore spaces filled with liquid oil that flows out



Oil Residue
Sediments visibly coated but no free oil in pore 
spaces



Oil Residue (OR), Oil Residue Balls (ORB)



SCAT Terminology

Subsurface Oiling Descriptors – TYPE

OF Oil Film (sediments are lightly oiled 
with an oil film, or stain on the clasts)

TR Trace (discontinuous film or spots of 
oil, or an odor or tackiness)



Oil-Film
Sediments are lightly oiled with an oil sheen or stain







SCAT Process Part 2: 

Data Submittal, Products, STRs, 
Sampling Methods, eSCAT

Frank Csulak
May 3, 2016

RRTIII Meeting



General SCAT Process Flowchart



SCAT Product in the Planning P







Result of a SCAT Survey

• No oil observed (NOO)
• No Further Treatment (NFT) recommended 
• Shoreline Treatment Recommendation (STR)



SCAT Activity 6:
Generate Treatment Recommendations

Methods
• Check for accuracy, completeness, legibility
• Data are entered and reports generated
• Generate shoreline treatment 

recommendations
• Generate maps and tables on shoreline 

oiling, treatment status, etc.
• Debrief Planning/Operations staff as needed 

on special issues, problems, 
recommendations





USCG Response Types

• Type 5: one operational period and one 
responder

• Type 4: one operational period and multiple 
responders 

• Types 3-1: may extend into multiple 
operational periods and involve increasingly 
complex organizational structures 



Products/Tools by Incident Type


Sheet1

		Products/ Tools		Type 3		Type 2		Type 1

		Shoreline Treatment Recom-mendation/ Priorities		Map showing segments and attached table with  habitat-specific cleanup guidelines and endpoints; list priorities for cleanup		Printout of SCAT data and STR by segment/date; sort by new data, status, task force, etc.		Generate segment-specific STR from the SCAT database

		 Shoreline Operational Stage Map		Manual transfer of operational stage on computer-generated base map		Digitize operational stage on computer-generated base map and/or kmz file		Track operational stage in the SCAT database, to generate updated status maps using GIS 

		Shoreline Inspection Report		Typed list of sign-off status		Printout of updated spreadsheet list with sign-off status		Database/GIS tracking of sign-off status











SCAT Products Matrix by Incident Type	






Selecting the Right Cleanup Methods Involve 
Tradeoffs



Shoreline Treatment Recommendation (STR)



Shoreline Treatment Recommendation (STR)


[image: image1.png]M)V Westchester Spill

SCAT Cleanup Recommendations and Priorities Date/Time: 03 Dec 00
SCAT Site Nos. Platform:
Observers:
prepared by NOAA USE ONLY AS A GENERAL REFERENCE

Cleanup Priorities

. SCAT BB/B9 - sandflats — remove pooled oil on flats - no vegetation cutting
. SCAT B9 - slough — start bank washing as soon as free oil removal is complete [}
. Riprap in SCAT zones B2/B3

. Rest of oiled riprap

. Mudflats in SCAT B3 (200' zone of pooled oil)
. Mudflats in SCAT B2

(MM{4 to MM5)








Shoreline Treatment Recommendation (STR)





SCAT Field Data and Database



SCAT Field Maps and GIS

SCAT 
Annotated 
Field Sketch 
Map

GIS Shoreline 
Current Oiling 
Layers



2-Step Process to Calculate Oiling Degree


		Step 1

		Width of Oiled Area



		

		

		Wide

>6 m

		Medium

>3 m to 6 m

		Narrow

>0.5 m to 3 m

		Very Narrow

<0.5 m



		Oil Distribution

		Continuous

91 – 100%

		Heavy

		Heavy

		Moderate

		Light



		

		Broken

51 – 90%

		Heavy

		Heavy

		Moderate

		Light



		

		Patchy

11 – 50%

		Moderate

		Moderate

		Light

		Very Light



		

		Sporadic

1 – 10%

		Light

		Light

		Very Light

		Very Light



		

		Trace < 1%

		Very Light

		Very Light

		Very Light

		Very Light









Cosco Busan, November 2007

Heavy
2 miles 

Moderate 
4 miles 

Light 
21 miles 

Very 
Light 
43 miles

NOO
130 miles 



























SCAT Activity 7:
Monitoring Cleanup Operations

Objective
• Assist Operations with implementation of the 

treatment recommendations, as requested
• Conduct field assessment to evaluate new 

methods or equipment





SCAT Activity 8:
Post-Treatment Inspections

Objective
• Inspect segments determined by Operations 

to be ready for SCAT inspection prior to final 
approval for sign-off



SCAT Activity 8:
Post-Treatment Inspections

Methods
• Receive notification from Operations that a 

segment is ready for inspection
• Inspect segment against final cleanup 

endpoints
• Identify additional cleanup needed, using 

SCAT forms/sketches
• Recommend segment for final sign-off
















Length Response Cat Breakdown



				               Shoreline Covered by Response Category								 		(As Of 11 August, 2012)

