Tutorial C

How to Use IFTDSS to Prepare a
Prescribed Burn Plan

Using the Red Bull Prescribed Burn Plan as an example




Overview

Note: Before continuing with this
This tutorial covers the following topics: tutorial, we recommend that you
review Tutorial B: How to use hazard
analysis tools in the IFTDSS for
prescribed fire planning.

= Setting up a project in IFTDSS.

= Creating and filling in the burn plan template.
= Establishing burn objectives and environmental thresholds.

= Using the Prescribed Burn Planning workflow to perform the following tasks:

* Describe what modules can be used for specific burn plan elements.
e Model minimum and maximum fire behavior and effects inside the burn unit.
e Model worst-case fire behavior and effects outside the burn unit.

* Download the inputs and output variables needed for the burn plan document.

= Generating the burn plan as a Microsoft Word document and customizing the plan.

* Filling in the appendices with maps and modeling data.


../05-Hazard-Analysis/HA_Tutorial_Rx_Planning.pdf
../05-Hazard-Analysis/HA_Tutorial_Rx_Planning.pdf
../05-Hazard-Analysis/HA_Tutorial_Rx_Planning.pdf

Introduction

The Prescribed Burn Plan Interagency Prescribed Fire

Planning and Implementation Procedures Guide

= s a site-specific implementation document

= jsalegal document that provides the Agency
Administration the information needed to
approve the plan

= provides the Prescribed Fire Burn Boss with all
the information needed to implement the |
prescribed fire e

Prescribed fire projects must be implemented
in compliance with the written plan

(U.S. Department of Agriculture and U.S. Department of
the Interior [2008] Interagency Prescribed Fire Planning
and Implementation Procedures Guide, p. 19. Citations

July 2008

for this guide will be in this form: USDA and U.S. DO,

2008.) .
Note: The main reference glossary for the Interagency

Prescribed Fire Planning and Implementation Procedures
Guide (IPFRG) is the National Wildfire Coordinating Group
(NWCG) Glossary.
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Introduction

The tools provided under the IFTDSS
prescribed burn planning workflow aid
fuels treatment planners and prescribed
fire planners in assessing fire behavior
and effects for varying fuel and
environmental conditions.

IFTDSS also contains tools for preparing
and generating a burn plan document
that is based on the guidelines in the

® |nteragency Prescribed Fire Planning and
Implementation Procedures Reference
Guide (USDA and U.S. DOI, 2008)

= RX-341 Prescribed Fire Plan Preparation
course. In this tutorial, we follow along
with the Red Bull Prescribed Burn Plan
example given in that course.

Using the tools in IFTDSS, you can

Model fire behavior and fire effects for
different fuel models and environmental
scenarios.

Create a prescribed burn plan; as part of
your planning process, you can save a
Word file from IFTDSS that has a number
of elements filled in from your model
runs.

Important: Microsoft Word 2007 or later, or
Word 2003 with the Microsoft Office
Compatibility Pack, is required to open the
burn plan document. You can download the
compatibility pack at Microsoft.com.



http://www.microsoft.com/download/en/details.aspx?id=3
http://www.microsoft.com/download/en/details.aspx?id=3

Tutorial Objectives

This tutorial
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provides users with the skills and tools needed
to prepare a prescribed burn planin
accordance with agency policy and guidelines.

is based on the 21 required elements of a
prescribed burn plan identified in the
Interagency Prescribed Fire Planning and
Implementation Procedures Reference Guide
(USDA and U.S. DOI, 2008) .

describes what is minimally acceptable for
prescribed fire planning and implementation.

uses the example burn plan in the RX-341
Prescribed Fire Plan Preparation course (Red
Bull Prescribed Burn Plan).

Note: Agencies may choose to provide more
restrictive standards and policy direction, but
must adhere to the minimums described in
the IPFRG (USDA and U.S. DOI, 2008, p. 7).

Element 1: Signature Page

Element 2, Part 1: Agency Administrator Go/No-Go Pre-Ignition Approval Checklist
Element 2, Part 2: Prescribed Fire GO/NO-GO Checklist

Element 3: Complexity Analysis Summary

Element 4: Description of Prescribed Fire Area

Element 5: Objectives

Element 6: Funding
Element 7: Prescription

Element 8: Scheduling

Element 9: Pre-Burn Consideration and Weather
Element 10: Briefing Checklist

Element 11: Organization and Equipment

Element 12: Communication

Element 13: Public and Personnel Safety, Medical
Element 14: Test Fire

Element 15: Ignition Plan

Element 16: Helding Plan

Element 17: Contingency Plan

Element 18: Wildfire Conversion

Element 19: Smoke Management and Air Quality
Element 20: Monitoring

Element 21: Post-Burn Activities

Appendices




Getting Started

Begin by creating a new project.

= After creating a new project, you will see the Create
new run page.

= The next step is to acquire LANDFIRE data, so we are
going to navigate away from this page.

Access the Data tab.

ﬁ Home 2, collaborate L Projects

Red Bull

Create New Project

Project Hame
Red Bull
Description

BIA Crow Creek LAgency

-Burn Plan

Buffale County, South Dakcota

-Fire Behavicr and Effects Mcdeling

B About @ Help ® Feedback E Log O

Logged in as Tecu

—

\‘ y ° Created project "Red Bull"

Choose the type of run you would like to create:

Start »

) By IFTDSS Workflows

[/ By Model Developer(s)

. All Available Models in IFTDSS

n Back

The software modeling tools available in
IFTDSS are grouped in three ways: 1) by
IFTDSS workflow, 2) by model
developer(s), and 3) by all models
available in IFTDSS. The IFTDSS
workflows provide tools for prescribed
burn planning and assessing fire hazard.
The Model Developer(s) directory provides
tools organized by the science teams that
developed the models, the model type,
and the outpuls produced. The directory
containing all models within IFTDSS
provides access to all of the models
available organized by the model type.
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Getting Started

Now, we will acquire data

from LANDFIRE.
Choose Acquire Data from LANDFIRE.

IFTDSS

Show entries

. Project '/ Creation Date Status

FI About (7 Help E Feedback £l Log Dut
Home # Collaborate | Projects i} Data Logged in as Tecuya
&y T
Saved Data Sets & Help

i) Upload New Data Set

& Acavire Data from LanDFRE |

Actions

Mo data available in table

Filters:

@l [=]

Showing 0 to 0 of 0 entries

First] Provious ] toxt ] Last
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Selecting a Data Set Area

IFTDSS P About @ Help B Feedback i LogOut

{a} Home R, Collaborate { Projects ) Data Logged in as Tecuya

Navigate to your desired
location by using one of these

. Select Data Set Area
three options: -

Name of data set

North C Define the area for your LANDFIRE data set by using the
latitude and longitude coordinate boxes to the left or by

i i i 49.0
Using the navigation tools adloctng evaccnvnlhie oo bow:loonc il yors
download to an area of 30km x 30km (approximately one

|Ocat6d in the tOp |Eft 66.0 million 30-meter grid cells)
portion of the map. g

Using the mouse. Click and — =
O Vb, 1

drag to move; double-click
to zoom in.

@ Entering coordinates.

Tip: For this example, the
coordinates are

* North: 44.0575942
e East: -99.4283515
* South: 44.0528583
* West: -99.4345037 Note: your region may have shifted due to a coordinate system transformaton.
[[Back | Acauire ]
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Selecting a Data Set Area

Choose Acquire to import LANDFIRE
data.

Tip: Select a large project area. By
creating a large project area, you can view
landscape data and model fire behavior
and effects inside and outside the burn
unit.

Maximum area: Acquisition of LANDFIRE
data is limited to 250,000 acres.
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Select Data Set Area

Name of data set North Define the area for your LANDFIRE data set by using the
: latitude and longitude coordinate boxes to the left or by
Red Bull Unit 44.0575942 3z
selecting an area on the map below. Please limit your
West East download to an area of 30km x 30km (approximately one
million 30-meter grid cells).
-99.4345037 -99.4283515
South
440528583

. - Selected area: 76.06 acres
© Navigate Map O Draw Box
-

Note: your region may have shifted due to a coordinate system transformation.




Defining the Project Area of Interest

After acquiring the IFTDSS Rl About @ Help ¥ Feodback [ Log Out

. g Home # Collaborate ‘i_; Projects i) Data Logged in as Tecuya
LANDFIRE data, click the —
PrOjeCts ta b . fu * Data successfully acquired from LANDFIRE.
Active Projects @ Help

| Create New Project

Choose the Project you Actwe
are Working in. Show ‘IDIE‘ entries Searn:h:_

. Project Hame # Runs Author Date Created Actions
Red Bull 0 Tecuya HMA2012 |_*: Edit ,I-'L,C\rchive X Delete
|n thIS example, we are Filters: (all) E‘ (all) E‘

Working in the REd BUII Showing 1 to 1 of 1 entries o
project that we previously

Vv

set up. Project Summary © on

Description | Edit Project Data and Area of Interest
H d f Bla Crow Creek Agency Buffalo County, South Diakota -Burn Plan -Fire SrarEreTerare e el Deen defined.
N eXt’ acq u I re ata or Behavior and Effects modeling Acguire Data for use in this Pruiec:]
. h . . Created: 01/13/2012 or

use In t |S pro’ect. Manually define the area of interest
Runs
. Run Name Run Group Pathway Date Created Actions

Mo data available in table
Filters: (@l [=] (@l =] (all) [=]
Create New Run

Project Data Sets
» Name / Creation Date Status Actions

10 Of 67 Mo data available in table
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Defining the Project Area of Interest

There are three ways to define the project area of interest. In this
example, we use the Copy an existing data set method.

Select the Red Bull Unit data set.

Choose Next.

Select a Data Set and an Area of Interest for your Project

Note that the data set you select will define the area of interest for your project.

