IN-SITU BURNING IN THE INLAND ZONE
The USCG, EPA, DOI, DOC, and the states have adopted in-situ burning as a tool to remove spilled oil from inland waters and lands within the jurisdiction of RRT IV.

Description
· This guidance covers the case-by-case use of in-situ burning (ISB) in response to oil discharges occurring on inland waters and lands within the jurisdiction of the RRT IV.  This guidance includes protocols under which the FOSC in the inland zone may be granted authorization for using ISB.

Authority Required
· The FOSC, with the concurrence of the EPA and the USCG representatives to the RRT IV, and with the concurrence of the state(s) and tribe(s) with jurisdiction over affected resources, and in consultation with the land manager/owner (private, state, federal), and DOC and DOI trustees’ representatives to the RRT IV, may authorize the use of ISB of oil spills.

· The FOSC must complete the Region IV Inland ISB Evaluation and Response Checklist and submitted it to RRT IV for approval.

General Application Requirements
· ISB will be allowed only after mechanical recovery is shown to be inadequate, infeasible, or may cause unacceptable additional impact to sensitive resources and habitats; or when ISB may enhance overall cleanup or protection efforts.  

· Burn residue may need to be collected and disposed of following a burn.  If this is the case, provisions must be made for collection and disposal of burn residue following the burn.  Attachment 1 describes factors that may determine whether residue sinks or floats.

· ISB will be allowed only under the direction of a fire ecologist/practitioner.  Burning will be conducted utilizing safe fire management techniques.  All practical efforts will be made to control and contain the burn and prevent accidental or unplanned ignition of adjacent areas.

· ISB will occur primarily in wetland areas, inland waters, agricultural lands, lands void of vegetation, and grasslands.  Burning will not occur in bottom land hardwood swamps or in forested areas unless otherwise recommended by the fire ecologist, the land manager/owner, and approved by the RRT.

· Prior to ISB:

1) an on-site survey will be conducted to determine if  threatened or endangered species are present in the burn area or otherwise at risk from in-situ burn operations.  Appropriate specialists knowledgeable of T&E species and habitats in the area, will be consulted prior to conducting any in-situ burn.  Measures will be taken to prevent risk of injury to any wildlife, especially endangered or threatened species.

2) compliance with the Programmatic Agreement on the Protection of Historic Properties during Emergency Response Under the NCP will occur.

· Any use of in-situ burning requires that a post-incident report be provided by the FOSC, or a designated member of the FOSC's staff, within 45 days of in-situ burning operations.  

Health and Safety Issues
· The FOSC will notify adjacent land managers/owners prior to any in-situ burn operation.

· Operators:  Assuring workers' health and safety is the responsibility of employers and the FOSC who must comply with all Occupational Health and Safety Administration (OSHA) regulations.  Prior to any in-situ burn operations, a site safety plan must be prepared and approved by the FOSC.  

Public:  The burning should be stopped if it is determined that it becomes an unacceptable health hazard due to operational or smoke exposure concerns to responders or the general public.  If at any time, exposure limits are expected to exceed national federal air quality standards in nearby populated areas, as a result of in-situ burning operations, then in-situ burning operations will immediately cease.  The Level of Concern (LOC) for particulates for the general public is 150ug/m3 (PM-10) averaged over 1 hour.  For information purposes, Attachment 2 compares emission rates from the NOBE test burns with other known sources.

· Burning will occur at a minimum of three miles from sensitive human population centers (i.e., hospitals, schools, day care, retirement, nursing homes).  The FOSC will give due consideration to the direction of the wind, and the possibility of the wind blowing precipitate over population centers or sensitive resources.  A safety margin of 45 degrees of arc on either side of predicted wind vectors should be considered for shifts in wind direction.

When to Use
· Consider in situ burning under these conditions:

  -
To remove oil to prevent it's spread to sensitive sites or over large areas.

  -
To reduce the generation of oily wastes, especially where transportation or disposal options are limited.

