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A quick assessment of known archeological features (both previously known sites and 
incidental discoveries) in the area of the Woodbury wildfire has been completed to identify 
sites receiving impacts from the fire. In order to fully understand the degree of impacts to 
known archeological sites in the area, a more substantial assessment is required. Follow-up 
reporting of mitigations is needed to stabilize these sites will also be required.  
 
 Assess fire-caused danger to known archeological sites. 
 Implement landscape treatments around sites. 
 Monitor treatments and prepare a report outlining effectiveness of mitigations to 

impacted sites. 
 

The park is currently closed to visitation due to the fire impacts to employee and visitor 
safety.  The completion of several of the specifications contained in this report are critical 
for the re-opening of the park. 
 
Woodbury Fire Background 
 
The Woodbury Fire was reported on June 8, 2010 at 13:30 hours. This fire was located 
northwest of Superior, AZ in a remote area of the Tonto National Forest near the Woodbury 
Trailhead in the Superstition Wilderness. The fire reached a size of 123,875 acres on June 
28, 2019, and has held at that size for the duration of the burn.  88% of Tonto National 
Monument was affected by the burn (994 Acres).  The entire watershed upstream of the 
Monument was burned in the fire. 
 
Woodbury Fire Hydrology 
 
Morphology of the property is a south to north flowing creek bisecting the monument with 
the headwaters of Cave Canyon Creek originating on US Forest Service property to the 
south.  Most of the administration and visitor infrastructure is located within the canyon 
corridor.  Observed and interpreted soil burn severity was of low to moderate severity with 
pockets of unburned.  The burn appeared to be a mosaic of patches.   
 
The USFS BAER Team modeled runoff from the Cave Canyon Creek watershed for pre-fire 
and post-fire conditions.  The downstream Point of Concentration within the Park, for the 
runoff models, were the double barrel culverts on the access road between the visitor 
center and the picnic area.  This was determined to be the most probable downstream 
location for Life/Safety and Property risk from elevated flood flows within Cave Canyon 
Creek.  Results show that for the same common precipitation event comparison between 
pre-fire and post-fire, an elevated flood flow multiplication factor of 1.6 to 4 times is 
predicted.  See table below. 
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Cave Canyon Creek watershed outlet at Access Road Culvert Crossing. 
Basic watershed information used in Models: 

Watershed Drainage area 1.37 square miles 
Channel Relief Ratio 0.09 feet per feet 
Average Elevation 3600 feet 

Soil Burn Severity (moderate and High) 0.06 fraction of entire watershed 
Time of Concentration 29 minutes 

 
Results: 

 Hydro Models  
 USGS 

Stream Stats 
Wildcat 5 Wildcat 5 

(Water 
only) 

Hyper 
Concentrated 

Flow 
(Water, ash, 
sediment) 

 

Rainfall 
recurrence 

Interval 

PRE-FIRE 
flow (CFS) 

PRE-FIRE 
flow (CFS) 

POST FIRE 
flow (CFS) 

POST FIRE 
flow (CFS) 

Maximum 
Magnitude of 

Change (Stream 
stats vs Hyper) 

2 year 194 310 340 815 4.2 
5 year 1040 535 580 1683 1.6 

10 year 1800 725 775 2932 1.6 
      

Note:  model correlation was low.  Therefore, use of absolute values is not recommended. 
Order of magnitude of change is an acceptable use of these values. 
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Management Recommendations 
Groundwater well house and partially buried storage tank area: Located adjacent to 
Cave Canyon Creek. Storage tank is well armored with large boulders. The well house is 
downstream of the storage tank and would be impacted by elevated flood flows. 
Recommend armoring the well house area on the west, south, and east sides with Concrete 
Jersey Barriers. See Specification titled:  Emergency Erosion Control 1. 
 
Entrance Road Side slope:  Located between the picnic area and the culvert crossing, on 
the east side the road passes the toe of a hill with steep slopes. The entire slope is burned 
and the shoulder is narrow. Recommend placement of Concrete Jersey Barriers as a rock 
fall containment barrier to shield motor vehicles and protect the roadway and buried 
utilities. Jersey barriers should extend from culvert up canyon to the road crossing (where 
the double 8’ culverts are located). See Specification titled:  Emergency Erosion Control 2. 
 
Lower Cliff Dwelling trail:  Rock fall, debris and hazard trees and Saguaro Cactus could 
potentially impact employee and visitor safety. There is a need to conduct an assessment of 
scorch height and instability (leaning/exposed roots) for individual saguaros and hazard 
trees that could fall and impact the trail. Hazard tree/cactus removal may be warranted 
depending on this assessment and observations of deterioration following winds and 
precipitation events during the summer monsoon.  See Specification titled:  Hazard 
Tree/Cactus Assessment 3. 
 
Upper Cliff Dwelling Trail:  This trail winds through the creek bottom and is susceptible 
to significant changes from flooding, erosion, debris and hazard trees. Conduct a hazard 
tree assessment with focus on the mature Arizona Sycamore trees. Hazard tree removal 
may be necessary depending on this assessment and observations of deterioration 
following winds and precipitation events during the summer monsoon.  See Specification 
titled:  Hazard Tree/Cactus Assessment 3. 
 