				Table 1: Shoreline broken down by state and SCCP Status Process  showing segment Lengths (Miles*)

				State		Total Segment Length Surveyed		Length of shoreline  by Segments within Status Category (miles) 										Ever Oiled (Max Oil)		Last Recorded SCAT Oiling

								STR Process		SIR1 Process		(Pending Approval) Removal Actions Deemed Complete       		Removal Actions Deemed Complete		Operational Pause

				Louisiana		3191		105		97		11		2977		0		625		194

				Mississippi		228		26		5		19		176		2		97		36

				Alabama		238		41		5		15		177		0		85		43

				Florida		480		28		10		1		441		0		144		40

				DOI		239		65		7		2		152		14		147		112

				All States**		4375		265		123		48		3924		16		1099		425

				* Miles are computed from GIS geospatial analysis of surveyed sections of shoreline within segments      **Totals may not add due to rounding

				Table 2: Shoreline broken down by state and SCCP Status Process showing Number of Segments

				State		Total number of Segments		Number of Segments within Status Category



								 STR Process		SIR1 Process		(Pending Approval) Removal Actions Deemed Complete 		Removal Actions Deemed Complete		Operational Pause

				Louisiana		1335		47		33		9		1246		0

				Mississippi		571		69		12		65		421		4

				Alabama		715		128		17		44		525		1

				Florida		1334		62		23		2		1247		0

				DOI		434		158		21		6		212		37

				All States		4389		464		106		126		3651		42





























































&"-,Italic"&9Length of Shoreline Covered by Response Category		&"-,Italic"&9(As Of 11 August, 2012)


All States

(Number of Segments)

All States	



STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	464	106	126	3651	42	DOI

(Number of Segments)

DOI	



STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	158	21	6	212	37	All States

(Segment Miles)

All States**	



STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	Operational Pause	264.52967539419001	122.95002569553003	48.208329328949986	3923.6084641946682	16.113240349740003	

Louisiana

(Segment Miles)

Louisiana	

STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	Operational Pause	104.94156016539	96.710363588700034	11.457109710630002	2977.4602260751476	0	

Louisiana

(Number of Segments)

Louisiana	



STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	47	33	9	1246	0	Mississippi

(Segment Miles)

Mississippi	



STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	Operational Pause	25.816866999750001	4.6383000896700004	19.436904013139994	176.31895977044991	1.9313023492800001	

Mississippi

(Number of Segments)

Mississippi	



STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	69	12	65	421	4	Alabama

(Segment Miles)

Alabama	



STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	Operational Pause	41.090484460949995	5.4716689244700003	15.009037691219998	176.75595125424002	8.6716638720000003E-2	

Alabama

(Number of Segments)

Alabama	

STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	Operational Pause	128	17	44	525	1	Florida

(Segment Miles)

Florida	

STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	Operational Pause	28.01675711511	9.5337164794499998	0.70186278843000005	441.32376291048013	0	

Florida

(Number of Segments)

Florida	

STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	62	23	2	1247	0	DOI

(Segment Miles)

DOI	





STR Process     	SIR 1 Process	(Pending Approval) Removal Actions Deemed Complete	Removal Actions Deemed Complete	Operational Pause	64.664006652989997	6.5959766132399995	1.60341512553	151.74956418435002	14.095221361740004	



% Response Cat Breakdown

				% Length of shoreline covered by Response Category

				Broken down by State and Response category

				State		Total Segment Length Surveyed		Length of shoreline  by Segments within Status Category (Percent) 

								STR Process     		SIR 1 Process		(Pending Approval) Removal Actions Deemed Complete		Removal Actions Deemed Complete		Operational Pause

				Louisiana		100%		3.29%		3.03%		0.36%		93.32%		0.00%

				Mississippi		100%		11.32%		2.03%		8.52%		77.28%		0.85%

				Alabama		100%		17.23%		2.30%		6.30%		74.14%		0.04%

				Florida		100%		5.84%		1.99%		0.15%		92.02%		0.00%

				Federal Lands		100%		27.09%		2.76%		0.67%		63.57%		5.90%

				All States		100%		6.05%		2.81%		1.10%		89.67%		0.37%

				(As Of 11 August, 2012)











Oiling Summary

				Oiling Summary

				PARISH   COUNTY		Maximum Shoreline Oiling		All Observed Oiling As Of Last Survey  		Total Shoreline  Surveyed

