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  Aside from the strong winds that developed in the area of the Marshall Fire on December 30, 2021, the area     
   had been in a dry period that Schlatter also detailed in his report. 

- Another factor that contributed to the rapid fire spread were the fuels in the area.  First, Boulder 
was unusually wet from spring into mid-summer 2021.  Grasses grew tall and thick.  Then, the 
precipitation abruptly shut off, leading to the driest period on record along the Front Range from 
June through December. It was also the warmest such period on record, drying out the fuels 
significantly by December.  The Boulder area went from no drought to level 3 (extreme, on a 
scale of 0-4) drought by December 2021.  There had only been 2 light snows the entire season 
through December 30th.  Normally snow does not remain on the ground along the CO-93 
corridor for long even in December, but any amount of snow on the ground would have slowed 
or prevented the fire from spreading.  Given record dryness and no snow on the ground for 
weeks prior to December 30th, the fuels were prone to rapid fire spread.  Overall, the drought, 
extremely dry fuels that were thicker/taller than normal, and record warmth and dryness in the 
months leading up to December 30, combined to make a worst-case scenario for any fire that 
started along CO-93 in late December. (Attachment 1, Schlatter Climatology and 
Meteorology Report) 

   
Information was gathered from several weather collection sites in the area.  The most relevant to the ignition at 
the Marshall Mesa Trailhead may be the CO93-72 located near the intersection of Highways 93 and 72.  The 
site is approximately 6 miles south of the trailhead and approximately 600 feet higher in elevation but is in a 
similar orientation to the mountains and foothills and presumably experiences similar wind conditions.  The site 
reports that between 10:21 MST and 15:27 MST winds were sustained between 58 mph and 76 mph out of the 
west with peak gust reaching 109 mph at 11:23 MST. (Attachment 2, Weather Details Compiled) 
 
INITIAL REPORT 
Boulder County Sheriff’s Office (BCSO) received the first reports of the Marshall Fire at 11:04 hours from the 
resident at 1568 Marshall Road who reported smoke in the area of S Foothills Hwy and Marshall Road.  Rocky 
Mountain Fire and Boulder County District 6 are dispatched to the report (Attachment 3, Dispatch Log).  
Rocky Mountain Fire arrived to find active fire at 5325 Eldorado Springs Dr.  Firefighters provided photographs 
to BCSO of initial attack at the property to include at least one image that shows the fire apparatus on the 
property with a time stamp of 11:24 (Attachment 4, Copy of Photo at 5325 Eldorado Springs Dr. 
maintained by BCSO). 
 
INITIAL ATTACK 
Initial attack of the Marshall Fire was directed at a property at 5325 Eldorado Springs Dr.  Units begin 
responding to the area to assist with traffic control.  At 11:10 hours City of Boulder Open Space and Mountain 
Parks (OSMP) Ranger Kelly McBride arrives in the area and pulls into the Marshall Mesa Trailhead, makes a 
loop through the parking lot, and turns around.  McBride’s park entrance and exit was photographed by a 
remote camera at the gate to the trailhead. (Attachment 5, Copy of Photo of McBride maintained by BCSO) 
McBride later stated that she did not see any fire in the area of the trailhead when she made her loop through 
the parking area.  This demonstrates that fire was actively burning at the 5325 Eldorado Springs property while 
no fire existed at the Marshall Mesa trailhead. 
 
INITIAL INVESTIGATION 
Initial investigation of the Marshall Fire was focused on the property at 5325 Eldorado Springs Dr. in Boulder, 
CO where multiple reports by citizens and first responders identified a fire ignition.  Ultimately the Marshall Fire 
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was determined to have first ignited at this property.  The resident of  Michael 
Zoltowski, was recording videos of the initial moments of the Marshall fire from the east side of his residence.  
One video shows fire burning to the north on the 5325 Eldorado Springs Dr property and in the basin to the 
east. Another video, IMG_3838 begins to the south and depicts an additional ignition burning from the 
southwest towards the northeast across OSMP land near the Marshall Mesa Trailhead (Attachment 6, 
Screenshot from Zoltowski Video IMG_3838 maintained by BCSO).  OSMP Ranger McBride can be seen 
blocking the roadway in the video after having left the park driveway.   
 
