




   

                
                 

                 
      

              
               

              
          

              
               

                 
                  

                 
                  

                   
               
            

              
                
              

                   
              

                 
                   

                   
              

           

                            
       

 



















 

  

     

         

     

   

  

                            
       

 



  

     

   









                                                                                                                                           
 

                      
               

                  
              

 

               
                   

                    
                    
                   

                       
             

                     
              

                 
                

                 
                  

                  

      
       

known as a fire vector. The fire vector along the entire ridge top to the south of RP1 was northeast, based on 

an observation of several FPIs of protection, angle of char and foliage freezing on ponderosa needles. 
Examples of these FPIs are documented in the Photo Log as 0113, 0117, and 0119. Compare and Contrast 
photos of location specific FPIs are in the photo log as 0273 to 0274. 

Photo 0109: aspect SE, foliage freezing 
of ponderosa pine needles at RP 1 

3.) As I intersected FS 270 and continued south, the FPIs started shifting towards lower intensity lateral 
vectors. The crown torching became less frequent, and in many places along the base of ridges the fire was 

still actively backing downhill into very dry needle and leaf litter. This creeping of the fire, often with open 

flame lengths of less than 1’, was prevalent along the south side of the heel. The exceptions were the areas 

along FS 270 where suppression work had extinguished with water and/or hand line. Also along FS 270 were 

several slash piles on both east and west sides of the road. On the tops of each slash pile I observed significant 
uncompressed white ash, indicating that the unburned fuel (slash from a fuels reduction thinning) had 

reignited recently with the intense heat that swept through the area. I made a note to ask the area FMO about 
the dates of the slash pile burning, and subsequent checking of the piles for heat. 

4.) After rounding the southern heel of the fire, I followed the fire’s footprint to the northwest until 
intersecting with FS 10. Along the entire roadway were consistent backing FPIs, and active fire behavior with 

low intensity consumption into ground fuels. I sketched these indicators and walked the edge of the fire’s 

footprint northeast until arriving at my original starting location. The FPI’s along the northwest edge of the 

fire were also exclusively backing, and was consistent with the briefing I had received from the Ops Section 

DNR Wildland Fire Investigation Program - WFIR 





                                                                                                                                           
 

              
                     

                 
                     

               
                

               
                 

                     
                   

                  
                   

                 
                    

      

       
    

      
    

 

south side of the lightning ponderosa was significant white ash from complete consumption of heavy ground 

fuels. On the uphill and downwind side of the tree were very few FPIs, but the fire’s intensity around this zone 

of transition led to my hypothesis and eventual conclusion that the Cerro Pelado fire had already been burning 
at a level of high intensity when it reached this tree. Also, it had most likely been struck and killed by lightning 
some years previously as indicated by the higher degree of charring and consumption compared with nearby 
ponderosas still alive when the fire came through on April 22. 

Photo 0139, aspect NE, at RP 2, 
this ponderosa with spiral 
lightning scar was excluded as a 
potential source of ignition 

7.) I continued walking the path of advance to the southwest in a zig-zag pattern until the advancing indicators 

eventually narrowed to the tops of three small ridges. These ridges were separated from one another by two 

draws, or dry gullies. In each of the draws was a number of slash piles and ponderosa log decks that had 

burned recently. I sketched the location of each slash pile and marked each by GPS. With my fire tool, I 
excavated the surface of each slash pile for holdover heat down to approximately 12 inches. Only one slash 

pile contained heat below the surface. I continued to excavate the slash pile by hand and uncovered about 10 

shovels full of smoldering charcoal. When this material was exposed to the wind, it readily ignited and burned 

with open flame. I marked the location of this slash pile and continued with my evaluation of the FPIs to 

delineate a General Origin Area (GOA). 

DNR Wildland Fire Investigation Program - WFIR 



                                                                                                                                           
 

                     
                  

                        
                 

                   
                  

                
             

                     
                  

                     
        

 

                     
                  

                    
                 

              

      
        

8.) Because many of the slash piles were located at or near the bottom of the ridges, they were in locations 

conducive to fire spread into adjacent uphill fuels. Therefore, it was important to carefully walk around each 

slash pile and make note of the FPIs to see if any direct path of advance had come from the slash piles. With 

the daylight remaining, I excavated and documented eleven of the slash piles and found heat in three 

additional slash piles. Because the heat was within the top 12 inches of ash, dirt, and mixed char/wood, I could 

not determine if the remaining fuel from the RX burns in January and February had reignited from the Cerro 

Pelado fire, or had remained as holdover heat underground. In nearly all of the slash piles, recent disturbance, 
probably from fire crew hand tools, suggested that fire suppression resources had recently worked the piles 

for any remaining heat. By the time I arrived on April 28, it was impossible to tell if the slash piles had been 

worked before the Cerro Pelado fire started, or after. Interviews conducted between April 29 and May 7 

revealed that the slash piles in the GOA had been checked by fire crews as recently as April 20 and also during 
the fire suppression period of April 22 to April 28. 

