
SCAT - Cleanup with the least amount of impact.

“The Science Team becomes the ethics of the response”

Shoreline Cleanup and Assessment 

Technique (SCAT) for Inland Oil Spills

Multiple slides and information provided by:

U.S. Department of the Interior U.S. Department of Commerce

U.S. Fish and Wildlife Service (US FWS) National Oceanic and Atmospheric

National Conservation Training Center Administration (NOAA)



Chalk Point, MD Spill April 2000, U.S. DOI

The Endpoint:   Removal of as much oil as possible without 

causing additional harm to the habitat.

SCAT



The Role of SCAT

• Conduct shoreline assessment surveys

(generate data on shoreline types and oiling conditions)

• Identify sensitive resources

• Determine the need for shoreline treatment



The Role of SCAT

• Recommend shoreline treatment methods

• 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 Response Structure:

SCAT is often placed in the Operations Section for large 

coastal responses.

SCAT can be placed in the Planning Section (Environmental 

Unit) for inland oil spills with complex habitat issues.

Reconnaissance is divided by Segments and Zones

(Geographic districts)

Operational Segments are defined by oil recovery logistics

- If located in Planning SCAT teams must coordinate their 

activities constantly with OPS

- Example OPS may have divisions

(ex: Div A=spill site, Div B=Creek, Div C=River)



SCAT within the Unified Command



“1 Segment, many zones”
(ex: could have bridge-to-bridge with 2 segments, dozens of Zones

OPS Segments (Typically by letter (A, B, C)

OPS Zones (Typically by number (1, 2, 3)

When dividing up the response 

to manageable units:



SCAT Process Steps.

1. Conduct initial reconnaissance survey
2. Segment the shoreline by Habitat

3. Developing spill-specific cleanup 
guidelines and endpoints

4. Assign Teams and conduct detailed 
shoreline surveys



SCAT Process Steps

5. Generate reports and submit reports, sketches, 

photographs to Planning Section

6. Monitoring effectiveness of cleanup operations

7. Post-treatment inspections 

8. Final evaluations of cleanup and “sign-off” of 

cleanup activities



SCAT Coordinator Duties
(or ENVL in smaller spills)

• Manages all things related to SCAT Teams

• Participates in developing Cleanup Endpoints and 
Treatment Methods

• Participates in Planning & Operations Section meetings

• Prepares Shoreline/Habitat Treatment Recommendations

• Briefs Env. Unit and Operations on issues related to 
shoreline treatment operations effectiveness and effects

• Data QA and oversight of all SCAT products

• Resolution of conflicts among stakeholders



- Must arrive at an oil spill and know what is needed to do for SCAT.

- Develop a SCAT plan, initial segmenting, pre survey planning

- Develop the SCAT Teams.

- Equip the teams:  logistics for land recon, boats (and shore-mud recon), tidal mud 

flat recon, weather dress, etc., 

- Manage the teams, Ensure development of Health and Safety plans

The SCAT Coordinator must ensure a common opinion/estimate on degree of oiling 

“coach them” for a consistent evaluation between teams

(ex. what do these mean? - Trace – Sporadic – Patchy – Broken – Continuous )

SCAT Coordinator (continued)



- Coordinate with air branch: Assessment/Reconnaissance – flyovers

- Identify Stakeholders – work with OPS, PSC, PIO, SO

- Identify Stakeholder Concerns; on site visits, listening sessions, educational 

materials

- provide support for IAP development,

- Provide Finalized Shoreland cleanup Treatment Recommendations (STRs) and  

Priorities.

- Provide cleanup endpoint recommendations.

- Implement the SCAT portions of ICS, help OPS with any implementation.

SCAT Coordinator (continued)



SCAT TEAM

A SCAT Team is a multi-agency team !
• Team Leader w/diverse subject matter experts:

• Agency Representatives

– Natural Resource Trustees
– Federal On-Scene Coordinator rep.
– State On-Scene Coordinator rep.
– Land Managers of public or Tribal Lands

• Landowners,
• Responsible Party Reps.

– Environmental consultants
• Other Skills as needed

– Safety 
– Archaeologist
– SHPO/THPO*
– Operations Section Liaison
– Local resource experts

*State/Tribal Historic Preservation Officers



Field Team Leader

• Should be the most experienced person in SCAT

• Responsible for management of the team

• 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, equips their team 
(transportation/equipment/forms/supplies)

• Ensures that team members know SCAT 
abbreviations and acronyms and follow standard 
reporting language.