In the early moments of the Marshall fire reports of a power line down near the intersection of Hwy 93 and 
Eldorado Springs Dr. were received.  Responding officials were able to determine that the line was a 
communication line and not associated with a fire ignition.  The area of the Marshall Mesa Trailhead was 
initially investigated by U.S. Forest Service Special Agent Hannah Nadeau on Monday January 3rd, 2022, to 
determine the relationship of the burn patterns on OSMP land and the nearby 5325 Eldorado Springs Dr. 
property.  This examination was made prior to the discovery of the Zoltowski video.  SA Nadeau made an 
arching sweep across the open space area generally identifying macro burn pattern indicators of advancing fire 
from southwest to northeast.  SA Nadeau also noted down communication lines along the west side of the 
property, parallel to Highway 93.   
On January 5, 2022, SA Travis Lunders and SA Aaron Henrichs made an examination of the powerline along 
the west side of the OSMP property, parallel to Highway 93.  The powerline carried three conductors or phases, 
with a neutral line below the three conductors, and insulated communication lines below the electric power 
conductors.  Aside from the communication line, damage was observed to the electric distribution system 
between Hwy 93 and the Marshall Mesa Trailhead.  The damage appeared to consist of a neutral line that had 
become unlashed from an insulator on pole 188688.  The unlashed neutral line then appeared to have pulled 
on an additional neutral wire that was attached to a transformer mounted on the pole while also causing an 
insulated conductor from the transformer to be severed (Attachment 7, USFS Photos of Pole 188688).  The next 
pole to the south, pole 101507, had a recloser mounted to the pole and insulated lines of communication 
between the recloser and recloser control box at the base of the pole had become unlashed from the support 
bracket and were dangling across the neutral line, which had pulled loose from the insulator, but was still 
retained to the pole by the metal insulator bracket (Attachment 8, USFS Photos of Pole 101507).  No other 
damage was immediately observed to the electrical system.  Tire tracks through the burned area east of the 
powerline were observed from what appeared to be a large truck.   
A snowstorm moved into the area that afternoon limiting access to fire burn pattern indicators and on scene 
investigation.  Additional videos and photographs compiled by the Boulder County Sheriff’s Office were 
reviewed.  A motion activated Reconyx trail camera maintained by the Boulder County Sheriff’s Office at the 
gate to the Marshall Mesa trailhead was retrieved and viewed.  The timestamp on the camera is manually set 
and appeared to be one hour ahead, possibly having not been adjusted for daylight savings time.  The camera 
was trained on the vehicle entry/exit to the trailhead, but also captured the power line along the west side of the 
trailhead as well as the open space land to the south.  Several vehicles enter and exit the parking lot over the 
course of the morning as winds increased.  An OSMP Ranger checks the parking lot at 08:35. A citizen is 
photographed removing a small tree that fell to the ground across the entry gate at 10:00.  At 12:17 a photo 
captures the southern horizon, and no smoke is visible in the open space.  The next photo where the horizon is 
visible is at 12:20 and smoke is visible in the open space just east of the pole MP2 (Attachment 9, Screenshot 
from Reconyx camera video maintained by BCSO).  The photo is triggered as a white Chevy pickup with 
Milo Construction enters the trailhead.  By 12:30 the fire has covered the distance to the trailhead parking lot 
advancing to the north and reaches the camera location as the gate swings wildly. 
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On January 6, 2022, with approximately 2”- 4” inches of snow covering the ground SA Lunders and SA 
Henrichs inspected the Marshall Mesa Trailhead.  SA Nadeau had become aware of an active coal seam fire 
under the general area of the trailhead.  Several open holes or vents were found in the snow south of the 
parking area.  No animal tracks were present to indicate that these holes had been opened or used by 
burrowing animals.  These “vents” were generally clustered in two areas.  The first in the large open space 
where in 2017 work was conducted to address subsidence of the land.  The second cluster of vents were 
located farther south along a rock outcropping.  One of the vents below a rock ledge had ice crystals forming 
possibly indicating moist air was escaping from the ground (Attachment 10, USFS Photos of Vents).  Upon 
further inspection the snow was found to be generally lighter across the 2017 reclamation area, with some 
small places melting off to bare soil.  SA Nadeau located a report online entitled “Colorado Underground Coal 
Mine Fires 2018 Inventory Report” produced by the Colorado Division of Reclamation, Mining and Safety.  The 
report described the Marshall mine fire site and activities undertaken to manage it.  The report stated that in 
October of 2003 the smell of coal combustion was noted and the underground fire was found to be moderately 
active with ground temperatures ranging from 118˚F to 130˚F.  In February of 2005 a recently constructed 
building suffered damage from ground subsidence.  In December of 2005 a hot vent ignited a brush fire that 
was quickly contained.  The origin of the fire was reported to be a vent measuring 373˚F.  In January of 2006 
aggregate was placed over the vents to reduce fire ignition potential.  In 2016 work was conducted to address 
subsidence issues.  During the work small vents were uncovered and exhaust air temperatures were recorded 
at 90˚F.  The area was visited in 2018 but no new activity was detected.  The report ranked the risk to public 
safety as limited and recommended monitoring and no further abatement stating the fire has behaved 
erratically in the past therefor annual monitoring for increased activity is recommended (Attachment 11, 
Colorado Underground Coal Mine Fires 2018 Inventory Report). 
 