Photo 0152, aspect NW, slash pile 
typical of the others in the area 

9.) The following day on April 30, I returned to the area of the slash piles to complete my walk into the path of 
advance in order to identify a General Origin Area (GOA). With advancing FPI’s of angle of char, protection, 
and freezing at the tops of each ridge, it became important to work each ridge separately in order to narrow 

down the path of advance. While walking up and down the ridges, still heading in a southwest direction 

overall, the FPI’s on the northern-most and southern-most ridges transitioned to lateral and backing fire 

DNR Wildland Fire Investigation Program - WFIR 



                                                                                                                                         

                
                     

                  
                       

                    
                

               
                

                  
    

            
           

             

indicators as I approached a depression where the ridges and draws seemed to converge. On the south and 

west sides of this low spot were steep slopes with significant backing down to the bottom of the hills. In the 

depression was at least an acre of unburnt forest litter and grasses that stood out like a sore thumb. In my 

experience, it is very rare to find so much unconsumed fuel in the middle of a large fire’s heel. I noticed on my 

GPS that I was almost exactly in the middle of the heel I had identified during the perimeter walk. At this 

location, I was approximately 1/4 mile from the northern, southern and western edges of the fire footprint. 
By pulling together the fact pattern of indicators and vectors I had accumulated so far, I could now 

hypothesize that I was very near the middle of a U-shaped macro-indicator. This shape formed from a 

combined influence of wind and topography on the available fuels to make a distinct U or V-shaped pattern 

when looking from above. 

Illustration of the U-shaped macro-indicator at Cerro Pelado fire. This Fire 
Pattern Indicator (FPI) occurs when wind, topography, and fuels come into 
alignment. In this case, to the NE during the first few hours of the incident. 

DNR Wildland Fire Investigation Program - WFIR 



                                                                                                                                           
 

                     
                 

                 
                

                       
              

 

                   
                    

                
                     

                  
                   

                   
             

      
     

    
    

10.) In order to narrow down the GOA, I began circling the area and re-sketching the FPIs in more detail, 
taking photographs of example FPIs as I went. While the northern and southern ridges contained significant 
backing indicators of angle of char (also known as a ‘barber chair’), the central ridge contained predominantly 

advance indicators with some backing towards the bottom of the ridge slopes. Using these backing indicators 

as a guide, I was able to narrow down the GOA to the area at the bottom of the central ridge. This identified 

GOA measured roughly 200 feet by 100 feet, or about 1/2 of an acre. 

Photo 0130, aspect NW, angle of 
char on ponderosa, located on 
northwest slope of ridge 
immediately north of GOA 

11.) Next, I started my investigation of the GOA with a clockwise perimeter walk while pin flagging the FPIs. 
My next goal in the investigation was to generate a smaller footprint of fire origin, known as a Specific Origin 

Area (SOA). During both the clockwise and counterclockwise perimeter walks I observed no evidence of a 

competent ignition source. The FPIs of advance were all located at the NE corner of the GOA, while the area 

to the southeast, south, and southwest of the GOA contained a large area of unburned fuel described in 

paragraph 8. This island of unburned fuel connected to road FS 10E1 which served as the main road access 

into the GOA. With immediate road access to the GOA and no other lightning trees nearby, I was especially 
observant for any human caused evidence of ignition, but none was found. 

DNR Wildland Fire Investigation Program - WFIR 



                                                                                                                                           
 

                    
                    

                   
                  

               

                
                     

                    
                 
                       
                         

                  
                   

      
      

     

12.) As I worked my way SW through the path of advance, I placed red pin flags to indicate FPIs of advance, 
yellow pin flags for lateral FPIs, and blue flags for backing indicators. A clear path of advance began to emerge 

that was about 50 feet wide and leading down-ridge. FPIs of protection, angle of char, sooting, staining, and 

cupping on low stumps provided detailed clues of the fire’s advance. These FPIs are documented in the Photo 

Log as 0274, 0275, 0276, 0278, 0280, 0283, 0287, 0288, 0289, 0292, 0295, 0296, 0332. 

Photo 0286, aspect SE, FPIs of 
protection and cupping typical on low 
stumps in the GOA 

13.) By following these vectors down-ridge, a smaller area of origin emerged as the advancing indicators 

narrowed to about 30 feet. Beyond this point, I could no longer narrow down the fire’s path of advance due 

to the area being disturbed by suppression work. From the disturbance of the ground, it appeared that one or 
more firefighters had worked the area with hand tools to excavate and extinguish heat and then construct 
hand line using this origin area as an anchor point. At the bottom of the ridge, I was able to sketch a Specific 

Origin Area (SOA) of about 30 feet by 25 feet. In the center of this SOA was the slash pile with heat that I had 

observed in paragraph 8 above. Before beginning a search of the SOA for FPIs and evidence, I photographed 

the area in detail. As I mentioned before, because the area had been worked recently by firefighters, the few 