Completes the forms and sketches in the field.

Works With Landowners

Completes Shoreline Oiling Survey (SOS) report. 
(Photographs, shoreline type, oiling conditions, habitat type,  physical settings, 

sensitive resources)

Briefs Data to Planning (ENV.), OPS, and STIL.

Provide shoreline treatment recommendations (STRs) to OPS/Planning

Field Team Leader (continued):



Field Team Leaders may request “hot-shot” cleanup crews to a zone

- Debris/Recon and cleanup of free product or Mousse

- Remove oiled debris

- Recover oiled wildlife

Know where and how to collect oil, what to protect.

Field Team Leaders



Responder Risks:

SCAT is physically challenging, a lot of 

walking/difficult terrain, exposure to elements, 

stresses. 

No bathrooms in field,

Lightning and dangerous weather

Safety:

Stings, bites, poisonous plants,

Fume exposure (proper respirator use) 

No landowner permissions

Destress:

- The process will be more routine as days go 

by and IAP/Planning solidifies.

Team Leaders - Keep ‘em Safe



Float Plans Provide emergency planning and response contingencies to 

afford timely notification and assistance or rescue should a boat crew not 

return as planned.

Every mission event (getting underway, transit, on-scene operations) has some level 

of risk and not all of the risks are known. 

Risk Management Communication Process

- Provide Safety Briefing for each activity.

Team Leaders - Keep ‘em Safe



- Evaluate Oiling Conditions

- Degree of oiling, percent cover, oil thickness, 

oil character, Residue, pore space filling, depth 

of oil reburial, etc.

- Factor in shoreline types, habitat type

- Identify the Sensitive Resources

- Determine the need for cleanup

- Recommend Cleanup methods and Endpoints

- Place constraints on cleanup if necessary, due to 

ecological, economic, or cultural concerns.

SCAT Team Responsibilities



Generate the data
Fill out your forms

- Reports on segment location, priority, site access limitations, notes, photos
Communicate on logistics/location/safety to Team Leader/SCAT coordinator
Teams must know/ seek to obtain landowner permissions,

(generic public statement may be available for handout)
Teams must incorporate local knowledge.
Flag nearby sensitive resources, wildlife indicators
Recommending response endpoints
(Ex: no detectable oil, no longer generates sheen, further cleanup more harmful)

Reminder - Reconnaissance is three-dimensional. 
(buried oils in sediments, tides and currents, 
subsurface oiling conditions)

Team Members (Continued):



All team members working near oil must be “hazwoper” trained.
Self sufficiency for bringing lunches, staying hydrated, field dressed.

Daily duties: 
- Check-In with Resource Unit Leader
- Confirm Assignment, get a safety briefing (HASP - sign it)
- Get briefing from SCAT Coordinator, PSC or Ops
- Report out with SITL at the end of each day
- Get your Operations Briefing – Turn in the ICS 204
- Deploy to assigned area
- Walk/Observe/Concur/Recommend
- Coordinate with OPs – Hot Shot Teams

Team Members (working notes)



Prepare for a long day in the field followed 

by reporting back at the command post !

Long Days and Fatigue.  Even after a full day of field work, expect an evening 

full of coordination meetings and reporting.



Field 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 Data Manager

• Creates base maps with segments, sensitive areas, etc. 

for SCAT teams to use in recording data

• Conducts Quality Assurance (QA) of daily SCAT forms

• Downloads the team’s GPS track line to generate maps 

for the team to delineate segments, zones, treatment 

areas, pits, etc. 

• Downloads and geo-references photographs

• Enters or supervises the entry of daily SCAT data

– Develop e-forms specific to habitat types (ex: wetlands, forest floodplains

• Generates daily summary reports/maps of cleanup 

status, and data summaries requested by the UC



Shoreline Oiling Surveys (SOS)

• Confirm segment boundaries

• Using standard terms and codes to describe:
– Habitat types

– Surface oil conditions

– Subsurface oil conditions 

– Special considerations (ecological, recreational, cultural)

• Delineate zones on a map, focusing on the oil 
and special considerations

• Discuss and agree upon cleanup 
recommendations and priorities



General Information on the Segment SOS



River SOS Form



Wetland SOS Form



Describe your geophysical setting
Sediment/substrate characterization and Shoreland type.