On January 7, 2022, representatives of the Colorado Division of Reclamation, Mining and Safety met with 
investigators at the Marshall Mesa Trailhead to examine the site for evidence of coal seam fire activity.  The 
vents located by SA Lunders and SA Henrichs were shown to the representatives.  The area was searched for 
any old mine entrances that may have become open and allowed oxygen to be introduced into the existing 
underground coal seam fire.  No such entrances were located.  Colorado Division of Reclamation, Mining and 
Safety requested Tetra Tech, the contractor used to monitor underground coal mine fires, to respond and 
collect temperature and gas discharge data from the vents.  Tetra Tech produced a report of the findings that 
generally found the gas concentrations and temperatures to be typical of closed mine atmospheres with minor 
venting and minor coal oxidation.  All the temperatures sampled were near ambient air temperature with the 
exception of one vent that was 36˚F, 9.4˚F above ambient air temperature (Attachment 12, Marshall Mine Fire 
Gas Analysis Memo 1/7/2022).  On January 8, 2022, Tetra Tech conducted a drone flight over the area.  The 
drone was equipped with a thermal camera and the flight produced similar results as the ground measurements 
(Attachment 13, Marshall Mine Fire UAV Thermal Memo).  Tetra Tech returned on January 14, 2022, to repeat 
the ground sampling.  The results were similar to the January 7 sampling finding amounts of CO2 and O2, but 
no methane gas.  The temperatures measured were also similar to those of January 8, 2022 (Attachment 14, 
Marshall Mine Fire Gas Analysis Memo 1/14/2022).  Finally, beginning February 21, 2022, Tetra Tech at the 
request of Colorado Division of Reclamation, Mining and Safety began boring holes into the area in order to 
identify any hot pockets of combustion beneath the surface and to identify any voids below the surface that 
would indicate material had combusted.  A detailed report was produced that identified some elevated 
temperatures and combustion gases in the northern sample areas but did not locate any elevated temperatures 
or gas production in the southern area nearest to what would eventually become the Specific Origin Area 
(SOA) for the Marshall Mesa Trailhead ignition (Attachment 15, Marshall Mesa Drill Preliminary Report).   
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GENERAL ORIGIN EXAMINATION 
By January 12, 2022, snow had sufficiently melted in the Marshall Mesa Trailhead area to attempt to conduct 
an examination of the general origin area determined from photographs, witness videos, and SA Nadeau’s 
identification of macro burn pattern indicators.  SA’s Nadeau, Lunders, and Henrichs began by identifying 
macro burn pattern indicators around the general origin area.  Clusters of macro burn pattern indicators were 
used to establish vectors of advancing fire indicated by red survey tape arrows constructed on the ground.  
Areas of lateral fire indicators were located and marked with lines of yellow survey tape.  Investigators 
continued locating advancing fire indicators walking back and forth across the area.  Eventually the general 
origin area was reduced to the area of reclamation south of the parking area extending west to the property 
edge at Hwy 93 and south to the area above the rock outcropping. 
Due to the reclamation work in 2017, the area did not contain many features that would produce macro burn 
pattern indicators.  The area had also been heavily impacted by the 80 to 100 mph winds that buffeted the area 
on December 30, 2021.  Due to the winds and accompanying snow micro indicators were difficult to identify.  
The area contained many grass stems initially indicating that a backing fire had occurred.  Upon closer 
examination it was found that the grass stems had been deposited by the wind across the area, showed no 
signs of having been burned, and were determined to be an unreliable fire indicator.  The subsequent snow that 
fell across the general origin area matted down ash and fine burned fuels further complicating microscale burn 
pattern identification.  Three possible specific origin areas were considered but the lack of microscale indicators 
and remaining snow fields hindered further investigation.  Photographs of existing pin flags were taken and the 
area was documented with drone overflights. 
 