Acquire data from LANDFIRE

2 Copy an existing data set: Red Bull Linit El

Upload a new data set

Note: Once you select a data set, the
— Project Area cannot be changed.

To change the Project Area, you must
create a new project.



Reviewing Spatial Landscape Data

Now that the project area is defined, review the landscape data for the project area.

At the bottom of the Project
Summary page, under the
Project Data section, select
Edit.

The Data Studio window
appears.

Note: Pop-up blockers must
be disabled in order to open
Data Studio. See Known
Issues in the help for other
notes on Data Studio.
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Project Summary

@ Help
Description =] Edit Project Area
BIA Crow Creek Agency Buffalo County, South Dakota -Burn Plan
-Fire Behavior and Effects Monitorin Southwest cormner
. 1’3 ooro ' g N Latitude: 44.0525601°
Lreated: P Z
Longitude: -99.4346766°
Mortheast corner
Latitude: 44 0578435°
Longitude: -99.4281761°
Total Area
68.05 Acres
275,400 m?
Coordinate System: Albers USGS
Resolution: X: 30.0 meters; Y: 30.0 meters
Import data from LANDFIRE
Runs
Run Name Run Group Pathway Date Created Actions
Mo data available in table
Filters: (ally [=] (ally [=] (aly [=]
Create Mew Run
Project Data
Name Creation Date Status igns
Red Bull Unit (copy) 01/10/2012 Ready ( Ij m))( Delete Ij Eename Copy
(an [+ S



../01-Front-Matter/KnownIssues.htm
../01-Front-Matter/KnownIssues.htm

Reviewing Spatial Landscape Data

Now you can review your spatial landscape data using the map in Data Studio. In this
example, you can see the project area classified by fuel model.

Re:lBullUmt(cow)Layers « ,:,, N 4}) 28 t@ 4@ ﬁ n ;a (3 Legend »
[z Base Layer .
=@ Imagery A Fuel Model
EIJ}TODO Map e s [ Fr2: Timber grass and understory
E]© street Map v [ Frz: Tall grass
(=) Overlays - M F1i4: Chaparnal
[Z][¥] pata Set Boundaries — [ Fis: Compact timber litter
=] canopy coverage B F1i9: Hardwood litter
=¥ Fuel Model ' [CINe1: Urtban/Developed
“ B NB3: Agricultural
=][Islope
=] | elevation
=[] Aspect
=] | canopy base height
=] | canopy bulk density
=]["TusAFederal Lands
‘
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Editing Spatial Landscape Data

After reviewing the data, several of the grid cells are labeled as FM8: Compact Timber

Litter. These cells should be changed to FM3: Tall Grass.

On the upper toolbar, click the Edit tool | > | and select the desired grid cell.

An Edit Data toolbox appears. From here, you can edit all input values. In this example,

FM3: Tall Grass is selected from the Fuel Model drop-down list.

Unadited Red Bull Layers
= ') Sase Layer

.‘J’é‘ magery

BE) Topo mo

D) svamtus
= _JCv:.r_a,s
-Du:a Se: Bouncaries
Cancpy base height
Elevation
Canopy haight
Canopy buk densty
Aspect
Canopy coverage
Fual Moge
Siope

o Y S O

5] ] ] ) ) ) ] O

USA Federal Lanas
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Edit Data D [3.5]

Ladtuce: 4405
Longituce: -9943
Cancoy baze height O
Bewtion 1414.04
Cancpy height 0

Cancpy Dusiccangty

sapact 207

Cancpy covers.

o >

[Save][asex][ Cancsl |

m" »

Fuel Model

FR2: TImber grazz and understory
B Fra3. Tall gras

W Fra0; Chapanal

B 3. Compact limber litle)

W Fr40: Hardws oz vmee

FIHEY UtbanDusulopud

W Agneulhiral




Editing Spatial Landscape Data

There are also cells labeled as FM8: Compact Timber Litter, which should be labeled as

FM2: Timber Grass and Understory or FM9: Hardwood Litter. These cells are edited one
at a time.

You can also edit the following landscape layers: canopy base height, canopy height,
canopy bulk density, canopy coverage, elevation, aspect, and slope.

BEFORE AFTER

Fuel Model

B Fraz: Timber grazs and undertory

Fuel Model

FM2: Timbet grass and understory
Wz Tall g
B Frea: Hardwood Ditter
DI NB1: Uiban/Developed
B B3 Agricultural
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Editing Spatial Landscape Data

In the example, we showed how grid cells can With Data StUd.'o’ youl_can also save
be edited one by one. There is also an the map as an image|da|.

Advanced Editing tool that you can use to S e e —
. . You have chosen to open

edit in query format so you can change N

multiple ce“S at Once. which is a: PNG Image (-1 bytes)

from: http://iftalpha.sonomatech.com

What should Firefox do with this file?

Advanced Edit ® Microsoft Office 2010 (default) -
At coordinates where: i i I
7] Do this automatically for files like this from now on.
=~ Canopy baze height = izequalto - meters
Fl--{add mare criteria) oK
Fuel Model
Mﬂd-lfv Values: [ FM2: Timber grass and understory
B FM3: Tall grass
B FM2: Hardwood litter
=~ Medify Canopy base height » by settingto - meters E:g; :;Tcn.:ﬁj.vjmped
tEl--{miodify more values)
[Submit] [ F{eset] [Can{:el]

Note: When you are done editing, choose
Save | & | and close the Data Studio window.
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Now that we have
defined, reviewed, and
edited our area of
interest, we will create
a hew run.

Choose Create New
Run.

17 of 67

Creating a New Run

IFTDSS

ﬁ About ®@ Help ¥ Feedback

BIA Crow Creek Agency Buffalo County, South Dakota -Burn Plan
-Fire Behavior and Effects Monitoring

Created: 01/10/2012

ﬁ Home 82 collaborate Ié Projects |J] Data Logged in as Tecuya
Red Bu“ Upload New Data Set
Project Summary @ Help
Description | Edit Project Area

Southwest comer:
Latitude: 44.0525601°
Longitude: -99.4346766°

Northeast corner:
Latitude: 44.0578435°
Longitude: -99.4281761°

Total Area:
68.05 Acres
275,400 m?

Coordinate System: Albers USGS
Resolution: X: 30.0 meters; Y: 30.0 meters;

Import data from LANDFIRE

Runs
/s Run Name Run Group Pathway Date Created Actions
No data available in table
Filters: (all) [=] (@l =] (@l [=]
Create New Run I
Project Data
2\ Name / Creation Date Status Actions
Red Bull Unit (copy) 01/10/2012 Ready [ Edit X Delete [Z] Rename [Z}| Copy
@l [+

7] Log Out




Creating a Burn Plan

The next step in creating a run is to choose the type of
run you would like to create. In this tutorial, we are
creating a burn plan, so that is the type we will choose.

To choose the type of run you would like to create, click
the following links:

By IFTDSS Workflows

|—) Prescribed Burn Planning

|—) Create a burn plan document

Tip: Open two windows (or tabs) in the browser. This
way you can view and fill out the burn plan template in
one window while conducting modeling in another
window.

Window (or tab) 1: Burn plan template

Window (or tab) 2: Fire behavior and effects modeling

Choose the type of run you would like to create:

Start »

-/ By IFTDSS Workflows

' By Model Developer(s)

~ All Available Models in IFTDSS

v

Choose the type of run you would like to create:

Start » By IFTDSS Workflows »

-/ Prescribed Burn Planning

-/ Hazard Analysis

Choose the type of run you would like to create:

Start » By IFTDSS Workflows » Prescribed Burn Planning »

~ Probability of Ignition
-~ Fire Behavior
-/ Fire Containment

-/ Fire Effects

o Create a burn plan document

!

Create Hew Run: Create a burn plan document

Run MName

Red Baull Buwrn Plan

Run Group

|Naxt|




Table of Contents and Navigation

This is the Table of
Contents for the burn
plan.

You can navigate from
element to element by
using any of the following:

The bar at the top of
the page.

The links located in
the Table of Contents.

@ The Next button.
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A Table of Contents Element 1: Signature Page Element 2, Part 1: Agency Administrator Go/No-Go Pre-Ilgnition Approval Chect

"y

Model Information

Red Bull Burn Plan - Create a burn plan document Help Tools

The bum plan document pathway was designed based on the Interagency Prescribed Fire Planning and Implementation Procedures Reference Guide
(IPFRG, 2008) and consists of 21 elementis {objectives, ignition plan, efc.). Each user interface screen in this pathway can be filled in and when
complete, can be downloaded as a Microsoft Word document. Once the bum plan is created and downloaded, the user can easily update and/r

customize all sections of the burm plan using Microsoft Word.
( B ) Element 1: Signature Page

Element 2. Part 1: Agency Administrator Go/No-Go Pre-lgnition Approval Checkyst
Element 2, Part 2: Prescribed Fire GO/MNO-GO Checklist
Element 3: Complexity Analysis Summary

Element 4: Description of Prescribed Fire Area

Element &: Objectives

Element 6: Funding

Element 7: Prescription

Element & Scheduling

Element 9: Pre-Burn Consideration and Weather
Element 10: Briefing Checklist

Element 11: Organization and Equipment

Element 12: Communication

Element 13: Public and Personnel Safety, Medical
Element 14: Test Fire

Element 15: Ignition Plan

Element 16: Holding Plan

Element 17: Contingency Plan

Element 18: Wildfire Conversion

Element 19: Smoke Management and Air Quality
Element 20: Monitoring

Element 21: Post-Burn Activities

endices

O=



Elements Overview

The 21 Elements in a burn plan range in complexity (see the Element Complexity table).