  -
Where access to the site is limited by shallow water, soft substrates, thick vegetation, or the remoteness of the location.

  -
As a removal technique, when other methods begin to lose effectiveness or become too intrusive.

· Favorable conditions include:

  -
Remote or sparsely populated sites (at least 3 miles from populated areas).

  -
Fresh crudes or light/inter-mediate refined products which burn more readily and efficiently.

  -
Mostly herbaceous vegetation, though some shrubs and trees are fire tolerant.

  -
Areas void of vegetation, such as dirt roads, ditches, dry streambeds, idle crop land.

  -
In wetlands, with an adequate water layer (at least 1") covering the substrate (prevents thermal damage to soil and roots, and keeps oil from penetrating substrate).  However, a water layer is not mandatory, at a minimum, the soils should be water saturated (at least 70%).

Limiting Factors/Environmental Constraints
· Heavy, weathered, or emulsified oils may not ignite.

· A crust or residue is often left behind after burning and may need to be broken up or removed to speed restoration.

· Prolonged flooding of a burned wetland may kill burned plants if they are completely submerged.

· Erosion may be a problem in burned areas if plant cover is reduced; short-term erosion control measures may be needed.

· The site may need protection from overgrazing, especially since herbivores may be attracted to new growth at burned sites.

· Thickness of the oil to be burned must be 2 to 3 mm.

Monitoring
· Monitoring in-situ burning for effectiveness is the responsibility of the FOSC; monitoring for effects on biota is the responsibility of the trustees.

· All burns must incorporate visual monitoring at the burn site for safety and fire control and to record the disposition of burn residue.  The burn site will be monitored for potential impact to natural resources in the area.  Samples of the residue will be collected if feasible.

· Monitoring to establish "Continue/Discontinue" data for input to the FOSC will be conducted utilizing a tiered approach as outlined in the SMART plan.  An inability to conduct monitoring operations, except for visual monitoring, will not be grounds for discontinuing or prohibiting in-situ burn operations. 

· Describe and photograph the burn site before and after the burn, record detailed information on the burn, including duration, residue type and volume, water depth before/after the burn, visible impacts, post-burn activities (e.g., residue removal methods), restoration efforts and results, etc.

Waste Generation and Disposal Issues
· In-situ burning should significantly reduce the amount of oily wastes generated.  Burn residue that is collected must be  properly disposed of after the burn is completed.

Attachment 1.  Residues from In-Situ Burning of Oil
Results from larger-scale laboratory and meso-scale field tests suggest that the most important factors determining whether an in-situ burn residue will float or sink are:

1.
Water density
Burn residues that are denser than the receiving waters are likely to sink.  The density of fresh water is 0.997 g/cm3 at 25 degrees Celsius, and the density of sea water is 1.025 g/cm3.

2.
Properties of the starting oil
Studies predict that burn residues will sink in sea water when the burned oils have a) an initial greater density than about 0.0865 g/cm3 (or API gravity less than about 32) or b) a weight percent distillation residue (at >1000 F) greater than 18.6%.  When these correlations are applied to 137 crude oils, 38% are predicted to sink in seawater, 20% may sink, and 42% will float.

3.
Thickness of the oil slick
Residues from burns of thick crude oil slicks are more likely to sink than residues from burns of thin slicks of the same crude oils, because higher-molecular weight compounds concentrate in the residue as the burn progresses.

4.
Efficiency of the burn
Factors affecting burn efficiency include original slick thickness, degree of emulsification and weathering, areal coverage of the flame, wind speed, and wave choppiness.  For efficient burns, removal efficiencies are expected the exceed 90% of the collected and ignited oil.  Rules of thumb for predicting residue thickness are:

-
Unemulsified crude oil up to 10-20mm thick, residue will be about 1mm thick.

-
Thicker slicks result in thicker residues (up to 3-6mm thick).

-
Emulsified oils can produce much thicker residues.

-
Light/medium refined products, the residue will be about 1mm thick, regardless of slick thickness.