						Miles		Miles		Miles

				St. Tammany		0.1		0.0		25.7

				Orleans		5.7				25.7

				St. Bernard		139.2		66.7		559.8

				Plaquemines		272.8		79.1		1080.4

				Jefferson		64.1		21.5		338.8

				Lafourche		75.1		31.0		282.9

				Terrebonne		100.7		25.4		538.2

				St Mary						123.0

				Iberia		6.0				145.6

				Vermilion		3.0				112.6

				Cameron						54.9

				LA Totals		666.7		223.7		3287.6

				Hancock - MS		12.0		3.4		19.3

				Harrison - MS		80.5		34.2		173.9

				Jackson - MS		67.6		43.3		102.4

				MS Totals		160.0		80.9		295.7

				Mobile - AL		36.7		18.0		140.6

				Baldwin - AL		58.9		34.0		132.7

				AL Totals		95.6		51.9		273.3

				Escambia- FL		64.2		48.6		109.1

				Okaloosa - FL		27.0		10.5		27.0

				Walton - FL		25.3		9.0		25.3

				Bay - FL		32.1				43.8

				Gulf - FL		9.6				82.1

				Franklin - FL		18.0				228.9

				Wakulla - FL						2.8

				FL Totals		176.3		68.1		518.8

				Totals		1099		425		4375

				(As Of 11 August, 2012)









Updated NOAA Job-Aids



New/Updated NOAA Job-Aids



General SCAT Process Flowchart



eSCAT

• Field computers for direct data capture: 
– GPS coordinates of start/end of segment
– Waypoints for photos, pits, etc.
– Digital photographs
– Wireless connection for download

• Status:
– Many prototypes, seldom actually used, but this 

will change over time 



Sample Collection by SCAT

• Why would SCAT collect a sample? 
– For fingerprinting to determine if the oil was a 

match or not with the source oil
– For treatability studies
– For assessment of weathering

• SCAT does not sample for:
– NRDA
– Any other requests outside of the response



Sample Collection Methods
• Develop uniform sample ID protocol (segment, date, 

matrix, team, sequence #) and label the container
• Wear new Nitrile gloves for each sample
• Skim oil directly into the jar or use gloved hand or 

clean spoon/scoop
• Dry/clean outside of the container, wrap in bubble 

wrap or a sorbent pad and place in ziploc bag
• Place on ice and keep cold and under chain of 

custody until transferred
• Fill out a chain of custody form for all samples 

collected



What is Chain of Custody?
• A legal term that refers to the ability to guarantee the 

identity and integrity of a sample through reporting of 
the test results

• Samples are in your “custody” when they are:
– In your physical possession
– In your view after being in your physical possession
– In your physical possession then locked up so that tampering 

cannot occur;
– In a secured area, with access restricted to authorized 

personnel only

• A CoC form is the tool used to track possession of a 
sample



CLEANUP METHODS: 

Objectives
Description

When to Use
Environmental Effects

Constraints



• Develop a basic understanding of common 
cleanup methods and appropriate guidelines on 
when and where they should be used.

• Understand how SCAT can make 
recommendations and place constraints on 
cleanup

• Understand how oil type, quantity, shoreline 
type, habitat sensitivity, and certain other 
factors effect selection and use of 
countermeasures

Objectives



• Understand the potential that countermeasures 
may cause collateral injuries to the environment

• Know of several job-aids available to SCAT for 
making cleanup recommendations

• Refer to Appendix B of the SAM
• Refer to pictures in the SCAT Job-Aid

Objectives







Cleanup Matrix for Sand 
Beaches



• SCAT Teams recommend specific cleanup 
methods, constraints, and habitats to avoid

• SCAT are the eyes of the EU in the field; they 
observe and report back when the 
recommended methods are:
• Not being properly implemented
• No longer effective
• Causing more harm than good

Why SCAT Needs to Know 
about Cleanup Methods





• Objective
• Description
• Applicable Habitat Types
• When to Use
• Biological Constraints
• Environmental Effects
• Waste Generation

Shoreline Cleanup Methods



Natural Recovery

Amoco Cadiz spill, 1978. Natural recovery is appropriate 
when natural removal rats are fast, as in this high-energy 
coastline.



Natural Recovery

Natural recovery is appropriate 
when access is severely 
restricted such as this muddy 
tidal flat in Cook Inlet, AK.



Deepwater Horizon Spill

27 July 2010

3 July 2010

Deepwater Horizon oil spill



Barriers and Berms

North Cape spill of 828,000 gallons of home heating oil 
off Point Judith, RI in February 1996 



Physical Herding
Sream that drains into the Komi 

River in Russia



Manual Removal

Morris J. Berman spill of No. 6 
fuel oil in 1993 in Puerto Rico.