Element Complexity

Element Ranking Burn Plan Element

Easy complexity 1, 2,10, 12, 21
Low complexity 4,6, 8, 14, 19, 20
Medium complexity 5,9, 11, 13, 18
High complexity 2,7,15, 16, 17

Recreated from the RX-341 Prescribed Fire Plan
Preparation course, page 0.9.

Some Elements cannot be completed until after the burn plan is finished (Elements 1, 2,
3, and 10).

IFTDSS contains tools for modeling fire behavior and fire effects; these tools are useful
in obtaining information needed to address Elements 3, 4, 5, 7, 15, 16, 17, and 19.

The following pages step through each Element.



Modules and Burn Plan Elements

The matrix on this page shows which modules can be used for specific burn plan elements. Most
of the modules can be used for multiple elements. Refer back to this matrix when you are using
the prescribed burn planning tools and when you are making a burn plan.

CATEGORIES

®As implemented in BehavePlus Probability Data and
®As implemented in FCCS Fire Behavior Fire Effects Fire Containment of Ignition Mapping
Tools

‘As implemented in FlamMap
dAsimplemented in FOFEM

®As implemented in Consume

a
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o =facilitate in decision making — 8 - | = g ®
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e = outputs needed for burn plan o © & z S
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Element 3: Complexity Analysis Summary o o o o o o (¢} o o o o) o o o o
Element 4: Description of Prescribed Fire Area ° ° °
Element 5: Objectives (¢} o o o o o o o
Element 7: Prescription . ° o ° . o o o o o °
Element 15: Ignition Plan (¢}
Element 16: Holding Plan (¢} o o o o o o o o o
Element 17: Contingency Plan o o o o o o o o o o o
Element 19: Smoke Management and Air Quality ° °

Appendicies: Appendix A. Maps (Vicinity and Project) ° °




Signature Page
(Element 1)

Navigate to Element 1: Signature Page.

The following information must be included on the signature
page:

1. Administrative unit name.

2. Prescribed fire name.

3. At aminimum, three dated signatures are required:

* Prescribed Burn Plan Preparer
* Technical Reviewer

* Agency Administrator

4. Final determined complexity rating.

(USDA and U.S. DOI, 2008, p. 19)

Important: You can only save your work by choosing
Next — this will save your progress.

Red Bull Burn Plan. - Create a burn plan document

Administrative Unit(s)

BlA Crow Cresk Agency
Project Name

Crow Cresk
Burn Unit Name

Red Bu
Complexity Rating
Minimum Rx Burn Requirement
Prepared by
Prepared by Date
Technical Review by
Technical Review by Date
Concurrence
Concurrence Date
Concurrence
Concurrence Date

Approved by

Approved by Date

.ﬂ__] Generate Burn Plan

[ hoeset= |




Go/No-Go Checklists
(Element 2, Part 1 and Part 2)

Part 1 — Agency Administration Part 2 — Prescribed Fire

This checklist evaluates whether Prior to all ignition operations, the
compliance requirements, prescribed fire  Prescribed Fire Burn Boss will complete
plan elements, and internal and external and sign this checklist.

notification(s) have been completed.
For each day of active ignition on a

Expresses the Agency Administrator’s prescribed fire, a separate daily Go/No-
intent to implement the Prescribed Fire Go Checklist is required.
Plan.

(USDA and U.S. DOI, 2008, p. 19)

Note: The online burn plan template
Go/No-Go checkbox lists cannot be used
until after the burn plan is completed.
Once the burn plan is generated, a
Yes/No table replaces the checkbox list.



Complexity Analysis Summary
(Element 3 and Appendix C)

The purpose of the complexity rating The Summary Complexity Rating Rationale

process is to provide = will clearly justify the summary rating for
prescribed fire organization and Prescribed Fire

= assignment of a complexity rating of high, S Sees e

moderate, or low to the prescribed fire
= must identify those risks from the Complexity

* arelative ranking as to the overall Analysis (Appendix C) that are rated high and
complexity of a specific prescribed fire cannot be mitigated and will provide a
project for management and discussion of the risks associated
implementation personnel

Element Risk Potential Consequences  Technical Difficulty

* 3 process that can be used to identify e e Low Moserate Low
Prescribed Fire Plan elements or 7 NS S SRS TS [Modarte Moseate Mosersts
characteristics that may pose special e Msserie Maserie Moserte
problems or concerns o Mocerse = Moserate

Maoderate Moderate Lowr
The Prescribed Fire Complexity Rating 2. Managemen crganzatin Moderste ow Moceraie

Guide was developed to assist personnel |~ Moderate Moderate Low
in determining a relative complexity of | = == Mecerte

any single prescribed fire project ” = = =
o Moderate Moderate Moderate

[ipxt s/met Moderate Moderate Low

Interagenzy coordina ren Low Low Low

Bz Modzrats Moderate Low

#. Smeks manzgemen ' Lew Low Low

(USDA and U.S. DOI, 2008, p. 20)


http://www.nwcg.gov/pms/RxFire/complexity_analysis.pdf
http://www.nwcg.gov/pms/RxFire/complexity_analysis.pdf

Description of the Prescribed Fire Area
(Element 4 )

Physical Description

The physical description provides information on the
various physical aspects of the area where the
prescribed burn is to be made.

Location

Narrative description of the location of the prescribed fire
project, including a legal description, UTM and/or
latitude/longitude, county, and state.

Size

Area, in acres, of the prescribed fire project, with a
breakdown by prescribed fire unit and/or ownership if
applicable.

Topography

Identies the upper and lower range of elevation, slopes
(max/min/avg), and aspect(s).

Project Boundary

Defines the area where fire will be ignited and may be
allowed to burn.

Describes the physical, natural, and/or human made
boundaries .

Defines through maps; may include narratives .

(USDA and U.S. DOI, 2008, pp. 20 and 21)

Location

Buffalo County, South Dakota T107M, R72W, Sect
Location Size

Project size: 37 acres. Acres to be burned: 28
Topography

Elevation: Top: 1465 f£ft, Beottom: 1375 ft

Aspect: South

Slope ¥ (Average): 5% - upper (ncocrth side) flats, 40% -
south third, flat bottom - 50 ft awverage north of the
south project boundary

Project Boundary

The project boundary ia 37 acres lcoccated north of the
Mizscuri River, approximately .3 miles east of Gingway
housing, and approximately .2 miles west of East housing
{gee attached map). Socme porticns of the unit are
adjacent to resident properties and three structures are
within the burn unit, with cne being an abandconed,
dilapidated house. The unit is bordered by predominantly
U.5. Corpa of Engineers land to the scuth, with the
Misscuri Biwver to the scuth of that, private property to
the east, tribal lands to the northeast, private property
{cropland) to the north and nerthwest, with a 2.5 acre
home-site in the northweat corner of the project area and
predominately U.5. Corps of Engineers land on the west
border of the burn unit. The entire project area is
within the boundaries of the Crow Creek Beaervaticn on
Trikal lands.




Description of the Prescribed Fire Area
(Element 4 )

Vegetation/Fuels Description

* Describe the structure and composition of
the vegetation type(s) and fuel
characteristics.

* Describe the percent of the unit
composed of each vegetation type and
the corresponding fuel model(s).

* Identify conditions (fuels, slope, aspect) in
and adjacent to boundaries that may be a
potential threat for escaped fire.

Description of Unique Features

* List and discuss special features, hazards,
regulations, issues, constraints, etc.

(USDA and U.S. DOI, 2008, p. 21)

Onsite Fuels

Onsite fuels data: Fuel model 3 {owver 75%) and 1, with grass as the primary carrier,
and small inclusicns of hardwoods, characterized as a fuel model 3. Fuel model 3 best
represents fire behavicr inside of the burn unit. The burn site is deominated by
smooth brome, big bkluestem, and other native grasses. Coverage is continucous with
only mincr breaks.

0-1/4 in. 1-hour fuels: ~3 tons/acre

Fuel height: 3 ft.

Duff depth: % in.

Adjacent Fuels

Adjacent fuels data: Fuel models 1, 3 and 9, scattered aleong all the boundaries. On
the lower edge are 3cattered stands of hardwood tree species and narrow woocded draws
to the east and west, best described by fuel model 9. Fuel model 3 best represents
fire behavicr ocutside of the burn unict.

Unique Features

The burn unit has structures within it that will need tc be protected pricr to
burning. & dirt rcad accesses the structures from the middle of the north side of the
unit. & fence line runs in an east west directicn thru the middle of the prescribed
fire unit. Power poles, woeoden fence peles, and cold dump sites are areas that will ke
protected or excluded from the burn. Two archaeclogy sites are located alcong the eaat
boundary and north, middle flat that do not require any special protection, other
than to make sure that no eguipment driwves owver these sites.

Special Consideraticns: The cnly smoke receptors of concern are the homes within and
adjacent to the burn unit, adjacent communities and disbursed housing along nearby
roads. Rceording toe Fire Management, lecal authorities and residents, smocke i3 not a
concern with community members. Water scurces are numercus and cleose byr hydrants,
water at home-sites and the Missocuri Riwver.




Resource and Prescribed Fire Objectives (Element 5)

It is important to establish burn
objectives prior to fire behavior and
effects modeling.

Describe in clear, concise statements the
specific measureable resource and fire
objectives for your prescribed fire.

Objectives must be measurable and
guantifiable so prescription elements can
be developed to meet those objectives
and the success of the project can be
determined following implementation.

(USDA and U.S. DOI, 2008, p. 21)

Red Bull Objectives

In the Red Bull example, the objectives
fall under two categories:

* Resource Objectives

Reduce the risk of future wildland urban
interface fire from destroying
homes/structures or other special features.

* Prescribed Fire Objectives

Burn at least 90% of the target area.

Reduce the fine dead herbaceous fuel
loading by 90% or more immediately
following the completion of ignition.