Burn residues sink only after cooling.  Models of cooling rates predict that ambient water temperature will be reached in less than five minutes for 3mm-thick residues, and in 20-30 minutes for 7mm-thick residues.

Attachment 2.  Emission rates from the NOBE test burns and other known sources.
Substance
Average Emission Factor for NOBE (g/kg, fuel burned)
Emission Rate (kg/hr)
Comparable Emissions from Other Known Sources

C02
2,800
75,600
approx. 2-acre slash burn

CO
17.5
470
approx. 0.la slash burn or ~1,400 wood stoves

S02
-15
405
7400 kg/hr. (avg. coal-fired power plant)

Total smoke particle
150
4,050
approx. 9-acre slash burn or ~58,000 wood stoves

Sub-3.5 micro-meter smoke particle
3
3,050
approx. 9-acre slash burn

Sub-3.5 micro-meter soot
55
1,480
approx. 38-acre slash burn

PAHs
0.04
1.1
Approx. 7-acre slash burn or ~1,800 wood stoves

REGION IV INLAND ISB EVALUATION

AND RESPONSE CHECKLIST
STEP 1: EVALUATING THE NEED FOR BURNING
Nature, Size, and Type of Product Spilled
A.  Name of incident:

B.  Date and time of incident:

C.  Type of Incident:     Grounding

        Transfer Operations

        Explosion

        Vehicle Accident

        Blowout

        Pipeline

        Other

D.  Did source burn? Yes     No    
    Is source still burning? Yes     No    
E.  Spill location:

F.  Distance and direction to nearest human use areas:                 

    (i.e., schools, hosipitals, recreation areas, surface water intakes,            public wells, etc.)

G.  Product(s) released:      Heavy Crude


      


      Bunker C/#6 fuel oil 

      Medium crude

      Diesel/#2 fuel oil 

      Jet fuels/gasoline

      Other

H.  Estimated volume of released product:          gals          bbls

I.  Estimated volume of product potentially released:          gals

         bbls

J.  Release status:     Continuous     Intermittent

    One time only, now stopped? Yes     No    
    If continuous or intermittent, specify rate of release: 

             gals/bbls per hour

K.  Estimated surface area covered:           acres/sqft

Weather:  Current and Forecasted
A.  Current Weather:      Clear 

        Partly Cloudy 

        Overcast

              Rain/Snow/Fog 

        Inversion

    24-hour projection:

    48-hour projection:

B.  Wind speed and direction are generally looked at three levels.  Surface (measured at the site); 20 foot (these are usually the forecasted winds); and the transport winds.  The transport winds determine where and how fast the smoke will go.  These winds are generally given by the state forestry agency in the daily prescribed fire or smoke management forecast.  Transport wind speed, direction and mixing height are critical components.

  





Surface
Forecasted
   Transport


Current Wind Speed (mph):                                              
Direction (from):                                                      
24-hour projection (mph):                                              
Direction (from):                                                      
48-hour projection (mph):                                              
Direction (from):                                                      
Evaluation of Response Operations
A.  Considering spill size, forecasted weather and trajectories, amount of          available equipment, is there time to deploy mechanical recovery 
            equipment? Yes     No    
B.  Considering spill size, forecasted weather and trajectories, amount of          available equipment, is there time to conduct burning operations?

    Yes     No    
C.  Why is in-situ burning necessary?(check all that apply)

   
To remove oil to prevent it’s spread to sensitive sites or over large areas.

   
To reduce the generation of oily wastes, especially where transportation or disposal options are limited.

   
Access to the site is limited by shallow water, soft substrates, thick vegetation, or the remoteness of the location.

   
Other removal methods have lost effectiveness or have become too intrusive.

   
Other (specify):

STEP 2: BURNING FEASIBILITY CHECKLIST
Weather and Oil Conditions
A.  Are weather conditions acceptable to conduct burn operations?