DNR Wildland Fire Investigation Program - WFIR 





                                                                                                                                           
 

 

                  
                    

                   
                   

                 
                        

 

   
     
     
    

   

Photo 0235, aspect 
SW, view of the SOA 
from the center of the 
path of fire’s advance 
to the NE 

14.) After documenting the Specific Origin Area (SOA) by photographing and then removing the pin flags, I 
returned the next day, May 1, to follow the path of advance to the NE. I wanted to thoroughly scan the area 

for any other evidence of a competent ignition source, and map the path of the fire up and down the 

neighboring ridges. Once I reached an area in between FS 10DDB and FS 10DD, I observed a second lightning-
scarred tree in the path of advance. By analyzing the FPIs surrounding the lightning tree of protection and 

angle of char, I was able to confirm the fire’s path of advance both into the area from the west and then out to 

the east. 

DNR Wildland Fire Investigation Program - WFIR 



                                                                                                                                           
 

                     
                      

                     
                      

                      
                     
                        

                     
                 

                
                    

                
                  

          

     
        
       

   

Photo 0167, aspect N, lightning 
tree at the north end of the heel. 
This tree was also excluded as a 
potential ignition source. 

14.) Continuing to follow the path of advance, I came across FS 10DD and saw an electrical junction box on the 

west side of the road. It had sustained minimal damage from the fire, and I walked around the junction box to 

see if any FPIs showed the spread of fire from the box. Because this junction box had only sparse flashy 

ground fuels around it, there was no observable path of advance out of the box. This box was labeled on the 

side as “JBox4” and is documented in the photo log as photos 0253, 0254, and 0255. I marked the location by 

GPS and walked the path of advance for another 1/2 mile to confirm the fire’s advance vector out of the heel 
was east. I returned to my truck and drove the length of FS 10DD to see if any other junction boxes had signs 

of mechanical or electrical failure that could become a source of ignition into adjacent fuels. In all, I was able 

to safely examine three junction boxes, one concrete junction vault, and at least 2 miles of overhead 

transmission lines with conductors and poles that were destroyed in by the advancing fire. After sketching and 

photographing the FPIs in this area I concluded that the fire’s advance had been at its most intense when it 
reached the power-lines and underground feeder line. None of the FPIs confirmed that any ignition had 

occurred at or near the junction boxes or overhead transmission lines. These are documented in the photo 

log as 0253, 0254, 0257, 0258, 0261, and 0263. 

DNR Wildland Fire Investigation Program - WFIR 



                                                                                                                                           
 

 

                  
             

                    
       

     
       
        

   

    

  

  

  
         
  

  

 

 

  
 

  

 

 

Photo 0253, aspect SW, junction 
box on FS road 10DD. Over the 
top of the box is the fire’s path 
of advance. 

15.) After confirming my hypothesis about the fire’s advance vector of N/NE out of the heel, I contacted 

dispatch to confirm that no lightning cloud-to-ground strikes had been recorded recently. Dispatch emailed 

me the lightening log, and it showed clear of lightning strikes for the seven day period prior to April 22. Other 
open-source lightning maps also confirmed this. 

DNR Wildland Fire Investigation Program - WFIR 







































































     

  

         

      

       

      

         

   

   
  

    
  
   

   

    
  
    
  

  
     
   

     
   
  
   

   

       

  
      

 

    
 

Extreme 65,113 

Critical 119,128 

Storm Prediction Center Day 1 Fire Weather Forecast (Print Version) 

Storm Prediction Center Day 1 Fire Weather Outlook 

Created: Fri Apr 22 07:03:03 UTC 2022 ( | ) 

Risk Area (sq. mi.) Area Pop. Some Larger Population Centers in Risk Area 

4,212,686 Denver, CO...Albuquerque, NM...Colorado Springs, CO...Aurora, CO...Lakewood, CO... 

2,583,856 El Paso, TX...Boulder, CO...Greeley, CO...Longmont, CO...Las Cruces, NM... 

Click for Day 1 FireWX Areal Outline Product

 ZCZC SPCFWDDY1 ALL
 FNUS21 KWNS 220702

 Day 1 Fire Weather Outlook
 NWS Storm Prediction Center Norman OK
 0202 AM CDT Fri Apr 22 2022

 Valid 221200Z - 231200Z

 ...EXTREMELY CRITICAL FIRE WEATHER AREA FOR PORTIONS OF CENTRAL AND
 EASTERN NEW MEXICO INTO EASTERN COLORADO...
 ...CRITICAL FIRE WEATHER AREA FOR PORTIONS OF THE SOUTHERN AND
 CENTRAL HIGH PLAINS...