Resource and Prescribed Fire Objectives (Element 5)

Here, the objectives from the Red Bull example have been entered in IFTDSS.

Resource Objectives

Reduce the risk of future wildland urban interface fire from destroying homes/structures or other =special featurs

Prescribed Fire Objectives

Burn at least 50% of the target area
Redure the fime dead herbacepus fuel loadimg by 50% or more ismediately following the completion of ignitieom

O

ﬁ_] Generate Burn Plan

Tip: Click and drag
the corner of the text
— box to modify the
size of the text box.

< Back MNext >
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Identify the funding source(s)
and estimated cost(s) of the
prescribed fire.

As shown here, some
prescribed burns are conducted
in phases; Element 6 can be
itemized by phase if desired.

(USDA and U.S. DOI, 2008, p. 21)
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Funding
(Element 6)

Red Bull Burn Plan. - Create a burn plan document

Prescribed Fire Phase

Administration
Plainning
Implementstion {Personns

Implementation {Equipmsn

Total of all estimated costs:

$3,455.00
ﬂ_] Generate Burn Plan

[ =Back || Met>

and estimated cost{s) of the prescribed fire. [temize by phase if desired

Cost

£240.00

$2150.00

Funding Source

WU Program

WUI Program

WUI Program

‘WUl Program




Environmental Prescription
(Element 7)

Prescription is defined as “the measurable criteria that define a range of conditions
during which a prescribed fire may be ignited and held as a prescribed fire.”

The burn plan environmental
prescription will describe
— arange of low to high limits for the

environmental (weather, topography,
fuels, etc.) parameters

— aset of “worst-case” parameters in
case of escape
* Hottest, driest, windiest prescription
limits
*  Most extreme environmental

conditions (slope, aspect)

(USDA and U.S. DOI, 2008, p. 21 and 22)

Now that the burn objectives are
established, we can create a range of
environmental parameters that will be
used when modeling potential fire
behavior and effects.

Each module has its own set of unique
environmental input parameters.

The next step is to navigate to Element
7: Prescription, in the “Create a burn
plan document” template.



Environmental Prescription
(Element 7)

Once you navigate to Element 7:
Prescription, fill in the
Environmental Prescription.

Now that the objectives
(Element 5) and Environmental
Prescription are established, we
can use the Prescribed Burn
Planning Workflow to model
potential fire behavior and
effects.

Note: Burning when all environmental
prescription variables are at or near the
prescription extremes will likely exceed
desired prescribed fire behavior
characteristics, and should be
considered out of the range of
conditions that meet the prescription
(USDA and U.S. DOI, 2008, p. 22).

Prescription - Environmental

Temperature

Relative Humidity

Mid-lame wind speed

Mid-lame wind direction

20-ft wind speed

20-ft wind direction

Cloud cover

Fuel shading

Aspect

Slope

1-hr fuel moisture

10-hr fuel moisture

100-hr fuel moisture

1000-hr sound fuel
moisture

Live woody fusl moisture

Live herbaceous fuel
moisture

Duff moisture

Soil moisture

KBDI (0 - 800)

Minimum Fire Behavior (Within
Unit)

50

70

3

MNortherly, NE - NW

75

Naortherly, NE - NW

100

100

South (180 degrees)

5

14

16

20

nfa

180

100

nfa

nfa

0

Maximum Fire Behavior (Within
Unit)

80

25

1

Mortherly, NE - NW

275

Mortherly, NE - NW

0

0

South (180 degrees)

nja

170

90

n/a

nja

500

Worst-Case Fire Behavior (Outside
Unit)

a0

25

15

MNortherly, NE - NW

375

Mortherly, NE - NW

0

0

South (180 degrees)

40

4

6

8

nfa

160

80

nfa

nfa

500




Fire Behavior Prescription
(Element 7)

There are several tools to choose from for fire behavior and effects modeling.

In this example, we use Surface fire behavior? and Crown scorch height? for our Fire
Behavior Prescription (Element 7).

?As implemented in BehavePlus
PAs implemented in FCCS

‘As implemented in FlamMap
das implemented in FOFEM

°As implemented in Consume
o =facilitate in decision making
® = outputs needed for burn plan

Fire Behavior

Fire Effects

Fire Containment

Probability
of Ignition

Data and
Mapping
Tools

c
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Element 4: Description of Prescribed Fire Area ° ° °
Element 5: Objectives o o o o o o o ¢} o
Element 7: Prescription ° ] . o o ° o (¢} ° ] o ° °
Element 15: Ignition Plan o
Element 16: Holding Plan o o o o o o o o o o
Element 17: Contingency Plan o o o o o o o o o o o o

Element 19: Smoke Management and Air Quality

Appendicies: Appendix A. Maps (Vicinity and Project)




Modeling Potential Fire Behavior and Effects

To start modeling potential
fire behavior and effects,
right-click on your Project link,
Red Bull, and select Open a
New Tab.
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IFTDSS ﬁ About @ Help ® Feedback
i T

8, collaborate Jé Projects L_J-] Data

Red Bull p Red Bull Burn Plan - Create a burn plan document

Logged in af

4 nding Element 7: Prescription

Element &: Scheduling

Element 9: Pre-Burn Consideration and Weather

rY

Model Information

Red Bull Burn Plan - Create a burn plan document

Prescription - Environmental

Minimum Fire Behavior (Within

Unit)
Temperature 50
Relative Humidity 70
Mid-flame wind speed 3

Mid-lame wind direction Northerly, NE - NW

20-ft wind speed 75

20-ft wind direction Northerly, NE - NW

Cloud cover 100

Fuel shading 100

Maximum Fire Behavior (Within

Unit)

80

25

11

MNortherly, NE - NW

275

MNortherly, NE - NW

]

Prescription is defined as the measurable criteria that define a range of conditions during which a prescribed fire may be ignited and held as
prescribed fire. Parameters are guantitative variables expressed as a range that result in acceptable fire behavior and smoke management. J
prescriptions may be needed for multiple fuel model conditions to address seasonal differences and/or types of ignition (IPFRG, 2008, pp. 2

Worst-Case Fire Behavior (

Unit)

80

25

15

MNortherly, NE - NW

375

MNortherly, NE - NW

0

Help




Now we are on the
Project Summary page.

Choose Create New Run.
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Create a New Ru

IFTDSS

ﬁ Home 2, collaborate lé Projects L]] Data

Red Bull

N

B About @ Help % Feedback

7] Log Out

Logged in as Tecuya

+ Create New Run

Upload New Data Set

Project Summary

@ Help

Description (] Edit
BIA Crow Creek Agency Buffalo County, South Dakota -Burn Plan
-Fire Behavior and Effects Monitoring
Created: 01/10/2012

Project Area

Southwest comer:
Latitude: 44.0525601°

Northeast corner:
Latitude: 44.0578435°

X | 20m | Total Area:
1000 ft 68.05 Acres
275,400 m?

Coordinate System: Albers USGS
Resolution: X: 30.0 meters; Y: 30.0 meters;

Longitude: -99.4346766°

Longitude: -99.4281761°

Import data from LANDFIRE

Runs
/v Run Name Run Group Pathway Date Created Actions
No data available in table
Filters: (@l [=] (@l [=] (al [=]
| Create New Run I
Project Data
.. Name '/ Creation Date Status Actions
Red Bull Unit (copy) 01/10/2012 Ready [Z] Edit X Delete [Z] Rename [Z}| Copy
@l [+




Prescribed Burn Planning Workflow

Start »

L By IFTDSS Workflows

L~ By Model Developer(s)

L~ All Available Models in IFTDSS

Choose the type of run you would like to create:

v

Choose the type of run you would like to create:

Start » By IFTDSS Workflows »

./ Prescribed Bum Planning

-/ Hazard Analysis

Choose the type of run you would like to create:

Start » By IFTDSS Workflows » Prescribed Burn Planning »

L~ Probability of Ignition

. Fire Behavior

. Fire Containment

. Fire Effects

Workflows: Prescribed Burn Planning

This workflow contains tools needed to model potential fire behavior

and effects for the burn plan document.

These tools also facilitate in the decision making for ignition, holding,
and contingency plans, as well as smoke management and air quality.

Follow the steps shown in the images, and choose Calculate

surface fire behavior (as implemented in BehavePlus).

Choose the type of run you would like to create:

O Calculate crown fire behavior (25 implemented in BehavePlus)

o Calculate fire behavior across a landscape (as implemented in
FlamMap)

O Calculate fire behavior for individual stands [(as implemented in
FlamMap)

o Create a burn plan document
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& Calculate surface fire behavior [as implemented in BehavePlus)

a Calculate surface fire behavior for FCC S fuelbeds (as implemented
in FCC5)

O Calculate surface fire behavior potentials for FCC5 fuelbeds (as
implemented in FCC5)

Predict surface fire behavior, size, and spread (as implemented in
BehavePlus)

Start ® By IFTDSS Workflows ® Presoibed Burn Planning P Fire Behavior

b

= b=havior
2 Dk

(= ]

1

T

=

—




Modeling Surface Fire Behavior
(Element 7)

Create New Run: Calculate surface fire behavior (as implemented in BehavePlus)

Run Name

Surface fire (min, max, worst-case)

Element 7

Tip: Give runs descriptive names so you
can more readily identify them later.

|Nex1|

\
Number of stands or simulations

3

Mext = . . . .
E— Tip: By choosing three simulations, you

can model the minimum, maximum, and
worst-case fire behavior in one run.
IFTDSS supports a maximum of 25
simulations.
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Modeling Surface Fire Behavior

Insert data from your

Environmental Prescription

(Element 7) into the
surface fire behavior
inputs.

Tip: Run surface fire behavior or
surface fire behavior for FCCS
fuelbeds before running the other
modules.