NOAA Shoreline Assessment     

Job Aid



NOAA Shoreline

Assessment Job Aid



Shoreline Types:

NOAA Shoreline

Assessment Job Aid



NOAA Shoreline

Assessment Job Aid



NOAA Shoreline

Assessment Job Aid



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%



NOAA Shoreline

Assessment Job Aid



NOAA Shoreline

Assessment Job Aid



Continuous (91-100% Cover)

NOAA Shoreline

Assessment Job Aid

Broken (51-90% cover)



Patchy (11-50% cover)

NOAA Shoreline

Assessment Job Aid

Sporadic  (1-10% cover)



So What Percent Cover is this?



More SCAT Terminology

Surface Oiling Descriptor – THICKNESS

PO 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

NOAA Shoreline

Assessment Job Aid

Cover

Fresh or emulsified oil 

0.1 - 1.0 cm thick



Coat

Visible oil   < 0.1cm 

can be scraped off with fingernail

NOAA Shoreline

Assessment Job Aid

Stain

Visible oil 

that cannot be scraped off with fingernail



Film

Transparent or iridescent sheen or oily film 

NOAA Shoreline

Assessment Job Aid



More SCAT Terminology

Surface Oiling Descriptors 

- The Character or Type of oil
FR Fresh Oil (unweathered, liquid oil)

MS Mousse (emulsified oil occurring over broad areas)

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

PT Patties (discrete accumulations of oil >10 cm in diameter

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

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)



Fresh Oil

Unweathered liquid oil

NOAA Shoreline

Assessment Job Aid

Mousse

Emulsified oil



Tar Balls

Discrete accumulations of oil
< 10 cm in diameter

NOAA Shoreline

Assessment Job Aid

Patties

Discrete accumulations of oil
> 10 cm in diameter



Tar

Highly weathered oil of nearly 
solid consistency

NOAA Shoreline

Assessment Job Aid



Surface Oil Residue

Non-cohesive, heavily oiled surface sediments

NOAA Shoreline

Assessment Job Aid



Asphalt Pavement

Cohesive, heavily oiled surface sediments

NOAA Shoreline

Assessment Job Aid



SUBSURFACE !

describe oiling in 3-dimensions.

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)

SAP Subsurface Asphalt Pavement (buried layer)

OF Oil Film (lightly oiled with a film)



NOAA Shoreline

Assessment Job Aid



NOAA Shoreline

Assessment Job Aid



Oil-Film

Sediments are lightly oiled with an oil sheen or stain

NOAA Shoreline

Assessment Job Aid



Habitat Fact 

Sheets.

Inland Oil 

Spill Pre-

Planning.



Rooted-Floating Aquatics 

Wet Meadow

Wild Rice

Submersed Vegetation

Annual Shallow Marsh

Shallow Perennial Marsh

The EPA has worked with ecological and oil 

spill scientists to develop specific cleanup 

recommendations based on sensitivities to 

disturbance and degree of cleanup.

Habitat Fact Sheets



Habitat Fact Sheets

Habitat Fact Sheets

- On the front is a detailed description of habitat type and 

sensitivity to oil spills.

- On the back side are recommended cleanup actions to take.

- There are typically 2 to 8 cleanup choices/habitat type



Habitat Fact Sheets

The Sensitivity to Response Methods ranges from

Least Adverse Habitat Impacts to Some Impacts 

to Most Adverse Impacts.



- Deep Marsh Shrub

- Calcareous Fen

- Floodplain Forest

- Open Water

- Rooted Floating Aquatics

- Sedge Meadow

- Shallow Marsh Annual

- Shallow Marsh Perennial

- Shallow Marsh Shrub

- Submersed Aquatic Vegetation

- Wet Meadow

- Bog

- Mudflat

Habitat Fact Sheets



When displaying data from a SCAT Survey it is 

helpful to put it terms of Green/Yellow/Red for 

decision makers.