 ...Synopsis...
 ***DANGEROUS FIRE-WEATHER CONDITIONS EXPECTED TODAY ACROSS PORTIONS
 OF EAST-CENTRAL NEW MEXICO INTO EASTERN COLORADO***

 A highly amplified large-scale trough and accompanying intense
 deep-layer south-southwesterly flow will emerge over the southern
 Rockies and adjacent High Plains by peak heating. As a result,
 strong cyclogenesis will occur over far northeastern Colorado during 

https://www.spc noaa.gov/products/fire_wx/2022/220422_1200_fwdy1_print html[5/5/2022 8:43:03 AM] 



         

  

           
           
          
          
           
         

        
              
           
              
          
            
            
         
          

          
           
             
          
             
          
           

     
           
           
              
           
            
              
          

    

        

      

  

Storm Prediction Center Day 1 Fire Weather Forecast (Print Version) 

the afternoon, with a sharpening dryline extending southward along 
the Kansas/Colorado border and the Texas/New Mexico border. The 
combination of a strong surface pressure gradient, hot/dry 
conditions behind the dryline, and strong south-southwesterly flow 
aloft will result in extremely critical fire-weather conditions from 
east-central New Mexico into eastern Colorado today. 

...East-central New Mexico into eastern Colorado... 
As temperatures climb into the upper 70s to middle 80s behind the 
sharpening dryline, deep boundary-layer mixing into very dry air 
aloft will result in widespread 5-15 percent minimum RH. At the same 
time, 30-40 mph sustained south-southwesterly surface winds (with 
widespread gusts of 50-60 mph) will overspread critically dry fuels 
(ERCs above the 90th+ percentile). The volatile combination of very 
strong/gusty winds, anomalously warm/dry conditions, and near-record 
dry fuels will encourage extreme fire-weather conditions. 

...Remainder of the central and southern High Plains... 
The eastern extent of critical fire-weather conditions will be 
demarcated by the placement of the dryline. Strong 30+ mph sustained 
southerly surface winds (with higher gusts) concurrent with 
afternoon RH values below 20% will extend into southern New Mexico, 
West Texas, the western Texas/Oklahoma Panhandles, western Kansas, 
and western Nebraska -- where fuels remain critically dry. 

...Dry Thunderstorm Potential... 
Another point of concern will be isolated dry thunderstorm 
development immediately along and ahead of the dryline this 
afternoon, which is expected to take place along the axis of the 
driest fuels. Any cloud-to-ground lightning flashes that can occur 
in proximity to the Colorado/Kansas and New Mexico/Texas border area 
will do so over very receptive fuels, and likely with little wetting 
rainfall at the early stages of thunderstorm evolution. 

..Jirak.. 04/22/2022 

...Please see www.spc.noaa.gov/fire for graphic product... 

Fire Weather/Forecast Products/Home 

https://www.spc noaa.gov/products/fire_wx/2022/220422_1200_fwdy1_print html[5/5/2022 8:43:03 AM] 



         

 

  

   

   

   

       
           

                
             

            

           
           

          

       
 

 

          

        

         
       

     

     

     

      

       

     
    

      
      
        

      

         
       

       
          

  
       

           

             
           

   
                     

    

 
             
                    
      

RAWS Weather Data for April 22, 2022: Jemez Weather Station 

Retrieved from: https://wrcc.dri.edu/cgi-bin/rawMAIN.pl?nmXJEM 
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USDA Forest Service FS-5300-45 (9/2013) 

illegal substances, etc. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 207, (2016). 

To effectively assess the probability of a cigarette as a competent ignition source, consider the following: physical 
characteristics of the cigarette, environmental factors, physical placement factors. “NWCG Handbook”, PMS 412, 
NFES 1874, Chapter 6, page 207, (2016). 

Cigarette ignition factors are; 0% Relative Humidity (RH) = Start Likely, 10% RH = Start Possible, 18% RH = Start 
Unlikely and 22% RH = No Start. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 208, (2016). 

Environmental factors include: finely particulated fuel bed, loose fuel arrangement, fine dead fuel moisture (FDFM) 
less than 14%, 80 F + ambient temperature, microclimate location (temperature at ground level vs. temperature at 
higher level), Relative Humidity (RH) of 22% or less. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 
208, (2016). 

Relative Humidity was measured between 7% and 9% at two weather stations nearest to the specific origin 
area, temperatures at the time of ignition was at or near 70° degrees. The relative humidity ranges were 
within environmental factors making a start possible. No evidence of cigarettes or smoking was discovered 
in the general or specific origin areas. The specific origin area is in a remote area with areas of the road 
covered in snow making access with a full-size vehicle difficult. For these reasons, Smoking can be excluded 
as a possible cause. 

Camp Fire - Any fire kindled for warmth, cooking, light, religious or ceremonial purpose. Campfires may occur 
at any location. Responsible parties may include hunters, campers, anglers, hikers or transients (homeless). 
Regulations often address attendance, clearance, and periods of use, suppression tools, and proper 
extinguishment. Violations of these regulations often result in escaped fires. “NWCG Handbook”, PMS 412, 
NFES 1874, Chapter 6, page 202, (2016). 