Manual Removal

Morris J. Berman spill in Puerto Rico



Manual Removal



Manual Removal

Manual removal can include the 
use of sorbents and scrapers to 
remove the oil. Cleanup workers 
are perched on steep riprap at 
the spill of 53,000 gallons of a 
heavy fuel oil from the Cosco 
Busan spill in San Francisco Bay 
in November 2007. 
Demonstrates that manual 
removal can have significant 
safety concerns. 



Manual Removal

Deepwater Horizon spill, 2011



Mechanical Removal

1976 spill from the Urquiola in Spain



Mechanical Removal

Mechanical removal of heavily oiled 
soils along the Kalamazoo River from 
the Enbridge pipbeline spill in July 
2010 during a major flood. 



West Dauphin Island Deep 
Clean – 13 Jan 2011 
Excavation of sand from a 
depth of 4 ft; stockpiling the 
sand, allowing it to dry; then 
screening it
Deepwater Horizon, 
Alabama, 2011



Sorbents



Sorbents



Sorbents

Chalk Point spill in 2000 in the 
Patuxent River, MD 



Sorbents



Sorbents



Loose Sorbent Application:  
DM932 Spill, New Orleans

Before During Blown Application After
Testing of a loose sorbent on riprap during the DM932 spill in New 
Orleans in 2008. 



Loose Natural Sorbent Application

Application of bagasse (ground up sugar cane stalks) 



Vacuum



Vacuum



Vacuum

Morris J. Berman spill in Puerto Rico



Vacuum

For areas without direct vehicle access, it may be necessary 
to transport the vacuum transfer unit via barge, such as here 
on a mangrove island during the Tampa Bay oil spill in 1992



Vacuum



Debris Removal

Sugarland Run spill of diesel



Debris Removal



Debris Removal



Sediment Re-working/Tilling

Exxon Valdez oil spill in Prince 
William Sound in 1990, during 
the second year of cleanup



Sediment Re-working/Tilling



Sediment Re-working/Tilling



 

 

Large-scale berm relocation on remote beaches on Unalaska Island 
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Tilling:
Bring 
subsurface oil to 
the surface for 
removal by 
sifting 

Break up larger 
oil particles to 
speed 
degradation



Cherrington 

Barber 600 HD Surf RakeBeach Tech

Sand Shark 

Mechanical Beach Cleaners for Sediment Sifting



Vegetation Cutting
Cutting can be to access 
oiled areas, as on the left for 
a spill in the Miss River Delta.

Removing  of oiled vegetation 
as on the right for the DWH spill 
in Barataria Bay.



Flooding/Deluge

Exxon Valdez oil spill in 1989



Flooding/Deluge

PEPCO spill in the Patuxant River, MD, 2000



Flooding/Deluge

DWH response



Low-pressure, Ambient-temperature Flushing



Low-pressure, Ambient-temperature Flushing



Low-pressure, Ambient-temperature Flushing



High-Pressure Flushing



High-Pressure Flushing



High-Pressure Flushing



High-Pressure, Hot-Water Flushing

Cosco Busan spill in SFB 2007



High-Pressure, Hot-Water Flushing

DM932 spill in New Orleans



High-Pressure, Hot-Water Flushing

Athos spill in the Delaware River, November, 2004



Surface Washing Agents



In-Situ Burning

2001 Mosquito Bay spill of S. Louisiana 



In-Situ Burning

Pipeline in Minnesota 



• Have a basic understanding of common cleanup 
methods and appropriate guidelines on when 
and where they should be used

• Understand how SCAT can make 
recommendations and place constraints on 
cleanup

• Understand how oil type, quantity, shoreline 
type, habitat sensitivity, and certain other 
factors effect selection and use of 
countermeasures

You should now …



• Understand the potential that countermeasures 
may cause collateral injuries to the environment

• Know of several job-aids available to SCAT for 
making cleanup recommendations

You should now …



SCENARIO

For SCAT



SCENARIO
• On the morning of May 1, 2016  at 02:30 local time, the M/T 

SABLE  (277,734 DWT -owned/operate by OilTran Inc. of 
Greece)  is anchored approximately 15 miles off Rehoboth 
Beach, DE.  Arrangements have been made to lighter the 
Gullfaks crude oil off the SABLE for delivery to Philadelphia 
Energy Solutions. 

• The lightering vessel OSG 310 is alongside to port conducting 
the operation when sudden surge of the SABLE’s pumps 
causing overpressure failure of the transfer hose. Shut down of 
pumps was delayed for several minutes.

• Approximately  50, 250 gallons of Gullfaks crude oil discharges 
into the water.
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