    Yes     No    
B.  Visibility: Sufficient to see oil, containment systems, and suitable for        aerial overflight for burn observation? Yes     No    
C.  Oil Condition:  1. Fresh oil,< 2-3 days exposure. Yes     No    
  2. >2-3 mm, (0.1 inch) thickness. Yes     No    
Habitats Impacted and Resources at Risk
A.  Local public health official/agency notified and consulted?

    Yes     No    
    Name:

    Address:

    Phone:

B.  Land Owner/Manager (federal/tribal/state/private) notified and consulted? 

    Yes     No    
    Name:

    Address:

    Phone:

C.  Local Fire Management Officer/Fire Ecologist/State Forestry Commission          consulted? Yes     No    
    Name/Agency:

    Address:

    Phone:

D.  Historic Property Specialist pursuant to the Programmatic Agreement on      Protection of Historic      Properties During Emergency Response      contacted?  Yes     No    
    Name:

    Address:

    Phone:

E.  State Natural Resource Agency notified and consulted? Yes     No    
    Name/Agency:

    Address:

    Phone:

F.  Federal Natural Resource Trustees notified and consulted

    Department of the Interior

    Tennessee Valley Authority

    U.S. Forest Service

    Department of Energy

    Department of Defense

    National Aeronautic and Space Administration

    National Oceanic and Atmospheric Administration/Dept of Commerce

    Other:

G.  Native American interests present? Yes     No     Unknown    
    Tribal contact:

    Name:

    Address:

    Phone:

    Bureau of Indian Affairs contact:

    Name:

    Address:

    Phone:

H.  Surface water intakes and wells (public and private): Yes     No    
I.  Habitat Type(s) Impacted:

    Southern cordgrass prairie

    Palmetto prairie

    Cypress savanna

    Wetlands

    Estuarine

    Riverine

    Lacustrine

    Palustrine

    Agricultural lands

    Other (specify):

J.  Seasonal concerns: Yes     No    

    Comments:

K.  Biological Resources Present:

    (Describe significant issues such as large concentrations, breeding             activities, rookeries, designated critical habitat, etc.)

    1.      T&E Species, including plants (list):

    2.      Mammals




    3.      Waterfowl

    4.      Wading Birds

    5.      Diving Birds

    6.      Shore Birds

    7.      Raptors

    8.      Fish

    9.      Reptiles

   10.      Amphibians

   11.      Other

   12.      Comments/Attachments (i.e., ESI Maps)

L.  Natural Areas (list)

    1.      National Park:

    2.      National Wildlife Refuge:

    3.      National Forest:

    4.      State Park:

    5.      State Wildlife Area:

    6.      Other Natural Areas:

    7.      Comments

M.  Historic, Cultural, and Archeological Resources

    Unknown

    Not Present

    Present

Equipment & Personnel
A.  Has the burn area been isolated (e.g., by fire breaks)? Yes     No    
    Is there an approved site safety plan in place? Yes     No    
    Have local fire and police departments been notified? Yes     No    
B.  Are the appropriate fire fighting gear and personnel on-scene? 

    Yes     No    
C.  Is aircraft for ignition and aerial observation required? 

    Yes     No    
    If yes, are they available? Yes     No     (Flight requirements: daylight       hours; visibility >1 mile; ceiling >500 feet, FAA certified for helitorch)

D.  Ignition System:  1.  Available? Yes     No    
    2.  Type/method to be-used?                             
    3.  Burn Promoters? Yes     No    
E.  Personnel trained, equipped with safety gear, & covered by site safety          plan? Yes     No    
F.  Communications System to communicate with aircraft and fire fighters            available and working? Yes     No    
G.  Is access to the site restricted to response personnel only? Yes     No    
Proposed Burn Plan
A.  Proposed burning strategy (circle appropriate responses)

    1.  Ignition away from source after containment

    2.  Immediate ignition at or near source

    3.  Ignition of uncontained slick(s) at a safe distance

B.  Estimated amount of oil to be burned: surface area          sq ft

    volume          gal/bbl

C.  Estimated duration of burn in minutes:        
D.  Are simultaneous burns planned? Yes     No     If yes how many?      
E.  Are sequential or repeat burns planned (not simultaneous)? Yes     No    
F.  Method for terminating the burn:                                          
G.  Proposed method for ignition:                                             
H.  Ability to collect burned oil residue: Yes     No    
I.  Estimated smoke plume trajectory (miles):        
J.  Monitoring protocols contained in SMART will be applied as appropriate.         Is additional monitoring required? Yes     No      If yes, attach             additional monitoring needs and specify responsible agency.