No evidence of a campfire ring, or any other evidence of recreational camping was observed in the 
general or specific origin areas. For these reasons, Camp Fire can be excluded as a possible cause. 

Railroad - Fires caused by any railroad operations, personnel, rolling stock and can include track and right-of-
way maintenance. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 229, (2016). 

Railroad structures such as trestles, bridges, and ties, are included in this category of fire cause. “NWCG 
Handbook”, PMS 412, NFES 1874, Chapter 6, page 229, (2016). 

General railroad ignition factors include; exhaust carbon, brake shoe particles, track maintenance, right-of-way 
maintenance, dynamic grid failure, signal flares, wheel slip, wheel bearing failure (hotbox) and transients. “NWCG 
Handbook”, PMS 412, NFES 1874, Chapter 6, page 230, (2016). 

There are no railroad operations in or near the general or specific origin area. For these reasons, Railroad can be 
excluded as a possible cause. 

Incendiary - Wildfires deliberately or maliciously set with the intent to damage or defraud. “NWCG Handbook”, 
PMS 412, NFES 1874, Chapter 6, page 215, (2016). 

Arson: The intentional and wrongful burning of someone else’s property or one’s own property (as to fraudulently 
collect insurance). (Garner, 2009) “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 299, (2016). 
Incendiary: Deliberately and unlawfully set fire to property. (Garner, 2009) “NWCG Handbook”, PMS 412, NFES 
1874, Chapter 6, page 299, (2016). These terms are often used interchangeably. 

No evidence of arson or incendiary activity was discovered in the general or specific origin areas. No 
incendiary devices; mechanical, chemical, or electrical were observed and or recovered. No modified fuel 
beds were observed in the general origin area. Local USFS Law Enforcement had no knowledge of 
recent arson or suspected arson activities in the immediate area. Incendiary can be excluded as a possible 
cause. 
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USDA Forest Service FS-5300-45 (9/2013) 

Children - Wildfires started by persons 12 years of age or younger. The child may be motivated by normal 
curiosity and use fire in experimental or play fashion. Matches or lighters are the most frequent ignition 
source. It often involves multiple children. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 
243, (2016). 

No report of children observed in or near the general or specific origin areas. Nearest occupied 
residential structures are approximately 2 miles north of the specific origin area. Investigators did not 
observe or uncover any evidence of fire play in the general or specific origin areas. For these reasons, 
Children can be excluded as a possible cause. 

Miscellaneous - Wildfires that cannot be properly classified under other standard causes. Some of these are listed below 
but can include other ignition sources that are not listed. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 
245, (2016). 

Powerlines: The category of powerlines includes all electrical equipment associated with the production, 
transmission, and use of electricity. The electrical grid or system for the transmission, distribution, and service of 
customers forms a complex web and is governed by regulations. The transmission of electricity has long been 
recognized as having an inherent danger above and beyond typical hazards. Early electrical distribution systems 
caused numerous fires, better engineering and prevention efforts have reduced the number. Powerlines are an 
ignition source that can lead to major fires, as many of the conditions that contribute to system faults and 
failures coincide with extreme fire behavior. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 245, 
(2016). 

No powerlines are located in the general or specific origin areas. For this reason, powerlines can be 
excluded as a possible cause. 

Fireworks: Fireworks may be classified in several different ways depending upon the jurisdiction. Most 
fireworks will fall into one of three categories, ground based and hand-held, aerial, or explosive. Fireworks are 
known to cause major property damage annually including fires to both wildland and structures. Used in an 
unsafe manner, fireworks can discharge burning material into flammable vegetation. “NWCG Handbook”, PMS 
412, NFES 1874, Chapter 6, page 263, (2016). 

There was no evidence of fireworks found in the general and or specific origin areas, including 
packaging, fuses, matches, mortar tubes or the remains of spent fireworks. There were no reports of 
fireworks being seen or heard in the area. For these reasons, fireworks can be excluded as a possible 
cause. 

Firearms and Ammunition: Black powder discharge, tracer, incendiary, solid copper, and copper jacketed and 
various types of ammunition are capable of causing wildfires through the discharge of hot materials or mechanical 
sparks caused when a bullet strikes a hard object and fragments, creating hot particles which land in the dry fuels. 
“NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 266, (2016). 

There was no evidence of firearm use in or near the general and or specific origin areas. There was no 
ammunition packaging or targets found in the general origin area and specific origin areas. For these 
reasons, firearms and ammunition use can be excluded as a cause. 