Some of the inputs for other
modules are outputs from Surface
fire behavior (e.g., the output
flame length from surface fire
behavior is needed as an input for
crown scorch height).
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(Element 7)

Surface fire (min, max, worst-case) - Calculate surface fire behavior (as implemented... Help Tools
Inputs
Parameter Unit [Simulation #1 Simulation #2 Simulation #3 ]
Fire Behavior Fuel Model [FM3: Tall grass [] [FM3: Tall grass [] [FM3:Tall grass [~
1-hr fuel moisture percent B ]
10-hr fuel moisture percent B ]
100-hr fuel moisture percent
Live herbaceous fuel moisture percent 100
Live woody fuel moisture percent
Midflame Wind Speed miles/hour
Wind Direction (from North) degrees
Stope
Aspect degees 0] b 1] b ]
Flanking Fire Direction [90 degrees [-] [00degrees [-] [90degrees [=
Elapsed Time hours
< T »
<Back Next > US Customary Units|2| Change Units




Modeling Surface Fire Behavior

Surface fire behavior reports
head, backing, and flanking fire
parameters.

Using the Export to Table link,
you can modify the outputs table
into Microsoft Excel format.

When you generate the burn
plan (see page 67), IFTDSS
creates the burn plan as a
Microsoft Word document. You
can paste the modified table into
the appendices of the Word
document.

38 of 67

(Element 7)
min, max, worst-case - Calculate surface fire behavior (as implemented in BehavePlus) Help Tools
Views  Outputs
Parameter Unit Simulation #1  Simulation #2  Simulation #3
;h: Head Fire Spread Rate 4l 322 85 595.35
king F d Rat 4 11
Flanking Fire Rty 7.49
t per unit bt 635, 42,42 235,
Head Fira F Intensit tu/ 455 439429
king Fire Fireline Int b/ it 4787 206 10088
b Fre Frcin lnt - The output flame
— length from surface
_ o e fire behavior is
. » 4 needed as an input
— — for crown scorch
o height.
king Fire u, degrees
Flanking Firz D
Head Fire Dist 41.8 322 85 585358
king F d Dist: 4.1
Flanking Fire Dist 7.48
Residence Time m
ctve Wind Speed -
&) Export Tsble (CSV]

U5 Customary Un L=;|I|

‘Change Units




Creating a New Run

Next, we want to predict crown scorch height.

Choose the Red Bull Project link to
return to the Project Summary page.

IFTDSS

ﬁ Home

2]
(3] pata
| Red Bull n!nin. max, worst-case - Calculate surface fire behavior (as implemented in BehavePlus)

#, collaborate Q Projects

Then choose Create New Run.

Create New Run
Upload New Data Set

Configure Inputs Outputs Run Summary

b

Maodel Information

min, max, worst-case - Calculate surface fire behavior (as implemented in BehaveFlus)

views  Outputs
Parameter Unit Simulation #1  Simulation #2  Sin
Table
Graph Head Fire Spread Rate chains/hour  41.81 323.05 595
Backing Fire Spread Rate chainsfhour  4.11 5.95 6.5
Flanking Fire Spread Rate chains/hour  7.49 11.69 13.
Surface heat per unit area Btu/ft 635.18 74242 835
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Project Summary

&# Help|
Description | Edit Project Area
Created: 01/10/2012
Southwest corner:
Latitude: 44.0526994°
Longitude: -99.43
Northeast corner:
Latitude: 44.0579827*
Longitude: -89.4279951°
Total Area
68.05 Acres
275,400 m*
Coordinate System: Albers USGS
Resolution: X: 30.0 meters; Y: 30.0 meters;
Import data from LANDFIRE
Runs
Run -
Run Group Pathway Date Created Actions
Name
min, max, . , z +
R Surface Fire Behavior Calculate surface fire behavior (as implemented in.. 01/10/2012 = Copy X Delete
worst-case 5
Red Bull Burn 21| Copy X Delete
Create a burn plan document 01/10/2012 0
Plan % Continue
Filters: (all) [«]  @mn [«] @ [+]

Create New Run




Prescribed Burn Planning Workflow

Choose the type of run you would like to create:

Start »

L/ By IFTDSS Workflows

L/ By Model Developer(s)

./ All Available Models in IFTDSS

v

Choose the type of run you would like to create:

Start » By IFTDSS Workflows »

./ Prescribed Burn Planning

[/ Hazard Analysis

Choose the type of run you would like to create:
Start » By IFTDSS Workflows » Prescribed Burn Planning »
 Probability of Ignition

L Fire Behavior

L Fire Containment

L Fire Effects

i s Create a burn plan document

For this step, make the choices
shown to the left.

Then choose Predict crown scorch height (as implemented in
BehavePlus).

Choose the type of run you would like to create:

Start » By IFTDSS Workflows » Prescribed Burn Planning » Fire Effects »

o Calculate consumption and emissions (as implemented in FOFEM)
The fire effects tools can be used to

o Calculate natural fuels consumption (as implemented in Consume) calculate consumption, emissions, tres
mortality, and crown scorch height.
o Calculate natural fuels consumption, emissions, and heat release (as

implemented in Consume)

O catculate tree mortality (as implemented in FOFEM)
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O Predict crown scorch height (as implemented in BehavePlus

n Back




Modeling Crown Scorch Height

Create New Run: Predict crown scorch height (as implemented in BehavePlus)
Run Name
Scorch Height (min, max, worst-< Tip: Give runs descriptive names
un Grous so you can more readily identify
——— them later.
o= |
\
Number of stands or simulations
g
B Tip: By choosing nine simulations,

you can model the minimum,
maximum, and worst-case fire
behavior for head, flanking, and
backing fires in one run.
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Modeling Crown Scorch Height
(Element 7)

. . 5 hl t
Tip: In this example, we used FOrETRHE : o S o S o
Parameter Unit Simulation # Simulation #2 Simulation #3 Simulation #4 Simulatior
the flame length outputs from
. . 3.00 200 11.00 11.00
the surface fire behavior (as
implemented in BehavePlus) run 30.00 50.00 20.00 80.00
as the inputs of the crown scorch Flame Length it 775 267 3.51 2133 340 |
height (as implemented in ‘ m b
BehavePlus) run.
<« Back || Edit || Mt = | U5 Customary Un L=~|I|
Chamge Units
Export the crown scorch height
results to Microsoft Excel ,
format by USing the EXpOrt Scorch Height (min, max, worst-case) - Predict crown scorch height (as implemented in... Help
Table (CSV) link.
Views Parameter Unit Simulation #1 Simulation #2  Simulation #3  Simulation #4  Simulation #6  Simulation #6
Navigate to the Red Bull Burn Table Scorch Height #t 4215 7.39 12.00 246 84 472 10.10
Plan tab and fill in the Fire Srach g
Behavior prescription for =) Export Tavee ccsw)
Element 7.

Continue modeling fire
behavior and effects using the
previous steps.

42 of 67




1.

Fire Behavior Prescription
(Element 7)

Navigate to Element 7:
Prescription.

Fill in the Fire Behavior
Prescription.

If the burn unit is dominated
by more than one fuel model,
create multiple runs with
descriptive names.

There are multiple Fire
Behavior Prescriptions in the
burn plan for extra fuel
models.

Important: Choose Next
(at the bottom of the page)
to save your progress.

Prescription #1 - Fire Behavior Outputs

Minimum Fire Behavior (Within Unit) Maximum Fire Behavior (Within Unit} Worst-Case Fire Behavior (Outside Unit)

Fuel model Tall Grass - 3

Tall Grass-3 Tall Grass -3
Minimum Fire Minimum Fire Minimum Fire Maximum Fire Maximum Fire
Behavior (Head) Behavior (Backing) Behavior (Flanking) Behavior (Head) Behavior (Backing)
Flame 1774 267 285 2133 34
length
Rate of 41 22 411 473 32292 595
spread
Fireline (435 82 47.85 55.14 439524 8105
intensity
Spetting 15 0.09 0.1 0.97 027
distance
Scorch (45 47 739 833 246.84 472
height
4

Probability of
ignition

Reaction intensity

Heat per unit area

Minimum Fire Behavior (Within
Unit)

12.56

2481.15

63518

Maximum Fire Behavior (Within
Unit)

57.09

2900.07

74242

Worst-Case Fire Behavior (Outside
Unit)

75.28

3262.18

83512

Maxir
Behay

3.65

6.95

94.65

0.28

5.62

(Shown above is just the top section of this page.)



Modeling Considerations

Models are based on simplified assumptions, such as uniform fuel and
steady-state fire spread.

Rather than basing your burn plan prescription solely on modeling, the
USDA and U.S. DOI (2008) allows for the use of empirical evidence (historical
evidence or researched data) and judgment. These can be used to identify
or corroborate prescriptions.

Weaknesses in modeling can be overridden, but must be justified with
empirical evidence and/or verified actual fire behavior.

(USDA and U.S. DOI, 2008, p. 22)



Scheduling; Pre-burn Considerations and Weather; Briefing
(Elements 8, 9, and 10)

Scheduling

Identify the general ignition time frame(s)
(i.e., time of day, duration of ignition) or
season(s) and note any dates on which the
project may not be conducted.

Pre-burn Considerations and Weather

Describe the onsite and offsite actions
to be conducted and considerations to
be addressed prior to implementation.
Describe any fuel sampling and weather
data that may need to be obtained.

The plan will include a list of
organizations and individuals that are
notified prior to ignition, with contact
information for each organization and
individual.

Briefing

All assigned personnel must be briefed at the
beginning of each operational period to
ensure personnel safety.

Prescribed fire objectives and operations
must be clearly defined and understood.

The briefing checklist should list briefing
topics only, not re-state what is listed in the
Prescribed Fire Plan for that element.