Cultural sites:   

 
 

 
 

 
 
Monitor and Report on the Effectiveness of Mitigation for Cultural Sites:   Cultural 
sites within the burned area will be visited by Tonto National Monument archeologists and 
reported on within one year of the fire ignition date.  Effectiveness of site resource 
stabilization will be evaluated, with particular attention paid to continued post-fire erosion 
and the appropriateness/adequacy of specific landscape treatments.  See Specification 
titled:  Site Monitor and Report 5. 
 

Culvert cleaning:  Fire related flood flows are normally elevated and typically move ash, 

soil/rock and floatable woody debris.  Culverts are usually not designed to accommodate fire 

effects.  Two locations will need culvert cleaning of creek bed load throughout the summer 
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monsoon season and potentially for one year.  One is the large 2 culvert crossing of the main 

park access road to the visitor center and the other is a small culvert near the groundwater well 

pump house.  See Specification titled: Culvert Cleaning 6. 

 

Hazard signs:  Placement of new hazard signs at the trailheads and picnic areas.  A disclosure of 

entering a recently burned area is warranted as abatement of all risks is not possible.  Typically, 

after 1 or 2 years these can be removed as site conditions stabilize and vegetative groundcover is 

once again established.  See Specification titled:  Hazard Signs 7.  
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Appendix A: Cultural Resources Report 
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Cultural Resources: 
By Stephanie Mack, Tonto National Monument Archeologist 

 

Assessment: 

This is an assessment of the fire effects and damage in archeological sites at Tonto National Monument 

(NM).  

 

 

 

 

 

  

 

Site Monitoring: 

The post fire site assessments includes filling out “Emergency Post-Fire Inspection Record” forms. This 

form collects data on the site type, location, fire-related damage, suppression-related damage, and 

recommended preservation treatments for each site. This includes describing the site burn severity: 

Low: duff1 partially consumed, none to little ladder fuels burned, no canopy burned. 

Moderate: duff consumed, ladder fuel burned, isolated crown burn or torching. 

Severe: duff, ladder and crown completely consumed.  

 

Fire effects were also recorded at the site and these include: 

 

 

  

 

 

 

Suppression impacts were also recorded at sites, these are impacts caused directly to activities tied to the 

suppression of wildfires.  

Handline4 

Drop point/safety zone 

Dozer line5 

Retardant drop impact/staining 

Mop-up 

Tree falling 

Spike Camp 

Safety Zone 

Vegetation removal 

Vehicle ruts 

                                                 
1 As this fire occurred in a Sonoran desert landscape, duff was interpreted as the grasses growing on the site rather than the 

traditional definition of duff. 

  

   
  

  
4 A fireline built with hand tools.  
5 A fireline built with a bulldozer.  
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Next, erosional threats are measured. This includes documenting the slope and aspect of both the site 

and the watershed outside the site. The following erosional threats are documented:  

Active gully6/riling7/scouring (depth and extent) 

Stump hole/burned log erosion 

Pedestaling 

Duff absent 

Hydrophobic8 Soils on site 

Desiccated (powdery) soils on site 

 

Finally, recommendations for preservation treatment are recorded for each site. For the sites effected by 

the Woodbury fire the recommendations included: monitoring the site over the Monsoon Season for 

further erosion, recommended jute matting and cut brush placement to limit erosion in sites, and no 

recommendations for unburned sites.  

 

Other documentation at sites included mapping the burned areas and areas of damage in sites and 

photographing the sites from specific photographic spots.  

 

Timeline: 

 

It was important to complete a few rapid post fire site assessments to determine the damage impact on 

site within the park. Stephanie Mack (Tonto NM Archeologist) was assigned to the fire on June 23, 2019 

as a resource advisor (READ) for Tonto National Monument.  

 

  

 

 

 

 

 

The fire resistant wrapping was removed on June 25, 2019 by Casa 

Grande and Capstone fire crews under the supervision of Stephanie Mack, Emery Manuel (archaeologist 

assigned to the Woodbury fire as a READ), Scott Hartman (archaeologist assigned to the Woodbury fire 

as a READ), and Mike Lewelling (Rocky Mountain FMO). The fire resistant wrapping was removed 

on June 26, 2019 by Casa Grande and Capstone fire crews under the 

supervision of Stephanie Mack, Emery Manuel, and Scott Hartman.  