Exploding Targets: Exploding targets detonate upon impact of the projectile, sending out hot particles. 
Exploding targets are typically a mixture of more than one compound which is generally not considered an 
explosive until combined. Exploding targets come commercially manufactured in either low or high velocity 
types. Homemade versions are also being used with similar effects. Once mixed, the compounds form an 
explosive device. Wildland fire investigators working a scene which may include an exploding target should use 
caution when handling, collecting, packaging and storing residue or devices. “NWCG Handbook”, PMS 412, 
NFES 1874, Chapter 6, page 270, (2016). 
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USDA Forest Service FS-5300-45 (9/2013) 

There was no evidence of exploding targets being used in the general and or specific origin areas. No 
spent bullet casings or ammunition packaging were found in the general origin area and specific 
origin area. For these reasons, exploding targets can be excluded as a cause. 

Cutting, Welding, and Grinding: These types of ignitions are normally caused by an industrial or agricultural 
operation, but may also result from an individual or residential activity. “NWCG Handbook”, PMS 412, NFES 
1874, Chapter 6, page 274, (2016). 

There was no evidence of cutting, welding and/or grinding in the general and or specific origin areas. 
For these reasons, cutting, welding, and grinding can be excluded as a cause. 

Spontaneous Heating: Certain fuels will self-heat and ignite spontaneously when conditions support a 
combination of biological and chemical processes. This action is most likely to occur after periods of warm 
humid days in decomposing piles of organic material such as hay, grains, feeds, manure, sawdust, wood chip 
piles, and piled peat moss. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 277, (2016). 

Environmental factors and receptive fuels needed for spontaneous heating were not present at the 
time of the fire ignition. For these reasons, spontaneous heating can be excluded as a cause. 

Coal Seam Fires: Coal seams may be ignited by lightning, wildfires, or other ignition sources. Fires typically 
burn slowly along the seam and may resurface when seam nears the surface which cracks, and oxygen is 
introduced to the burning seam. These fires are dangerous to investigate as the burning coal seam may lie just 
under the surface. Coal seam fires may be visible in the winter with steam plumes and random bare patches in 
the snow from underground heating. Patches of dead vegetation may also be a tip that underground heating from 
a coal seam fire is taking place. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 282, (2016). 

No active coal seams in the general or specific origin areas. For this reason, coal seam fires can be excluded as 
a cause. 

Electric Fences: Fires originating from electric fences used to contain domestic animals. Rapid electric pulse 
cycle does not allow fuel to cool down. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 283, 
(2016). 

No electric fencing was observed in the general or specific origin areas. For this reason, 
electric fences can be excluded as a cause. 

Refraction (Reflection): The sun’s rays can be focused to a point of intense heat if concentrated by certain glass 
or shiny objects. This refraction or reflection process bends light rays, similar to that which occurs through a 
magnifying glass. The shiny, concave end of a metal-can may focus sunlight, but its short focal distance makes 
the potential as a possible cause highly unlikely. Fires started by these items are extremely rare occurrences; 
however, objects possessing these characteristics recovered from the specific origin Area may need to be 
carefully examined to determine their fire-starting potential. “NWCG Handbook”, PMS 412, NFES 1874, 
Chapter 6, page 285- 286, (2016). 

No glass or other light-focusing materials were found in the general and or specific origin areas. For 
these reasons, refraction (reflection) can be excluded as a cause. 

Blasting: Fires started by flaming debris associated with blasting activities. “NWCG Handbook”, PMS 412, NFES 1874, 
Chapter 6, page 286, (2016). 

No blasting had been conducted in the general origin area. For this reason, blasting can be excluded as a cause. 

Flares: Fires resulting from commercial, industrial, or military flares. Compound is usually a mixture of 
sawdust, wax, sulphur, strontium nitrate, and potassium perchlorate. Flares burn at approximately 3600°F. 
“NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 287, (2016). 
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USDA Forest Service FS-5300-45 (9/2013) 

No burned-out flares, slag, plastic caps or other discarded parts of a flare were discovered in the 
general and or specific origin areas. For these reasons, flares can be excluded as a cause. 

Oil and Gas Fires: Fires associated with the recovery and pumping of oil and gas products in the wildland. 
Flare pit and stack fires are among some types of oil and gas fires which may be encountered in the wildland 
environment. Flare pit and stack operations are designed to burn off excess or unwanted petroleum by-
products. Occasionally these will start fires from direct flame impingement, the igniter flare or stack particles. 
“NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 290, (2016). 

Neither gas nor oil extraction operations exist in the vicinity of the general origin area. For 
this reason, oil and gas fires can be excluded as a cause. 

Flying Lanterns: Flying lanterns are miniature hot air balloons made from paper or plastic, bamboo or 
lightweight wood, and wire with a solid fuel package. Homemade lanterns may use plastic garbage sacks. 
Originating in Asia and called happiness balloons or wish balloons their use has spread around the world, and 
they are commonly used during weddings or other celebrations. Experimentation by young adults or teenagers 
is commonly associated to fires caused by flying lanterns, particularly if homemade. Manufacturers claim that 
the paper is treated with a fire retardant, but many are not. Flying lanterns can travel miles away from release 
site and are capable of reaching several thousand feet in altitude. Multiple lanterns may be released at a single 
time. Releases typically occur during nighttime hours for full visual effect but can also be deployed during 
daytime activities. Note: Oregon has classified flying lanterns as fireworks and banned them from use within the 
state. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 293, (2016). 