The Prescribed Fire Burn Boss is to ensure
that any new personnel arriving at the
prescribed fire site receives a briefing prior to
assignment.

(USDA and U.S. DOI, 2008, pp. 22-23)



Organization and Equipment; Communication; Safety and Medical
(Elements 11, 12, and 13)

Organization and Equipment

Specify the minimum required
implementation organization needed to meet
the capabilities (line production rates, etc.) by
position, equipment, and the supplies
needed for all phases of the prescribed fire
until the fire is declared out.

Communication

Develop a communications plan specific
to the project's implementation to
address safety and tactical resource
management needs.

Public and Personnel Safety, Medical

Describe provisions to be made for public and
personnel safety. Identify and analyze the
safety hazards unique to the individual
prescribed fire project and specify personnel
safety and emergency procedures.

Identify and analyze the safety hazards
unique to the individual prescribed fire
project and specify personnel safety and
emergency procedures.

(USDA and U.S. DOI, 2008, pp. 23-24)



Test Fire and Ignition Plan
(Elements 14 and 15)

Test Fire Ignition Plan

Provisions for a test fire are required and Describe planned ignition operations.
results must be recorded. The test fire must
be ignited in a representative location and in
an area that can be easily controlled.

Maps showing proposed firing patterns may be
included.

Multiple prescriptions and ignition operations
may require identifying and developing multiple
ignition organizations.

The purpose of the test fire is to verify that
the prescribed fire behavior characteristics will
meet management objectives, and to

verify predicted smoke dispersion.

A combinatiom of flanking, backing and =trip head fires, a= directed by the Burn Bos= and/or Firing Boss=.
Technigques: On the flat areas of the burn, and depending on fire beharior of the backing fires, multiple =trip=s may
be lit, across slope and wphill, with =pacing to be determined by the Burn/Firing Boss, in order to ensure a wide
blark lime om the leeward =ide of the pha=ed mmits. If smltiple =trip head/backing strips are to be lit on the
south end of these units, then it isx critical to hold wp the ppzlope flanking fire strips until the mmltiple =trips
havre been completed.

Fequences: Fhasesr of ignition will be primarily dependent on wind conditions. The crder of implementation will be
=pecified by the Burn Box=. If weather and fuel conditioms are within prescriptiom, all five pha=e= may be ignited
in one day. Otherwi=e, they will be spread ocut until completed. Below i= an example description of igmition
=equences and patterns by phase, as=ming a north to northwesterly wind. (The=e may be altered at any time, in
con=ultation between the Burn Boss and Firing Boss)]: Other ignition sequences and pattberns by pha=e may be
identified on the implementation day dependent on wind conditions.

Devices

Hamheld drip torches.

Ignition 5taffing

Three igniters under the direct supervision of the Firing Boss, unless otherwi=e directed by the Bumn/Firing Boss.
Mo=t phazes only require twe igniters, =o ignigers will rotate as directed by the Firing Boss.

(USDA and U.S. DOI, 2008, p. 24)



Holding and Contingency Plans
(Elements 16 and 17)

Holding and contingency plans must be developed with the consideration of
the predicted fire behavior outside the project boundary(s).

Holding Plan: describes general procedures to be used for operations to
maintain the fire within the project area and meet the project objectives until
the fire is declared out (USDA and U.S. DOI, 2008, p. 24).

Contingency Plan: considers the possible but unlikely events and the actions
needed to mitigate those events (USDA and U.S. DOI, 2008, p. 25).

Fire behavior characteristics for fuel models within the maximum spotting
distance and/or adjacent to the project boundaries must be considered and
modeled.

These predictions must be modeled using the

= Hottest, driest, windiest prescription limits

= Most extreme environmental conditions (slope, aspect)

(USDA and U.S. DOI, 2008, p. 22)



Wildfire Conversion and Smoke Management and Air Quality
(Elements 18 and 19)

Wildfire Conversion

A prescribed fire must be declared a wildfire
by those identified in the burn plan when
that person(s) determines that the
contingency actions have failed or are likely
to fail and cannot be mitigated by the end of
the next burning period.

Describe the actions to be taken when a
prescribed fire is declared a wildfire. This
description is to include

=  Wildfire declaration
= |Cassighment

=  Notifications

Smoke Management and Air Quality

Described how the project will comply with
local community, county, state, tribal, and
federal air quality regulations.

Identify what permits, if any, need to be
obtained.

Identify smoke-sensitive sensors (population
centers, recreation areas, hospitals, airports,
schools, etc.).

Include modeling outputs and mitigation
strategies and techniques to reduce the
impacts of smoke production.

Tip: For more information on
smoke management, visit the
National Interagency Fire Center
website.

(USDA and U.S. DOI, 2008, pp. 25-26)


http://www.nifc.gov/smoke/
http://www.nifc.gov/smoke/

Monitoring and Post-burn Activity
(Elements 20 and 21)

Monitoring

Describe the monitoring that will be required
to ensure that Prescribed Fire Plan objectives
are met.

For the prescribed fire, at a minimum, specify
the weather (forecast and observed), fire
behavior and fuels information, and smoke
dispersal monitoring required during all
phases of the project and the procedures for
acquiring this information (including who and
when).

(USDA and U.S. DOI, 2008, pp. 25-26)

Post-burn Activity

Describe the post-burn activities that must be
completed.

These activities include
= The post-burn report
= Safety mitigation measures

=  Rehabilitation needs



Appendices

The following Appendices are
created once the Burn Plan is

generated and exported into a
Microsoft Word document:

4 Appendices Run Summary

Model Information

Red Bull Burn Plan. - Create a burn plan document

A. Maps

Note: The following Appendices will be created once the burn plan is generated into a Microsoft Word document:

B. Technical review checklist
A. Maps
. . B. Technical review checklist
C. Complexity analysis  Complexiy analysis
D. Agency-specific job hazard analysis

D. Agency-specific JOb hazard E. Fire behavior modeling documentation and/or empirical documentation

analysis |ﬂ|j Generate Burn Plan

E. Fire behavior modeling
documentation and/or empirical | <Back || Finish>>
documentation

(USDA and U.S. DOI, 2008, p. 27)
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Generating the Burn Plan

At the bottom of any Burn Plan page, choose Generate Burn Plan, then open the

document with Microsoft Word.

Model Information

(IPFRG, 2008) an

ol efe, can oe

mize all

custor
¥ Element 1
¥ Element 2
¥ Element 2
¥ Element 3
¥ Element 4
¥ Element 5
¥ Element &
¥ Element 7
¥ Element 8
¥ Element 9
¥ Element 10
“ Element 11
¥ Element 12
¥ Element 13
¥ Element 14
¥ Element 15
¥ Element 16
¥ Element 17
¥ Element 18
¥ Element 19
¥ Element 20
¥ Element 21
¥ Appendices

Table of Contents

Red Bull Burn Plan -

he bum plan document pathway wa.

sections of the b

Element 1: Signature Page

Create a burn plan document

5 designed based or
ists of 21 elem

oaded

d col
dow

nts (objectives, i
rosoft Word docur
1 using Microsoft Word.

o ol
ag a v

Signature Page

Part 1: Agency Administrator Go/No-Go Pre-Ignition Approval Checklist

Part 2: Prescribed Fire GO/NO-GO Checklist
Complexity Analysis Summary
Description of Prescribed Fire Area
Objectives
Funding
Prescription
Scheduling
Pre-Burn Consideration and
Briefing Checklist
Organization and Equipment
Communication
Public and Personnel Safety, Medical
Test Fire
Ignition Plan
Holding Plan
Contingency Plan
Wildfire Conversion
Smoke Management and Air Quality
Monitoring
Post-Bumn Activities

W

Weather

IE Generate Burn Plan

. Once the bum plan is creafed and dov

Element 2, Part 1: Agency Administrator Go/No-Go Pre-lgnition Approval Check b

filled

sily update and/or

a

aded, the user can ea:

Opening mburn_plan.docx

You have chosen to open
@J rxburn_plan.docx

which is & Microsoft Word Document

from:  http://iftdss.sonomatech.com

What should Firefox do with this file?

@ Openwith | Microsoft Word (default)

Sawve File

[] Do this automatically for files like this from now on.
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Customizing the Burn Plan

After downloading the burn plan into
a Microsoft Word document, you can
easily customize the burn plan.

You can fill out Elements in the online
burn plan template located within the
IFTDSS website, and/or after
generating the burn plan into a Word
document.

Click here for an example of a
generated and customized Red Bull

burn plan.

Note: The online burn plan template has
a 6,000-character limit per text box. If you
need more characters, generate the burn
plan into a Word document (which has no
character limit), and continue editing.

Burn Plan Template in IFTDSS

Red Bull Burn Plan. - Create a burn plan document

determined following implementation {IPFRG, 2008

Resource Objectives

= in clear, concise statements the specific measurable resource and fire objectives for this prescribed fire. Objectives will b

Beduce the risk of future wildland urban interface fire from destroying homes/structures or other special features

Prescribed Fire Objectives

Burn at least 504 of the tazget azea

Beduce the fine dead herbaceous fuel leoading by 50% or more immediately following the completion of ignition

ﬂ_] Generate Burn Flan

| <Back || Mext>

Generated Word Document

Element 5: Objectives

Project Name: Crow Creek
Element 5: Objectives

Burn Unit Name: Red Bull
Specific, Measurable, and Attainable Resource and Fire Objectives
Resource Objectives

special features.

Reduce the risk of future wildland urban interface fire from destroying homes/structures or other

Fire Objectives

a. Burn at least90% of the target area.
b. Reduce the fine dead herbaceous fuel loading by 90% or more immediately following the
completion of ignition.