STEP 3: IS BURNING ACCEPTABLE?
Evaluation of Anticipated Emissions
A.  Using an appropriate chart, plot and calculate the following locations          and distances:

    1. Location of proposed burn in reference to source.

    2. If on water, location of proposed burn in reference to nearest 
               ignitable oil slick.

    3. Location of proposed burn in reference to nearby human habitation/use 
 areas,(e.g. towns, recreational use areas, airports/strips, roads, day          care centers, schools, hospitals, etc.).

B.  Populations of special concern:

    1. Schools      
    2. Hospitals      
    3. Retirement communities      
    4. Nursing/convalescence homes      
    5. Day care centers      
    6. Other      
C.  Determine the following:

    1. Distance between proposed burn and spill source          (miles)

    2. Distance between burn and human habitation/use area          (miles)

    3. Surface area of the proposed burn or burns          sqft (approx.)

    4. Will impairment of visibility affect airports and/or highways?

 Yes     No    
D.  Can burning be conducted in a controlled fashion? Yes     No    
    Explain measures to reduce and/or control secondary fires.

E.  Using a distance of miles with the forecasted wind and transport wind           direction, plot the estimated smoke plume with particulate concentration        >150 ug/m3.

F.  Are additional pollutants of concern present in the smoke plum?

    Yes     No     If yes, what are the projected concentrations to human           habitation areas?  Consultation with local air and health authorities may       be necessary.

G.  Will the anticipated smoke plume disperse before reaching populated areas?      Yes     No    
Determination of Acceptability
A.  Does the estimated smoke plume potentially impact a populated area with particulate         concentrations averaged over one hour exceeding 150 ug/m3? Yes     No    
If No, Burning is Acceptable, proceed to Step 4.
 
If Yes, continue with B. 

B.  Can the impacted population be temporarily relocated prior to burn?

    Yes     No    
If Yes, initiate warning or evacuation and authorize burning AFTER population is protected, proceed to Step 4. If No. do NOT authorize burning!

STEP 4: CONTROLS & CONDITIONS
Operational Controls, Required for All Burns
A.  Forecasted weather, winds and atmospheric stability class obtained?

    Yes     No   
B.  A trial burn may be necessary to observe and confirm anticipated smoke          plume behavior.  Trial burns must have RRT approval.

C.  Safe downwind distance validated, or expanded if winds are inconsistent         with anticipated forecast? Yes     No    
D.  Burn extinguishing measures in place and available? Yes     No    
Public Notifications
Public notification (e.g. radio broadcast to public, safety zone broadcast to mariners, road closure, etc.) implemented? Yes     No    
Unified Command Request to the RRT For In-situ Burning
Additional conditions that apply: Yes     (Attached) No    
Signature of Federal On-Scene Coordinator


Printed Name

Signature of State On-Scene Coordinator


Printed Name

Does Land Owner/Manager Concur?  Yes      No    
Signature of Land Owner/Manager



Printed Name

RRT Decision Regarding In-situ Burning
A.      Do not conduct in-situ burn

B.      In-situ burning may be conducted pursuant to attached conditions

C.      In-situ burning may be conducted as requested in Step #3

Signature of EPA Co-Chair




Printed Name

Signature of USCG Co-Chair




Printed Name

Signature of DOI Representative



Printed Name

Signature of Affected State(s)



Printed Name

Signature of Other Federal Trustee(s)


Printed Name

Signature of Tribal Representative



Printed Name
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