No remains of a flying lantern were found in the general and or specific origin areas. There were no reports of 
flying lanterns being seen in the area prior to discovery of the fire. Flying Lanterns are uncommon for the area 
and would be difficult to impossible to launch in the strong winds on April 22, 2022, due to being unable to 
keep the fabric from collapsing as it collects the hot air needed to attain lift. For these reasons, flying lanterns 
can be excluded as a cause. 

Wind Turbines: Wind turbines use wind flow to generate electrical energy and are increasingly being placed 
into the wildland environment. Where more than one wind turbine is in the same area, the term wind farm 
may be used. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 295, (2016). 

Wind turbines do not exist in the vicinity of the Cerro Pelado Fire. For this reason, wind turbines can 
be excluded as a cause. 

Home Outdoor Wood Burning Furnaces: Referred to as outdoor wood furnaces or outdoor wood boilers, 
these devices can be modern manufactured models or homemade. They can be used to heat a structure by way 
of connecting to a central heating unit and/or are used to provide hot water. Either way, the furnace operates by 
burning firewood and may be burning wood even in the warmer parts of the year if it is being used to heat water 
also. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 296, (2016). 

No wood burning furnaces or boilers exist in the general origin area of the Cerro Pelado fire. For this 
reason, home outdoor wood burning furnaces can be excluded as a cause. 

Structures: Fire spreading to the wildland due to failures or activities associated with a structure. “NWCG 
Handbook”, PMS 412, NFES 1874, Chapter 6, page 296, (2016). 

No structures are located within the general or specific origin areas. For this reason, Structures can be 
excluded as a cause. 
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USDA Forest Service FS-5300-45 (9/2013) 

Fire Name: The fire incident name assigned to the individual fire. If several fires have been combined into a Complex, use the 
individual name of the fire rather than the Complex name. There may be several independent investigations for the various 
individual fires within a Complex, each requiring an individual O&C report. 
Dispatch #: The alpha-numeric designator used by dispatch for the State-County-Year-WildCad # (e.g. CO-MLX-2013-246) 
Account code – the “P code” assigned to the fire. 
REGION: Two digit Region identifier (e.g. 01) 
FOREST: Two digit Forest identifier (e.g. 08) 
DISTRICT: The single or two digit District identifier (e.g. 3 or 50) 
STATE: Two letter alpha identifier of the State (e.g. AZ) 
COUNTY: Spell out the county name. 
ORIGIN LOCATION: Use common geographical names and road numbers that would allow the reader to locate the general fire 
location on a map. 
TOWNSHIP/RANGE/SECTION/ ¼ SECTION: Example 39N, 1W, 18 
MERIDIAN/DATUM: Enter the meridian used for the Township and Range reference and enter the datum used for the latitude and 
longitude reference (e.g. NMPM/NAD83) 

JURISDICTION 
USFS ONLY: Enter “yes” or “no” based on the land ownership burned by the fire. If the fire burned onto non-National Forest 
System land enter “no” and then fill in “IDENTIFY OTHER AGENCY(S)” with the State or local agency having concurrent 
jurisdictional responsibility for the fire investigation. 
LEAD ORIGIN & CAUSE INVESTIGATOR: Title and name of the lead Forest Service O&C Investigator. 
EST. SUPPRESSION COST: Estimated total suppression costs. This includes Forest Service and assisting agencies’ costs. This 
information can generally be obtained from Incident Business Management Team or IC. 
INJURIES/DEATHS: Number of serious injuries or deaths as a result of the fire. 

EVENT SEQUENCE 
ESTIMATED TIME OF IGNITION: An estimate based on factors such as the time of the initial report, the fire behavior, and the O&C 
investigation. The “WHO” is the name of the individual making the estimate. 
TIME FIRE REPORTED: The time of the first report of the fire. The “WHO” is the name of the individual who first reported the fire. 
TIME ORIGIN PROTECTED: The time and date the actual origin area was secured, either by fire crews or investigators. 
TIME ORIGIN RELEASED: The time and date the actual origin area investigation was complete and the area was opened to the public 
or other investigators. 

FIRE BEHAVIOR 
ESTIMATED ACRES: Estimated total acreage at fire containment, or at time of report. 
FUEL TYPE @ IGNITION AREA, MATERIAL FIRST IGNITED: e.g. grasses, pine needles, duff 
WEATHER OBSERVER (ON SCENE): Name of the individual who took weather readings or weather observations at time closest to 
ignition of fire. Generally is a person with the initial attack crew. 
SLOPE: Percent slope at the specific origin area. 
ASPECT N E S W: Direction the specific origin area is facing. 
ELEVATION: Elevation of the specific origin area. 
WEATHER STATION: DATE, TIME, TEMP, RH, WIND DIR, WIND SPEED: Name of the closest Remote Automated Weather Station 
(RAWS) and the readings from the RAWS at the time closest to the estimated time of ignition. 