Red_Bull_Generated_Plan.pdf
Red_Bull_Generated_Plan.pdf
Red_Bull_Generated_Plan.pdf
Red_Bull_Generated_Plan.pdf
Red_Bull_Generated_Plan.pdf

Maps
(Appendix A — Maps)

Map Requirements Vicinity Map
At a minimum, the plan will include a vicinity and Map scale will be such that the burn units can
project map. be located on the ground and in sufficient

detail to guide implementation.
The number of maps, map size and scale, legend, ? .

and level of detail should be appropriate for the Project Map

complexity of the project.
Identifies features in sufficient detail to guide

and assist in operational implementation of
the prescribed fire.

All maps will include the following standard map
elements

= Title
= Name of Preparer(s)

= Date

= North Arrow i
Note: in the generated burn plan, maps are

located in Appendix A.

= Scale
= |legend

The process of how to save a map image to

(USDA and U.S. DOI, 2008, p. 21) your local computer and how to edit a map in
the generated Burn Plan are discussed in the
following pages.



Appendices
(Appendix A — Maps)

The following pages show how to

Open Data Studio to view your
Project Area.

Save a map image to your local
computer.

Paste a map into the generated
burn plan in Microsoft Word.

Edit a Vicinity Map in Microsoft
Word.

For step-by-step instructions on how
to export maps to Google Earth for
advanced editing, refer to the
tutorial: How to use Hazard Analysis
tools in the IFTDSS for Prescribed Fire

Planning.



../05-Hazard-Analysis/HA_Tutorial_Rx_Planning.pdf
../05-Hazard-Analysis/HA_Tutorial_Rx_Planning.pdf
../05-Hazard-Analysis/HA_Tutorial_Rx_Planning.pdf

Appendices
(Appendix A — Maps)

Navigate back to your Red Bull IFTDSS

{3} Home 2 Collaborate

PrOJECt sumr.r‘ary page. TO do Red Bull 4 Red Bull Burn Plan - Create a burn plan document
SO, you can either @‘)
4 Appendices Run Summary
@ Click on the Red Bull link at the
top left of the page,

Model Information

or Red Bull Burn Plan - Create a burn plan document
AcceSS the PrOjeCtS tab and MNote: The following Appendices will be created once the burn plan is generated into a Microsoft Word document:
navigate to your project (in this A Maps

B. Technical review checklist
C. Complexity analysis
D. Agency-specific job hazard analyzis

example, Red Bull).

E. Fire behavior modeling documentation and/or empirical documentation

|E|j Generate Burn Plan

| <Back || Finish>>
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At the bottom of the Project
Summary page, under the

Project Data section, select
Edit.

The Data Studio window
appears.

Note: Pop-up blockers must be
disabled in order to open Data
Studio.
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Appendices
(Appendix A — Maps)

IFTDSS

F) About

@ Help

P Feedback e

BlA Crow Creek Agency Buffalo County, South Dakota -Burn Plan -Fire
Behavior and Effects Monitoring

Created: 01/10/2012

a Home W, Collaborate § Projects |1 Data Logged in as T¢
Create New Run
Red Bull .
Project Summary @ H
Description (] Edit Project Data and Area of Interest

Coordinate System: Albers USGS
Resolution: X: 30.0 meters; Y: 30.0 meters;

Upload New Data Set

Southwest corner:
Latitude: 44.0525601°
Longitude: -99.4346766°

Northeast corner:
Latitude: 44.0578435°
Longitude: -99.4281761°

Total Area:

68.05 Acres
275,400 m?

Import data from LANDFIRE

Filters:

(@l [+] (all)

Runs
Run Name Run Group Pathway Date Created Actions
Red Bull Burn Plan Create a burn plan document 01/10/2012 =1/ Copy X Delete

[+ (all) [+

Project Data Sets

Name Creation Date

Status

A

Red Bull Unit (copy) 01/10/2012

Ready

iQns
( L"_{@}Delete |#] Rename [Z3| Copy

@) [+] N—”




Save a Map Image
(Appendix A — Maps)

In Data Studio, you can save an image of your project area and the

surrounding area for your Vicinity Map. :
. In this example, we’ve

Red Bull Unit (copy) Layers ¢g¢ {irs i< 5 7’230
oS v ) selected the Street Map

% view.

To save the map, choose
Save Map Image | g |.

Fort
Thompson




Save a Map Image to Your Local Computer
(Appendix A — Maps)

When you choose Save Map Image, you can open

your image or save your image.

In this example, we are going to
save the image and then paste it
into our generated burn plan
document.

Opening map-image.png

You have chosen to open

¥] map-image.png
which is a PNG Image
from:  http://iftdss.sonomatech.com

What should Firefox do with this file?

Openwith | Microseft Office 2000 (default)

@ Save File

Do this autornatically for files like this from now on.

Cancel




Navigate to the Vicinity Map in the Generated Burn Plan
(Appendix A — Maps)

Tip: For easy navigation in Microsoft Word 2010, access the View tab and select Navigation Pane.

(wl| |l

o |

e

Red Bull Generated Burn Plan.docx [Compatibility Mode] - Microsoft Word

Open your generated burn
plan in Microsoft Word and
navigate to 1. Vicinity Map.
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Element 5: Objectives

Element 6 Funding
Element 7: Prescription
Element & Scheduling
Element9: Pre-burn Considerations ...
Element 10: Briefing
Element 11: Organization and Equip...
Element 12: Communication
Element 13: Public and Personnel Sa...
Element 14: Test Fire
Element 15: Ignition Plan
Element 16: Holding Plan
Element 17: Contingency Plan
Element 18: Wildfire Conversion =
Element 19: Smoke Management an...
Element 20: Monitaring
Element 21: Post-Burn Activities
Appendices

4 Apoandic s diao
1. Vicinity Map B
LHHH_]‘ TETECCIeE 3

Appendix B: Technical Reviewer Chec...

Appendix C: Complexity Analysis -
Appendix D: Agency-Specific Job Ha... )

Appendix E: Fire Behavior Modeling ... |

Home Insert Page Layout References Mailings Review Developer Add-Ins EndMNote ¥4
= = | Ruler (5] Cne Page
9 7 R [= === 4
[] Gridlines | * = ) lQTWQ Pages —J =
Print |Full 5Screen Web  OQutline  Draft Zoom 100% . Mew  Arrange Split Switch Macros
layout | Reading Layout Mavigation Pane =l Page Width | window Al Windows ~ -
Document Views oW Zoom Window Macros
Navigation VXE i e s e e S e D A
Search Document P~ Appendix A: Maps
ER--R = .-
= = i 1. Vicinity Map
Element 1: Signature Page
Element 2, Part1: Agency Administra... B
Element 2, Part 2: Prescribed Fire GO... . Name of Preparer(s): | EMB
Element 3: Complexity Analysis Sum... N Date: 111/12
Element 4 Description of the Prescri... -
) Project Name: Crow Creek
B Burn UnitName: Red Bull

<Insert Map Here>




Inserting a Saved Map Image into Word
(Appendix A — Maps)

Red Bull Generated Burn Plan.docx [Compatibility Mode] - Microsoft Word

TO insert a Saved map image h Home I Insert I Page Layout References Mailings Review View Developer Add-Ins EndMote X4

= =I5 =
: : & |1 HEP2dl « @ 2 = 28 H BEE4
Into a Mlcrosoft Word Cover Blank P Picture Ilp Shapes SmartArt Chart Screenshot | Hyperlink Bookmark Cross-reference | Header Footer  Page Text Quick WordArt

Page~ Page Br Art - - - - Mumber~ | Box~ Parts~ -
do e nt Pages ables llustrations Links Header & Footer
) Mavigation - I;U i [ ﬁ [ 1 ! : [ [ 4 ' 5
Search Document £ - |- Append|x A Maps

@ Highlight the <InsertMap | - = - . Vicinity Map

Element 1: Signature Page

Here> text . Teno s P 2 Apeng Adnnite . Name of Preparer{s): | EMB

Element 2, Part 2: Prescribed Fire GO...

Element 3: Complexity Analysis Sum... '_ Date: 1/11,{12

Element 4: Description of the Prescri...

@ Access the Insert tab and : proeiriame: | Sroncre

Burn Unit Name: Red Bull

select Picture. . : | :

(W] Insert Picture

E: @\:jvl <« chanwell » Desktop » Reb Bull - |$, | [ Search Reb Bull
@ Navigate to your saved s -
map image and select { L@E cinsert Map Here>

Insert- 3 ‘,m. Downloads

| Recent Places

i 3 Red Bull Vicinity
Map.pn

E = Libraries AL

3 Documents

E J“- Music

g =] Pictures

g E Videos

Elj

B o wzso

EIf

& 0s(C)

B €% DVD RW Drive (9 RX341
4 < GIS (GY) -
4 N
] File name:  Red Bull Vicinity Map.png [A” Pictures (*.emf;".wmf;" jpg;’ ']
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Drawing the Burn Unit Onto the Map

Resize the image to fit on the
Vicinity Map page.

Right-click on the map, select
Wrap Text, then select Behind
Text.

This makes it easier to move the
map around on the page.

Access the Insert tab and
choose Shapes.

Under Lines, select the
Scribble option.

Using the Scribble feature,
draw an outline of your burn
unit.

Zooming in will help you accurately

m Home Insert Page Layout References Mailings Review
— Y T,
= oGl @] 2 Ml =-
Cover Table Picture Clip | Shapes)Smartart Chart Screenshot
Fage v Art -
Pages Tables Ilustrations
Appendix A: Maps
1. Vicinity Map|
Name of Preparer(s): | EMB
Date: 1/11/12
Project Name: Crow Creek
Burn Unit Name: Red Bull 34
Fort
Thompson
909
47

draw the burn unit.




Editing and Labeling the Burn Unit

(Appendix A — Maps)
1. Right-click on your burn unit and select 3. Click on Shapes again and select a
Format Autoshape. callout shape.
2. Choose a red fill color and choose OK. 4. Use this shape to label your burn unit.