Inv. Marci Lieberman with the Boulder County District Attorney’s Office located the driver of the white Chevy 
Milo Construction pickup and identified him as Joseph A. Tomasello.  In an interview Tomasello stated he was 
attempting to travel Hwy. 93 but it was closed so he pulled into the Marshall Mesa Trailhead to wait for the road 
to open.  As soon as Tomasello pulled into the trailhead he said he saw the fire, east of Hwy. 93 “ripping west”. 
 Tomasello said he was initially unable to see what was burning when he pulled in as a small hill between his 
position and the base of the fire blocked his view.  Tomasello did not see any power lines that were down 
(Attachment 16, BCSO Tomesello Interview).  The two videos provided by Tomasello show the fire already 
well-established moving towards the northeast and appearing to emanate from the south near the Hwy 93 
border to the open space.  In the video labeled IMG_6072 Tomasello pans from the fire to the south in the open 
space and around to the west.  As Tomasello pans the camera the east conductor is visibley separated from 
the second braced power pole (MP2) and is bouncing in the wind (Attachment 17, IMG_6072 Maintained by 
BCSO)(Attachment 18, Screenshots from IMG_6072 Maintained by BCSO).   
Investigators returned to the photos captured by the Reconyx trail camera mounted at the entry to the Marshall 
Mesa Trailhead.  Initially the photos were viewed with the focus of establishing the timeline and fire 
progression.  With the focus now being the powerline and power pole MP2, a photo was located that showed a 
vehicle that exits the trailhead at 10:35 with the power line conductors in the original configuration.  At 11:09 
OSMP Ranger McBride is the next vehicle to enter the park but the view to the powerline conductors is blocked 
by the vehicle.  When the OSMP Ranger McBride exits the park at 11:10 the east conductor on the second pole 
to the south with a support pole brace (labeled as MP2) is visibly sagging and unlashed from the crossmember 
(Attachment 19 Screenshot from Reconyx camera video maintained by BCSO).  This conductor was 
apparently remounted to the insulator in the days after the fire ignition.  Detective Katie Tkach interviewed Kirk 
Schmidt with Golden Forensics who had been at the trailhead site on December 31, 2021.  Schmidt provided 
Det. Tkach with photographs that depict the east conductor of pole MP2 being off the insulator and in contact 
with the support pole.  Schmidt’s photos also depict the neutral cable pulled loose from Pole MP1 with a large 
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bolt attached to the cable.  Schmidt confirmed that he labeled the poles MP1, MP2, and MP3 at that time. In 
April of 2022 Excel Energy stated in a letter to the Boulder District Attorney’s Office that the east phase 
conductor of Pole MP2 was reinstalled on January 2, 2022 by lineman Dustin Lenser. 