  

The rapid post fire site assessments for backcountry sites began on June 27, 2019. Stephanie Mack, 

Emery Manuel, Scott Hartman, and Mike Lewelling  

 

 

Therefore, it was decided to monitor the remaining sites based on slope and priority. Jake 

                                                 
6 Removal or movement of soil by concent5rated water though streamlets or headcuts, more than 10cm deep. 
7 Removal or movement of soil by concent5rated water though streamlets or headcuts, less than 10cm deep. 
8 Soil that repels water, causing it to collect on the surface rather than soak into the ground. This generally occurs in areas of 

intense burning.  
9 Wrapping wooden elements of both dwelling with fire resistant wrap and reducing vegetation near the structures 
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DeGayner (SOAR Geographer) created a  

   

 

 

Post fire site assessments continued a week later on July 11, 2019. Stephanie Mack acted as crew chief 

and had help from several Tonto NM employees including: Brett Cockrell (Tonto NM Chief of 

Resources), Duane Hubbard (Tonto NM superintendent), Macie Monahan, Cassandra Hall, and Megan 

Parde. On July 15, 2019 Archaeologists from the Southern Arizona Office (SOAR) arrived at Tonto NM 

to assist with site assessments and in-depth site mapping, this crew included: Matthew Guebard (SOAR 

Archeologist), Lucas Hoedl (MOCA/TUZI Archeologist), Iraida Rodriguez (SOAR Archeologist) and 

Jake DeGayner (SOAR Geographer).  
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Appendix B: Natural Resources Report  
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Natural Resources:  
By Brett Cockrell, Tonto National Monument Chief of Resources 

 
 

Saguaro and tree hazard assessment 

This is an assessment of fire damaged Saguaros and trees that pose a hazard to individuals or 

property safety within the confines of Tonto National Monument. These hazard trees and 

saguaros would be removed and hauled to a landfill. 

 

 PARK 

Location 

Saguaro Barrel 

Cactus 

Arizona 

Sycamore 

Arizona 

Walnut 

Mesquite Palo 

Verde 

 

1 

Upper Cliff 

Dwelling 

Trail 

 

28 

 

4 

 

10 

 

6 

 

64 

 

7 

 

2 

Amphitheater 

Area 

 

1 

 

0 

 

0 

 

0 

 

6 

 

0 

 

3 

Cactus Patch 

Trail 

 

2 

 

0 

 

0 

 

0 

 

2 

 

3 

 

4 

Lower Cliff 

Dwelling 

Trail 

 

51 

 

17 

 

0 

 

0 

 

2 

 

4 

 

5 

Pump house and 

Well  

Area 

 

2 

 

0 

 

0 

 

0 

 

5 
 

0 

6 Picnic Area 0 0 0 0 5 2 

 

7 

Entrance 

Turnaround  

and Road 

 

4 

 

0 

 

0 

 

0 

 

3 

 

4 

  88 21 10 6 87 20 

 

A survey was conducted on July 23, 2019, approximately three weeks after wildfire went 

through the park’s boundary. Seven public areas were inspected for possible hazards to staff and 

visitors. Except the Lower Cliff Dwelling trail, the remaining six were in a moderate to severe 

burn. Additionally, this survey looked at two types of safety concerns, the first where a saguaro 

or tree could potentially fall and strike a person or property located on a designated walking trail, 

road or building/event center. The second, where potential flooding within Cave Canyons 
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drainage channel could cause collateral damage. The potential for damage is due to smaller 

diameter trees, like Mesquite and Palo Verde, falling and/or dropping limbs within the channel, 

which would then become lodged into two 8 foot culverts that run through the only road access 

for the park. This road also contains the utility corridors for the park; water, electric, sewer and 

phone.    

 

Erosion control 

The park will address erosion concerns, gully and sheet/rill, through the seeding of native grasses 

and native tree seedlings. 

 

As the non-native species Red Brome were removed due to the fire, an opportunity has presented 

itself for the re-establishment of native grasses within the park. Prior to the wildfire the non-

native species Red Brome dominated the park property. The species Red Brome is an annual 

cool season grass that when burned off will not grow back till new seed germination takes place 

in the cool winter months. However, as the wildfire burned a good percentage of the seed source, 

this species should be limited.  

 

Areas to be seeded will include;  

 The hillside above the picnic area extending to the culverts – 8.0 to 10.0 acres 

 The area southwest of the Visitor Center – 4.o to 6.0 acres 

 Throughout Cave Canyon including the riparian area – 3.0 to 6.0 acres 

 

A total of approximately 20.0 acres will be reseeded. The three areas selected for emergency 

stabilization had a fire burn severity from moderate to severe. With the severity of burn to these 

areas it has created a safety concern for both humans and property. 

 

The human concern is due to these three areas being frequented by both staff and visitors on a 

daily basis. Two of these areas have slopes of 40% to 60% that have no vegetation holding the 

soil and rocks in place after the fire. Without this vegetation being present a hard rain storm 

(monsoon) has the potential to bring this soil and rock down slope. The third area is within the 

canyon channel and the potential of flash flooding. The seeding will take place along the canyon 

walls to help slow down runoff and lesson the amount of debris flowing downstream. In reducing 

the amount of debris washed downstream, we will reduce the chance of plugging up the two 

culverts through the road. 
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Appendix C: Initial Assessment Report 
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Appendix D: Tonto NF Burned Area Report (FS-2500-8) 
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Appendix E: Tonto NM Post Fire Safety Strategy and Recovery 

Planning 
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