Appendix A: Maps

3 Vicinity Map

Name of Preparer(s): | EMB

Format AutoShape NMI Fort Date: 1/11/12
T —7—— ompson Project Name: Crow Creek
Colors and Lines Size | Layout | Picture ] Text Box | Alt Text
AN Burn Unit Name: Red Bull
o

W Red Bull Burn Unit




Appendices
(Appendix B — Technical Reviewer Checklist)

The technical reviewer

Ensures that prescribed burn plans meet
policies.

Ensures that the complexity analysis
accurately reflects the project(s).

Ensures that the prescription parameters
meet the resource and control objectives.

Ensures that the ignition, holding, and
contingency plans are consistent with the
predicted fire behavior.

Completes and signs the Technical Reviewer
Checklist and the Prescribed Burn Plan
Signature Page.

Appendix B: Technical Reviewer Checklist

Prescribed Fire Plan Elements

=
(=

Comments

Signature page

GOMNO-GO Checklists

Complexity Analysis Summary

Description of the Prescribed Fire Area

Objectives

see objective additions

Funding

Prescription

clarify gquestions in narrative

Scheduling

o e N o ] k] k) =

Pre-burn Considerations and'Weather

—
(=1

. Briefing

-
-y

. Organization and Equipment

clarify tender operation guestion

s
[

. Communication

e
[}

. Publicand Personnel Safety, Medical

—
=

. Test Fire

see clarification

e
m

. lgnition Plan

—
=1

. Holding Plan

see clarification

e
=

. Contingency Plan

iy
==}

. Wildfire Conversion

s
w

. Smoke Management and Air Quality

=)
[=1

. Monitoring

21.

Post-burn Activities

AppendixA: Maps

AppendixB. Technical Review Checklist

subjectto changes and answering comments —
plan signed by each tech reviewer

Appendix C. Complexity Analysis

AppendixD: Agency-SpecificJobHazard
Analysis

L2 L e R O O O e ) Rl B R R e ] s R e ] P

AppendixE: Fire Prediction Modeling Runs S

or Empirical Documentation

Other

=

Satisfactory U = Unsatisfactory

Recommended for Approval:

Technical Reviewer

Not Recommended for Approval:

Qualification and currency (Y/N) Date

O Approval is recommended subject to the completion of all requirements listed in the comments
section, or in the Prescribed Fire Plan.




Appendices
(Appendix C — Complexity Analysis)

The Complexity Analysis contains 14
elements with three factors to consider for
each element:

* Factor 1 is Risk: the probability an
adverse event will occur.

 Factor 2 is Potential

Consequences: the measure of
cost/result of an adverse event.

e Factor 3 is Technical Difficulty:
the skill needed to implement the
burn and deal with potential adverse
events.

Values are assigned for each of the factors:
low, moderate, or high.

Note: Refer to the Prescribed Fire
Complexity Rating System Guide for
more details.
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Appendix C: Complexity Analysis

Instructions: This worksheetiz designed to be used with the Prescribed Fire Complexity Rating
descriptors on Page 6 of the Prescribed Fire Complexity Rating System Guide.

1. Potential for Escape

Risk Rartionale

Preliminary Rating: Although holding forces have access around the entire umt, PI1s at
0% at the hot end of the prescription

Low Fg-’r

Final Rating: Ignition procedures won't create intense fire until adequate buffers

Moderate High

are in place. Grass fuels will not hold fire longer than the dav of
ignition Fire behavior calculations and procedures for ignition,
holding, mopup and patrol are outlined in the bum plan

Potential Consequences

Eationale

Preliminary Rating:

Low Moderare

Potential for multiple sumultaneous spot fires can propagate at
moderate rates of spread but can be held by skilled and prompt
holding actions. Contingency forces must be available on call-up
commensurate with local wildfire standards

Final Rating:

Low [ Moderard  High

Mow hnes and wet lines will be constructed around the burn wmit.
Fire control resources will be placed at key locations on and
adjacent to residennial property. Lookouts will be placed at key
locations to watch for slopovers and spot fires. Slow methodical
backfiring techniques will be used along all bum unit boundaries
to reduce the risk of escape. Engines wall patrol the area after
ignition to extinguish any remaining hot spots.

Technical Difficulry

Rartionale

Preliminary Rating:

Moderate  High

Holding operations will be supervised at the Single Resource Boss
level. The entire burn unit is accessible to holding resources. No
abnormal weather 15 anticipated and all key mlptenmﬁarim
personne] will be from the local area or from within the Great
Plains Region

Final Raring:

E Moderate  High

Ignition and holding procedures and organization are outlined m
the bum plan.

Tip: Back to Element 3



http://www.nwcg.gov/pms/RxFire/complexity_analysis.pdf
http://www.nwcg.gov/pms/RxFire/complexity_analysis.pdf

Appendices
(Appendix D — Agency-Specific Job Hazard Analysis)

A job hazard analysis is a technique
that focuses on job tasks as a way
to identify hazards before they
occur.

This analysis focuses on the
relationship between the worker,
the task, the tools, and the work
environment.

Ideally, after you identify

uncontrolled hazards, you will take
steps to eliminate or reduce those
hazards to an acceptable risk level.
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Appendix D:

JOB/ACTINITY:

Prescribed Burning

Agency-Specific Job Hazard Analysis

AGENCY NAME:

Crow Creek

JOB TITLE OF DATE PREPARED:

ANALYST:

Izn. Spec. 3/10/2004

Burn Boss Trainee Red Bull Prescribed Burn
TASK HAZARDS ABATEMENT ACTIONS

S
NAME OF RX-BURN:

NAME OF ANALYST:

Xrrxx Xxxuxxx

Vehicle travel to, on and
from the worksite.

Poor dring; mechanical malfanctions;
slippery road surfaces; soft shoulders;
usmnproved or parow roadways;
inclement weather, improper backing or
pazking; obstoucted visibality from
crocked roads, beavy vegetation, tune-
of-day or smoke

Dimve defensively. Use seat balts
and beadlights. Idennfy road
conditions prior to ravel and
during briefings. Post road
guazds. Mark hazards. Perform
pre-use wmspechons on all
vehicles Scout ahead to dennfy
wvehicle tumouts. Maintain
communication. Provide road
system maps. Use backers and
spotters. Leave keys m the
1gnition and park vehicles where
and how they are most easily
driven out 15 an emergency

Pre-burn briefing

Lack of communications; relustance to
azk quesnons

Conduct a thorough pre-bam
btnefing to clanfy safety
concarns, bum objectrves
posiifion dsignments and
responsibilines, expected weather
and fire behavior

Funetioning s qualified n
any position on a
prescnbed bum

Injary due to lack of experience and'or
quakifications

Emplayess must meet the
phiysical and quahfication
requrements for therr respective
posttiont 1t established in
Wildland and Presenbed Fire

Prepanng dnp torch fael

“Hot Mx" buns from mproper fuel
mixtane ratio of unwanted iEnitions;
Fusl-zatarated clothing from spalls.

Uze approved containers and pour
spouts. Mix and fill on the ground
i secure locations. Avosd fuel
contact with skin, clothing and
boots. Mix 4 parts duesel to 1 pant
gasolne. No smeling or cell
phooe use within 25 ft. of uxing
and foelmg arex




Appendices
(Appendix E— Documentation)

You can paste the exported
Microsoft Excel table(s) (see page
38) into the Word document in
Appendix E. Fire Behavior
Modeling Documentation or
Empirical Evidence.

Appendix E: Fire Behavior Modeling Documentation
or Empirical Documentation|

Table 1. Surface Fire Behavior (as implemented in BehavePlus) inputs and outputs

Fire Behavior

Parameters Minimum Maximum  Worst-Case Units

Head Fire Spread Rate 41.81 323.05 595.36 chains/hour
Backing Fire Spread Rate 411 5.95 6.59 chains/hour
Flanking Fire Spread Rate 749 11.69 13.03 chains/hour
Surface heat per unit area 635.18 742.42 835.12 Btu/ft"2
Head Fire Fireline Intensity 4RA.B9 43971 9115.31 Btu/ft/=
Backing Fire Fireline Intensity a47.87 21.04 100.86 Btu/ft/=
Flanking Fire Fireline Intensity B7.17 159.15 199.51 Btu/ft/=
Head Fire Flame Length 775 2133 2983 ft

E Backing Fire Flame Length 267 3.4 3.76 ft

o Flanking Fire Flame Length 351 4.63 5.14 ft

8 Reaction Intensity 248115 2800.07 326217 Btu/fft~2/min
Head Fire Spread Direction 110 110 113 degrees
Backing Fire Spread Direction 290 250 293 degrees
Flanking Fire Spread Direction 200 200 203 degrees
Head Fire Spread Distance 41.81 323.06 595.36 chains
Backing Fire Spread Distance 411 5.95 6.59 chains
Flanking Fire Spread Distance 749 11.69 13.03 chains
Residence Time 0.26 0.26 0.26 min
Effective Wind Speed 3o 11 15.22 miles/hour
Fire Behavior Fuel Model FM3: Tall grass FM3: Tall grass FM3: Tall grass
1-hr fuel moisture 14 B 4 percent
10-hr fuel moisture 16 B 6 percent
100-hr fuel moisture 20 10 B percent

- Live herbaceous fuel moisture 100 a0 B0 percent

= Live woody fuel moisture 180 170 160 percent

E‘ Midflame Wind Speed 3 11 15 miles/hour
Wind Direction (from Morth) 290 250 290 degrees
Slope 5 5 40 percent
Aspect Q 0 i} degrees
Flanking Fire Direction S0degrees 90 degrees o0 degrees
Elapzed Time 1 1 1 hours