 
SPECIFIC ORIGIN EXAMINATION 
 
On January 14, 2022, SA’s Henrichs and Nadeau returned to continue the investigation of the general origin 
area.  SA Henrichs followed the truck tracks from the parking area of the Marshall Mesa Trailhead south, 
through the burned area along the east edge of the powerlines, and into tall, unburned grass at the base of 
power pole MP2.  In the grass at the end of the tire tracks and near the power pole were two short aluminum 
wires that appeared to be lashings used to attach conductors to insulators (Attachment 20, USFS Photo of 
MP2 Lashings in Grass).  SA Henrichs alerted BCSO of the items and they were collected by Deputy Jessica 
Yates as evidence items JY6.   
With additional snow having melted the identification of indicators and placement of pin flags resumed.  The 
northernmost possible specific origin area was eliminated through the identification of backing indicators that 
had previously been covered in snow.  The area was very near the fence along the west boundary.  Later, 
representatives from Excel Energy alerted investigators to a cigarette in that location.  The cigarette was 
collected by BCSO detectives but appeared to be old and weathered.  Two specific origin areas (SOA) were 
identified. The areas were identified as SOA 1 and SOA 2.  A grid was established, and a detailed search was 
conducted of both SOA. Additional microscale burn pattern indicators were identified with pin flags within the 
grid lanes.  After careful visual examination a magnet was used to attempt to locate ferrous metals in the grid 
lanes.  Photographs of the grid lanes before and after examination were taken.  A few large, thick pieces of 
broken Coca-Cola bottle glass were identified at the edge of SOA 2 but was not included in the area gridded.  
Nothing was located in the grid search to define an Ignition Area or identify a Point of Origin for the trailhead 
segment of the Marshall Fire. 

 
CAUSE DETERMINATION 

 
Lightning - Lightning is discharged static electricity associated with thunderstorm activity. Lightning is 
typically a series of short bursts approximately two inches in diameter, lasting for about one-half second. 
These lightning discharges include cloud-to-ground strikes which are in the range of 100 million volts, 
200,000 amperes, and 54,000 °F. “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 197, (2016). 
The circumstances indicating a possible lightning strike as a cause includes recent electrical storm 
(hours/days/weeks) activity in the area, the presence of indicators of sleepers and holdovers, scarring on 
trees or snags, precipitated sap, needle shower, ballistic penetration of adjoining vegetation by needles and 
small twigs or splinters, blow-holes at base of tree, fulgurites, and splintered wood or vegetation. “NWCG 
Handbook”, PMS 412, NFES 1874, Chapter 6, page 197, (2016). 
 

Earth Networks, a private company contracted to detect cloud to ground and cloud to cloud 
lightning, verified zero cloud-to-ground lightning strokes detected within a .8-mile radius of the GPS 
coordinates provided for the dates between 12/16/21 through 12/30/2021. No lightning scars were 
observed on any of trees or shrubs in the incident area. No blowholes or fulgurites were observed in 
the incident area. For these reasons, Lightning can be excluded as a possible cause. (Attachment 
21, Earth Networks Inquiry Response) 
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Equipment Use - Wildland fires resulting from the operation of mechanical equipment excluding railroads. 
Types of mechanical equipment range from heavy construction to small portable engines. Equipment use 
caused fires may be viewed in five parts; 1. Exhaust system particles, 2. Friction and sparks, 3. Fuel, 
lubricant, fluids, 4. Mechanical breakdown or other malfunction 5. Radiant or conductive heat transfer. 
“NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 215, (2016). 
 

No evidence of equipment use was discovered in the GOA of the fire. Access to the area is fenced.  
Tire tracks discovered in the area were created after the fire.  For these reasons, Equipment Use 
can be excluded as a possible cause. 

 
Smoking - Wildfires caused by smoking activities or accoutrements, including matches, cigarettes, cigars, 
pipes, 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% 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 at or near 22% at several weather stations in the area of the fire 
but temperatures at the time of ignition ranged from 39 to 45 degrees. The relative humidity range is 
unlikely to no start. According to the NWCG Handbook cigarette ignition cannot occur at 
temperatures 39 and 45 degrees.  It would be unlikely for a person to be walking on the trail system 
in the weather conditions experienced on the day of the fire and the SOA not located on or near a 
trail.  Smoking material tossed from a moving vehicle along Hwy 93 would be unlikely to travel over 
125 feet to reach the SOA. No evidence of cigarettes or smoking was discovered in the SOA. For 
these reasons, Smoking can be excluded as a possible cause. (Attachment 2, Weather Details 
Compiled) 

 
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 GOA. The Marshall Mesa Trailhead is gated, and public use is limited. Camping 
beyond the gate and fenced area is not permitted. For these reasons, Camp Fire can be 
excluded as a possible cause. 

 
Debris Burning - Wildland fires caused by debris burning activities including residential (pile, barrel, hazard 
reduction) and industrial (logging operations, land clearing, agricultural, forestry, right-of-way hazard 
reduction, or other controlled burning). “NWCG Handbook”, PMS 412, NFES 1874, Chapter 6, page 211, 
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(2016). 
 