• Green:  No oil observed (NOO)

• Yellow: No Further Treatment (NFT) recommended 

• Red: Shoreline Treatment Recommendation (STR)

Mapping the SCAT Results



Determine Cleanup Objectives:

- Minimize exposure hazards for human health

- Minimize treatment

- Speed recovery of impacted areas 

- Reduce the threat of additional or prolonged natural 

resource impacts

- Meet Federal and State water quality and sediment quality 

standards/guidelines

- Protect T & E Species and habitat/vegetative biodiversity

CLEANUP ENDPOINTS 



Other Goals:

- Gross removal then passive treatment

- Follow-up on effectiveness monitoring

- Natural Resource Damage Assessment and Restoration (NRDAR) 

support.

Expect an iterative approach to cleanup,

- there may have to be end point reconsiderations.

- there may be a better time for intervention later.

Report Backs:

- Cleanup may not be implemented properly,

- Cleanup method is no longer effective,

- Cleanup is causing more harm than good, etc.

CLEANUP ENDPOINTS 



Clearly State the Guidelines and Endpoints

• No detectable oil

• No more than background

• No visible oil

• No longer generates sheen

• No longer rubs off on contact

• Removal only if it causes no more harm than 

natural attenuation 

• No further treatment recommended
- documented decisions in detail

Cleanup Endpoints 



Cleanup Endpoints 

- Select useful “target” endpoints

(i.e., no more than 1 tarball per square meter)

- Apply techniques that may achieve that endpoint while 

limiting additional impact

- Constantly monitor to confirm endpoint success

- Modify endpoints or techniques as needed to reflect current 

conditions and unacceptable impacts resulting from treatment

Stop work when it becomes:

- Ineffective

- Cleanup operations are not being conducted properly

- Offers no value to natural recovery

- Is causing collateral damage

- Slows the recovery process



Chalk Point, MD Spill April 2000

Vertical aerial photograph right after the spill. Note the extensive oil in the wetlands 

to the left. There was no active removal of oil from these inaccessible areas.



Chalk Point, MD Spill 2001

Same area, 1 year after the spill. Note the scars to the right of the access road, 

where trenching was done to recover the oil.



Chalk Point, MD Spill Fall 2004

Same area, 3 years after the spill. Most of the effects on the vegetation are no 

longer visible; even the muskrats have returned. The many circular points are 

muskrat huts.



Grand Calumet, IN

Before and After

Restoration



Unmanned Aircraft System (UAS) Use and Policy

Unmanned Aircraft Systems (aka: UAVs, Drones) 

are increasingly being used for data collection.  It 

is important to have data management policies in 

effect before utilizing a UAS to assist in 

reconnaissance efforts.

Benefits:

- Photo/Video: High resolution, 

infrared/thermal/FLIR, and multispectral cameras

- Gas Sensors: H2S, SO2, VOCs. Particulates and 

other air sampling capabilities if fire.  

- Remote Sensing: Imaging spectroscopy, LiDAR, 

3D models, vegetation analysis.



(UAS) Use and Policy 

Limitations:

- Privacy Protections

- Civil Rights and Civil Liberty Protections

- Government Data Accountability/Transparency

- Air Data must be field verified/validated

- IT Security

- Significant Data Management



SCAT and scientific review helps to establish approved 

cleanup methods and options:
- Natural Recovery

- Barriers, Booms, Weirs

- Leaf blowers (low throttle)

- Drum Vacs

- Beach Sifters, Tilling

- Vegetative cutting

- Use of surface washing response agents 

(For EPA these must be approved by RRT (National Products Schedule).

Typical examples of “approved methods”

- Remove oily debris

- Flush the creek, (unstrand the oil – “flush and recover”)

- Torch Rocks

- Underflow dam construction

Approved Methods



- Activate a SCAT process early

- Create Segments, work done in a manageable way

- Develop a unique identifier numbering scheme

- SCAT Zones = OPS Zones

- Big spill, big SCAT resources

- Manage in electronic formats (e-forms and drop-down 

menus)

- (off-line data collection capability)

On a large spill there could be hundreds of segments, 

thousands of zones, and many trained teams.

First few days, expect it to be less organized

– information incomplete or incorrect

– no Incident Action Plan (IAP)

SCAT Lessons Learned:



Other Resources (available at https://rrt5.org)

- NOAA Shoreline Assessment Manual 

- Habitat fact sheets

- SCAT Job Aids

- Incident Management Handbook (EPA/USCG)

https://rrt5.org/