CAUSE DETERMINATION 
Use a two letter identifier for the level of certainty for each of the nine cause categories listed. The level of certainty is based on 
the definitions used in NFPA 921, 4.5.1. Explain the determination (PS, PR, EX) in detail for each of the nine categories. It is 
not necessary to go into detail on the ignition sources that are clearly not possible. This is based on the investigation results 
and/or the absence of the cause at the origin (e.g. no railroad in the origin area). The form expands to accept unlimited 
narrative in each of the nine cause categories blocks. 

PS = POSSIBLE: At this level of certainty, the hypothesis can be demonstrated to be feasible but cannot be declared 
probable. If two or more hypotheses are equally likely, then the level of certainty must be “possible.” Describe how you 
“tested” each hypothesis. 

PR = PROBABLE: This level of certainty corresponds to being more likely true than not. At this level of certainty, 
the likelihood of the hypothesis being true is greater than 50%. Describe how you “tested” the hypothesis and arrived at a 
determination of probable. 
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EX = EXCLUDED: A determination of “excluded” should be used if the cause is not possible or probable. 
CAUSE DETERMINED: Either this field or the “cause undetermined” field should be filled out; not both. State the actual cause and 
give a brief summary explaining the cause. 
CAUSE UNDETERMINED: Give a brief summary of why the cause is “undetermined.” An undetermined fire cause may later be 
changed to “cause determined” if new evidence becomes available. 

SUBJECT/WITNESS/VICTIM/REPORTING PARTY/OTHER: Self-explanatory. 

VEHICLE INFORMATION: Self-explanatory 

EVIDENCE/PROPERTY INFORMATION: 
Use evidence/property on form FS-5300-48 and FS-5300-49 and attached to FS 5300-45. (Law Enforcement and 

Investigation Inventory of Seized or Impounded Property). 

INSURANCE INFORMATION: 
The cost of fire suppression and resource damages can often be recovered by ASC-Claims through Homeowners, Automobile, 

or Umbrella policies of the individual or company who caused the fire. Include as much of this information as available. 

SYNOPSIS: 
(DATE, FIRE NAME, ESTIMATED ACRES, LOCATION, JURISDICTION); (ESTIMATED COST, DAMAGE; PROPERTY / 
RESOURCE); (CAUSE; DETERMINED / UNDETERMINED): Give a brief, one or two paragraph summary of the fire, including 
information on each of the items listed in this heading. 

DETAILS OF INVESTIGATION: 
(INITIAL REPORT, INITIAL ATTACK, INITIAL INVESTIGATION, FIRE BEHAVIOR ANALYSIS, STATEMENTS, ORIGIN 

EXAMINATION, CAUSE DETERMINATION: Provide a detailed write-up of the fire origin and cause investigation, including but 
not limited to how and when the fire was initially reported, who reported it, who it was reported to; provide details on who 
responded on the initial attack, both citizens and initial fire crew response, and describe the suppression actions they took that 
are relevant to the origin investigation. 
Describe in detail the methodology used by the qualified fire investigator(INVF) for the investigation of the General Origin 
Area, the Specific Origin Area, and the Ignition Area of the fire. Also include details in this section about on scene weather 
data, lightning data, 911 call logs, and RAWS information as it relates to the origin and cause determination. Reference and 
attach documents, statements, and photographs as needed. Include information about the fire behavior as it relates to the 
ignition factors and origin determination. Attach the report of the Fire Behavior Analyst (FBAN) if used or referenced. 
Describe in detail the cause determination: how did the heat source come in contact with the materials first ignited, what were 
the ignition factors (e.g. windy conditions, burning without proper clearances, no screen on burn barrel, inadequate spark 
arrestor, etc.). 

FIRE SCENE SKETCH 
(INCLUDE SCALE, TITLE, AUTHOR, NORTH ARROW, DATE AND TIME): Insert the fire scene sketch or diagram on this page. 
The document can be scanned and inserted electronically at this location in the form. 

PHOTO LOG 
DATE: The date the photographs were taken. 
CAMERA: The camera model used to take the photographs (e.g. Nikon D100). 
PHOTOGRAPHER: The name of the person taking the photographs. If there are multiple photographers, consider us ding a separate 
page for the additional photographer(s). 
IMAGE NO: Enter the original image number assigned by the camera (e.g. DSC_0171). If the image number is “renamed” by the 
author include that in the “Description” section. 
DESCRIPTION: Enter a description of what the photograph is showing. If the photograph is showing a fire pattern indicator 
include the indicator category, the item depicted, and the fire vector (e.g. Protection, pine cone, Advancing). 
DIRECTION OF PHOTO (COMPASS): Enter the compass direction the camera is facing when the picture was taken (e.g. N, ENE, SW, 
etc). 
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