There was no evidence of debris burning or piles of debris in the GOA.  Debris burning had 
occurred on a property 675 yards to the north but an ember traveling that distance upwind while 
retaining sufficient heat to cause an ignition is unlikely. For these reasons, Debris Burning 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 known railroad operations in the vicinity of the Marshall Mesa Trailhead GOA. 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 GOA. No incendiary devices; 
mechanical, chemical, or electrical were recovered. While the area is urban and experiences 
occasional arson activity, arson activity in this specific area is uncommon due to the popularity of the 
trailhead and the amount of people on the property at any given time. Boulder County Sheriff’s 
Office and City of Boulder Open Space Rangers were asked about outstanding arson reports in the 
area and could not recall any specific cases that would raise suspicion of an arson ignition.  No 
modified fuel beds were observed in the GOA. None of the witnesses interviewed who were present 
at the trailhead near the ignition of the fire reported seeing anyone hiking in the area of the SOA.  
The SOA is not along a portion of the established trail system.  Portions of the GOA were searched 
by Dawn Tollis of the Division of Fire Prevention and Control with her K9 JO-JO.  JO-JO alerted to 
the presence of petroleum-based substances in 20 locations in the area of the coal seam vents. The 
samples were collected by Tollis for analysis.  It is impossible for Jo-JO to determine the difference 
between naturally occurring petroleum products and products that may have been introduced to 
ignite a fire.  Due to the fact petroleum products would be present in the area of a coal mine and no 
other information was located to support an arson/incendiary ignition, Incendiary can be excluded as 
a possible cause. 

 
 
Children - Wildfires started by persons 12 years of age or younger. The child may be motivated by 
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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). 
 

The area is a popular and highly utilized open space recreation area. Public access is allowed 
through a monitored access gate. No children were observed entering the area.  Investigators 
did not observe or uncover any evidence of Children in the area. 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). 

 
 

After the confirmation of an additional ignition the area was revisited by investigators on January 
5, 2022, where damage was observed to the electric distribution system between Hwy 93 and the 
Marshall Mesa Trailhead.  The damage appeared to consist of a neutral line that had become 
unlashed from an insulator on pole 188688.  The unlashed neutral line then appeared to have 
pulled on an attached neutral wire attached to a transformer mounted on the pole while also 
causing an insulated conductor from the transformer to be severed. Communication lines in this 
area were also severed, coming to rest on Hwy 93.  Burn pattern indicators and video evidence do 
not support an ignition from this damaged section of the powerline. 
 
Video and photographic evidence indicate that the east conductor became unlashed from the 
insulator on the second braced power pole (MP2) south of the pole carrying the recloser 
(352885764). Aluminum lashings were found at the base of the power pole (MP2) that may have 
been the original lashings or scraps from repairs made when the conductor was reattached to the 
pole between December 30 and January 5, 2022. The lashings were located at the end of a set of 
tire tracks that paralleled the east side of the power line across the Marshall Mesa Trail open 
space.  Excel Energy reported to Boulder County District Attorney’s Office that on January 2, 
2022, the east conductor was in fact reinstalled to pole MP2 by PCSO lineman Dustin Lenser.  On 
March 25, 2020 representatives of Excel Energy removed sections of the three conductors at Pole 
MP2.  A brief examination of the conductors in the field revealed damage to individual cables and 
possible evidence of arcing on the center conductor (Attachment 22, USFS Photo of MP2 
Center Conductor).  The conductors were taken by representatives of Jensen Hughes, a firm 
contracted by Boulder County to provide electrical engineering expertise.  Jensen Hughes 
examined the conductors in a lab and determined that the east conductor had evidence of arcing 
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and as much as a few grams of the aluminum center conductor was missing and showed signs of 
arcing. SOA1 is 110.5’ southeast of MP2 and SOA2 is 79.6’ east of MP2. Jenson Hughes 
concluded that the amount of missing conductor, the speed at which the wind would have carried 
the hot conductor particles, and the heat retained in the particles would have been sufficient to 
ignite a fire in a receptive fuel bed.  Jensen Hughes also analyzed data recovered from recloser 
101-507on pole 352885764 and the 1161 circuit breaker at the Eldorado Substation.  The circuit 
opened and closed several times over the course of the morning with the last recorded open and 
close cycle at 12:07, prior to the 12:20 fire ignition.  The Jensen Hughes Marshall Mesa Trailhead 
Fire Investigation Report is retained by Boulder County. 
 

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 GOA and SOA, 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 GOA or SOA. There was no ammunition 
packaging or targets found in the GOA and SOA. The area is a popular hiking area within city 
limits where firearms use is not allowed.  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). 
 

There was no evidence of exploding targets being used in the GOA or SOA. The GOA and 
SOA are within Boulder city limits and are bordered by a highly traveled highway where 
exploding targets would have been noticed.  No spent bullet casings or ammunition packaging 
were found in the SOA or GOA. For these reasons, exploding targets can be excluded as a 
cause. 
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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). 
 

While a natural gas pipeline with above ground fixtures is near the GOA and SOA there is no 
evidence that work was occurring at any time around the ignition of the fire.  There was no 
evidence of cutting, welding and/or grinding in the GOA or SOA. 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). 
 

The materials and conditions required for a spontaneous heating ignition were not present. 
For this reason, 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). 

 
The Marshall fire occurred in the Denver Coal Region and the Marshall Mesa Trailhead is located above 
several abandon coal mines and two known active underground coal fires, the “Marshall and Lewis 
Fires”.  It is believed these fires have been burning for decades and are only noticeable by occasional 
venting, slightly elevated surface temperatures, and land subsidence. In 2005 the Marshall coal fire was 
responsible for igniting a small brush fire when the origin of the fire was traced back to a 373 ˚F vent 
hole.  On December 10 of 2012 Open Space and Mountain Parks photographed a vent in the GOA of 
the Marshall fire that had white residue around the edges and browning of grass at the hole’s perimeter. 
 It is a hypothesis that the strong winds and the atmospheric low-pressure system that affected the 
region on December 30, 2021, infused oxygen into the existing underground coal fire and allowed for the 
venting of gases of sufficient temperature to support a wildfire ignition. Testing conducted on January 7, 
January 12, and February 21, 2022, by Tetra Tech does not support evidence of elevated underground 
fire activity and temperatures capable of an above ground fire ignition.  The data collected does confirm 
the presence of coal oxidation or a very low activity, smoldering mine fire.  At the request of the Boulder 
County District Attorney underground temperatures have continued to be monitored on days with 
excessive wind events and no significant increase in underground temperatures have been noted.  Due 
to prior documented ignitions, coal seam fires cannot be totally excluded and must be included as a 
possible cause, however not the most probable cause. 

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

Electric fences used to contain domestic animals do not exist in any area of the Marshall 
Mesa Trailhead. There is no evidence of electric fences in the GOA or SOA. 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). 
 

Small pieces of glass, remnants of a decades old Coke bottle, were observed just outside grid 
lanes 7-10 during the SOA examination. The glass was slightly opaque, and the sun was not 
particularly strong in the late December sky.  No other glass or other light-focusing materials were 
found in the GOA or SOA. 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 vicinity of the Marshall Mesa Trailhead. 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). 
 

No burned-out flares, slag, plastic caps or other discarded parts of a flare were discovered in 
the GOA or SOA. There were no reports of aerial-type flares preceding the discovery of the 
Marshall fire. 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 Marshall Mesa 
Trailhead. A natural gas pipeline passes through the area to the south of the GOA and 
SOA but fire burn pattern indicators to not support an ignition from this location.  For this 
reason, oil and gas fires can be excluded as a cause. 
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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 GOA or SOA. 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 of December 30, 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 Marshall Fire. The nearest wind turbines are 
found 2.5 miles south of the 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 GOA or SOA of the Marshall fire. For this reason, 
home outdoor wood burning furnaces can 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). 
 

Structures do not reside within the GOA or SAO of the Marshall Mesa Trailhead. For this reason, 
structures can be excluded as a cause.  
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Instructions for filling out the FS-5300-45, Wildland Fire Origin and Cause Supplemental Incident Report 
LOCATION 
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. 
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 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. 
 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). 






































































































































































































































































































































